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Chapter 4 
Interpreting the Scientific Literacy 
Results

Introduction

Chapter 3 showed students’ 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 ‘Proficiency Levels’.

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

This chapter also provides examples of items which illustrate the skills and 
knowledge required at each level.

Establishing Proficiency Levels

One of the main objectives of the National Assessment Program – 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.
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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.

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 students’ scores 
fell within Level 3 in 2003, three further Proficiency Levels within Level 3 were 
created, providing five levels for reporting student performance in the assessment.

The cut-off points, which denote the boundaries between Proficiency Levels, 
were established in 2003 using a combination of experts’ knowledge of the skills 
required to answer each scientific literacy item and information from the analysis 
of students’ responses. The same cut-off points were used to determine the 
Proficiency Levels for the 2009 test. 

The difficulty range spanned by each proficiency 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
 

262             393           523                    
653 

Level 2 and 
below Level 3.1 

Level 4 and 
above Level 3.2 Level 3.3 

653

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.

Figure 4.2 shows comparisons, at the national level, of the percentage of students 
in each of the Proficiency Levels in 2006 and 2009. 
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Figure 4.2 Distribution of students in Proficiency Levels for 2006 and 2009

Level 4 and above
Explains interactions;
interprets abstract
diagrams; critiques
investigations

Level 3.3
Applies knowledge;
describes data; predicts
outcomes; extrapolates
from observations

Level 3.2
Interprets reports; uses
observed data; collates
and compares data;
draws conclusions

Level 3.1
Identifies relationships; 
describes findings;
interprets simple data
sets

Level 2 and below
Makes measurements 
or comparisons;
identifies differences;
describes experiences

Level2006

653

523

393

262

2009

Figure 4.2  Distribution of students in the proficiency levels for 2006 and 2009

0.5%

9.6%

44.2%

37.1%

8.6%

0.1%

7.2%

44.5%

39.0%

9.1%

Proficient
Standard

Overall the distribution of student scores in 2006 and 2009 is very similar.

Between 2006 and 2009, at the national level, the difference between the 
proportion of students performing at or above the proficient standard is 2.4 per  
cent, which is not a statistically significant difference. Similarly, there is no 
significant difference in the distribution of the percentages of students across 
corresponding Proficiency Levels in 2006 and 2009.
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Describing Proficiency Levels

Appendix 3 provides the descriptions of the knowledge and skills required of 
students at each Proficiency Level. The descriptions come from the scientific 
literacy assessment domain presented in Appendix 1, but Level 3 has been divided 
into sub-levels 3.1, 3.2 and 3.3. Table A3.1 in Appendix 3 also includes descriptors 
for example items from the 2009 testing at each Proficiency Level.

Sample items from the 2009 test which illustrate the skill expectations of each 
Proficiency Level follow.

Sample items illustrating Proficiency Levels

The following sections provide sample items that illustrate the types of 
understandings and skills that students at a particular Proficiency Level are likely 
to display successfully.

At each Proficiency Level, a wide range of items that varied in context, format and 
difficulty was used to give students the best opportunity to provide evidence of 
what they knew and could do in relation to scientific literacy.

Only a small number of items have been released in this report. These items and 
a further set have been included in the School Release Materials; others have 
been retained as secure trend items for scaling purposes in future national science 
assessment cycles.
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Sample items illustrating performance at 
Proficiency Level 4 and above

Question 3 in the item set ‘Burning foods’ (see Figure 4.3 on page 36) illustrates 
performance at Level 4 and above. This extended-response item assesses Strand 
C, and the concepts are from Energy and Force. It assesses students’ ability to give 
reasons for the low efficiency of energy transfer from burning food to water in 
terms of heat loss to the environment, in the context of an experiment to measure 
which types of food give off most heat when burnt.

Students were provided with a table which displayed the change in water 
temperature when a food substance was burned. The question required students 
to recognise that some of the energy heated the surrounding air and/or was 
transferred to light energy. 

Students who can complete items of this level of scientific literacy could be 
expected to draw on their own knowledge or experiences to explain interactions or 
effects that have been reported in terms of a non-observable property or abstract 
science concept.

This item is located at 754 on the scientific literacy scale.









39

Sample items illustrating performance at 
Proficiency Level 3.3

Questions 2 and 3 of ‘Cola fountain’ (see Figure 4.6) assess Strand A and are 
illustrative of Level 3.3. This item set drew on the conceptual area of Matter. 
Question 2 is located at 612 and Question 3 is located at 607 on the scientific 
literacy scale. For these items, students were presented with information about 
an experiment designed to measure the height of a fountain produced by adding 
different numbers of lollies to a bottle of diet cola.

Question 2 required students to identify two things that needed to be kept the same 
when carrying out the experiment in order to ensure it was a ‘fair test’.

For Question 3 students needed to provide an extended response which identified 
the variable to be changed and the variable to be measured in order to test a 
hypothesis. Students who responded correctly stated that lollies should be added 
to bottles of both regular and diet cola and the fountains produced needed to be 
measured and compared.

Students who can complete items requiring the same level of scientific literacy 
would be able to demonstrate an awareness of the principles of conducting an 
experiment and controlling variables.

Item 1 (shown on page 48) in this set is illustrative of Level 3.1 and is discussed 
further on page 48.
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Q5–Q7
	 Use the TOTAL number of beads gathered to draw a column (bar) graph 

that displays your group’s data from Table 1.

	 Draw your graph in the space below. Remember to label the axes of your 
graph.

Total number of beads gathered by each beak type

Q8	 How is a bird’s beak matched to what the bird eats?

	 Give an example to support your answer.

Questions 5–7 required students to construct a column or bar graph based on the 
data gathered by the group for the ‘bead’ food. Question 5 specifically required 
students to correctly label the axes of the graph, using appropriate conventions of 
scientific literacy. It is located at 622 on the scientific literacy scale. In order to be 
marked as correct, students needed to label the axes using the variables for which 
data were collected, i.e. the ‘amount of food’ (or ‘total number of beads’) and ‘beak 
type’ (craft sticks, toothpicks, plastic spoon).

Questions 6 and 7 are also from Strand B and are illustrative of Level 3.2. They are 
further discussed on page 44.
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Question 8 (see previous page) is also from Strand B and is an example of a 
polytomous item. That is, the item had a score range of 0, 1 or 2. At Score 2 
students were required to provide a response which demonstrated their 
understanding of the relationship between the shape of the beak and the type 
of food eaten. They also needed to include an example which supported their 
generalisation (e.g. ‘A bird’s beak determines what it eats. For example, a pelican’s 
beak is net shaped so that it can trap fish inside’). A response of this calibre was at 
Level 4 and the scaled score was 733. A response which achieved a Score 1 was one 
that provided only a generalisation or only an example (e.g. ‘Birds with large beaks 
can eat large foods.’ [generalisation only] ‘Hawks and owls have sharp beaks for 
tearing meat.’ [example only]). Students who provided responses such as these are 
demonstrating achievement at Level 3.3.

Question 2 from the item set ‘Collecting Ants’ (see Figure 4.8) is representative 
of Strand C. It is located at 606 on the scientific literacy scale. This item required 
students to identify the differences in air pressure in the insect pooter which caused 
an ant to be sucked up.

At a more general level, students who complete items requiring the scientific 
literacy skills and understandings at Level 3.3 could be expected to describe the 
relationship between individual events that were experienced or reported, to 
generalise and apply an inferred rule by predicting future events and to apply 
knowledge of a relationship to explain a reported phenomenon.

Sample items illustrating performance at 
Proficiency Level 3.2

Questions 6 and 7 from the practical task ‘Which beak works best?’ (see Figure 4.7) 
are illustrative of Strand B and the concept area of Living Things. Question 6 
is located at 406 on the scientific literacy scale. Question 6 required students to 
use an appropriate scale for the graph, beginning at 0 on the baseline. Question 7 
is located at 462 on the scientific literacy scale. This question required students to 
accurately plot data, that they had previously gathered and recorded during their 
investigation, onto the graph.

Students who completed these items correctly could be expected to both plot data 
on a graph and interpret such data. They can also identify relationships between 
elements of the data e.g. the variation in the number of beads collected when using 
different ‘beaks’.

Question 1 in the ‘Collecting ants’ item set (Figure 4.8) is taken from Strand A and 
relates to the Living Things concept area. It is an extended-response item and is 
located at 501 on the scientific literacy scale. This question required students to 
name two additional things that needed to be ‘kept the same’ to ensure that the 
experiment was ‘fair’. Students who responded correctly to this question would be 
expected to understand the need for fair testing when designing an experiment, 
although they may not necessarily know the term ‘controlling variables’.
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Another example of a Strand C item at this level is Question 3 from ‘Heating and 
cooling’ (Figure 4.10). The item set is drawn from the concept area Energy and 
Force. It is a multiple-choice question and is located at 455 on the scientific literacy 
scale. Students were given the temperature of two glasses of water and asked to 
predict the temperature when the water was mixed.

Figure 4.10 Item illustrating performance at Proficiency Level 3.2

Q3	 John has a glass of water at a temperature of 60 °C and a glass with the 
same amount of water at 20 °C. He pours the water from both glasses into  
a pot and measures the temperature of the mixed water immediately. 

	 What is the most likely temperature of the mixed water? 

 20 °C

 40 °C

 60 °C

 80 °C

At a more general level, students demonstrating achievement on items such as 
these could be expected to describe relationships between individual events, 
including cause and effect relationships, either from direct or indirect experience. 
They can also predict outcomes by generalising and applying rules.
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Two other items which also addressed Strand C at this level are Questions 2 and 3  
from the item set ‘Separating mixtures’ (Figure 4.14) which drew on the Matter 
concept area. Question 2 is located at 356 and Question 3 is located at 389 on the 
scientific literacy scale.

These items required students to select the appropriate method for separating 
mixtures based on their knowledge of the basic properties of materials, i.e. sand 
and iron filings and mud in water. At a more general level, students who responded 
correctly to these items, or those requiring the same level of scientific literacy, 
could be expected to apply known rules to explain specific instances related to 
personal experience.

Figure 4.14 Items illustrating performance at Proficiency Level 3.1

Three methods for separating mixtures into their parts are: 

Dissolving  Using a magnet  Filtering 

	 Which method should Jan use to separate the mixtures listed below into 
their parts?

Q2	 Separate sand and iron filings (tiny pieces of iron):  

Q3	 Separate mud in water from water: 

Sample items illustrating performance at 
Proficiency Level 2 and below

Question 1 (Figure 4.15) from the practical task ‘Which beak works best?’ (see 
Figure 4.7) is a Strand B item and relates to the concept area Living Things. It is 
located at 173 on the scientific literacy scale. Students needed to locate a piece of 
data in a table they had previously constructed during their group investigation.

Figure 4.15 Item illustrating performance at Proficiency Level 2 and below

Q1	 Look at your group’s results in Table 1: ‘Food’ (number of beads) gathered.

	 When Person 1 used the craft sticks, how many beads did they gather?
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At a more general level, students who could respond correctly to items requiring 
this level of scientific literacy could be expected to describe changes to, differences 
between or properties of objects or events based on first-hand concrete experiences. 
They can also compare aspects of data and complete simple graphs and tables. 

Table 4.1 shows the percentage correct for the illustrative sample items found in 
this chapter. Table 4.2 provides results on the illustrative sample items by state and 
territory.

