Numeracy planning resource – NAPLAN
Numeracy Year 7
Number and Algebra

NAPLAN Numeracy Year 7: Number and Algebra
This document contains Year 7 Number and Algebra resources including items for:
• Number and place value
• Fractions and decimals
• Money and Financial Mathematics
• Real numbers
• Patterns and algebra
• Linear and non-linear relationships
These items test students’ proficiency with the content described in these sub-strands. Not
all of the content in the Number and Algebra strand can be effectively assessed in a written
format.
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Equivalence in number sentences
Background information/teaching focus
Some students interpret the = sign as ‘makes’ or as a signal to ‘find the answer’. It is
important to emphasise that the = sign means ‘is equal to’ and that both sides of the equation
represent the same number.
Students can decide whether number sentences are true when they understand the
properties of operations and the relationships between them. This is an important aspect of
number sense. It helps students decide whether an answer is reasonable. It is also the basis
of algebraic thinking and is therefore the foundation for further mathematical progress.
Students need opportunities to construct and rearrange number sentences into simplified
forms to help solve equations and simplify computations.
Students should use their understanding of the properties of, and relationships between, the
operations to:
• Complete statements without finding the ‘answer to the calculations’, eg

□ х 392 (put in the missing number.)
14 ÷ 0.7 □ 14 (Put in < or >.)
392 х 5 =

•

Construct mathematical statements, eg
5 х 26 = 5 х (20 + 6) = 5 х 20 + 5 х 6
25 х 16 = 50 х 8 = 100 х 4 = 200 х 2 = 400

•

Check the truth of mathematical statements, eg
273 х 5 =1065 cannot be right because 273 х 5 > 260 х 5 = 130 х 10 =1300
375 х 18 =6745 cannot be right because the answer has to be even.

For further related information see First Steps in Mathematics: Number (book two):
• Chapter 3: Understand operations
o Key understanding 7: Properties of operations and relationships between them
can help us decide whether number sentences are true. p.66
Rigby Harcourt Education, Australia
© Department of Education and Training Western Australia 2004
Western Australian Curriculum
• Year 4 – Find unknown quantities in number sentences involving addition and
subtraction and identify equivalent number sentences involving addition and
subtraction (ACMNA083).
• Year 5 – Find unknown quantities in number sentences involving multiplication and
division and identify equivalent number sentences involving multiplication and division
(ACMNA121).
For more information visit the Western Australian Curriculum.

N7A03 | Equivalence in number sentences
© Department of Education WA 2010
Revised October 2016
Any Western Australian Curriculum content in this resource is used with the permission of the School
Curriculum and Standards Authority; this permission does not constitute Authority endorsement of the
resource. The Authority accepts no liability for any errors or damages arising from reliance on its content.
The Western Australian Curriculum content may be freely copied, or communicated on an intranet, for noncommercial purposes in educational institutions, provided that the Authority is acknowledged as the
copyright owner. Copying or communication for any other purpose can be done only within the terms of the
Copyright Act 1968 or with prior written permission of the Authority. Any Australian Curriculum content in the
Western Australian Curriculum is used by the Authority under the terms of the Creative Commons
Attribution and NonCommercial 3.0 Australia licence.

1

Licensed for NEALS

Learning experiences and activities
• Equivalent number statements: Ask students to write equivalent statements by using
factors and strategies including doubling and halving, eg 24 x 224 = 12 x 448 = 6 x
896 = .
• Today’s number sentence is…: Ask students to write number sentences that are
equivalent to one written on the board, without calculating the answer first. For
example 23 + 7 = . Students write other number sentences using various
operations to match the calculation of the number sentence on the board.
For further ideas for activities see First Steps in Mathematics: Number (book two):
• What do you know? p. 71
• The same as p. 72
• Broken keys p. 71
• Equivalent statements p. 73
• Bigger, smaller or equal? p. 71
• True or false? p. 73
Numeracy online resources
• Year 6–7 Number: Understand operations
Learning sequence 6
Question 1

Skill: Students recall known facts to check equivalence.
Answer key: 8
Additional questions
1. If you took away two from each of the numbers would the sentence still be equal?
2. If you multiplied each number by two, would the sentence still be equal?
3. If you divided each number by two, would the sentence still be equal?
4. If you added two to each number, would the sentence still be equal? Explain why.
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Question 2

Skill: Students use relationships between addition and subtraction.
Answer key: A
Additional questions
1. Explain how you got your answer.
2. What number should go in the box to make the number sentence true?
3. Can you write an equivalent number sentence to the completed one above? Share
your answers.
Question 3
Which number sentences are not true?
a) 3 + 200 = 302
b) 200 + 102 = 302
c) 2 + 300 = 200 + 102
d) 30 + 2 = 302

Skill: Students identify the statements that are not true.
Answer key: A, D
Additional questions
1. How do you know?
2. Write a correct number sentence for those that are not true.
3. Can you write an equivalent number sentence for (b) using a different operation?
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Question 4
Which number sentence is correct?
a)

234 + 10 = 334

b)

243 + 100 = 343 ─ 100

c)

2340 – 1000 = 2240

d)

234 + 10 = 254 ─ 10

Skill: Students use place value understandings to create equivalence.
Answer key: D
Additional questions
1. Rewrite these number sentences so that they are all correct.
2. Which digit changes when you add 100 to 234? What is the new number?
3. How would you change the three in 234 to make the number 244?
4. How could you ‘wipe out’ the three in 234 to make the number 204?

Curriculum references
Department of Education and Training Western Australia 2004, First Steps in Mathematics:
Number (book two):
• Chapter 3: Understand operations
o
Key understanding 2: Partitioning numbers into part-part-whole helps us relate
addition and subtraction and understand their properties. p.20
o
Key understanding 7: Properties of operations and relationships between them
can help us to decide whether number sentences are true. p.66
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Student worksheet
Focus
Equivalence in number sentences
Question 1

Question 3

Which number sentences are not true?
a) 3 + 200 = 302
b) 200 + 102 = 302
c) 2 + 300 = 200 + 102
d) 30 + 2 = 302

Question 2

Question 4

Which number sentence is correct?
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234 + 10 = 334

b)

243 + 100 = 343 - 100

c)

2 340 – 1 000 = 2 240

d)

234 + 10 = 254 – 10
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Using the order of operations to solve problems
Background information/teaching focus
Understanding the properties of the four operations and the relationships between them is
the foundation for students to apply the order of operations. Successful problem solvers are
aware of the semantics and structure of a problem and work systematically to organise the
steps required in finding a solution.
Often the acronym of BIMDAS (Brackets, Indices, Multiplication/Division,
Addition/Subtraction) or BOMDAS (Brackets, Of, Multiplication/Division,
Addition/Subtraction) is used to help students remember the order of operations, however a
deep understanding of the four operations and their relationships need to be established first
before introducing the acronym.
With the implementation of the Australian Curriculum: Mathematics, Year 7 students are
required to be able to apply the associative, commutative and distributive laws to aid mental
and written computation in the Number and place value sub-strand. They also should be able
to extend and apply the laws and properties of arithmetic to algebraic terms and expressions
in the Patterns and algebra sub-strand.
For further related information see First Steps in Mathematics: Number (book two):
• Chapter 3: Understand operations
o Key understanding 7: Properties of operations and relationships between them
can help us decide whether number sentences are true. p.66
Rigby Harcourt Education, Australia
© Department of Education and Training Western Australia 2004
Western Australian Curriculum
• Year 6 – Explore the use of brackets and order of operations to write number
sentences (ACMNA134).
• Year 7 – Apply the associative, commutative and distributive laws to aid mental and
written computation (ACMNA151).
• Year 7 – Extend and apply the laws and properties of arithmetic to algebraic terms
and expressions (ACMNA177).
For more information visit the Western Australian Curriculum.

Learning experiences and activities
For ideas for activities see First Steps in Mathematics: Number (book two):
• Sorting sentences p. 80
• Rewriting number sentences p. 129
• Matching p. 80
• Rewriting multiplication p. 129
• Equivalent number sentences p. 129
Numeracy online resources
• Year 6–7 Number: Understand operations
Learning sequence 6
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Question 1

Skill: Students use the order of operations to solve problems.
Answer key: C
Additional questions
1. Rewrite the equation with brackets to show the order of operations you used.
2. Does the order of performing the operations affect the answer?
3. How do we know which operations in a number sentence that we should solve first?
4. Write a number sentence with two different operations for your partner to solve.

