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The testing of student performance in the Natural

and Processed Materials strand of science was

conducted in September 1997 by Monitoring

Standards in Education (MSE). This was one aspect

of a broad testing program aimed at monitoring the

performance of Years 3, 7 and 10 students in the

Science Learning Area. The other strands of science

tested were:

• Investigating Scientifically;

• Ear th and Beyond;

• Energy and Change; and

• Life and Living.

The testing of student performance in each of the

strands of science was designed to gather

information about the skills and understandings

demonstrated by students in terms of the Science

Student Outcome Statements.

Student activity in this strand develops an

understanding that different materials have

different proper ties and these proper ties relate

to their uses; that the structure of materials can

explain their behaviour and proper ties; and that

interactions occur between materials and

materials can change. From an understanding of

different uses of materials, their proper ties, how

they change, and how these are interrelated,

they develop an understanding of the

microscopic structure of materials and models,

concepts and principles that explain features and

changes. At later levels, they understand how

science is used to develop and assess the use of

new materials.

(Student Outcome Statements: 1998, p.5)

Monitoring Standards in Education
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Year 3 Performance 
Curriculum experiences for Year 3 students in this strand are designed to allow them to begin to explore more

abstract concepts, such as the proper ties of the various states of matter. Activities investigating the different

proper ties and uses of different materials provide the basis for students to develop a more complex

understanding of the concepts associated with this strand.

Evidence of this type of development in Year 3 students is reflected in their responses to these questions.

The following question proved to be the least difficult for Year 3 students. Students were asked to identify an

object in the question which is soft (level 2).

Exemplar 1 

A correct response to the following question most closely reflects the mean performance of Year 3 students.

They were asked to identify the most appropriate material for wrapping clothes to keep them dry (level 2).

Sixty-eight percent identified plastic as the most appropriate material for this purpose.

Exemplar 2 

Monitoring Standards in Education
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The following question was the most difficult for Year 3 students. They were asked to explain why the spokes

and rims of a bike wheel are made of a solid material (level 4). Twenty-three percent indicated that a solid

material will not change its shape easily, so the wheel will stay round, while 57% gave an incorrect response, and

20% did not respond.

Exemplar 3 

Monitoring Standards in Education
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no of 
students

mean 
score
(level)

standard
deviation

ALL 1 754 327 (2) 83

Female 849 329 (2) 82

Male 898 325 (2) 84

292 314 (2) 82

ATSI 98 270 (1/2) 84

LBOTE

Year 3 Subgroup
Performance 
Subgroups of Year 3 students were identified in the 1997 system-

level assessment of student performance. The random sample

was stratified to ensure that appropriate numbers of Aboriginal

students were tested to allow valid conclusions to be drawn

about their performance. The performance of Year 3 subgroups

is shown in Table 2, Figure 2, and the associated Exemplars below.

Figure 2 — Subgroup Performance in Year 3
in Natural and Processed Materials in 1997

Table 2 — Subgroup
Performance for Year 3 in
Natural and Processed
Materials in 1997
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Year 3 Student Performance 
Male and Female

The difference in the mean performance of Year 3 male and female students is not statistically significant.

There were, however, differences in the patterns of male and female responses to par ticular questions.

Year 3 males found it relatively easier to:

Relate the features of a material to its function

The following question asked students to identify the most appropriate material for making the handle of a

saucepan (level 4).

Exemplar 4 

Monitoring Standards in Education
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Relate the characteristics of a material to its molecular structure

The following question asked students to relate the physical characteristics of the milk and marble in relation to

being a liquid and solid respectively (level 2).

Exemplar 5 

Monitoring Standards in Education
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In contrast, females found it relatively easier to:

Identify changes to a material as being permanent or temporary

The following question asked students to explain whether the changes to the cling wrap caused by rolling it

into a ball could be reversed (level 2).

Exemplar 6 

Aboriginal and Torres Strait Islander Student Performance 

The difference in the mean performance of Year 3 ATSI and non-ATSI students is statistically significant, with

non-ATSI students outperforming ATSI students. There were no differences in the patterns of ATSI and 

non-ATSI responses to par ticular questions.

Language Background Other Than English Student Performance 

The difference in the mean performance of Year 3 LBOTE students and students with English Speaking

Background (ESB) is statistically significant, with ESB students outperforming LBOTE students. There were no

differences in the patterns of LBOTE and ESB student responses to par ticular questions.

Monitoring Standards in Education
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Year 7 Performance 
Year 7 students are encouraged to apply their analytical and intuitive thinking to deal with a range of concepts,

par ticularly in relation to the changes which occur in the proper ties of materials and the cause of the changes.

However, most Year 7 students still find it difficult to comprehend abstract concepts, such as that assessed in the

question below providing Exemplar 10.