Table 4.1 Summary of results for sample items 2009

Page Figure Unit Question
% 

correct
Level Strand

Scaled  
score

46 4.9 Phases of the Moon 2 2.7 ≥ 4 C 877

36 4.3 Burning foods 3 8.2 ≥ 4 C 754

42 4.7 Which beak works best? 8 15.1 ≥ 4 B 733

38 4.5 Tomato plants 4 11.3 ≥ 4 B 699

37 4.4 Tomato plants 1 12.8 ≥ 4 B 686

42 4.7 Which beak works best? 5 22.2 3.3 B 622

40 4.6 Cola fountain 2 20.5 3.3 A 612

40 4.6 Cola fountain 3 22.0 3.3 A 607

45 4.8 Collecting ants 2 23.6 3.3 C 606

45 4.8 Collecting ants 1 41.3 3.2 A 501

49 4.12 Greenhouse gas emissions 1 40.0 3.2 B 494

42 4.7 Which beak works best? 7 51.2 3.2 B 462

47 4.10 Heating and cooling 3 48.6 3.2 C 455

46 4.9 Phases of the Moon 1 53.5 3.2 C 434

42 4.7 Which beak works best? 6 63.2 3.2 B 406

51 4.14 Separating mixtures 3 60.2 3.1 C 389

49 4.12 Greenhouse gas emissions 2 58.3 3.1 B 388

51 4.14 Separating mixtures 2 66.8 3.1 C 356

48 4.11 Cola fountain 1 73.6 3.1 A 322

50 4.13 Native and introduced animals 1 77.9 3.1 C 276

52 4.17 Collecting ants 3 83.8 ≤ 2 C 262

51 4.15 Which beak works best? 1 92.8 ≤ 2 B 173

52 4.16 Energy efficient light bulbs 1 91.4 ≤ 2 C 146
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Chapter 5 
Distribution of students within 
Proficiency Levels for 2009 with 
comparisons to previous cycles

Introduction

In 2003, the National Assessment Program – Science Literacy determined that 
student achievement would be reported against three broad levels of achievement, 
with Level 3 being further segmented into three sub-levels represented by 3.1, 3.2 
and 3.3. The proficient standard in scientific literacy is situated at the boundary 
between Level 3.1 and 3.2. 

Student performance by Proficiency Level

The 2009 distributions of students within Proficiency Levels are shown in Table 5.1. 

The National Assessment Program – Science Literacy assessment was 
constructed with the expectation that most Year 6 students would demonstrate 
the understandings and skills described at Proficiency Level 3. Table 5.1 shows 
that, at the national level, only approximately 9 per cent of students did not reach 
Proficiency Level 3. 

However, in the Northern Territory 31.3 per cent of students did not demonstrate 
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scientific literacy corresponding to Proficiency Level 3.

Table 5.1 2009 percentage of students in Proficiency Levels by state and territory

State/
Territory

Level 2 and 
below

Level 3.1 Level 3.2 Level 3.3
Level 4 and 

above

NSW
8.7  

(±2.6)
38.3  

(±4.2)
43.8  

(±3.9)
9.0  

(±3.0)
0.2  

(±0.3)

VIC
6.8  

(±2.3)
38.6  

(±3.6)
48.0  

(±4.1)
6.5  

(±1.7)
0.1  

(±0.1)

QLD
10.5  

(±2.9)
40.7  

(±3.4)
42.7  

(±3.3)
6.0  

(±1.7)
0.1  

(±0.2)

SA
10.5  

(±2.7)
43.0  

(±4.0)
41.1  

(±4.3)
5.3  

(±1.6)
0.0  

(±0.2)

WA
9.1  

(±2.4)
37.6  

(±3.5)
46.2  

(±3.8)
7.0  

(±1.7)
0.1  

(±0.2)

TAS
11.2  

(±3.8)
39.0  

(±4.0)
43.2  

(±5.5)
6.5  

(±2.2)
0.1  

(±0.3)

NT
31.3  

(±9.8)
35.1  

(±5.4)
29.2  

(±6.3)
4.4  

(±2.6)
0.0  

(±0.2)

ACT
6.3  

(±2.1)
32.5  

(±4.0)
49.3  

(±4.0)
11.8  

(±3.1)
0.2  

(±0.3)

AUST
9.1  

(±1.2)
39.0  

(±1.7)
44.5  

(±1.8)
7.2  

(±1.1)
0.1  

(±0.1)

Note: figures in parentheses refer to 95 per cent confidence intervals.

Table 5.1 shows that most students demonstrated skills that placed them within 
Proficiency Level 3. Results further indicate that both at the national and 
jurisdiction levels, the proportion of students working at Proficiency Level 4 or 
above accounts for only 0.1 – 0.2 per cent of the student population.

The proportion of students who demonstrated scientific literacy skills and 
understandings at or above the proficient standard is presented in Table 5.2, with 
jurisdictions listed in rank order according to the percentage of students operating 
at or above the proficient standard. Table 5.2 also contains the corresponding 
results and ranking for the 2006 assessment.

In 2009, approximately 52 per cent of students were found to be operating at or 
above the proficient standard at the national level.

At the national level the difference between 2009 and 2006 in the number of 
students achieving at or above the proficient standard is 2.4 per cent, which is not a 
statistically significant difference. Table 5.2 shows that Western Australia improved 
its ranking from seventh in 2006 to third in 2009. However, the difference in 
percentages of Western Australian students achieving at or above the proficient 
standard in 2006 and 2009 is not statistically significant. The difference between 
the 2006 and 2009 results for New South Wales, Tasmania and South Australia, 
where the 2009 ranking is lower compared to that of 2006, are also not statistically 
significant; nor are those for the Australian Capital Territory, Victoria, Queensland 
and Northern Territory, whose ranking did not change in 2009. 
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Table 5.2 Jurisdictions by percentages of students at or above the proficient standard in rank order for 
2006 and 2009

Rank by 
jurisdiction

2006 2009 

State/Territory
At or above 

the proficient 
standard 

State/Territory
At or above 

the proficient 
standard 

1 ACT
62.0  

(±5.6)
ACT

61.2  
(±4.8)

2 VIC
58.3  

(±5.0)
VIC

54.6  
(±4.6)

3 NSW
57.4  

(±4.3)
WA

53.3  
(±4.5)

4 TAS
57.4  

(±5.5)
NSW

53.0  
(±5.0)

5 SA
51.6  

(±4.7)
TAS

49.8  
(±6.0)

6 QLD
49.2  

(±3.8)
QLD

48.8  
(±3.8)

7 WA
46.6  

(±4.7)
SA

46.5  
(±5.0)

8 NT
38.4  

(±6.5)
NT

33.6  
(±7.5)

AUST
54.3  

(±2.1)
AUST

51.9  
(±2.2)

Note: figures in parentheses refer to 95 per cent confidence intervals.

The trend in distribution of students, at the national level, across Proficiency Levels 
in 2003, 2006 and 2009 is presented in Table 5.3.

Table 5.3 Percentage distribution of students across Proficiency Levels in 2003, 2006 and 2009

AUST
Level 2  

and below
Level 3.1 Level 3.2 Level 3.3

Level 4  
and above

2003
4.1

(±0.7)
36.5

(±1.7)
52.2

(±1.7)
7.1

(±0.9)
0.1

(±0.1)

2006
8.6

(±1.1)
37.1

(±1.7)
44.2

(±1.8)
9.6

(±1.2)
0.5

(±0.4)

2009
9.1

(±1.2)
39.0

(±1.7)
44.5

(±1.8)
7.2

(±1.1)
0.1

(±0.1)

Note: figures in parentheses refer to 95 per cent confidence intervals.

Table 5.3 shows that the distribution of students across Proficiency Levels at the 
national level remained relatively stable across the three assessments.

This table demonstrates that in 2009 approximately 52 per cent of students were 
proficient at Level 3.2 and above. For 2006, it was approximately 54 per cent but 
this difference is not statistically significant. Comparisons between 2003 figures 
with 2006 and 2009 figures should be interpreted with caution. As noted on pages 
20, 27 and 30 in this report, there were important differences between test designs 
in the 2003 test cycle and the test cycles in 2006 and 2009. The assessments in 
2006 and 2009 included wider coverage of the assessment domain and samples 
were more inclusive of students in remote geographic locations.
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Chapter 6 
Sub-group results and 
comparisons by mean and 
Proficiency Levels

Introduction

In this chapter, the differences in achievement in terms of mean scores and 
the distribution of results for male and female students, Indigenous and non-
Indigenous students and students from diverse geographic locations and language 
backgrounds are considered across the states and territories. This chapter 
also contains the same information, where available, from the 2003 and 2006 
assessments in order to allow trends in results for the National Assessment 
Program – Science Literacy to be investigated. However, as in 2006, differences in 
achievement cannot be reported based on Parent Occupation or Parent Education, 
since insufficient data were provided by schools to enable any meaningful analysis. 
For 2009, an analysis comparing the performance of students from English 
speaking backgrounds and those from language backgrounds other than English 
has been made because these data were accurately collected. 
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Gender results by mean

Mean scores for male and female students across jurisdictions are presented in 
Table 6.1. This table also provides information about the proportion of the sample 
composed of male students. 
 
Table 6.1 Mean scores for male and female students by state and territory in 
2009

State/Territory
Percentage  
of Males in 

sample

Mean score

Males Females

ACT 46.4
412  

(±14.1)
418  

(±12.5)

NSW 51.1
398  

(±14.6)
396  

(±11.5)

NT 49.7
329  

(±30.8)
323  

(±30.9)

QLD 50.8
387  

(±9.8)
382  

(±11.4)

SA 51.7
381  

(±11.8)
380  

(±11.2)

TAS 52.3
384  

(±15.7)
388  

(±16.4)

VIC 49.4
395  

(±11.3)
400  

(±9.4)

WA 53.0
397  

(±10.1)
389  

(±12.1)

AUST 50.5
393  

(±6.0)
391  

(±5.2)

Note: figures in parentheses refer to 95 per cent confidence intervals. 

It can be seen from Table 6.1 that at the national level the mean score for males is 
two points higher than that for females. However, this difference is not statistically 
significant nor are any other gender comparisons outlined in Table 6.1. The 
table indicates that females in the Australian Capital Territory were the highest-
performing group overall. 
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Gender results by Proficiency Levels

Table 6.2 shows the distribution of results across the Proficiency Levels for males 
and females and confirms that there were no significant differences in performance. 
The table also indicates the percentage of students at or above the proficient 
standard in scientific literacy.

Table 6.2 Percentage distribution of male and female students across Proficiency Levels by state and 
territory in 2009

State/
Territory

Gender
Level 2 

and 
below

Level 3.1 Level 3.2 Level 3.3
Level 4 

and 
above

At or 
above the 
proficient 
standard

ACT

Male
8.4  

(±3.7)
30.8  

(±5.8)
48.4  

(±6.3)
12.2  

(±4.0)
0.1  

(±0.3)
60.7  

(±6.9)

Female
4.2  

(±1.9)
34.1  

(±5.7)
50.1  

(±5.2)
11.3  

(±4.1)
0.3  

(±0.5)
61.7  

(±6.1)

NSW

Male
9.6  

(±3.2)
35.9  

(±4.7)
44.3  

(±4.8)
10.0  

(±3.9)
0.3  

(±0.5)
54.6  

(±5.8)

Female
7.3  

(±2.8)
40.8  

(±5.8)
43.5  

(±4.9)
8.2  

(±2.9)
0.2  

(±0.3)
51.9  

(±5.9)

NT

Male
31.3  

(±10.9)
32.0  

(±7.3)
31.6  

(±7.4)
5.1  

(±3.3)
0.1  

(±0.4)
36.8  

(±8.0)

Female
31.3  

(±11.0)
38.2  

(±7.7)
26.8  

(±7.6)
3.7  

(±3.2)
0.0  

(±0.0)
30.5  

(±9.1)

QLD

Male
10.8  

(±3.2)
40.0  

(±4.4)
42.0  

(±4.0)
7.1  

(±2.3)
0.1  

(±0.3)
49.2  

(±4.7)

Female
10.1  

(±3.6)
41.5  

(±4.6)
43.4  

(±4.9)
4.9  

(±2.0)
0.0  

(±0.1)
48.4  

(±5.2)