Question 2

Skill: Students use the relationship between operations to find a missing number,
considering the order (BIMDAS).
Answer key: 8
Additional questions
1. How did you work it out? Record the steps you took using number sentences.
2. How does BIMDAS help us solve this problem?
Question 3

Skill: Students use the relationship between operations to find a missing number,
considering the order (BIMDAS).
Answer key: 6
Additional questions
1. What number multiplied by three equals 60? (20) How do we work out the missing
number in the brackets? What does it need to equal?
2. Alan solved the question above using a calculator. Write the operations that he used
to find the missing number.
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Question 4

Skill: Students use the distributive law to calculate efficiently.
Answer key: B
Additional questions:
1. What change could you make to Option B to make it correct?
2. Complete the following number sentences to make them correct:
a) 36 × 15 = 36 × 10 + 36 × ___
b) 36 × 15 = 40 × 15 __ 4 × ___
c) 36 × 15 = 30 × ___ + ____× 15
Curriculum references
Department of Education and Training Western Australia, 2004, First Steps in Mathematics:
Number (book two):
• Chapter 3: Understand operations
o
Key understanding 7: Properties of operations and relationships between them
can help us to decide whether number sentences are true. p.66
o
Key understanding 8: Thinking of a problem as a number sentence often helps us
to solve it. Sometimes we need to rewrite the number sentence in a different but
equivalent way. p.74
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Student worksheet
Focus
Using the order of operations to solve problems
Question 1

Question 3

Question 2

Question 4

N7A05 | Using the order of operations to solve problems
© Department of Education WA 2010
Revised October 2016

4

Numeracy planning resource – NAPLAN
Numeracy Year 7
Patterns and algebra
Number and place value

Using inverse relationships and the laws of arithmetic
Background information/teaching focus
Understanding inverse relationships and the laws of arithmetic assists students to develop
efficient and flexible strategies for mental calculation and to make estimations of the results
of calculations. Understanding this mathematics is essential for the development of
algebraic thinking.
Addition and subtraction
The part-part-whole relationship shows students how addition and subtraction are related or
the inverse of each other. The part-part-whole relationship also helps students to understand
why addition is commutative and subtraction is not. If the whole quantity is unknown then
addition is required and if a part is unknown subtraction is required.
For further related information see First Steps in Mathematics: Number (book two)
• Chapter 3: Understand operations
o Key understanding 2: Partitioning numbers into part-part-whole helps us relate
addition and subtraction and understand their properties p. 20.
Rigby Harcourt Education, Australia.
© Department of Education and Training Western Australia 2004
Multiplication and division
Linking the two ideas of repeating equal quantities and partitioning a quantity into equal
portions can help students understand the connection between multiplication and division.
Early understanding of multiplication and division with whole numbers requires students to
think about three quantities: the whole or total quantity, the number of equal groups and the
amount in each group. If the whole is known multiplication is required and if one of the other
quantities is unknown, division is required.
For further related information see First Steps in Mathematics: Number (book two)
• Chapter 3: Understand operations
o Key understanding 5: Repeating equal quantities and partitioning a quantity into
equal parts p. 52.
Rigby Harcourt Education, Australia.
© Department of Education and Training Western Australia 2004
Using arithmetic laws
Teachers need to teach and students need to learn that:
• We can change the order of numbers, or the groups of numbers, when we are adding
a list of numbers.
• We can change the order of numbers, or the groups of numbers, when we are
multiplying a list of numbers.
• We can partition numbers in different ways, both additively and as factors, and use
place value to make calculating easier.
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This knowledge is developed through the explicit teaching of efficient and informal calculation
strategies throughout the primary school. While students are not introduced to the formal
notation of these laws before Year 7, all primary teachers should focus students on these
strategies; assist them to recognise calculations where they make calculating easier and
provide many opportunities for students to practise their application with numbers
appropriate to the year level .
Familiarity with the application of these laws will assist students to make sense of the formal
notation of the commutative, associative and distributive laws when they are introduced.
Commutative laws
a + b = b+ a.
axb=bxa
Associative laws
(a + b) + c = a + (b + c)
(a x b) x c = a x (b x c)
Distributive law
a (b + c) = a x b + a x c
Western Australian Curriculum
• Year 4 – Find unknown quantities in number sentences involving addition and
subtraction and identify equivalent number sentences involving addition and
subtraction (ACMNA083).
• Year 5 – Find unknown quantities in number sentences involving multiplication and
division and identify equivalent number sentences involving multiplication and division
(ACMNA121).
• Year 6 – Select and apply efficient mental and written strategies and appropriate
digital technologies to solve problems involving all four operations with whole
numbers (ACMNA123).
• Year 7 – Apply the associative, commutative and distributive laws to aid mental and
written computation (ACMNA151).
For more information visit the Western Australian Curriculum.

For further related information see First Steps in Mathematics: Number (book two)
• Chapter 4: Calculate
o Background notes: Techniques for mental calculation pp 194−195.
Rigby Harcourt Education, Australia.
© Department of Education and Training Western Australia 2004
Learning experiences and activities
Provide students with opportunities to represent multiplication number sentences as arrays.
Students can then manipulate arrays to create different partitions to investigate equivalent
number sentences.
For further ideas for activities see, First Steps in Mathematics: Number (book two):
• Choosing operations p. 26
• Multiplication and division p. 58
• Inverse relationships p. 26
• Arrays p. 58
• Increased quantities p. 27
• Division questions p. 59
• Focus on operations p. 27
• Fractions p. 59
• Rewriting multiplication p. 129
• Rewriting number sentences p. 60
• Partitioning numbers pp. 129−130
• Decimals p. 129
• Rewriting number sentences p. 129
• Sample lesson: grid partitions p. 130
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Numeracy online resources
• Year 6–7 Number: Understand operations
Learning sequence 2
Question 1

Skill: Students write the correct expression to find a missing number.
Answer key: 5, 4, −, 1, 6, =
Additional questions
In the example above, we could say that 54 is composed of two smaller numbers – 16 and
another number. This could be presented as shown in the diagram below.
54
(?)

16

1. Represent 18 +  = 75 using a similar diagram and show the correct order of
numbers and symbols that you would need to enter into a calculator to find the
missing number.
2. Represent  + 37 = 59 using a similar diagram and show the correct order of
numbers and symbols that you would need to enter into a calculator to find the
missing number.
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Question 2

Skill: Students use the links between addition and subtraction to find a missing number.
Answer key: A
Additional questions
1. Use a diagram similar to that in question 1 to explain why adding 68 and 34 gives the
missing number in the equation.
2. Which of the answers would you choose to solve  + 34 = 68? Why?
3. Which of the answers would you choose to solve 68 -  = 34? Why?
Question 3

Skill: Students complete related number sentences.
Answer key: 50; 5; 10
Additional questions
1. Use graph paper to show 10 x 5 as a rectangle.
a) Use your diagram to explain why 50 ÷ 10 = 5, and also why 50 ÷ 5 = 10.
b) Use the rectangle to decide what you would put into the calculator to work out the
missing number.
2. The number sentence
Use the number sentence to complete:
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Question 4

Skill: Students use the links between multiplication and division to find a missing number.
Answer key: D
Additional questions
1. For each of the following, write a number sentence with a missing number:
a) a number divided by 6 gives 0.5.
b) a number added to 7 gives 12.
c) 8 multiplied by a number gives 0.2.
d) 15 divided by a number gives 3.75.
2. Find each of the missing numbers in your number sentences.
Curriculum references
Department of Education and Training Western Australia 2004, First Steps in Mathematics:
Number: (book two):
• Chapter 3: Understand operations
o
Key understanding 2: Partitioning numbers into part-part-whole helps us relate
addition and subtraction and understand their properties.p.20
o
Key understanding 5: Repeating equal quantities and partitioning a quantity into
equal parts helps us to relate multiplication and division and understand their
properties. p.52
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Student worksheet
Focus
Using inverse relationships
Question 1

Question 3

Question 2

Question 4
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Solving multi-step word problems
Background information/teaching focus
Multi-step word problems often draw upon real life contexts. Many students will need to be
explicitly taught to read and interpret such problems so that they recognise when more than
one calculation or process is required. Teaching students to paraphrase problems and to
identify the steps within them provides a framework for thinking through such questions.
Lessons could include shared discussion of one problem where the teacher ’thinks aloud’ to
focus students on each step and models some structures for restating the problem in their
own words. Alternatively sharing and discussion of the methods used by different groups
also provides the opportunity to focus students both on the need to clarify the different parts
of questions and the possibility of different approaches. Students are likely to need many
opportunities to solve multi step problems because they tend not to see them as often as
those with one step, especially in the primary years of schooling.
Students should experience modelling of all of the problem types. Addition and subtraction
word problems may be classified as follows:
• Change – adding or subtracting from a quantity by joining or separating i.e.
- Anna had 10 bears and then she gave her brother 3. How many does she have
now? (result unknown)
- Anna had 10 bears and then she gave her brother some. She now has 7. How
many did she give her brother? (change unknown)
- Anna had some bears and gave her brother 3 of them. She now has 7 left. How
many did she have to start with? (start unknown)
• Combine – two or more static quantities thought of either separately or combined i.e.
- Anna has 10 bears. 7 are brown and the rest are white. How many are white?
(one part unknown)
- Anna has 7 brown bears and 3 white bears. How many bears does she have in
all? (whole unknown)
• Equalise or compare – comparing or equalising quantities.
- Anna has 10 brown bears and 7 white bears. If all the bears were to take a
partner, how many bears won’t get a partner? (equalise)
- Anna has 10 brown bears and 7 white bears. How many more brown bears does
she have than white bears? (compare)
Multiplication and division word problems may be classified into the following problem types:
• repeat equal quantities – There are five tables and six students can sit at each
table. How many students can we seat?
• use rates – If a 2.5 kilogram sack of apricots costs $12.25, what is the price for one
kilogram?
• ratio comparisons or changes – Tanya has five times as many marbles as Jill. If
Tanya has 70, how many does Jill have?
• arrays and combinations – There are three different types of ice-cream cone and
six ice-cream flavours. How many different types of single ice-creams can we make?
• products of measures – A rectangle with an area of 217.6 square centimetres has
one side 16cm long. How long is the adjacent side?
It is NOT intended that students need to name these different problem types.
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For further related information see, First Steps in Mathematics: Number (book two):
• Chapter 3: Understand operations
o Background notes: Addition and subtraction problems pp. 89–94.
Rigby Harcourt Education, Australia
© Department of Education and Training Western Australia 2004
Western Australian Curriculum
• Year 6 – Select and apply efficient mental and written strategies and appropriate
digital technologies to solve problems involving all four operations with whole
numbers (ACMNA123).
For more information visit the Western Australian Curriculum.