Evidence of this type of development is reflected in responses to the following questions included in both the

Year 3 and Year 7 testing program.

Year 7 students find it easier to:

Identify changes to a material as being permanent or temporary

The following question asked students to explain whether the changes to the cling wrap caused by rolling it

into a ball could be reversed (level 2). Fifty percent of Year 3 students and 80% of Year 7 students indicated

that the changes to the cling wrap were likely to be permanent.

See Exemplar 6.

Relate the features of a material to its function

The following question asked students to indicate whether cloth or rubber gloves should be used to keep

hands dry when washing dishes (level 2). For ty-six percent of Year 3 students and 79% of Year 7 students

indicated that rubber gloves would be most appropriate due to their water proof characteristics. A fur ther

41% of Year 3 students and 21% of Year 7 students gave an incorrect response, while 13% of Year 3 students

did not respond.

Exemplar 7 

Monitoring Standards in Education
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The Range of Year 7 Performance 

The question in the previous section about plastic wrap proved to be the least difficult for Year 7 students.

See Exemplar 6.

A  correct response to the following question most closely reflects the mean performance of Year 7 students.

Students were asked to describe the changes to wool after it had been processed (level 3). For ty-seven

percent indicated that the wool would star t oily and dir ty and would become clean and non-greasy after

processing.

Exemplar 8 

Monitoring Standards in Education
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The following question was the most difficult for Year 7 students. Students were asked to explain why the

boiling point of natural gas made it suitable for use as a cooking fuel (level 5). Less than 1% indicated that the

boiling point of natural gas causes the substance to be a gas at normal ambient temperatures, allowing it to be

transported easily through pipes and appliances.

Exemplar 9 

Monitoring Standards in Education
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Year 7 Subgroup
Performance 
Subgroups of Year 7 students were identified in the 1997 system-

level assessment of student performance. The random sample

was stratified to ensure that appropriate numbers of Aboriginal

students were tested to allow valid conclusions to be drawn

about their performance. The performance of Year 7 subgroups

in this strand is shown in Table 3, Figure 3, and the associated

Exemplars below.

Figure 3 — Subgroup Performance in Year 7
in Natural and Processed Materials in 1997

no of 
students

mean
score
(level)

standard
deviation

ALL 1 404 430 (3) 67

Female 714 429 (3) 64

Male 690 431 (3) 71

177 410 (2/3) 73

ATSI 91 369 (2/3) 90
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Table 3 — Subgroup
Performance for Year 7 in
Natural and Processed
Materials in 1997
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Year 7 Student Performance 
Male and Female

The difference in the mean performance of Year 7 male and female students is not statistically significant.

There were, however, differences in the patterns of male and female responses to par ticular questions.

Year 7 males found it relatively easier to:

Relate the features of materials to their function

The following question asked students to choose the most appropriate material for making electrical wiring and

then to explain their answer (level 4).

Exemplar 10 

Monitoring Standards in Education
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Explain the features of a substance in terms of its molecular structure

The following question asked students to identify the gas which would escape most quickly from a balloon,

given the relative size of the molecules of the gases (level 5).

Exemplar 11 

In contrast, females found it relatively easier to:

Choose an appropriate material for a particular function

The following question asked students to identify the most appropriate material for keeping clothes dry in the

rain (A) and then to explain their answer (B) (level 2).

Exemplar 12 

Monitoring Standards in Education
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The following question asked students to identify the most appropriate material to make a parachute and then

to explain their choice (level 2).

Exemplar 13 

Identify changes in materials which occur over time 

The questions providing Exemplars 6 and 8 asked students to explain whether or not plastic wrap would return

to its original form after it had been rolled into a ball (level 2), and to explain the changes to wool after it has

been processed (level 3).

Monitoring Standards in Education

Page 23
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Aboriginal and Torres Strait Islander Student Performance 

The difference in the mean performance of Year 7 ATSI and non-ATSI students is statistically significant, with

non-ATSI students outperforming ATSI students. There were no differences in the patterns of ATSI and 

non-ATSI responses to any questions.

Language Background Other Than English Student Performance 

The difference in the mean performance of Year 7 LBOTE students and students with English Speaking

Background (ESB) is statistically significant, with ESB students outperforming LBOTE students. There were 

no differences in the patterns of LBOTE and ESB student responses to par ticular questions.

Monitoring Standards in Education
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Year 10 Performance 
Year 10 students are required to use their scientific understandings and generalisations to interpret the world.

They apply generalisations to suggest uses for materials, such as in exemplar 17, which Year 10 students found

hardest. Year 10 students tend to think more logically and analytically and use scientific concepts to explain a

range of situations. This is demonstrated in their ability to apply their understanding of physical and chemical

concepts to analyse systems, as in the question on the refinement of crude oil.