SA

Male
11.2  

(±3.4)
41.8  

(±4.8)
40.9  

(±5.1)
6.0  

(±2.2)
0.1  

(±0.3)
47.0  

(±5.6)

Female
9.8  

(±3.2)
44.3  

(±5.2)
41.4  

(±5.6)
4.6  

(±1.9)
0.0  

(±0.1)
45.9  

(±5.9)

TAS

Male
12.6  

(±4.5)
38.9  

(±5.1)
40.7  

(±7.0)
7.7  

(±3.2)
0.2  

(±0.5)
48.5  

(±7.1)

Female
9.7  

(±4.6)
39.1  

(±5.6)
45.9  

(±6.2)
5.2  

(±2.7)
0.1  

(±0.4)
51.2  

(±7.2)

VIC

Male
7.7  

(±3.1)
39.0  

(±4.5)
46.6  

(±5.5)
6.6  

(±2.1)
0.1  

(±0.2)
53.3  

(±5.7)

Female
5.9  

(±2.1)
38.1  

(±4.6)
49.4  

(±4.6)
6.4  

(±2.5)
0.0  

(±0.1)
55.9  

(±5.1)

WA

Male
8.6  

(±2.3)
37.1  

(±4.1)
46.3  

(±4.0)
7.9  

(±2.3)
0.1  

(±0.3)
54.3  

(±4.9)

Female
9.8  

(±3.4)
37.7  

(±5.0)
46.2  

(±5.4)
6.2  

(±2.1)
0.0  

(±0.1)
52.5  

(±5.7)

AUST

Male
9.7  

(±1.5)
38.0  

(±2.1)
44.2  

(±2.3)
8.0  

(±1.5)
0.1  

(±0.2)
52.3  

(±2.6)

Female
8.3  

(±1.3)
40.0  

(±2.4)
45.1  

(±2.2)
6.5  

(±1.1)
0.1  

(±0.1)
51.7  

(±2.6)

Note: figures in parentheses refer to 95 per cent confidence intervals.
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Trend analysis by gender

Table 6.3 shows mean scores achieved by male and female students, at the national 
level, as observed in the 2003, 2006 and 2009 National Assessment Program – 
Science Literacy assessments.

Table 6.3  Mean scores for male and female students in 2003, 2006 and 2009

AUST
Percentage  
of males in 

sample

Mean score

Males Females

2003 51.1
412 

(±4.7)
405 

(±4.0)

2006 50.8
402 

(±6.4)
398 

(±5.1)

2009 50.5
393 

(±6.0)
391 

(±5.2)

Note: figures in parentheses refer to 95 per cent confidence intervals. 

In conducting statistical testing of the difference between the 2006 and 2009 
results, variability in the data caused by equating the 2009 results to the 2006 scale 
was taken into account (for more detailed information see 2009 Technical Report).

As can be seen from Table 6.3, in 2009 males achieved a slightly higher mean than 
females, as was also the case in the 2003 and 2006 cycles. However, this difference 
is not statistically significant.  Similarly, differences between the 2006 and 2009 
results were not statistically significant for both genders. 

Table 6.4 shows the distribution of performance across all Proficiency Levels for 
males and females.

Table 6.4 Percentage distribution across Proficiency Levels of male and female students in 2003, 2006 and 
2009

AUST
Level 2  

and below
Level 3.1 Level 3.2 Level 3.3

Level 4  
and above

Male Female Male Female Male Female Male Female Male Female

2003
15.9 

(±1.3)
4.1 

(±0.8)
35.3 

(±2.2)
37.6 

(±2.1)
52.5 

(±2.0)
52.0 

(±2.1)
8.1 

(±1.4)
6.1 

(±1.0)
0.01 

(±0.2)
0.1 

(±0.1)

2006
9.0 

(±1.4)
8.2 

(±1.3)
36.1 

(±2.2)
38.2 

(±2.1)
43.6 

(±2.2)
44.8 

(±2.1)
10.6 

(±1.7)
8.5 

(±1.3)
0.7 

(±0.6)
0.3 

(±0.3)

2009
9.7 

(±1.5)
8.3 

(±1.3)
38.0 

(±2.1)
40.2 

(±2.4)
44.2 

(±2.3)
45.1 

(±2.2)
8.0 

(±0.8)
6.5 

(±0.6)
0.1 

(±0.1)
0.1 

(±0.1)

Note: figures in parentheses refer to 95 per cent confidence intervals. 

Table 6.4 shows that there is no statistically significant difference in the percentage  
of male and female students achieving various Proficiency Levels between 2006 
and 2009. 
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Table 6.5 shows the distribution of the percentage of males and females at or above 
the proficient standard in 2003, 2006 and 2009. 
 
Table 6.5  Percentage of male and female students at or above 
the proficient standard in 2003, 2006 and 2009

AUST

At or above the proficient 
standard

Males Female

2003 n.a. n.a.

2006
54.9

(±2.5)
53.7

(±2.3)

2009
52.3  

(±2.6)
51.7  

(±2.6)

Note: figures in parentheses refer to 95 per cent confidence 
intervals. 
The percentage of males and females achieving at or above the 
proficient standard is not available for 2003 due to changes in 
scaling that occurred between 2003 and 2006.

 

Indigenous students

Table A2.6 in Appendix 2 provides a breakdown of the number of students in the 
achieved sample by Indigenous status across jurisdictions. Table A2.7 in  
Appendix 2 provides a breakdown by Indigenous status across geolocations. 
Indigenous students’ results relative to non-Indigenous students’ results are shown 
in Table 6.6. 

Table 6.6 Mean scores for Indigenous and non-Indigenous 
students in 2003, 2006 and 2009

AUST

Mean score

Indigenous
Non-

Indigenous

2003
350 

(±11.3)
412 

(±3.7)

2006
311 

(±29.4)
402 

(±5.8)

2009
297 

(±16.0)
397 

(±5.0)

Note: figures in parentheses refer to 95 per cent confidence 
intervals.

In 2009, the mean score for Indigenous students was 297, indicating that they 
did not perform as well as non-Indigenous students, with a mean score of 397. 
These statistics are significant, as they also were in 2006 when the mean score for 
Indigenous students was 311 and the mean score for non-Indigenous students was 
402. 

The difference between the 2006 and 2009 mean scores is not statistically 
significant for either Indigenous or non-Indigenous students.

Table 6.7 contains a summary of differences in distribution across Proficiency 
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Levels between Indigenous and non-Indigenous students in 2003, 2006 and 2009.

 
Table 6.7 Percentage distribution of Indigenous and non-Indigenous students across Proficiency 
Levels in 2003, 2006 and 2009

AUST

Level 2  
and below

Level 3.1 Level 3.2 Level 3.3
Level 4  

and above

In
d
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e

n
o
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s
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o
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- 
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s
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s
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2003
15.9 

(±1.3)
3.6 

(±0.6)
51.6 

(±6.3)
35.7 

(±1.7)
30.9 

(±6.7)
53.3 

(±1.7)
1.7     

(±2.0)
7.4 

(±0.9)
0.0        

(±0.0)
0.1 

(±0.1)

2006
31.4 

(±8.1)
8.1 

(±1.1)
43.1 

(±7.5)
37.3 

(±1.8)
22.3 

(±7.4)
44.3 

(±1.9)
3.1 

(±3.9)
9.8 

(±1.4)
0.1 

(±0.4)
0.6 

(±0.5)

2009
38.6 

(±6.8)
7.4 

(±0.1)
41.8 

(±5.8)
38.7 

(±1.9)
18.6 

(±6.0)
46.1 

(±1.8)
1.0 

(±1.5)
7.6 

(±1.2)
0.0 

(±0.0)
0.1 

(±0.1)

Note: figures in parentheses refer to 95 per cent confidence intervals. 

Table 6.7 shows that in 2009, 38.6 per cent of Indigenous students were working 
at Level 2 or below, whereas only 7.4 per cent of non-Indigenous students were 
working at the same level. This percentage is greater than the figure of 31.4 per 
cent for Indigenous students at this level in 2006, but is not statistically significant 
owing to the relatively wide confidence intervals being observed in both the 2006 
and 2009 data.

Table 6.8 shows the percentage of Indigenous and non-Indigenous students  at or 
above the proficient standard in 2003, 2006 and 2009. 

Table 6.8  Percentage of Indigenous and non-Indigenous 
students achieving at or above the proficient standard in 2003, 
2006 and 2009

AUST

At or above the  
proficient standard

Indigenous Non-Indigenous

2003 n.a. n.a.

2006
25.5

(±10.0)
54.7

(±2.2)

2009
19.6  

(±6.0)
53.9  

(±2.3)

Note: figures in parentheses refer to 95 per cent confidence 
intervals.
The percentage of Indigenous and non-Indigenous students 
achieving at or above the proficient standard is not available for 
2003 due to changes in scaling between 2003 and 2006. 

 
Table 6.8 also shows that in 2009, 19.6 per cent of Indigenous students performed 
at or above the proficient standard which represents a decrease of approximately 
six percentage points compared to 2006. This difference represents a decrease 
of approximately 20 per cent between 2006 and 2009 but it is not statistically 
significant. 
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Geographic location of schools

Table 6.9 shows the distributions of mean scaled scores for students attending 
schools in differing geographic locations. It shows that differences between the 
performance of students living in ‘Metropolitan areas’ and ‘Provincial areas’ 
were not statistically significant. However, the three per cent of students living in 
‘Remote and very remote areas’ had significantly lower performances in scientific 
literacy than students from any other location. 

Students attending schools in ‘Metropolitan areas’ achieved the highest mean 
scaled scores. Similar results were found in 2006, however the results cannot be 
compared directly as the categories for the geographic locations changed between 
2003, 2006 and 2009.

Table 6.9 Mean scores of students by school geographic location in 2009

MCEECDYA geographic 
location category

Percentage of 
students

Mean score

Metropolitan areas 72.3
395 

(±6.2)

Provincial areas 24.7
389 

(±7.9)

Remote and very remote areas 3.0
336 

(±23.6)

AUST 100.0
392 

(±5.1)

Note: figures in parentheses refer to 95 per cent confidence intervals and the percentages of 
students in geographic location regions are weighted to reflect the population percentages. They 
are not the percentages of students in the sample.

The percentages of students in this and all other tables in this report are weighted 
to reflect the population of Year 6 students in Australia. They are not the 
percentages of students in the sample. For more information about the applied 
weights and the sampling design please refer to the 2009 Technical Report.



66

Table 6.10 shows the distribution of student results across Proficiency Levels by the 
geographic location of the sampled schools.

Table 6.10  Percentage distribution across Proficiency Levels by school geographic location in 2006 
and 2009

MCEECDYA 
geographic 

location category

Level 2 and 
below

Level 3.1 Level 3.2 Level 3.3
Level 4 and 

above

2006 2009 2006 2009 2006 2009 2006 2009 2006 2009

Metropolitan areas 7.9
8.4  

(±1.5)
36.7

38.1  
(±2.0)

44.3
45.5  

(±2.1)
10.4

7.8  
(±1.4)

0.7
0.1  

(±0.1)

Provincial areas 8.4
8.6  

(±1.7)
38.2

41.9  
(±3.4)

45.3
43.5  

(±3.3)
7.9

6.0  
(±1.5)

0.2
0.1  

(±0.1)

Remote and very 
remote areas

26.5
28.2  

(±8.8)
38.0

37.9  
(±8.4)

31.1
29.6  

(±7.2)
4.3

4.1  
(±3.7)

0.1
0.2  

(±0.5)

AUST 8.6
9.1  

(±1.2)
37.0

39.0 
(±1.7)

44.2
44.5  

(±1.8)
9.6

7.2  
(±1.1)

0.5
0.1  

(±0.1)

Note: figures in parentheses refer to 95 per cent confidence intervals.