Learning experiences and activities
• Using models or materials to represent key mathematical relationships will help
students identify the unknown parts of the problem and to connect these to the
known. Model how to deconstruct the problem; identify the mathematical information,
choose the most efficient operation; perform any calculations and check that the
answer makes sense in the context of the question.
• Use bar models. Use bar model drawings (also known as part-part-whole diagrams)
which show the parts and the whole to help students clarify the problem eg Jan
purchased five chocolate bars at $1.25 each. Jan only had $20. How much change
does Jan need to get back?
$ 20 (known total)
How much are five chocolate bars
@
?? Amount of change (Unknown)
$1.25 (known part)
1.25 1.25

1.25

1.25

1.25
?? Amount of change (Unknown)

or 5 x $ 1.25 = $ 6.25
Known $20 – cost of five chocolate bars ( $ 6.25)
Therefore $ 20 - $ 6.25 = $ 13.75 change
•
•

Include problems involving decimal and fractional numbers.
Assist students to paraphrase questions, draw diagrams and use number sentences
to represent their thinking.

For further activities see First Steps in Mathematics: Number (book two):
• Rewriting problems p. 79
• Sorting sentences p. 80
• How much, how many? p. 79
• Unknown quantity p. 81
Numeracy online resources
• Year 6–7 Number: Calculate
Learning sequence 1
Learning sequence 2
•

Year 6–7 Number: Understand Operations
Learning sequence 3
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Question 1

Skill: Students use the four operations in a familiar context.
Answer key: E
Additional questions
1. Write a number sentence to represent how you worked it out.
2. Make your own multi-step problems for others to solve.
Question 2

Skill: Students work backwards to solve a problem in a familiar context.
Answer key: C
Additional questions
1. Angela thought of a number. She added 25 and then subtracted 29 from the result.
The answer was 91. What number did Angela start with?
2. I think of a number. If the number is doubled and then 13 added, the result is 45.
What is the number?
3. Six times a number, subtract five, is equal to thirty-seven. What is the number?
4. Eight less than seven times a number is fifty-five. What is the number?
Use number sentences to represent the problems. (Remember to use brackets to show
which calculations to do first and an empty box to show what is missing.)
For example, for question 2 above, ( + 3) x 2 – 9 = 35, write the number sentence
‘backwards’ to help you find the starting number, ie (35 + 9) ÷ 2 – 3 = .
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Question 3
Farmer Jack has half as many cows as farmer Tom.
Together they have 45 cows.
How many cows does Farmer Jack have? ________

Skill: Students solve a linear equation in a familiar context.
Answer key: 15
Additional questions
1. Help students draw a diagram to help work out the relationships. The diagram below
shows that Jack has one–third of the cows.

Students could also try to write a number sentence using words:
Tom’s cows + Jack’s cows = 45 cows.
2 x Jack’s cows + Jack’s cows = 45 cows
3 x Jack’s cows = 45 cows
Jack’s cows = 45 cows ÷ 3
2. One third of a number add 12 is equal to 20. What is the number? Try using one of
the previous strategies.
3. When seven is added to a number and then the total is multiplied by three, the result
is 36. What is the number?
4. I thought of a number. I added seven then halved the result. The answer was 13.
What was the number I started with?
Have students represent with diagrams or with number sentences to simplify the
problems.
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Question 4

Skill: Students solve questions based on linear relationships.
Answer key: 150
Additional questions
1. Use a diagram to try and represent the problem:

2. Create diagrams to solve:
A string 13 metres long is divided into three parts. The first part is twice as long as the
second and the third part is one metre longer than the second.
Find the length of each part.
3. A seven-metre length of rope is cut into seven pieces. Each piece is 20 cm shorter
than the previous piece. Find the length of the longest piece.
Find the length of each of the other six pieces of rope to check your answer.
Question 5

Skill: Recognises an equivalent number sentence
Answer key: C
Additional questions
1. Rewrite the number sentence with brackets to show the order of operations you used
to identify the equivalent expression.
2. How does the order of performing the operations affect the answer?
3. Which operations in a number sentence should we solve first?
4. Write a number sentence with two different operations for your partner to solve.
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Question 6
A square has an area of 169 square centimetres.
What is its perimeter?
centimetres

Skill: Finds the perimeter given the area of a square.
Answer key: 52 centimetres
Additional questions
1. What do you know about the length of the sides of a square?
2. How does that help solve the problem?
3. What calculations do you need to do to solve the problem?
4. Why is the perimeter measured in centimetres rather than square centimetres?
Curriculum references
Department of Education and Training Western Australia 2004, First Steps in Mathematics:
Number (book two):
• Chapter 3: Understand operations
o
Key understanding 8: Thinking of a problem as a number sentence often helps
us to solve it. Sometimes we need to rewrite the number sentence in a different
but equivalent way. p.74
•

Chapter 4: Calculate
Key understanding 6: There are some special calculating methods that we can
use for calculations we find hard to do in our head. p.144

o
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Student worksheet
Focus
Solving multi-step word problems
Question 1

Question 3

Farmer Jack has half as many cows as farmer Tom.
Together they have 45 cows.
How many cows does Farmer Jack have? ________

Question 2
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Question 5

Question 6

A square has an area of 169 square
centimetres.
What is its perimeter?
centimetres
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Patterns based on addition and subtraction of a decimal
Background information/teaching focus
Within a mathematical context, to describe a number pattern means to provide an
unambiguous rule or relationship that produces it. Students should be able to follow rules
provided by others, create rules for themselves and produce rules that fit the information
provided.
There are some conventional mathematical types of rules that students should begin to use
in the primary years. For example:
• Sequences of numbers can be described by giving a rule that says where to start and
how to get from any number in the sequence to the next one. For example: Start with
7. Each number after that is five more than the one before (7, 12, 17, 22 …).
• Sequences of numbers can also be described by giving a general rule that says how
to work out any number in the sequence by knowing what its position in the sequence
is. For example: Each number in the sequence is two added to five times its position
(7, 12, 17, 22 …).
• Other patterns can be described by rules that say what the general relationship is
between two quantities. For example: The area of a square is the square of the length
of one side.
Students should look for what is the same and what is different between various patterns,
leading them to recognise common types of patterns. In the later years, students should
learn to clarify and refine their descriptions of patterns and rules so that another person can
accurately recreate the sequence. Students need opportunities to put together sequences
that involve constant addition/subtraction and compare them with those that involve
addition/subtraction by an increasing or decreasing amount. In later years students should
graph examples of each pattern type and compare the shape of the graphs. That is, when
the pattern involves adding/subtracting a constant the graph is a straight line whereas
adding/subtracting an increasing amount creates a curve.
For further related information see First Steps in Mathematics: Number (book two):
• Chapter 5: Reason about number patterns
o Key understanding 4: There are strategies that help us become better at
recognising common types of patterns.
Rigby Harcourt Education, Australia
© Department of Education and Training Western Australia 2004
Western Australian Curriculum
• Year 5 – Describe, continue and create patterns with fractions, decimals and whole
numbers resulting from addition and subtraction (ACMNA107).
• Year 6 – Continue and create sequences involving whole numbers, fractions and
decimals. Describe the rule used to create the sequence (ACMNA133).
For more information visit the Western Australian Curriculum.
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Learning experiences and activities
• Opportunities for students to explore similarities and differences between certain
types of patterns and helping students to classify these.
• Guess my rule or number machine type activities will help students to apply their
pattern finding strategies, eg I put in 2.7 and get out 1.6; I put in 4.8 and get out 3.9
put in 4.5 and I get out 3.4…, what could the rule be? Explain.
For further ideas for activities see First Steps in Mathematics: Number (book two):
• Sticky situations p. 239
• Classifying p. 240
Question 1