Evidence of this type of development is reflected in responses to the following questions included in both the

Year 7 and Year 10 testing programs.

Year 10 students are more likely to:

Identify the features and characteristics of various chemical substances

The following question asked students to identify an element in the reaction given (level 4). Eleven percent of

Year 7 students and 42% of Year 10 students identified zinc or hydrogen as elements, and explained that this

was because there is only one type of atom present in their structure. A fur ther 28% of Year 7 students and

39% of Year 10 students correctly identified an element but did not give a reason for their choice, while 32% of

Year 7 students and 10% of Year 10 students gave an incorrect response.

Exemplar 14 

Monitoring Standards in Education
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The following question asked students to identify the gas which would escape quickest from a balloon, and to

explain their choice in terms of the chemical structure of the gas (level 5). Eight percent of Year 7 students and

28% of Year 10 students identified hydrogen as the gas which would escape quickest from the balloon because

of the smaller size of its molecules. A fur ther 22% of Year 7 students and 24% of Year 10 students identified

hydrogen but did not explain their answer, while 70% of Year 7 students and 48% of Year 10 students did not

provide a correct response.

Exemplar 15 

Monitoring Standards in Education
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The following question asked students to explain why the boiling point of natural gas makes it appropriate as a

cooking fuel (level 5). Less than 1% of Year 7 students and 3% of Year 10 students indicated that the boiling

point of natural gas causes it to be a gas at room temperature and pressure, thus making it suitable for use as a

cooking fuel.

See Exemplar 9.

The Range of Year 10 Performance in Natural and Processed Materials

The following question was the least difficult for Year 10 students. They were asked to identify the substance

most appropriate for making electrical wiring (level 4). Seventy-two percent indicated that aluminium would be

most appropriate because it is a solid that conducts electricity.

Exemplar 16 

Monitoring Standards in Education
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The following question proved to be the most difficult for Year 10 students. They were asked to describe a

situation in which the neutralisation reaction between hydrochloric acid and sodium hydroxide would be useful

(level 6). Two percent indicated that such a reaction would be useful for the adjustment of pH in pools or fish

tanks, or in the neutralisation of either of the two substances in a spill. A fur ther 47% gave a response which

was incorrect or inappropriate, while 51% did not respond.

Exemplar 17 

Monitoring Standards in Education
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Year 10 Subgroup
Performance 
Subgroups of Year 10 students were identified in the 1997

system-level assessment of student performance. The random

sample was stratified to ensure that appropriate numbers of

Aboriginal students were tested to allow valid conclusions to be

drawn about their performance. The performance of Year 10

subgroups in this strand is shown in Table 4, Figure 4, and the

associated Exemplars below.

Figure 4 — Subgroup Performance in Year 10
in Natural and Processed Materials in 1997

Table 4 — Subgroup
Performances for Year 10 in
Natural and Processed
Materials in 1997

no of 
students

mean
score
(level)

standard
deviation

ALL 1 579 461 (3/4) 98

Female 815 469 (3/4) 91

Male 753 455 (3/4) 103

226 441 (3) 105

ATSI 84 382 (2/3) 89
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Year 10 Student Performance 
Male and Female

The difference in the mean performance of Year 10 male and female students is not statistically significant.

There were, however, differences in the patterns of male and female responses to par ticular questions.

Year 10 males found it relatively easier to:

Relate the molecular structure and characteristics of materials to their features and functions

See Exemplars 9 and 15.

The following question asked students to explain, in terms of molecular structure and boiling point, how the

various substances in crude oil are separated as they are cooled in the fractional distillation tower (level 6).

Exemplar 18 

Monitoring Standards in Education
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In contrast, females found it relatively easier to:

Relate the physical characteristics of a material to its function

See Exemplar 16.

Monitoring Standards in Education
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Identify the various components of a chemical reaction based on their molecular structure

In par t (a) of the following question, students were expected to identify zinc or hydrogen as elements in the

reaction given, while in par t (b) students were expected to identify hydrochloric acid or zinc chloride as

compounds, and to explain their answer in both cases (level 4).

Exemplar 19

Monitoring Standards in Education
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Aboriginal and Torres Strait Islander Student Performance 

The difference in the mean performance of Year 10 ATSI and non-ATSI students is statistically significant, with

non-ATSI students outperforming ATSI students. There were no differences in the patterns of ATSI and 

non-ATSI responses to any questions.

Language Background Other Than English Student Performance 

The difference in the mean performance of Year 10 LBOTE students and students with English Speaking

Background (ESB) is statistically significant, with ESB students outperforming LBOTE students. There were no

differences in the patterns of LBOTE and ESB student responses to par ticular questions in this strand.

Monitoring Standards in Education

Page 33

0219-npm-report  6/4/03 11:43 AM  Page 33