Table 6.11 shows the percentage of students achieving at or above the proficient 
standard in 2006 and 2009 by geographic location. While the percentages are 
available for 2006, these figures should be treated with caution because the 
standard errors are not available.

Table 6.11 Percentage of students achieving at or above the proficient standard in 2006 and 2009 by 
geographic location

AUST

At or above the proficient standard

Metropolitan areas Provincial areas
Remote and very 

remote areas

2006 55.4 53.4 35.5

2009
53.4  

(±2.6)
49.5  

(±4.1)
33.9  

(±8.2)

Note: figures in parentheses refer to 95 per cent confidence intervals.

Using the figures shown in Table 6.11, it can be determined that a significant 
number of students, approximately 66 per cent, who attend schools located in 
‘Remote and very remote areas’ did not succeed in reaching the proficient standard 
in scientific literacy. On the other hand, there seems to be only a small difference 
in percentage of students performing at or above the proficient standard between 
students attending schools in ‘Metropolitan areas’ and those attending schools in 
‘Provincial areas’.
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Language background 

In 2006, an online system for collecting demographic information about 
students participating in the National Assessment Program – Science Literacy 
was implemented. However, the system did not deliver accurate and complete 
information so only 2003 and 2009 data are presented here. 

In 2009, data were collected to understand the language backgrounds of students 
in Year 6. Students from a language background other than English (LBOTE) and 
students from an English speaking background (ESB) were compared. Table 6.12 
provides a comparison of results between 2003 and 2009. It should be noted that 
a student’s language background does not indicate the student’s proficiency in 
English.

Table 6.12 Comparison of mean score by student language background  
in 2003 and 2009 

AUST
Mean score

LBOTE ESB

2003
374 

(±10.7)
405 

(±4.5)

2009
384 

(±13.0)
396 

(±4.7)

Note: figures in parentheses refer to 95 per cent confidence intervals.

In 2009, students from language backgrounds other than English, with a mean  
score of 384, did not perform as well as students from English speaking 
backgrounds, with a mean score of 396. However, this difference is not statistically 
significant. 

The distribution of students across the Proficiency Levels who have a language 
background other than English (LBOTE) and students with an English speaking 
background (ESB) is given in Table 6.13. 

Table 6.13 Percentage distribution across Proficiency Levels by student language background in 2003 and 
2009

AUST
Level 2  

and below
Level 3.1 Level 3.2 Level 3.3

Level 4  
and above

LBOTE ESB LBOTE ESB LBOTE ESB LBOTE ESB LBOTE ESB

2003
7.4 

(±2.4)
3.5 

(±0.6)
43.1 

(±4.0)
35.3 

(±1.8)
44.7 

(±4.1)
53.5 

(±1.7)
4.9 

(±1.9)
7.5 

(±0.9)
0.0 

(±0.0)
0.1 

(±0.1)

2009
12.4 

(±3.2)
7.7 

(±0.1)
38.7 

(±3.9)
38.9 

(±1.9)
40.0

(±3.5)
46.3 

(±1.9)
8.8 

(±13.2)
7.0 

(±1.1)
0.2 

(±0.3)
0.1 

(±0.1)

Note: figures in parentheses refer to 95 per cent confidence intervals. 

Table 6.13 shows that 12.4 per cent of LBOTE students were working at Level 2 
or below, whereas only 7.7 per cent of ESB students were working at the same 
level. Nine per cent of LBOTE students achieved Proficiency Level 3.3 or above, 
compared to 7 per cent of ESB students.
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Table 6.14  Percentage of students achieving at or above the 
proficient standard in 2009 by student language background

AUST

At or above the  
proficient standard

LBOTE ESB

2009
48.9  

(±4.9)
53.4  

(±2.3)

Note: figures in parentheses refer to 95 per cent confidence 
intervals.  
Due to scaling changes between 2003 and 2006 and insufficient 
data being provided in 2006, only 2009 information is available.

Table 6.14 shows the percentage of students achieving at or above the proficient 
standard in 2009 by language background. It shows that the differences between 
the percentages of LBOTE and ESB students performing at or above the proficient 
standard were minimal.
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Chapter 7 
Student Survey

Introduction

An innovation in the 2009 assessment was the implementation of a Student 
Survey. The survey was conducted following completion of the practical task. For 
the National Assessment Program – Science Literacy trial, a pool of 46 items were 
developed in consultation with the Science Literacy Review Committee (SLRC). 
Following analysis of the responses from the trial and feedback from the SLRC, 
30 items were selected for inclusion in the final survey form. This survey required 
students to provide responses which varied from simple Yes/No responses to 
others which provided three or four options in a rating scale.

The final survey was divided into three categories:

1. Students’ perceptions of and attitudes towards science.

2. Students’ interests in science beyond the classroom.

3. Students’ experiences of science at school.

This chapter also includes results of the statistical analysis that was conducted for 
the purpose of examining the relationship between students’ responses to specific 
Student Survey items or questions and their achievements in the 2009 National 
Assessment Program – Science Literacy.
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Distribution of students’ responses to the 
Student Survey

The Student Survey questions can be divided into three categories:

1. Students’ perceptions of and attitudes towards science.

This section included ten statements which sought to elicit what students 
considered to be ‘science’ and their attitudes towards science, using a four-point 
Likert scale.

2. Students’ interests in science beyond the classroom.

There were two statements in this section which were intended to gather 
information about the frequency with which students watched television programs 
or DVDs about science topics at home or read books and newspaper or magazine 
articles about science topics.

3. Students’ experiences of science at school.

This section asked several questions, including the frequency of science teaching 
at the student’s school and the time of the day when science lessons occurred. 
Students were also asked about the science concept areas or topics they had 
studied. In addition, students were asked whether science was taught by their 
classroom teacher and whether extra-curricula science-related activities were 
available at the school. The final part of this section included ten statements which 
sought to draw out information about the pedagogy of science teaching in each 
student’s classroom.

Results of the survey are summarised in the following Figures. The percentages 
provided in each Figure are derived from the responses received from ‘all students’, 
for a particular response category. The response categories are defined beneath 
each Figure.
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Students’ perceptions of and attitudes towards 
science

Figure 7.1 Students’ perceptions of and attitudes towards science
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In this and following Figures percentages have been rounded and may not add to 
100.

Figure 7.1 demonstrates that while the great majority of students either agreed or 
strongly agreed with the first four statements about science, only 53 per cent saw 
science as being part of their lives. In response to the statement that ‘Learning 
science will be more important when I am at high school’, 82 per cent indicated this 
to be the case and 74 per cent responded that they would like to ‘learn more science 
at school’.
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Students’ interests in science beyond the 
classroom

Figure 7.2 Students’ interests in science beyond the classroom
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Using the prompts ‘I watch TV programs, videos and DVDs about science topics at 
home’ and ‘I read books and newspaper or magazine articles about science topics’, 
students were asked to indicate some of the ways that they learned about science 
beyond the school, using different mediums.

Figure 7.2 shows that when accessing audiovisual mediums, 73 per cent of the 
students responded that they, at least, ‘sometimes’ watched science programs at 
home, with 28 per cent of the students doing so ‘often’ or ‘frequently’. 
 
When using a printed medium at least 59 per cent indicated that they read about 
science topics, with at least 21 per cent doing so ‘often’ or ‘frequently’ whereas  
41 per cent ‘never’ read science-related materials at home.

Students’ experiences of science at school

Figure 7.3 Frequency of science lessons
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Every day Once a week Less than 
once a week Hardly ever

How often do you have 
science lessons at school?

Figure 7.3 indicates that the majority of students reported to have at least one 
science lesson each week with 6 per cent indicating that they have a science lesson 
every day, while 21 per cent reported to ‘hardly ever’ have a science lesson. 
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Figure 7.4 Time of day when science is taught
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Figure 7.4 demonstrates that in this survey only 12 per cent of students reported 
that their science lessons occurred in the mornings, when typically the students are 
most alert, while 48 per cent of them reported having afternoon science lessons.

Figure 7.5 Role of science in class and school planning
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Figure 7.5 shows that the regular classroom teacher is the person who teaches 
science for 76 per cent of the students and only 39 per cent of the students have 
access to other programs or clubs where they can engage in science-related 
activities within the school.
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Figure 7.6 Students’ experiences of science at school
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Figure 7.6 shows that while 24 per cent of students reported that they ‘always’ or 
‘mostly’ carried out their own self-directed investigations in science, 64 per cent 
reported that they ‘always’ or ‘mostly’ worked in groups to carry out investigations. 
However, only 13 per cent reported that they used computers during science 
lessons.

Figure 7.7 Science concept areas studied at school
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Students were provided with prompts to assist them in recognising the broad 
science conceptual areas that may have been covered. 

For the concept area Earth and Space, students were prompted by the provision of 
examples – ‘weather, soil, rocks, gravity, using Earth’s resources, the planets, Sun 
and Moon’.

For the concept area Energy and Force, students were prompted with the following 
examples – ‘how toys and other machines work, electricity, heat, light, sound, 
magnets’. 

For the concept area Living Things, students received the following prompts – 
‘living and non-living things, how animals and plants survive in their environment, 
life cycles, interdependence’.

For the concept area Matter, the following prompts were supplied – ‘the different 
properties of materials such as plastics and metals, the different uses of materials, 
changes to materials (solids, liquids and gases)’.

These examples were based on advice from the SLRC regarding the most commonly 
studied topics in primary schools.

As Figure 7.7 shows, the most commonly studied science concept area is ‘Earth and 
Space’ and ‘Matter’ is the least commonly studied concept area.
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Relationship between Student Survey 
responses and scientific literacy

To examine whether there are systematic commonalities between students’ 
responses to the Student Survey, the students’ responses were subjected to 
factor analysis. Factor analysis is a statistical technique for identifying latent 
commonalities, or latent factors, in a data file that contains answers to numerous 
questions or observable factors. 

The factor analysis model applied to analyse data collected from the survey 
included an orthogonal rotation, which results in the extraction of latent factors 
that do not mutually correlate. Factor analysis showed that there are only weak 
commonalities in the Student Survey, with three extracted factors explaining only 
approximately 25 per cent of the variability in students’ responses. Items that form 
the three latent factors are presented in Table 7.1

Table 7.1 Latent factors and items correlating with factors

Latent 
factors

Items correlating with latent factors

Percentage 
of 

explained 
variance

Cumulative 
percentage 

of 
explained 
variance

First

I would like to learn more science at school.
I think it would be interesting to be a scientist.
I watch TV programs, videos and DVDs about science 
topics at home.
I read books and newspaper or magazine articles about 
science topics.
Science is an everyday part of my life.
Science is important for lots of jobs.

13.4 13.4

Second

Our class goes on excursions related to the science topics 
we are learning about.
Our teacher invites visitors to school to talk to us about 
science topics.
At school we watch DVDs, videos and TV programs about 
science topics.
I use a computer during science lessons.

7.0 20.4

Third

Our class uses special materials and equipment to 
investigate things during science lessons.
When our class investigates things in science, we work in 
groups to carry out the investigation.
I think my teacher enjoys teaching science.
During science lessons I get to plan and carry out my own 
investigations.

5.0 25.4

Items in Table 7.1 are listed in the order of magnitude of their correlation with 
the respective latent factor, while the latent factors are listed in the order of their 
contribution to the amount of explained variance in the Student Survey. Further 
details can be found in the 2009 Technical Report. 

It should be noted that the Student Survey was designed as a multifaceted 
instrument. Therefore, it is expected that no single factor will explain a substantial 
proportion of the variance in students’ responses to the survey items. 

In order to investigate the relationships between information collected in the 
survey and students’ achievement in the National Assessment Program – Science 
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Literacy, a regression analysis was conducted. The regression analysis used items 
from the survey as independent variables and students’ achievement, measured 
by plausible values, as dependent variables. In order to account for the stratified 
structure in the response data, the regression analysis was conducted using the 
students’ sampling weights and the jackknife procedure was also used to calculate 
standard errors for the regression coefficients. 