Skill: Students recognise and extend a pattern based on a constant addition of a decimal.
Answer key: 0.6, 1; 1.2, 1.4
Additional questions
1. What do you have to do to get from one term to the next in the sequence?
2. The fourth term is 0.8. This can be written as 4 × 0.2.
Use this idea to write a rule for finding any term in the pattern when you know its
position.
3. What is the fifteenth term in the pattern?
4. Is the number 5.7 a term of this sequence? Explain why.
Question 2

Skill: Students continue a pattern based on a constant addition of a decimal number.
Answer key: 3.9, 4, 4.1
Additional questions
1. How do you get from one term to the next in the sequence?
2. The fourth term is 4.1. This has been found by adding 3 lots of 0.1 to 3.8
(ie fourth term = 3.8 + 3 × 0.1).
a) What is the rule for finding any term in this sequence if you know the position of
the term in the sequence?
b) What is the twentieth term?
3. Is the number 7.31 a term of this sequence? Explain why.
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Question 3

Skill: Students recognise and continue a pattern with a constant addition of a decimal.
Answer key: $5.55
Additional questions
1. Using the previous term, how will you work out the next term?
2. The third term is $4.10. This has been found by adding two lots of $1.45 to $1.20. (ie
term 3 = $1.20 + 2 × $1.45).
a) What is the rule for finding any term in the sequence if you know the position of
the term?
b) What is the thirtieth term of the sequence?
3. What is the rule for finding the position of a term in the sequence if you know the first
term and the term in the sequence? Check your rule with $8.45 being the sixth term.
Question 4
Fill in the three missing numbers in this pattern.
2.4, 3.7, 3.1, 2.5, 3.8, 3.2, ____, 3.9,____ , ____, . . .

Skill: Students recognise and continue a pattern based on a combination of different rules.
Answer key: 2.6, 3.3, 2.7
Additional questions
1. What is the rule for finding the missing numbers?
2. Without listing all the terms, work out the:
a) thirty-first term?
b) fifty-sixth term?
Explain how you did this.
Curriculum references
Department of Education and Training Western Australia 2004, First Steps in Mathematics:
Number (book two):
• Chapter 5: Reason about number patterns
o Key understanding 1: We use regularity or pattern to infer one thing from another
and to make predictions. p. 200
o Key understanding 2: Representing aspects of a situation with numbers can
make it easier to see patterns in the situation. p. 212
o Key understanding 4: There are strategies that help us become better at
recognising common types of patterns. p. 234
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Student worksheet
Focus
Patterns based on addition and subtraction of a decimal
Question 1

Question 3

Question 2

Question 4

Fill in the three missing numbers in this pattern.
2.4, 3.7, 3.1, 2.5, 3.8, 3.2, ____, 3.9,____ , ____, . . .
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Numeracy planning resource – NAPLAN
Numeracy Year 7
Patterns and algebra

Continuing and completing patterns
Background information/teaching focus
There is a wide range of patterns in everyday life and the environment. Students need to
develop the concepts and language to be able to observe regularities and differences,
describe, continue and create these patterns mathematically. A pattern rule is right when it
fits all the information we have and describes the pattern precisely.
Students should learn that representing aspects of a situation with numbers and then looking
for patterns in the numbers can help us understand the situation better, often making
patterns more obvious and predictions easier.
Students develop their understanding of number patterns after immersion in simple patterns
with sequencing objects, eg a pattern formed by repeating the sequence; shell, button,
button, bead, bead, bead pattern can be linked to describing this pattern with the numbers 1,
2, 2, 3, 3, 3 etc.
Students should investigate a range of pattern types. They need different patterns introduced
systemically so they can make connections.
• The similarities between certain patterns: looking for same and difference between
various patterns leading to simple classification.
In middle and later primary years, students can test a number sequence by finding the
difference between successive terms to discover if they are constant.
• Is the difference constant? If not, is there a pattern in the differences?
• Is the ratio (or multiplier) between the terms constant?
• Does doubling or halving work?
• Is it the square number?
• If there are fractions, what is happening to the denominator? Numerator? Would
using a common denominator help?
For further related information see First Steps in Mathematics: Number (book two):
• Chapter 5: Reason about number patterns
o Key understanding 4: There are strategies that help us become better at
recognising common types of patterns. p.234
o Background notes: Finding the rule for a pattern. p.258
Rigby Harcourt Education, Australia
© Department of Education and Training Western Australia 2004
Western Australian Curriculum
• Year 5 – Describe, continue and create patterns with fractions, decimals and whole
numbers resulting from addition and subtraction (ACMNA107).
• Year 6 – Continue and create sequences involving whole numbers, fractions and
decimals. Describe the rule used to create the sequence (ACMNA133).
For more information visit the Western Australian Curriculum.
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Learning experiences and activities
Explicit teaching and planned practice activities will provide students with opportunities to
recognise, produce and describe a wide range of pattern types. This can be achieved by
problem solving and categorising the different problem types and recording the strategies
used to identify them.
For ideas for activities see First Steps in Mathematics: Number (book two):
• Triangle toothpick design p. 218
• Pattern pairs p. 239
• Hexagon patterns p. 230
• Relationships p. 241

Question 1

Skill: Students recognise and extend a pattern.
Answer key:

1
2

Additional questions
1. What are the next two numbers in this pattern?
2. What are the second and third numbers after the number 1 in this pattern?
3. Jane is using grid paper to represent the pattern above.
4. She decided to draw rectangles. What attribute of the rectangle could the number 64
be linked with?
5. To get the second shape, she wants to use halving. Is she correct?
6. Draw the next rectangle to illustrate the 16.
7. Is it possible to obtain the third rectangle from the first one? Show why.

N7A12 | Continuing and completing patterns
© Department of Education WA 2010
Revised October 2016

2

Question 2

Skill: Students recognise and continue a number pattern.
Answer key: D
Additional questions
1. What would the next three numbers be in the number pattern below?
3, 12, 48, 192 …
2. If there was a number before the 3 in the pattern above, what would it be?
3. Bob is using the same rule, but he starts from 5.
What are the next three numbers in Bob’s pattern?
Question 3

Skill: Students recognise and continue a number pattern.
Answer key: 5;

1
5

Additional questions
1. What rule do you think should be used?
2. Find the missing number in 25 ×? = 125
3. What is the sixth term in the given pattern?
4. Use a 100 as a starting number and division to create your own number pattern.
5. Write the first four terms of your pattern.
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Question 4

Skill: Students recognise and continue a number pattern involving decimals.
Answer key: 3.0; 3.6; 4.0
Additional questions
1. What operation do you think has been used? Why cannot the operation used be
multiplication or division?
2. What is the product of the first and sixth term in this pattern?
3. What is the sum of the first six terms in this pattern?
4. In this pattern, how many times larger than the first term is the sum of the six terms?
Curriculum references
Department of Education and Training Western Australia 2004, First Steps in Mathematics:
Number (book two):
• Chapter 5: Reason about number patterns
o
Key understanding 1: We use regularity or pattern to infer one thing from another
and to make predictions. p.200
o
Key understanding 2: Representing aspects of a situation with numbers can
make it easier to see patterns in the situation. p.212
o
Key understanding 4: There are strategies that help us become better at
recognising common types of patterns. p.234

N7A12 | Continuing and completing patterns
© Department of Education WA 2010
Revised October 2016

4

Student worksheet
Focus
Continuing and completing patterns
Question 1

Question 3

Question 2

Question 4

Complete this pattern.

N7A12 | Continuing and completing patterns
© Department of Education WA 2010
Revised October 2016

5

Numeracy planning resource – NAPLAN
Numeracy Year 7
Number and place value

Reading and comparing whole numbers into the millions
Background information/teaching focus
Students need many experiences to help them develop a sense of the order and relative
magnitude of numbers. Students should be supported in creating and comparing large and
small numbers, justifying their reasoning based on place value. Students previous exposure
to patterns in numbers and place value support the processes of counting forwards and
backwards by place value amounts (such as tens, hundreds). Using their knowledge of
numbers, place value and what they represent allows students to readily make order of
magnitude comparisons between whole numbers and order decimal numbers on a number
line according to their value.
Students need to compare and order numbers justifying why 8 is one less than 9, -4 is less
than 0 and 10 000 is 100 times as big as 100. Students also need to understand numbers as
having magnitude. Even though students know that four is a small number and four million is
a big number and can state this is absolute terms, implicitly numbers are often referred to
relatively or comparatively. For example 300 can be said to be a large number but when
compared to three million, three hundred is relatively small.
For further related information see, First Steps in Mathematics: Number (book one):
• Chapter 3: Understand whole and decimal numbers
o Key understanding 8: We can compare and order the numbers themselves p. 74.
Rigby Harcourt Education, Australia
© Department of Education and Training Western Australia 2004
Western Australian Curriculum
• Year 4 – Recognise, represent and order numbers to at least tens of thousands
(ACMNA072).
• Year 5 – Compare, order and represent decimals (ACMNA105).
• Year 6 - Investigate everyday situations that use integers. Locate and represent these
numbers on a number line (ACMNA124).
• Year 7 - Compare, order, add and subtract integers (ACMNA280).
For more information visit the Western Australian Curriculum.

Learning experiences and activities
• Use of hundreds charts, number lines (extending to vertical number lines) and
physical materials in learning experiences provide students with appropriate support
in comparing numbers.
• Give each student a number on a card (vary from large to small numbers) and ask
them to sort themselves into groups and justify why they are in that group, then resort themselves in a different way according to different criteria. Students can also
arrange themselves in order from smallest to biggest or place themselves on a
number line (draw on ground or use a long string or rope).
• Students find numbers in newspapers of magazines and record “what is 1 more
(less), 5 more (less), 10 more (less), 100 more (less) etc”. They can also order or
group the numbers they have found.
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For further ideas for activities see First Steps in Mathematics: Number (book one):
• 800 game p. 58
• Decimal number line p. 80
• Three-digit numbers p. 57
• Graduated number lines p. 81
• Ten times smaller p. 59
• Million square p. 81
• Dice rolls p. 59
• Changing values p. 81
Numeracy online resource
• Year 6–7 Number: Understand whole and decimal numbers
Learning sequence 1
Question 1

Skill: Students identify the position of 560 on a number line.
Answer key: A cross halfway between 520 and 600
Additional questions
1. Where would you place 530 on the number line? How did you work it out?
2. Where would you place 610 on the number line?
3. What number would be half way between 520 and 600 on the number line?
4. Have students draw a section of a number line (as in question1) and to
label two points on it. Then ask students to work with their partners to label
points for other numbers. Ask students to explain why they have positioned
the number at that point.
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Question 2

Skill: Students compare whole numbers into the millions.
Answer key: B
Additional questions
1. Say and write the number that is 10 more than 9999.
2. Say and write the number that is 100 more than 99 999.
3. Say and write the number that is 1000 more than 9999.
4. Is 55 501 closer to 100 000 or to 10 000? How do you know?
Question 3

Skill: Students read and write whole numbers into the millions.
Answer key: A
Additional questions
1. Write the numeral for one million and nine hundred thousand.
2. Write the numeral for one million and fifty-two thousand.
3. Write the numeral for one million and two hundred.
4. Students write five, six, seven, and eight digit numerals and then try to put them in
order, reading the different numerals.
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Question 4

Skill: Students interpret place value.
Answer key: C
Additional questions
1. What is the place value of the 8?
2. What is the place value of the 3?
3. Which digit has the largest place value?
4. How does the place value of the 7 compare to the place value of the 3?
5. If you had $39 798 in the bank, and you drew out $9000, how much would you have
left in the bank? How did you know without having to calculate?

Curriculum references
Department of Education and Training Western Australia, 2004, First Steps in Mathematics:
Number (book one):
• Chapter 3: Understand whole and decimal numbers
o
Key understanding 4: The whole numbers are in a particular order and there are
patterns in the way we say them which help us to remember the order. p.40
o
Key understanding 5: The whole numbers are in a particular order and there are
patterns in the way we write them which help us to remember the order. p.52
o
Key understanding 6: Place value helps us to think of the same whole number in
different ways and this can be useful. p.60
o
Key understanding 8: We can compare and order the numbers themselves.
p.74

N7N03 | Reading and comparing whole numbers into the millions
© Department of Education WA 2010
Revised October 2016

4

Student worksheet
Focus
Reading and comparing whole numbers into the millions
Question 1

Question 3

Question 2

Question 4
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Numeracy planning resource – NAPLAN
Numeracy Year 7
Number and place value

Applying the order of the operations
Background information/teaching focus
In order to complete number sentences and move flexibly between equivalent number
sentences students need to develop an understanding of the properties of operations and the
connections between operations. This is the foundation of algebraic thinking and is vital for
further mathematical progress. Using properties of operations and relationships between
them means that we can construct and rearrange number sentences into simplified forms
that help us simplify computations and solve equations.
When a problem has no context the BIMDAS rule is applied. BIMDAS (brackets, indices,
multiplication/division, addition/subtraction) is often used to help students remember the
order of operations. There are variations of this acronym including BIDMAS and BODMAS.
The convention for simplifying expressions stipulates that multiplication and division are
performed before addition and subtraction and in order from left to right. For example, in
5 - 6 ÷ 2 + 7 x 2 = ___, the division and the multiplication are performed first and the equation
becomes 5 – 3 + 14 = 16. If the convention is ignored and the operations are performed in
order, an incorrect result can be obtained. The use of brackets helps to write number
sentences more clearly. For example, 5 – (6÷2) + (7x2). Students need opportunities to write
their own mathematical expressions to represent various situations. .
Western Australian Curriculum
• Year 6 – Explore the use of brackets and order of operations to write number
sentences (ACMNA134).
• Year 7 – Extend and apply the laws and properties of arithmetic to algebraic terms
and expressions (ACMNA177).
For more information visit the Western Australian Curriculum.

Learning experiences and activities
• Provide students with opportunities to represent multiplication number sentences as
arrays. Students can then manipulate the arrays to create different partitions and
investigate equivalent number sentences.
• Provide students with a ‘how did you do it’ question? eg 4 + 2 x 5 = ? Many students
will say 30 and some may say 14. Analyse why 14 is correct. Ask students to create
life contexts where this operation could be used, eg I get paid $5 per hour for doing
jobs around the house. This week I did two hours work, but mum gave me four extra
dollars because I did a really good job.
• Today’s number – Teacher identifies a ‘number of the day’. Students write as many
true number sentences they can think of that equal the required number. Encourage
students to use their knowledge about operations, rather than calculating.
Numeracy online resources
• Year 6–7 Number: Understand operations
Learning sequence 6
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Question 1

Skill: Students understand the hierarchy of the four operations.
Answer key: B
Comment
The most common mistake was D. This response was based on the misconception that the
rule ‘from left to right’ applied. When there are no brackets, multiplication and division (in
order from left to right) are completed before addition and subtraction (in order from left to
right). Brackets, if any, are always completed first.
Additional questions
1. Use brackets in the expression to make 10 the correct answer.
2. Use brackets in the expression to make its value equal to 16.
3. Use brackets in the expression to make its value equal to 23.
Have students make up situations that match each of the different ways of ordering the
operations using brackets.
Question 2
Helen wrote this expression:
20 – 5 + 1 × 2
The value of her expression is the same as the value of:
a) (20 – 5 + 1) × 2
b) 20 – (5 + 1 × 2)
c) (20 – 5) + 1 × 2
d) 20 – (5 + 1) × 2

Skill: Students evaluate expressions using the four operations.
Answer key: C
Additional questions
1. Write a problem situation that matches Helen’s expression.
2. Evaluate: 22 – 4 ÷ 2 + 2 × 3 and write a situation to match.
3. Rewrite the previous expression using brackets to order the operations in different
ways. Write situations to match each expression. Share explanations as a class.
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Question 3
CDs are sold for $12 each.
When customers buy more than three CDs they are given a $10 discount.
John bought five CDs.
The value of which expression shows the total amount of money he should pay?
a. 10 - (5 x 12)
b. 5 x 12 - 10
c. 5 x (12 - 10)
d. (5 x 12) + 10
Skill: Students select the expression that matches a story.
Answer key: B
Additional questions
1. George selected D. He is incorrect for this situation. How could he change the story
to match his selection?
2. Write a situation to match C.

Question 4

Skill: Students use the order of the four operations to identify the expression matching a
story.
Answer key: C
Additional questions
1. Write a number sentence to represent the above situation.
2. Explain the role of each of the numbers in the number sentence.
3. What does the value of the expression $3.80 – $13.80 ÷ 4 represent? How do you
know?
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Curriculum reference
Department of Education and Training Western Australia, 2004, First Steps in Mathematics:
Number (book two):
• Chapter 3: Understand operations
o Key understanding 7: Properties of operations and relationships between them
can help us to decide whether number sentences are true. p.66
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Student worksheet
Focus
Applying the order of the operations
Question 1

Question 3

CDs are sold for $12 each.
When customers buy more than three CDs they are given a
$10 discount.
John bought five CDs.
The value of which expression shows the total amount of
money he should pay?
a) 10 - (5 x 12)
b) 5 x 12 - 10
c) 5 x (12 - 10)
d) (5 x 12) + 10
Question 2

Question 4

Helen wrote this expression:
20 – 5 + 1 × 2
The value of her expression is the same as the value of:
a) (20 – 5 + 1) × 2
b) 20 – (5 + 1 × 2)
c) (20 – 5) + 1 × 2
d) 20 – (5 + 1) × 2
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Numeracy planning resource – NAPLAN
Numeracy Year 7
Number and place value