The regression analysis showed that only 15 per cent of the variability in students’ 
scores in scientific literacy could be predicted based on their response to items in 
the survey. Furthermore, only one item demonstrated a correlation of meaningful 
magnitude, with a regression coefficient of 0.2 (SE = 0.004). This was Item 8: 
‘Science is too difficult for most people to understand’. The regression analysis 
showed that an increase in scientific literacy achievement is followed by an increase 
in students’ disagreement with this statement.

Such a result has rendered any further use of regression analysis in explaining 
students’ achievement in the National Assessment Program – Science Literacy 
as uninformative. However, in order to provide an illustrative overview of 
the relationship between students’ responses to survey items and students’ 
achievement in scientific literacy, the distribution of students across proficiency 
levels and response categories for a selected set of questions from the survey is 
provided below. 

Item 8 (below) is included in this set because it is the only item that showed a 
correlation with  students’ achievement in scientific literacy. Items 10, 28 and 22 
(over leaf) are included as illustrative of the three latent factors extracted in the 
factor analysis. Finally, Item 13 is presented here because it shows the relationship 
between students’ achievements in scientific literacy and the frequency of science 
teaching that students in the sample reported they typically receive. 

Table 7.2 shows the distribution of students’ responses across Proficiency Levels 
and response categories for Item 8. As can be seen, the proportion of students 
preforming at or above the proficient standard (i.e. achieving Level 3.2 and above) 
increases significantly when students disagreed with the statement: ‘Science is too 
difficult for most people to understand’.

Table 7.2 Responses by Proficiency Levels to Item 8

Item 8 Science is too difficult for 
most people to understand.

Level 2 Level 3.1 Level 3.2 Level 3.3 Level 4 

Strongly agree
19.1

(±4.5)
48.9

(±4.9)
29.4

(±4.4)
2.6

(±1.3)
0.0

(±0.0)

Agree
12.1

(±1.8)
46.0

(±2.3)
38.0

(±2.5)
3.8

(±1.1)
0.0

(±0.1)

Disagree
5.2

(±1.0)
34.4

(±2.1)
50.8

(±2.1)
9.4

(±1.6)
0.2

(±0.2)

Strongly disagree
6.1

(±2.0)
30.4

(±3.7)
51.4

(±4.2)
12.0

(±2.6)
0.2

(±0.4)

AUST
9.1  

(±1.2)
39.0  

(±1.7)
44.5  

(±1.8)
7.2  

(±1.1)
0.1  

(±0.1)
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Table 7.3 shows the distribution of students’ responses across Proficiency Levels  
and response categories for survey Item 10. This item had the strongest 
relationship with the first latent factor extracted in the factor analysis.

Table 7.3 Responses by Proficiency Levels to Item 10

Item 10 I would like to learn 
more science at school.

Level 2 Level 3.1 Level 3.2 Level 3.3 Level 4 

Strongly agree
8.9

(±1.8)
37.6

(±2.3)
45.8

(±2.5)
7.6

(±1.7)
0.1

(±0.2)

Agree
8.6

(±1.4)
38.9

(±2.4)
44.7

(±2.3)
7.6

(±1.4)
0.1

(±0.2)

Disagree
7.1

(±1.5)
38.9

(±3.4)
46.4

(±3.3)
7.5

(±1.9)
0.1

(±0.3)

Strongly disagree
13.4

(±3.8)
46.3

(±5.8)
36.9

(±5.5)
3.4

(±1.7)
0.0

(±0.1)

AUST
9.1  

(±1.2)
39.0  

(±1.7)
44.5  

(±1.8)
7.2  

(±1.1)
0.1  

(±0.1)

As Table 7.3 shows, the proportion of students who expressed strong disagreement 
with the statement: ‘I would like to learn more science at school’ and whose 
achievements were below the proficient standard (i.e. achieving Level 3.1 and 
below) is higher than the proportion of students in the other three response 
categories.

Table 7.4 shows the distribution of students’ responses across proficiency levels and 
response categories for survey Item 28. This item had the strongest relationship 
with the second latent factor extracted in the factor analysis. 

Table 7.4 Responses by Proficiency Levels to Item 28

Item 28 Our class goes on 
excursions related to the science 
topics we are learning about.

Level 2 Level 3.1 Level 3.2 Level 3.3 Level 4 

Always
16.1

(±5.5)
42.5

(±6.6)
36.8

(±6.0)
4.5

(±2.6)
0.0

(±0.3)

Mostly
11.0

(±2.6)
38.5

(±4.0)
43.9

(±4.5)
6.6

(±2.2)
0.0

(±0.2)

Sometimes
7.2

(±1.2)
37.5

(±2.3)
47.0

(±2.2)
8.2

(±1.4)
0.1

(±0.2)

Never
8.8

(±1.6)
40.5

(±2.8)
43.6

(±2.8)
6.9

(±1.7)
0.1

(±0.2)

AUST
9.1  

(±1.2)
39.0  

(±1.7)
44.5  

(±1.8)
7.2  

(±1.1)
0.1  

(±0.1)

Table 7.4 indicates that opportunities to engage in excursions related to the science 
topics being studied at school has little impact on students’ achievements. This may 
be more related to the number of excursions that a class experiences in a year than 
their subject relevance.

Table 7.5 shows the distribution of students’ responses across Proficiency Levels  
and response categories for survey Item 22. This item had the strongest 
relationship with the third latent factor. 
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Table 7.5 Responses by Proficiency Levels to Item 22

Item 22 Our class uses special 
materials and equipment 
to investigate things during 
science lessons.

Level 2 Level 3.1 Level 3.2 Level 3.3 Level 4 

Always
10.3

(±2.8)
38.7

(±4.1)
45.5

(±4.1)
5.5

(±2.1)
0.0

(±0.1)

Mostly
8.4

(±1.7)
38.3

(±2.7)
45.1

(±2.6)
8.1

(±1.7)
0.1

(±0.2)

Sometimes
8.1

(±1.3)
38.5

(±2.4)
45.2

(±2.3)
8.0

(±1.4)
0.2

(±0.2)

Never
10.0

(±2.5)
42.4

(±3.7)
42.9

(±4.1)
4.7

(±1.9)
0.0

(±0.2)

AUST
9.1  

(±1.2)
39.0  

(±1.7)
44.5  

(±1.8)
7.2  

(±1.1)
0.1  

(±0.1)

The data in Table 7.5 indicate that using special materials and equipment during 
science lessons has no impact on students’ achievements in scientific literacy as 
measured by the National Assessment Program – Science Literacy.

Table 7.6 shows the distribution of students’ responses across Proficiency Levels 
and response categories for survey Item 13. 

Table 7.6 Responses by Proficiency Levels to Item 13

Item 13 How often do you have 
science lessons at school?

Level 2 Level 3.1 Level 3.2 Level 3.3 Level 4 

Every day
11.2

(±3.9)
39.9

(±7.0)
41.4

(±6.3)
7.5

(±3.2)
0.0

(±0.2)

Once a week
7.9

(±1.3)
37.3

(±2.2)
46.0

(±2.1)
8.7

(±1.6)
0.2

(±0.2)

Less than once a week
9.0

(±2.1)
39.0

(±3.4)
45.5

(±3.8)
6.5

(±1.6)
0.1

(±0.2)

Hardly ever
10.7

(±2.7)
43.0

(±3.3)
42.1

(±3.7)
4.2

(±1.4)
0.0

(±0.0)

AUST
9.1  

(±1.2)
39.0  

(±1.7)
44.5  

(±1.8)
7.2  

(±1.1)
0.1  

(±0.1)

Item 13 asked students to report on the frequency of science lessons in their class 
room. Table 7.6 indicates that students who received at least one science lesson 
each week, had slightly higher achievements than those who reported having ‘less 
than one’ or ‘hardly ever’ having a science lesson. However, the differences are 
not significant and may also indicate that students are not always aware that what 
they are learning is ‘science’, particularly when much primary teaching is done in 
integrated cross-curriculum units.

 
Conclusion

It is difficult to draw any reliable conclusions from the survey data collected. This 
could perhaps be explained by several factors. It may be that students, regardless 
of their level of achievement, provided answers that they thought would please 
their teachers. It may also be that they did not fully understand what was being 
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asked by each item and therefore chose a response at random. Such a result does 
indicate the need for more detailed investigation into students’ engagement with 
questionnaires accompanying the main assessments in National Assessment 
Programs. Nevertheless, the Student Survey in its first administration in the 
National Assessment Program – Science Literacy provides some interesting 
insights into students’ perspectives of science. It could, therefore, be used as a basis 
for designing a Student Survey to be administered in the 2012 cycle.
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Chapter 8 
Conclusion

The 2009 cycle of the National Assessment Program – Science Literacy provided 
the first opportunity to report on the progress of Year 6 students in scientific 
literacy over a six year period (2003 – 2009). One of the main objectives of 
the National Assessment Program – Science Literacy is to measure trends over 
time. To this end the scientific literacy scale was initially established in 2003. 
However, in 2006 a more robust test design was implemented, resulting in the 
sample frame being more inclusive of remote schools and the items providing 
better discrimination of students. Consequently, the 2006 results were utilised to 
establish a new baseline scientific literacy scale and the 2003 results were re-scaled 
onto it. 

The Assessment Domain for scientific literacy and science concept areas have 
remained stable over that period. Secure items from the 2003 and 2006 cycles were 
retained and new items were developed for the 2009 cycle.

While the number of items assessed and test booklets increased between 2003 
and 2006, it remained similar for 2009. In 2003 students were assessed using two 
test booklet forms. In 2006 and 2009, seven test booklet forms were implemented 
allowing for a rotational design to be used. This allowed for clusters of items to be 
presented to students at varying points of the test booklet, thereby minimising any 
effect on performance due to an item’s location within a test booklet. 
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Student achievement in scientific literacy  
2003 – 2009

In 2009, approximately 52 per cent of students, at the national level, attained the 
proficient standard or better in scientific literacy. In 2006, the percentage was 
approximately 54 per cent and in 2003 it was approximately 59 per cent. However, 
it should be noted that the 2006 and 2009 samples were more inclusive of 
students in remote geographic locations. Chapter 3 of this report contains detailed 
information about the performance of students nationally and at a state or territory 
level in the National Assessment Program – Science Literacy. Student results are 
reported against five Proficiency Levels (Level 2, Level 3.1, Level 3.2, Level 3.3 and 
Level 4) with Level 3.2 being described as the proficient standard. The distribution 
of students across the Proficiency Levels at the national level has remained 
relatively stable across the three cycles. Chapter 5 provides detailed breakdowns 
of student performance across the Proficiency Levels at a state and territory level 
including trend data.

Factors associated with achieving scientific 
literacy

As outlined in Chapter 6 of this report, student background characteristics are 
related to achievement of scientific literacy. Background data were collected related 
to gender, Indigenous status, language background and geographical location.

At the national level boys slightly outperformed girls, although the difference was 
not statistically significant. This was the case in the two previous cycles.

Nationally non-Indigenous students achieved significantly higher levels of scientific 
literacy than Indigenous students, as was the case in 2006 and 2003. This finding is 
similar to that of other National Assessment Programs and indicates that strategies 
need to be found to address the gap in achievement between the two groups.

While students living in ‘Metropolitan areas’ achieved the highest mean score in 
scientific literacy, their results were not significantly different from those living 
in ‘Provincial areas’. However, students living in ‘Remote and very remote areas’ 
recorded results which were significantly lower. Similar findings are evident in the 
National Assessment Programs in literacy, numeracy, civics and citizenship and 
information and communication technologies.