Applying mental or written strategies to calculate efficiently
Background information/teaching focus
Mental arithmetic should be students’ first resort when they need to calculate. Mental
methods are usually different from written methods and students rarely get better at mental
computation from practising written computation. Formal written methods require application
of set procedures to ensure accuracy. Mental methods require a higher level of number
sense based on a strong grasp of place value and the relationship between operations.
Students need to be explicitly taught and have opportunities to practise and apply the wide
range of techniques that will enable them to be fluent and accurate at mental computation
within school and in later life. They need to use these techniques flexibly and choose the
most appropriate one within a given context. Often we have personal preferences for a
particular technique and some numbers suit certain techniques better than others. Learning
which techniques are most suited to particular calculations is part of building flexibility.
Students should be encouraged to:
• identify appropriate strategies to solve calculations
• apply these strategies to solve calculations
• explain how they applied the strategy to solve the calculation
• justify the reasoning for applying that strategy.
For further related information see, First Steps in Mathematics: Number (book two):
• Chapter 4: Calculate
o Key understanding 5: There are strategies we can practise to help us do
calculations in our head p. 132.
Rigby Harcourt Education, Australia.
© Department of Education and Training Western Australia 2004
The properties of the operations, relationships between operations, number partitions and
place value form the basis of the range of mental strategies. Refer to the range of mental
methods described in the background notes on page 194 of First Steps in Mathematics:
Number (book two) for an explanation of a comprehensive range of computational strategies.
The most common mental strategies are:
• using relationships (inverses and commutativity)
• compensating (partition and rearrange)
• compatible numbers and bridge (often referred to as friendly numbers to 10, 100)
• front load (start with the biggest number)
• using a number line.
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The development of any formal standard algorithm should follow the development of mental
and informal written approaches and be introduced as an extension of students’ existing
strategies to enable them to deal with larger numbers more easily.
For further related information see First Steps in Mathematics: Number (book two):
• Chapter 4: Calculate
o Key understanding 6: There are special calculating methods that we can use for
calculations we find hard to do in our head p. 144.
Rigby Harcourt Education, Australia
© Department of Education and Training Western Australia 2004
Western Australian Curriculum
• Year 6 – Select and apply efficient mental and written strategies and appropriate
digital technologies to solve problems involving all four operations with whole
numbers (ACMNA123).
For more information visit the Western Australian Curriculum.

Learning experiences and activities
Providing many experiences for students to explain and observe each others calculation
methods is critical. Activities such as ‘How did you do it?’ where a number sentence is
displayed, time is provided for students to mentally calculate the displayed problem and then
explain how they did it. Recording the explanation as it is explained is helpful so that
students can learn various methods. Follow up discussion as to what method was most
efficient is also beneficial.
For further ideas for activities see First Steps in Mathematics: Number (book two):
• Wipe out p. 137
• Historical calculations p. 151
• Decade p. 137
• Multiplication grids p. 151
• How did you do it? p. 138
• Target practice p. 139
• Doubling p. 140
• Compatible numbers p. 139
Numeracy online resources
• Year 6–7 Number: Calculate
Learning sequence 1
Learning sequence 2

N7N05 | Applying mental or written strategies to calculate efficiently
© Department of Education WA 2010
Revised October 2016

2

Question 1

Skill: Students apply known number facts to calculate efficiently with larger numbers.
Answer key: 11
Additional questions
1. Show how 7 + 4 = 11 helps you to calculate 70 + 40.
2. Show how 7 + 4 = 11 helps you to calculate 700 + 400.
3. Could 7 + 4 = 11 help you to calculate 70 + 400? Why or why not?

Question 2

Skill: Students use known number facts in familiar money contexts.
Answer key: $210
Additional questions
1. Show how 17 + 4 = 21 helps you to do this calculation.
2. Show how 17 + 4 = 21 would help you to calculate 1700 + 400.
3. How might knowing 7 + 3 = 10 help you calculate 170 + 40 in a different way?
4. Write whether or not, 17 + 4 = 21 helps you to calculate 1700 + 40. Why?

Question 3

Skill: Students use known number facts to multiply efficiently.
Answer key: 720
Additional questions
1. Show how 8 x 9 = 72 helps you to complete the above calculation.
2. Show how 8 x 9 = 72 helps you to calculate the value of 80 x 9.
3. Write whether or not, 8 x 9 = 72 helps you to calculate 8 x 900. Explain.
4. If you don’t know that 8 x 9 = 72, what is an easy way you could work it out?
(You could say 10 x 8 = 80, so 9 x 8 = 80 – 8, or 2 x 9 = 18, double 18 = 4 x 9 = 36,
double 36 = 8 x 9 = 72)
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Question 4

Skill: Students use knowledge of number facts to calculate efficiently in familiar contexts.
Answer key: $2354
Additional questions
1. Explain how you knew that 35 x 10 = 350. Why does 20 x 100 = 2000?
2. Assume that the bank ran out of $100 notes and only had $10 notes and $1 coins.
What are five different ways the teller could give a customer $1354.
Curriculum references
Department of Education and Training Western Australia, 2004, First Steps in
Mathematics: Number (book two):
• Chapter 4: Calculate
o Key understanding 3: We can think of a number as a multiplication or division
in different ways. We can rearrange the factors of multiplication without
changing the quantity. p.114
o Key understanding 5: There are strategies we can practise to help us do
calculations in our heads. p.132
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Student worksheet
Focus
Applying mental or written strategies to calculate efficiently
Question 1

Question 3

Question 2

Question 4
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Numeracy planning resource – NAPLAN
Numeracy Year 7
Number and place value

Calculating addition and subtraction problems
Background information/teaching focus
Mental arithmetic should be students’ first resort when they need to calculate. Mental
methods are usually different from written methods and students rarely get better at mental
computation from practising written computation. Formal written methods require application
of set procedures to ensure accuracy. Mental methods require a higher level of number
sense based on a strong grasp of place value and the relationship between operations.
Students should be encouraged to:
• Identify appropriate strategies to solve calculations,
• Apply these strategies to solve calculations,
• Explain how they applied the strategy to solve the calculation and;
• Justify the reasoning for selecting that strategy.
For further related information see First Steps in Mathematics: Number (book two):
• Chapter 4: Calculate
o Key understanding 5: There are strategies we can practise to help us do
calculations in our head p.132
Rigby Harcourt Education, Australia.
© Department of Education and Training Western Australia 2004
The properties of the operations, relationships between operations, number partitions and
place value form the basis of the range of calculation strategies. A range of mental methods
should be introduced to students (to ensure they have a repertoire of strategies to select
from when calculating. The most common mental strategies are:
• Using relationships (inverses and commutativity)
• Compensating (partition and rearrange)
• Compatible numbers and bridge (often referred to as friendly numbers to 10, 100)
• Front load (start with the biggest number)
• Using a number line
For further related information see, First Steps in Mathematics: Number (book two):
• Chapter 4: Calculate
o Background notes p.194
Western Australian Curriculum
• Year 4 – Develop efficient mental and written strategies and use appropriate digital
technologies for multiplication and for division where there is no remainder
(ACMNA076).
• Year 5 – Use efficient mental and written strategies and apply appropriate digital
technologies to solve problems (ACMNA291).
• Year 6 – Select and apply efficient mental and written strategies and appropriate
digital technologies to solve problems involving all four operations with whole
numbers (ACMNA123).
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•
•

Year 7 – Apply the associative, commutative and distributive laws to aid mental and
written computation (ACMNA151).
Year 8 – Carry out the four operations with rational numbers and integers, using
efficient mental and written strategies and appropriate digital
technologies (ACMNA183).

For more information visit the Western Australian Curriculum.

Learning experiences and activities
• Students need a lot of activities to develop the idea that they can partition collections
and objects into part-part- whole without changing the total. Students should learn to
think flexibly of numbers as the sum and difference of other numbers.
• Decomposing and composing large numbers into convenient forms will help students
to realise that complex calculations can be broken down into a series of basic facts.
Non-standard as well as standard partitioning should be explicitly taught.
• Provide time each day for students to explore a number problem where they use
various mental calculations strategies and share with the class. Build up a class chart
of a wide range of mental calculation strategies.
For further ideas for activities see First Steps in Mathematics: Number (book two):
• Grid partitions p.112
• Multiples of ten p. 128
• Large numbers p. 113
• Front end loading (1 and 2) p. 140
• Leap along a number line p. 128
• Factorising p. 140
• Multiply the parts p. 141
Numeracy online resources
• Year 6–7 Number: Calculate
Learning sequence 5

Question 1

Skill: Students interpret and follow instructions to complete a calculation.
Answer key: C
Additional questions
1. If you started the calculation of 9 + 8 by doubling 10, what would you need to take
away?
2. A pen and a pencil cost $5. The pencil is a dollar cheaper than the pen.
How much would a pen and two pencils cost?
3. How could you use doubling to add 38 + 19? Double 8 add 1, then add 30 + 10. What
would be another way to calculate this? (Take one from 38 and add it to 19 to make
37 + 20.)
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Question 2

Skill: Students use the links between the four operations in a familiar context.
Answer key: C
Additional questions
1. How could you start from 35 and use what you know about addition and subtraction to
get to the number?
2. Think of a number. Add 10 to your number and then halve the result.
Now, use your result to check what your starting number was.
3. Think of an even number. Add 100 to your number. Halve the result and then subtract
50. Did you get your initial number? Explain why.

Question 3

Skill: Students use problem solving involving addition and subtraction.
Answer key: 1 850
Additional activities/questions
1. How did you know what to do? How does doubling 347 help?
2. Think of a number larger than 50, then add 20. From the result, subtract 40. What is
your result? What will always be true about your result? (It will always be 20 less than
the number first thought of.)
3. The value of 200 + 13 – 26 is the same as the value of:
a) 200 – 13
b) 200 – 13 – 13
c) 200 + 26 – 13
d) 200 – 13 – 13 – 13
How did you work it out?
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Question 4

Skill: Students use the links between the four operations in a familiar context.
Answer key: 2.5 km
Additional questions
1. What subtraction did you need to start with? What was the next step? Once you
found the distance from Bus Stop A and Bus Stop B, what was the next step to the
problem? Could you represent this situation in one number sentence?
(3.2 – 1.8) ÷ 2 + 1.8 =
2. What steps do you need to take to work out the following:
a) Jane is halfway between the School and Bus stop A.
How far is she from Bus stop B?
b) Carol is halfway between the School and Bus stop B.
What is the distance between Jane and Carol?
Curriculum references
Department of Education and Training Western Australia 2004, First Steps in Mathematics:
Number (book two):
• Chapter 4: Calculate
o
Key understanding 2: We can think of a number as a sum or difference in
different ways. We can rearrange the parts of an addition without changing the
quantity. p.106
o
Key understanding 4: Place value and basic number facts together allow us to
calculate with any whole or decimal numbers. p.122
o
Key understanding 5: There are strategies we can practise to help us do
calculations in our head. p.132
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Student worksheet
Focus
Calculating addition and subtraction problems
Question 1

Question 3

Question 2

Question 4
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Numeracy planning resource – NAPLAN
Numeracy Year 7
Patterns and algebra

Using brackets
Background information/teaching focus
Although brackets can be used for various aspects of mathematics, most common brackets
are as follows:
•
•
•
•

Parentheses
Square brackets
Curly brackets
Angle brackets

( )
[ ]
{ }
<>

Generally brackets denote some form of grouping, where they take precedence over
surrounding operations. For example (2 + 4) x (5 – 2) = 6 x 3 = 18. The brackets group the
(2 + 4) and the (5 – 2) and are completed first. Without the brackets the equation would be
2 + 4 x 5 – 2 = 20; using the order of operations of multiplication/division before
addition/subtraction. (BIMDAS)
Square brackets are used for more complicated equations when a second set of brackets are
needed, this helps to provide visual distinction, eg [(2 + 4) x (5 – 2) + 6] x 4.
The brackets group the 2 + 4 and the 5 – 2 together. The square brackets indicate that the
operation is completed first before multiplying by 4. Therefore the answer is
(6 x 3 + 6) = 24; 24 x 4 = 96.
Curly brackets are generally used to signify a set, eg {2, 4, 6, 8}.
Angle brackets usually denote a sequence. Angle brackets can be confusing because they
are used in websites and look like ‘less than’ and ‘greater than’ signs.
Students need to have experiences with real life situations and interpret the use of brackets
in the context these situations to understand why brackets are used and are necessary.
Western Australian Curriculum
• Year 6 – Select and apply efficient mental and written strategies and appropriate
digital technologies to solve problems involving all four operations with whole
numbers (ACMNA123).
• Year 6 – Explore the use of brackets and order of operations to write number
sentences (ACMNA134).
• Year 7 - Apply the associative, commutative and distributive laws to aid mental and
written computation (ACMNA151).
For more information visit the Western Australian Curriculum.
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Learning experiences and activities
• Use calculators to explore how there can appear to get two different answers to the
same calculation. Ask students to put the following equation into their calculator: 8 + 3
x 9 = ? Ask students to explain why the calculators give different answers. Tell
students the correct answer of 35 not 99, ask them to use brackets to help explain
how to get the answer 35.
• Reminding students that the rule that brackets are always used first write an equation
on the board, eg 1 + 3 x 4 + 5 = 18. Ask students to create as many equations as
they can, using brackets. (1 + 3) x 4 + 5 = 21. 1+ (3 x 4) + 5 = 18. 1 + 3 x (4 + 5) = 28.
• Ask them to talk about and record realistic situations to explain their equations.
• Card games. Using a pack of cards (minus the coloured cards of king, queen, jack
joker) Turn one card over, deal out the rest of the cards out to players. Ask students
to create number sentences using their cards so that the answer is as close to the
overturned card as they can get. Explain that they are to use brackets to help them
get close to the desired number.
• Arrays can help students to understand the distributive property of numbers. Breaking
arrays into parts without changing the total will help students understand brackets.
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3 x 12 = (3 x 10) + (3 x 2)
Numeracy online resources
• Year 6–7 Number: Understand operations
Learning sequence 6
Question 1

Skill: Students interpret the use of brackets in a simple number sentence.
Answer key: 8
Additional questions
1. Evaluate (9 – 2) × (7 + 5).
2. Calculate 4 × (12 – 4) ÷ 2.
3. Complete the number sentence to make it true (26 –?) × 3 = 60. What would you put
in your calculator to work it out?
4. Evaluate (24 – ?) ÷ 2 = 6.5. Rewrite so that the unknown is after the = symbol.
5. Find the missing number in 6 × ? = (11 + 19) ÷ 2.
6. Make up situations to match the different expressions.
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Question 2

Skill: Students use the links between the four operations.
Answer key: B
Comment: The most common mistake is D, based on working from left to right.
Additional questions
Have students explain what each question in the following examples means. Ask them to
suggest situations which could match the expressions. Have students create equalities by
rewriting each in a different but equivalent way.
1. Calculate 37 + 10 ÷ 5
2. Evaluate 4 × 3 + 24 ÷ 3

12 + 8
4
12
4. Calculate
4 −1
3. Evaluate

5. If 8 + 2 × ? = 90 ÷ 3, what is the missing number?
6. Find the value of the expression 6 + 9 ÷ 3 – 2
7. Insert a pair of brackets to make this sentence true 16 – 6 × 2 + 3 = 23
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Question 3

The value of 3 (12 + 8) is the same as:
a)

3 + 12 + 8

b)

3 × 12 × 8

c)

3 × 12 + 8

d)

3 × 12 + 3 × 8

Skill: Students evaluate expressions using the distributive law.
Answer key: D
Additional questions
1. The value of 5 (2 + 18) is equal to the value of:
a) 5 + 2 + 18
b) 5 × 2 × 18
c) 2 × 5 + 18 × 5
d) 2 × 18 + 18 × 2
2. Explain how you know which is correct?
Use grid paper to show your reasoning. For example:
2x5

18 x 5
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Question 4

Insert two set of brackets to make this sentence true:
12 + 9 ÷ 3 + 5 – 2 = 10

Skill: Students use the links between multiplication and division to find a missing number.
Answer key: (12 + 9) ÷ 3 + (5 – 2) = 10
Additional questions
Insert brackets to make the value of each expression equal to 10.
a) 3 + 9 + 4 ÷ 2 + 2
b) 4 × 2 + 2 - 6
c) 4 ÷ 4 – 2 + 8
d) 3 + 9 × 3 – 2 – 2
Explain your reasoning for each.
Curriculum reference
Department of Education and Training Western Australia 2004, First Steps in Mathematics:
Number (book two):
• Chapter 3: Understand operations
o Key understanding 7: Properties of operations and relationships between them
can help us to decide whether number sentences are true. p.66

N7N07 | Using brackets
© Department of Education WA 2010
Revised October 2016

5

Student worksheet
Focus
Using brackets
Question 1

Question 3

The value of 3 (12 + 8) is the same as:
a. 3 + 12 + 8
b. 3 × 12 × 8
c. 3 × 12 + 8
d. 3 × 12 + 3 × 8
Question 2