Students from English-speaking backgrounds also achieved slightly higher means 
nationally than students from language backgrounds other than English. However, 
the difference is not statistically significant.
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Student Survey

As discussed in Chapter 7, a Student Survey was administered for the first time as 
part of the 2009 assessment. While the survey provided interesting insights into 
students’ perceptions of and attitudes to science and their experiences with science 
learning at school, there were no reliable correlations between student performance 
in scientific literacy and particular survey responses. The responses to the Student 
Survey will guide further survey development for the 2012 cycle and provide 
impetus for discussion at school and jurisdictional levels regarding students’ 
perceptions of, attitudes towards and experiences of science in their lives.
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Appendix 1 
National Year 6 Primary Science 
Assessment Domain



88

Assessment strands: scientific literacy

The national review of the status and quality of teaching and learning of science 
in Australian schools (Goodrum, Hackling & Rennie 2001) argued that the broad 
purpose of science in the compulsory years of schooling is to develop scientific 
literacy for all students.      

Scientific literacy is a high priority for all citizens, helping them to:

•	 be interested in and understand the world around them

•	 engage in the discourses of and about science

•	 be sceptical and questioning of claims made by others about scientific matters

•	 be able to identify questions, investigate and draw evidence-based conclusions

•	 make informed decisions about the environment and their own health and 
wellbeing.

Scientific literacy is important because it contributes to the economic and social 
wellbeing of the nation and improved decision making at public and personal levels 
(Laugksch 2000).

PISA focuses on aspects of preparedness for adult life in terms of functional 
knowledge and skills that allow citizens to participate actively in society. It is 
argued that scientifically literate people are ‘able to use scientific knowledge 
and processes not just to understand the natural world but also to participate in 
decisions that affect it’ (OECD 1999, p. 13).

The OECD–PISA defined scientific literacy as: 

... the capacity to use scientific knowledge, to identify questions (investigate)1  
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)

This definition has been adopted for the National Assessment Program – Science 
Literacy in accord with the Ball et al. 2000 report recommendation.

1	 Because of the constraints of large-scale testing, PISA was not able to include performance tasks 
such as conducting investigations. Consequently, its definition of scientific literacy omitted reference 
to investigating. The word ‘investigate’ was inserted into the definition for the purposes of the 
National Assessment Program – Science Literacy, as the sample testing methodology to be used 
allowed for assessments of students’ ability to conduct investigations.
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Scientific literacy: Progress Map

A scientific literacy progress map was developed based on the construct of 
scientific literacy and an analysis of state and territory curriculum and assessment 
frameworks. The progress map describes the development of scientific literacy 
across three strands of knowledge which are inclusive of Ball et al.’s concepts and 
processes and the elements of the OECD–PISA definition.

The five elements of scientific literacy, including concepts and processes used in 
PISA 2000 (OECD 1999), include:

1.	 demonstrating understanding of scientific concepts

2.	 recognising scientifically investigable questions

3.	 identifying evidence needed in a scientific investigation

4.	 drawing or evaluating conclusions

5.	 communicating valid conclusions.

These elements have been clustered into three more holistic strands which 
have been described below. The second and third elements and conducting 
investigations to collect data are encompassed in Strand A; the fourth and fifth 
elements and conducting investigations to collect and interpret data are included in 
Strand B; and the first element is included in Strand C.

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

This process strand includes posing questions or hypotheses for investigation 
or recognising scientifically investigable questions; planning investigations by 
identifying variables and devising procedures where variables are controlled; 
gathering evidence through measurement and observation; and making records 
of data in the form of descriptions, drawings, tables and graphs using a range of 
information and communications technologies. 

Strand B: Interpreting evidence and drawing conclusions from their own or 
others’ data, critiquing the trustworthiness of evidence and claims made by others, 
and communicating findings.

This process strand includes identifying, describing and explaining the patterns 
and relationships between variables in scientific data; drawing conclusions that 
are evidence-based and related to the questions or hypotheses posed; critiquing 
the trustworthiness of evidence and claims made by others; and communicating 
findings using a range of scientific genres and information and communications 
technologies. 

Strand C: Using science understandings for describing and explaining natural 
phenomena, and for interpreting reports about phenomena.
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This conceptual strand includes demonstrating conceptual understandings by 
being able to describe, explain and make sense of natural phenomena; understand 
and interpret reports (e.g. TV documentaries, newspaper or magazine articles or 
conversations) related to scientific matters; and make decisions about scientific 
matters in students’ own lives which may involve some consideration of social, 
environmental and economic costs and benefits.

Scientific literacy has been described here in three strands to facilitate the 
interpretation of student responses to assessment tasks. However, authentic 
tasks should require students to apply concepts and processes together to address 
problems set in real-world contexts. These tasks may involve ethical decision 
making about scientific matters in students’ own lives and some consideration of 
social, environmental and economic costs and benefits.

The scientific literacy progress map describes progression in six levels from 1 to 6  
in terms of three aspects:

•	 increasing complexity, from explanations that involve one aspect to several 
aspects, through to relationships between aspects of a phenomenon

•	 progression from explanations that refer to and are limited to directly 
experienced phenomena (concrete) to explanations that go beyond what can be 
observed directly and involve abstract scientific concepts (abstract)

•	 progression from descriptions of ‘what’ happened in terms of objects 
and events, to explanations of ‘how’ it happened in terms of processes, to 
explanations of ‘why’ it happened in terms of science concepts.

Strand C has been abstracted and makes no reference to particular science concepts 
or contexts. As the progression in this strand is based on increasing complexity and 
abstraction, links have been made to the Structure of Observed Learning Outcomes 
(SOLO) taxonomy (Biggs & Collis 1982).

The taxonomy was written to describe levels of student responses to assessment 
tasks. The basic SOLO categories include:

prestructural 		  no logical response

unistructural 		  refers to only one aspect

multistructural 		 refers to several independent aspects

relational 		  can generalise (describe relationships between  
			   aspects) within the given or experienced context

extended abstract 	 can generalise to situations not experienced. 
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The three main categories of unistructural, multistructural and relational can also 
be applied, as cycles of learning, to the four modes of representation:

sensorimotor 		  the world is understood and represented through motor  
			   activity

iconic 			   the world is represented as internal images

concrete		  writing and other symbols are used to represent and  
			   describe the experienced world

formal 			   the world is represented and explained using abstract  
			   conceptual systems.

The conceptual strand, Strand C, of the progress map therefore makes links to 
the SOLO categories of concrete unistructural (level 1), concrete multistructural 
(level 2), concrete relational (level 3), abstract unistructural (level 4), abstract 
multistructural (level 5) and abstract relational (level 6).

The SOLO levels of performance should not be confused with Piagetian stages of 
cognitive development. Biggs and Collis (1982, p. 22) explain that the relationship 
between Piagetian stages and SOLO levels ‘is exactly analogous to that between 
ability and attainment’ and that level of performance depends on quality of 
instruction, motivation to perform, prior knowledge and familiarity with the 
context. Consequently, performance for a given individual is highly variable and 
often sub-optimal.

The agreed proficiency levels serve to further elaborate the Progress Map. Level 
3 is described as 3.1, 3.2, and 3.3.  A ‘proficient’ standard is a challenging level 
of performance, with students needing to demonstrate more than minimal or 
elementary skills.
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Table A1.1 Scientific Literacy Progress Map – July 2004 version from DEST Science Education 
Assessment Resource (SEAR) project

Level Strands of scientific literacy

Strand A
Formulating or identifying 
investigable questions 
and hypotheses, planning 
investigations and collecting 
evidence.
Process strand: 
experimental design and 
data gathering.

Strand B
Interpreting evidence 
and drawing conclusions 
from their own or others’ 
data, critiquing the 
trustworthiness of evidence 
and claims made by others, 
and communicating findings. 
Process strand: interpreting 
experimental data.

Strand C
Using understandings for 
describing and explaining 
natural phenomena, and for 
interpreting reports about 
phenomena. 
Conceptual strand: applies 
conceptual understanding. 

6 Uses scientific knowledge 
to formulate questions, 
hypotheses and predictions 
and to identify the variables 
to be changed, measured and 
controlled.
Trials and modifies 
techniques to enhance 
reliability of data collection. 

Selects graph type and 
scales that display the data 
effectively. 
Conclusions are consistent 
with the data, explain the 
patterns and relationships in 
terms of scientific concepts 
and principles, and relate to 
the question, hypothesis or 
prediction. 
Critiques the trustworthiness 
of reported data (e.g. 
adequate control of variables, 
sample or consistency of 
measurements, assumptions 
made in formulating 
the methodology), and 
consistency between data 
and claims. 

Explains complex 
interactions, systems or 
relationships using several 
abstract scientific concepts 
or principles and the 
relationships between them. 
SOLO taxonomy: Abstract 
relational

5 Formulates scientific 
questions or hypotheses 
for testing and plans 
experiments in which most 
variables are controlled. 
Selects equipment that 
is appropriate and trials 
measurement procedure 
to improve techniques and 
ensure safety. 
When provided with 
an experimental design 
involving multiple 
independent variables, can 
identify the questions being 
investigated. 

Conclusions explain the 
patterns in the data using 
science concepts, and are 
consistent with the data. 
Makes specific suggestions 
for improving/extending the 
existing methodology (e.g. 
controlling an additional 
variable, changing an aspect 
of measurement technique). 
Interprets/compares data 
from two or more sources. 
Critiques reports of 
investigations noting any 
major flaw in design or 
inconsistencies in data.

Explains phenomena, or 
interprets reports about 
phenomena, using several 
abstract scientific concepts. 
SOLO taxonomy: Abstract 
multistructural

4 Formulates scientific 
questions, identifies the 
variable to be changed, the 
variable to be measured and 
in addition identifies at least 
one variable to be controlled.
Uses repeated trials or 
replicates. 
Collects and records data 
involving two or more 
variables. 

Calculates averages from 
repeat trials or replicates, 
plots line graphs where 
appropriate. 
Interprets data from line 
graph or bar graph.
Conclusions summarise and 
explain the patterns in the 
science data. 
Able to make general 
suggestions for improving 
an investigation (e.g. make 
more measurements).

Explains interactions, 
processes or effects that 
have been experienced 
or reported, in terms of a 
non-observable property or 
abstract science concept. 
SOLO taxonomy: Abstract 
unistructural
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3 Formulates simple scientific 
questions for testing and 
makes predictions.
Demonstrates awareness 
of the need for fair testing 
and appreciates scientific 
meaning of ‘fair testing’. 
Identifies variable to be 
changed and/or measured 
but does not indicate 
variables to be controlled. 
Makes simple standard 
measurements.
Records data as tables, 
diagrams or descriptions. 

Displays data as tables or 
constructs bar graphs when 
given the variables for each 
axis.
Identifies and summarises 
patterns in science data in 
the form of a rule. 
Recognises the need for 
improvement to the method. 
Applies the rule by 
extrapolating and predicting.

Describes the relationships 
between individual events 
(including cause and effect 
relationships) that have been 
experienced or reported. 
Can generalise and apply 
the rule by predicting future 
events. 
SOLO taxonomy: Concrete 
relational

2 Given a question in a 
familiar context, identifies 
that one variable/factor is 
to be changed (but does not 
necessarily use the term 
‘variable’ to describe the 
changed variable).
Demonstrates intuitive level 
of awareness of fair testing.         
Observes and describes 
or makes non-standard 
measurements and limited 
records of data. 

Makes comparisons between 
objects or events observed. 
Compares aspects of data in 
a simple supplied table of 
results.
Can complete simple tables 
and bar graphs given table 
column headings or prepared 
graph axes. 

Describes changes to, 
differences between or 
properties of objects or 
events that have been 
experienced or reported. 
SOLO taxonomy: Concrete 
multistructural

1 Responds to the teacher’s 
questions and suggestions, 
manipulates materials and 
observes what happens.

Shares observations; tells, 
acts out or draws what 
happened. 
Focuses on one aspect of the 
data.

Describes (or recognises) 
one aspect or property of an 
individual object or event 
that has been experienced or 
reported.  
SOLO taxonomy: Concrete 
unistructural
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Major scientific concepts in the National 
Assessment Program – Science Literacy

A table of the major scientific concepts found most widely in the various state and 
territory curriculum documents has been developed to accompany the scientific 
literacy Progress Map (see Table A1.2). 

These major concepts are broad statements of scientific understandings that Year 6 
students would be expected to demonstrate. They provided item writers with a 
specific context in which to assess scientific literacy. An illustrative list of examples 
for each of the major concepts provides elaboration of these broad conceptual 
statements and, in conjunction with the scientific literacy Progress Map, which 
describes the typical developmental stages for scientific literacy, was used as a 
guide for the development of assessment items. 

It should be noted that, because the National Assessment Program – Science 
Literacy test instruments are constructed within the constraints of test length, it 
will not be feasible to include all the listed concepts in instruments constructed for 
a specific testing cycle.
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Table A1.2 Major scientific concepts in the National Assessment Program – Science Literacy 2009

Major scientific concepts Examples

Earth and Space
Earth, sky and people: Our lives depend on 
air, water and materials from the ground; the 
ways we live depend on landscape, weather and 
climate.

The changing Earth: The Earth is composed of 
materials that are altered by forces within and 
upon its surface.

Our place in space: The Earth and life on Earth 
are part of an immense system called the 
universe.

Features of weather, soil and sky and effects on 
me.

People use resources from the Earth; need to use 
them wisely.

Sustainability.

Changes in weather, weather data, seasons, 
soil landscape and sky (e.g. Moon phases), 
weathering and erosion, movement of the Sun 
and shadows, bush fires, land clearing.

Climate change.

Rotation of the Earth and night/day, spatial 
relationships between Sun, Earth and Moon.

Planets of our solar system and their 
characteristics.

Space exploration and new developments.

Energy and Force
Energy and us: Energy is vital to our existence 
and our quality of life as individuals and as a 
society.

Transferring energy: Interaction and change 
involve energy transfers; control of energy 
transfer enables particular changes to be 
achieved.

Energy sources and receivers: Observed change 
in an object or system is indicated by the form 
and amount of energy transferred to or from it.

Uses of energy, patterns of energy use and 
variations with time of day and season.

Energy sources, renewable and non-renewable.

Sources, transfers, carriers and receivers of 
energy, energy and change.

Types of energy, energy of motion – toys and 
other simple machines – light, sound.

Forces as pushes and pulls, magnetic attraction 
and repulsion.

Living Things
Living together: Organisms in a particular 
environment are interdependent.

Structure and function: Living things can be 
understood in terms of functional units and 
systems.

Biodiversity, change and continuity: Life on 
Earth has a history of change and disruption, yet 
continues generation to generation.

Living vs non-living.

Plant vs animal and major groups.

Dependence on the environment: Survival needs 
– food, space and shelter.

Interactions between organisms and 
interdependence, e.g. simple food chains. 

Major structures and systems and their functions.

Healthy lifestyle, diet and exercise.

Change over lifetime, reproductions and 
lifecycles.

Adaptation to physical environment.

Matter
Materials and their uses: The properties of 
materials determine their uses; properties can be 
modified.

Structure and properties: The substructure 
of materials determines their behaviour and 
properties.

Reactions and change: Patterns of interaction of 
materials enable us to understand and control 
those interactions.

Materials have different properties and uses.

Processing materials to make useful things 
produces waste, use of alternative materials to 
better care for the environment.

Waste reduction – recycling.

Nanotechnology.

The properties of materials can be explained in 
terms of their visible substructure, such as fibres.

Materials can change their state and properties.

Solids, liquids and gases.
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Appendix 2 
Sampling
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Sampling results
The target population for National Assessment Program – Science Literacy 
consisted of all students enrolled in Year 6 in Australian schools in 2009.

The nationwide sample aimed to be approximately 12 000 students located within 
approximately 600 schools throughout Australia. The 2009 sample design was 
closely aligned to that of 2006.

Target sample sizes across the jurisdictions were determined so that the precisions 
of estimates were as similar across jurisdictions as possible.

The sample design for National Assessment Program – Science Literacy was a 
two-stage stratified cluster sample. Stratification involves ordering and grouping 
schools according to state, sector, size and school location. This helps ensure 
adequate coverage of all desired school types in the sample.

Stage 1 consisted of selecting schools that had Year 6 students. In this stage, schools 
were selected with probabilities proportional to the estimated Year 6 enrolments. 
Within this process the list of schools was explicitly stratified by state, sector and 
school location. 

Stage 2 involved the random selection of an intact Year 6 class from the sampled 
schools selected in Stage 1.

No school-level exclusions from the supplied sampling frame were made prior to 
sample selection.  

Table A2.1 shows the number of educational institutions and students in the 
sampling frame for each jurisdiction.

Table A2.1 Estimated 2009 Year 6 enrolment figures as provided by Department 
of Education, Employment and Workplace Relations (DEEWR)

State/ 
Territory

Institutions Students
Percentage of 

students 

ACT 103 4501 1.7

NSW 2338 87 112 32.1

NT 150 3005 1.1

QLD 1379 56 879 21.0

SA 615 19 245 7.1

TAS 227 6756 2.5

VIC 1813 65 573 24.2

WA 883 28 017 10.3

AUST 7508 271 088 100.0

In this and the following tables percentages have been rounded and may not add to 
100.
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Table A2.2 shows the proportions of large, moderately small and very small schools 
within each jurisdiction. Schools with Year 6 enrolment sizes larger than or equal to 
the Target Cluster Size (25) were classified as large schools. Those with enrolment 
sizes smaller than the Target Cluster Size (TCS) but larger than 12 (TCS/2) were 
classified as moderately small schools. Schools with enrolment of less than 12 
(TCS/2) were classified as very small. It can be seen that there are many small 
schools in each jurisdiction. It was important that an appropriate strategy was 
utilised to prevent an over-selection of small schools, resulting in a sample size 
smaller than the desired target sample size.

Table A2.2 Proportions of schools by school size and jurisdiction

State/ 
Territory

School size No. Schools
Percentage 
of schools

No. Students
Percentage 
of students

ACT

Large 74 71.8 4082 90.7

Moderately small 18 17.5 352 7.8

Very small 11 10.7 67 1.5

Total 103 100.0 4501 100.0

NSW

Large 1390 59.5 76 900 88.3

Moderately small 374 16.0 6999 8.0

Very small 574 24.6 3213 3.7

Total 2338 100.0 87 112 100.0

NT

Large 54 36.0 2212 73.6

Moderately small 25 16.7 450 15.0

Very small 71 47.3 343 11.4

Total 150 100.0 3005 100.0

QLD

Large 759 55.0 50 827 89.4

Moderately small 207 15.0 3796 6.7

Very small 413 29.9 2256 4.0

Total 1379 100.0 56 879 100.0

SA

Large 316 51.4 15 639 81.3

Moderately small 132 21.5 2479 12.9

Very small 167 27.2 1127 5.9

Total 615 100.0 19 245 100.0

TAS

Large 121 53.3 5418 80.2

Moderately small 53 23.3 996 14.7

Very small 53 23.3 342 5.1

Total 227 100.0 6756 100.0

VIC

Large 1070 59.0 56 773 86.6

Moderately small 336 18.5 6255 9.5

Very small 407 22.4 2545 3.9

Total 1813 100.0 65 573 100.0

WA

Large 486 55.0 23 890 85.3

Moderately small 142 16.1 2682 9.6

Very small 255 28.9 1445 5.2

Total 883 100.0 28 017 100.0
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Class selection

One class containing Year 6 students was sampled per school. In some schools 
where there were several Year 6 classes, each with a small number of Year 6 
students, the classes were combined to create a pseudo class, where possible. 
Classes generally had equal probabilities of selection. The overall procedure for 
class selection was as follows:

1.	 Each class in a school was assigned a random number.

2.	 The classes in a school were ordered by the assigned random numbers.

3.	 The first class on each school’s ordered list was chosen for the sample.

More detail about the sampling process may be found in the 2009 Technical 
Report.

Sample achieved

The National Assessment Program – Science Literacy specifications set the target 
sample size at 12 000 students. The total achieved sample size for 2009 was 13 162.

Table A2.3 School participation rates by jurisdiction

State/
Territory

School 
population

Number 
of schools 
sampled

Number of 
excluded 
schools

Number of 
schools that 
participated

School 
participation 

(per cent)

ACT 103 56 1 55 98.2

NSW 2338 92 1 91 98.9

NT 150 50 6 38 76.0

QLD 1379 92 0 92 100.0

SA 615 95 2 93 97.9

TAS 227 63 0 63 100.0

VIC 1813 93 0 93 100.0

WA 883 94 1 93 98.9

AUST 7508 635 11 618 97.3

In total, eleven schools were excluded prior to test date. Of these, eight gave 
various reasons for not participating. Another three schools refused to participate. 
A further six schools with a low participation rate were removed from the final 
sample. From Table A2.3 it can be seen that the participation rate for NT schools 
was lower than that for other jurisdictions. From the original target sample of 
50 schools, 12 were excluded from the final sample for various reasons. Four 
schools were exempted, one school was deemed ineligible and seven schools had 
insufficient eligible students present on test day.

More detail about the achieved sample may be found in the 2009 Technical Report.
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Table A2.4 provides a breakdown of the sample according to jurisdiction.  
The target sample is the number of Year 6 students enrolled in the sampled classes 
at the time of testing. The achieved sample is the number of Year 6 students who 
participated.

Table A2.4 National Assessment Program – Science Literacy target and achieved sample sizes by 
jurisdiction

State/
Territory

Target sample Achieved sample

Students
Percentage of 

students 
Students

Percentage of 
students 

ACT 1311 9.1 1199 9.1

NSW 2258 15.7 2092 15.9

NT 831 5.8 743 5.6

QLD 2228 15.5 2043 15.5

SA 2005 14.0 1848 14.0

TAS 1276 8.9 1167 8.9

VIC 2243 15.6 2040 15.5

WA 2208 15.4 2030 15.4

AUST 14 360 100.0 13 162 100.0

 
Table A2.5 provides a breakdown of the achieved sample in comparison with the 
number of Year 6 students in each jurisdiction. 

Table A2.5 Achieved sample by student participation

State/ 
Territory

Student 
population

Number of 
students 

in 
sampled 
classes

Number of 
students 

who 
participated

Within-
school 

exclusions

Within-
school 

exclusions 
(per cent)

Within-
school 

student 
participation 

(per cent)

ACT 4501 1311 1199 11 0.8 91.5

NSW 87 112 2258 2092 8 0.4 92.6

NT 3005 831 743 4 0.5 89.4

QLD 56 879 2228 2043 33 1.5 91.7

SA 19 245 2005 1848 16 0.8 92.2

TAS 6756 1276 1167 19 1.5 91.5

VIC 65 573 2243 2040 37 1.6 90.9

WA 28 017 2208 2030 9 0.4 91.9

AUST 271 088 14 360 13 162 137 1.0 91.7
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Sample characteristics
 
Table A2.6 provides a breakdown of the achieved sample across states and 
territories according to gender, Indigenous status, student’s main language and 
geographic location.  
 
Table A2.6 Percentage distribution of Year 6 sample characteristics by jurisdiction

State/Territory (per cent)
AUST

(per cent)ACT NSW NT QLD SA TAS VIC WA

Student gender

Male 46.3 50.5 49.7 50.8 51.6 52.3 49.4 52.1 50.5

Female 53.5 48.4 50.3 49.2 48.3 47.6 50.6 46.2 49.0

Missing 0.3 1.1 0.0 0.0 0.2 0.1 0.0 1.7 0.5

Indigenous status

Non Aboriginal or Torres Strait Islander 95.5 93.4 67.6 87.7 78.4 82.0 84.0 85.9 85.5

Aboriginal or Torres Strait Islander 3.3 3.8 26.8 5.4 2.2 6.9 0.9 4.1 5.0

Missing 1.2 2.9 5.7 6.9 19.4 11.1 15.0 10.0 9.5

Main language

English 81.7 60.9 55.3 83.9 63.5 85.9 71.4 62.9 70.6

Other than English 15.1 29.3 24.0 10.3 18.5 12.6 21.0 17.6 18.7

Missing 3.3 9.7 20.7 5.8 18.0 1.5 7.6 19.5 10.7

Geographic location

Metropolitan areas 100.0 78.0 0.0 69.2 71.5 42.1 74.5 74.8 69.1

Provincial areas 0.0 20.9 66.9 27.1 25.1 57.3 25.5 20.7 27.1

Remote and very remote areas 0.0 1.1 33.1 3.7 3.5 0.6 0.0 4.4 3.8

Missing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Number of students 1199 2092 743 2043 1848 1167 2040 2030 13 162

 
Data has not been presented for parental education and occupation as there is 
between 30 per cent – 60 per cent missing data across each state and territory. 

Table A2.7 provides a breakdown of the number of students in the achieved sample 
by Indigenous status across the three geographic locations.  
 
Table A2.7 Achieved sample size by Indigenous status and geographic location

Geographic location

ATSI

Total
Indigenous

Non-
Indigenous

Missing

Metropolitan areas 223 7980 892 9095

Provincial areas 268 2943 351 3562

Remote and very remote areas 163 332 10 505

Total 654 11 255 1253 13 162

Comparisons of mean scores for Indigenous and non-Indigenous students by 
geographic location have not been provided in this report. The relatively small 
sample size for Indigenous students and the amount of missing data will result in 
artificially inflated estimates of the measurement error thus rendering comparisons 
of mean scores unsound.
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School-level student exclusions
 
Within-school exclusions may have occurred for the following reasons:

Table A2.8 Within-school exclusion categories

Functional 
disability

Student has a moderate to severe permanent physical disability 
such that he/she cannot perform in the National Assessment 
Program – Science Literacy testing situation. Functionally 
disabled students who could respond to the Assessment were 
included.

Intellectual 
disability

Student has a mental or emotional disability and is cognitively 
delayed such that he/she cannot perform in the National 
Assessment Program – Science Literacy testing situation. This 
includes students who are emotionally or mentally unable to 
follow even the general instructions of the Assessment. 

Limited 
language 
proficiency

The student is unable to read or speak any of the languages 
of the Assessment in the country and would be unable to 
overcome the language barrier in the testing situation. 
Typically a student who has received less than one year 
of instruction in the languages of the Assessment may be 
excluded.

Refusal Parent requested that student not participate OR student 
refused.

  
The numbers of non-participating students are provided in Table A2.9 broken 
down by jurisdiction and reason for non-participation.

Table A2.9 Student non-participation by jurisdiction

State/ 
Territory

Non-inclusion code

Total
Absent

Functional 
disability

Intellectual 
disability

Limited 
language 

proficiency

Student 
or parent 

refusal

ACT 100 0 7 3 1 111

NSW 158 0 2 3 3 166

NT 86 0 4 0 0 90

QLD 152 3 23 4 3 185

SA 140 0 6 2 8 156

TAS 89 4 11 4 0 108

VIC 166 1 17 5 14 203

WA 168 1 4 3 1 177

AUST 1059 9 74 24 30 1196
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Appendix 3 
Proficiency Levels, Assessment 
Strand Descriptors, Illustrative 
Items and Item Descriptors
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Table A3.1 Proficiency Levels, assessment strand descriptors, illustrative items and item descriptors

Proficiency 
Level (scaled 
location)

Assessment strand 
descriptors

Descriptor: a student 
at this level may 
display skills like

Illustrative items and 
item descriptors

Level 4 and 
above (scaled 
score > 653)

Strand A:
Formulates scientific 
questions, identifies the 
variable to be changed, 
the variable to be 
measured and in addition 
identifies at least one 
variable to be controlled. 
Uses repeated trials or 
replicates. 
Collects and records data 
involving two or more 
variables.

When provided with 
an experimental design 
involving multiple 
variables can identify 
the questions being 
investigated.

All items addressing this 
strand at this level have 
been held secure. 

Strand B:
Calculates averages from 
repeat trials or replicates, 
plots line graphs where 
appropriate. 
Interprets data from line 
graph or bar graph. 
Conclusions summarise 
and explain the patterns 
in the science data. 
Able to make general 
suggestions for improving 
an investigation 
(e.g. make more 
measurements).

Conclusions summarise 
and explain the patterns 
in the data in the form of 
a rule and are consistent 
with the data.

Makes a suggestion for 
collecting additional 
data to decide which 
method produces more 
tomatoes [in the context 
of determining additional 
data required].
Q4 Tomato plants

Strand C:
Explains interactions, 
processes or effects that 
have been experienced 
or reported, in terms of a 
non-observable property 
or abstract science 
concept.

Explains interactions 
that have been observed 
in terms of an abstract 
science concept.

Explains the low 
efficiency of energy 
transfer from burning 
food to water in terms 
of heat loss to the 
environment [in the 
context of measuring 
the transfer of heat from 
burning food to water].
Q3 Burning foods
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Proficiency 
Level (scaled 
location)

Assessment strand 
descriptors

Descriptor: a student 
at this level may 
display skills like

Illustrative items and 
item descriptors

Level 3.3 
(scaled score 
523–653)

Strand A:
Formulates simple 
scientific questions 
for testing and makes 
predictions.
Demonstrates awareness 
of the need for fair testing 
and appreciates scientific 
meaning of ‘fair testing’. 
Identifies variable to be 
changed and/or measured 
but does not indicate 
variables to be controlled.
Makes simple standard 
measurements.
Records data as tables, 
diagrams or descriptions.

Demonstrates an 
awareness of the 
principles of conducting 
an experiment and 
controlling variables.

Identifies requirements 
for a ‘fair test’ by 
selecting what needs to be 
measured and what needs 
to be changed.
Q2 & 3 Cola fountain

Strand B: 
Demonstrates awareness 
of the need for fair testing 
by keeping a variable 
controlled when changing 
a second variable.
Records data as tables 
or constructs bar graphs 
from collected or given 
data.

Extrapolates from an 
observed pattern to 
describe an expected 
outcome or event.

Records data as a 
column/bar graph, using 
the conventions of science 
literacy to label the axes
Q5 Which beak works 
best? practical task 

Strand C: 
Describes relationships 
between individual events 
(including cause and 
effect relationships) that 
have been experienced or 
reported.                        

Applies knowledge of 
relationship to explain 
reported phenomenon.

Identifies the effect of 
differences in air pressure 
in an insect pooter [in the 
context of an ant being 
sucked up a tube]. 
Q2 Collecting ants
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Proficiency 
Level (scaled 
location)

Assessment strand 
descriptors

Descriptor: a student 
at this level may 
display skills like

Illustrative items and 
item descriptors

Level 3.2 
(scaled score 
393–523)

Strand A:
Formulates simple 
scientific questions 
for testing and makes 
predictions.
Demonstrates awareness 
of the need for fair testing 
and appreciates scientific 
meaning of ‘fair testing’. 
Identifies variable to be 
changed and/or measured 
but does not indicate 
variables to be controlled.
Makes simple standard 
measurements. 
Records data as tables, 
diagrams or descriptions.

Collates and compares 
data set of collected 
information. Gives reason 
for controlling a single 
variable.

Understands the need 
for fair testing when 
conducting an experiment 
by recognising what 
elements should ‘stay the 
same’ [in the context of 
designing an experiment 
to determine which food 
would attract most ants].
Q1 Collecting ants

Strand B:
Displays data as tables 
or constructs bar graphs 
when given the variables 
for each axis. 
Identifies and 
summarises patterns in 
science data in the form 
of a rule. 
Recognises the need 
for improvement to the 
method. 
Applies the rule by 
extrapolating and 
predicting.

Interprets data and 
identifies patterns in – 
and/or the relationships 
between – elements of 
the data.

Constructs a scale for the 
horizontal and vertical 
axes of a graph and plots 
data accurately.
Q 6 & 7 Which beak works 
best? practical task

Strand C:
Describes the 
relationships between 
individual events 
(including cause and 
effect relationships) that 
have been experienced or 
reported. 
Can generalise and apply 
the rule by predicting 
future events.

Interprets information in 
a contextualised report 
by application of relevant 
science knowledge.

Given initial temperatures 
of water in two 
containers, predicts the 
temperature of combined 
water.
Q3 Heating and cooling
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Proficiency 
Level (scaled 
location)

Assessment strand 
descriptors

Descriptor: a student 
at this level may 
display skills like

Illustrative items and 
item descriptors

Level 3.1
(scaled score 
262–393)

Strand A:
Formulates simple 
scientific questions 
for testing and makes 
predictions.
Demonstrates awareness 
of the need for fair testing 
and appreciates scientific 
meaning of ‘fair testing’. 
Identifies variable to be 
changed and/or measured 
but does not indicate 
variables to be controlled. 
Makes simple standard 
measurements.
Records data as tables, 
diagrams or descriptions.

Makes simple standard 
measurements and 
records data as 
descriptions.

Makes non-standard 
measurements and 
limited records of data [in 
the context of measuring 
the height of a fountain 
produced during an 
experiment].
Q1 Cola fountain

Strand B:
Displays data as tables 
or constructs bar graphs 
when given the variables 
for each axis. 
Identifies and 
summarises patterns in 
science data in the form 
of a rule. 
Recognises the need 
for improvement to the 
method.
Applies the rule by 
extrapolating and 
predicting.

Interprets simple data set 
requiring an element of 
comparison.

Identifies a plausible 
reason for the difference 
in two families’ carbon 
footprints.
Q2 Greenhouse gas 
emissions

Strand C:
Describes the 
relationships between 
individual events 
(including cause and 
effect relationships) that 
have been experienced or 
reported. 
Can generalise and apply 
the rule by predicting 
future events.

Selects appropriate 
reason to explain reported 
observation related to 
personal experience.

Interprets information 
from a food web [in the 
context of recognising 
some of the impacts of 
introduced animals on 
native flora and fauna]. 
Q1 Native and introduced 
animals
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Proficiency 
Level (scaled 
location)

Assessment strand 
descriptors

Descriptor: a student 
at this level may 
display skills like

Illustrative items and 
item descriptors

Level 2 and 
below
(scaled score 
≤ 262)

Strand A: 
Given a question in a 
familiar context, identifies 
that one variable/factor is 
to be changed (but does 
not necessarily use the 
term ‘variable’ to describe 
the changed variable). 
Demonstrates intuitive 
level of awareness of fair 
testing. 
Observes and describes 
or makes non-standard 
measurements and 
limited records of data.

Makes measurements or 
comparisons involving 
information or stimulus 
in a familiar context.

All items addressing this 
strand at this level have 
been held secure.

Strand B:
Makes comparisons 
between objects or events 
observed. Compares 
aspects of data in a simple 
supplied table of results. 
Can complete simple 
tables and bar graphs 
given table column 
headings or prepared 
graph axes.

Identifies simple 
patterns in the data 
and/or interprets a data 
set containing some 
interrelated elements.

Identifies the number 
of beads (collected) in a 
simple table of results [in 
the context of retrieving 
data from a participant-
constructed table].
Q1 Which beak works 
best? practical task

Strand C:
Describes changes to, 
differences between or 
properties of objects or 
events that have been 
experienced or reported.

Describes a choice for a 
situation based on first-
hand concrete experience, 
requiring the application 
of limited knowledge.

Identifies an item which 
conducts electricity to 
complete an electrical 
circuit.
Q1 Energy efficient light 
bulbs