Question 4

Insert two set of brackets to make this sentence
true:
12 + 9 ÷ 3 + 5 – 2 = 10

N7N07 | Using brackets
© Department of Education WA 2010
Revised October 2016

6

Numeracy planning resource – NAPLAN
Numeracy Year 7
Fractions and decimals

Calculating decimals and percentages
Background information/teaching focus
Fractions, decimals and percentages are different ways of representing the same number.
Being able to fluently move between these representations and choosing the appropriate one
for the problem being solved is essential for students.
It is essential that students understand the structure and relationships involved when place
value is extended to represent decimal numbers. Partitioning into smaller and smaller units
multiplicatively (each partitioning is one-tenth of the previous one is much more difficult than
grouping into larger and larger units and is central to understanding decimal notation).
For further related information see First Steps in Mathematics: Number (book one):
• Chapter 3: Understand whole and decimal numbers
o Key understanding 7: We can extend the patterns in the way we write whole
numbers to write decimals p.68
Rigby Harcourt Education, Australia
© Department of Education and Training Western Australia 2004
Percentages are generally used to describe a ratio between two quantities where the
‘fraction’ has been written with a common denominator of 100. Percentages provide an easy
way to compare quantities. For example, if I got 12 out of 20 correct in a spelling test in
Week 1 and 15 out of 25 correct in a spelling test in Week 2, have I improved? Converting
the scores to a percentage (60%) will show that I performed equally as well each week.
For further related information see First Steps in Mathematics: Number (book one):
• Chapter 4: Understand fractional numbers
o Key understanding 7: A fraction symbol may show a ratio relationship between
two quantities. Percentages are a special kind of ratio we use to make
comparisons easier p.152
Rigby Harcourt Education, Australia
© Department of Education and Training Western Australia 2004
Percentages can be applied to a number of situations in every day life and students should
be exposed to these contexts. Examples could include:
• I have 12 apples and I gave away 50%, how many did I give away?
(50 ÷ 100) x 12 = 6
• I had 10 shots at a soccer goal and I scored on three, what percentage did I score?
(3 ÷ 10) x 100 = 30%
• A television costs $400 and a shop advertised 25% off the price. How much does the
television cost? (25 ÷ 100) x $400 = $100
• The price of electricity has increased by $ 5.00 per unit. Original price was $20.00. By
what percentage has the price of electricity increased?
Increase ÷ original price x 100 % $5 ÷ $20 = $0.25
0.25 x 100 = 25%
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Western Australian Curriculum
• Year 6 - Make connections between equivalent fractions, decimals and percentages
(ACMNA131).
• Year 7 - Connect fractions, decimals and percentages and carry out simple
conversions (ACMNA157).
For more information visit the Western Australian Curriculum.

Learning experiences and activities
• Have students carry out activities to explore how decimals are formed from equivalent
fractions.
• Ask students to use square decimetres cut from millimetre grid paper as wholes, in
order to show unit fractions can be concretely converted to decimal fractions.
• Today’s number is one-half. Discuss different ways one-half can be represented and
talk about situations in which one-half applies in real life. For example, the first half of
a soccer game.
For further ideas for activities see First Steps in Mathematics: Number (book one):
• Decimal fractions p. 73
• Hundred square p. 159
• Proportional relationships p. 157
• Finding percentages p. 159
• Sensible fractions p. 157
Numeracy online resources
• Year 6–7 Number: Calculate
Learning sequence 9
•

Year 6–7 Understand fractions
Learning sequence 2
Learning sequence 3
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Question 1

Skill: Students calculate key percentages.
Answer key: C
Additional questions
1. How did you work it out? How many cars altogether? What percentage of the total is
one car? How can knowing that help you work out the percentage for each of the
different coloured cars?
2. What percentage of the cars are
a)
red?
b)
white?
c)
blue?
3. Work out the fraction of cars that were each of the colours? What equivalent
denominators could you have? Which denominator matches the percentages?
Question 2

Skill: Students calculate percentages in a familiar context.
Answer key: 32%
Additional questions
1. How did you work out the percentage of red cars? How did knowing the total of 50
help? What percentage of the total is each of the cars?
2. What percentage of the cars are:
a)
white?
b)
blue?
c)
yellow?
3. Write the proportion of each car colour as a decimal number.
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Question 3

Skill: Students calculate percentages of a given number.
Answer key: D
Additional questions
1. How did you work it out? How does knowing that 5 x 20 = 100 help?
2. If Jason had 5 stamps left, what percentage did he give to Sarah? How do you know?
3. If Jason gave 15 stamps to Sarah, what percentage would he have left?
4. If Jason had 80 stamps and gave 60 to Sarah, what percentage would he have left?
How did you work it out?
Question 4

Skill: Students use links between a mixed number and decimals.
Answer key: C
Additional questions
1. Write each of the options as a common fraction or as a mixed number. How do you
know what to write?
2. Can you write each as a percentage? How do you know how to do that? Why do the
digits stay, in the same order when you rewrite a decimal fraction as a percentage?
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Curriculum references
Department of Education and Training Western Australia 2004 First Steps in Mathematics:
Number (book one):
• Chapter 4: Understand fractional numbers
o
Key understanding 6: A fractional number can be written as a division or as a
decimal. p.140
o Key understanding 7: A fraction symbol may show a ratio relationship between
two quantities. Percentages are a special kind of ratio we use to make
comparisons easier. p.148
Department of Education and Training Western Australia 2004 First Steps in Mathematics:
Number (book two):
• Chapter 4: Calculate
o
Key understanding 4: Place value and basic number facts together allow us to
calculate with any whole or decimal number. p.122
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Student worksheet
Focus
Calculating decimals and percentages
Question 1

Question 3

Question 2

Question 4
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Numeracy planning resource
Numeracy Year 7
Fractions and decimals I Real numbers

Adding and subtracting fractions with readily identifiable common
denominators
Background information/teaching focus
Understanding what a fraction is, counting forwards and backwards in fractional amounts,
and visualising and manipulating materials and pictures into fractional parts provides a solid
foundation for learning to add and subtract fractions. Initially students add and subtract
fractions using concrete materials, drawings and diagrams using the language of fractions,
eg 3 fifths and 3 more fifths = 6 fifths.
Once they grasp these concepts they can move onto the formal written representations
3
3 6
1
eg 5 + 5 = 5 or 1 5
Learning a procedure such as ‘add the numerators and leave the denominators‘ is initially
unhelpful as it focuses on two separate parts of the fraction and encourages students to think
2
of fractions such as 5 as two numbers rather than one.
For further related information see First Steps in Mathematics: Number (book one):
• Chapter 4: Understand fractional numbers
o Key understanding 7: We can calculate with fractions. Sometimes renaming
fractions can be helpful p. 152.
Rigby Harcourt Education, Australia
© Department of Education and Training Western Australia 2004
Western Australian Curriculum
• Year 6 – Solve problems involving addition and subtraction of fractions with the same
or related denominators (ACMNA126).
• Year 7 – Solve problems involving addition and subtraction of fractions, including
those with unrelated denominators (ACMNA153).
For more information visit the Western Australian Curriculum.

Learning experiences and activities
• Students need extensive practise and experiences in splitting a diverse range of
discrete and continuous wholes into equal-sized parts. Collections can be shared into
equal parts by dealing out or distributing, while objects can be shared by folding,
drawing, pouring or weighing.
For further activities see First Steps in Mathematics: Number (book two):
Sharing pizza p. 158
Pattern blocks p. 161
•
•
Making a whole p. 159
Multiple slices p. 161
•
•
Pattern blocks p. 159
Equivalent forms p. 161
•
•
Double the quantity p. 159
Calculator addition p. 161
•
•
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Numeracy online resource
• Year 6–7 Number: Calculate
Learning sequence 3

Question 1
Max had a box of 200 collectors cards.
He gave 50 cards to Zoe, 40 to Claire and 60 to Wes.
What fraction of the cards was left?

Skill: Students calculate a part of a whole.
Answer key: B
Additional questions
1. How did you work it out? Draw a diagram of the pencils to show your thinking.
2. What fraction of the packet of pencils did Max give to each of Zoe, Claire and Wes?
3. What is the total of these three fractions?
4. Have students try to write some general instructions to tell someone how they would
go about working out a fraction, given information about how many in the different
groups?
Question 2
Kate owns a bakery. She baked muffins. She sold half. She gave 180 away to her friends. She
had 146 left. How many muffins did she start with?
506
472
68
652

Skill: Students use the idea of a half in a familiar context.
Answer key: D
Additional questions
1. How could you work out how many muffins Kate made?
2. If Kate had sold exactly

of her muffins, how many muffins would she have had

left? How do you know?
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Question 3
Some friends ate some pizza. Ben ate

of the pizza.

Jace at half as much pizza as Ben.
How much Pizza did Jace eat?

Skill: Students use halving and repeated halving in a familiar context.
Answer key: D
Additional questions
1. What fraction of the pizza was left after Ben and Jace had eaten their pizza?
2. If Ben ate 1 of the pizza and Jace ate 1 of the pizza, what fraction was left? How

3

4

did you work it out? Draw diagrams to show your working out.
Question 4
A garden centre sells a potting mix made up of soil, compost and sand.
Soil makes up

of the mix and compost makes up

of the mix.

What fraction of the mix is sand?

Skill: Students apply knowledge of fractions in a familiar context.
Answer key: A
Additional questions
1. How did you work out this problem? Try using diagrams to show how to make sense
of the fractions. By lining up quarters and thirds, for example, it becomes clear that
one twelfth is the difference. There are three-twelfths in each quarter and four-twelfths
in each third.

2. If soil makes up 2 of the mix and compost makes up 1 of the mix, what fraction is

3

8

sand? What would you need to split the eighths into so that the difference can be
worked out? If each eighth is split into three, the total is split into 24 equal parts. Now
each third is 8 twenty-fourths, and each eighth is 3 twenty-fourths. A comparison can
show that 5 twenty-fourths is the difference.

N7N10 | Adding and subtracting fractions with readily identifiable common denominators
© Department of Education WA 2015
Revised October 2016

3

Curriculum reference
Department of Education and Training Western Australia 2004, First Steps in Mathematics:
Number (book two):
• Chapter 4: Calculate
o
Key understanding 7: We can calculate with fractions. Sometimes renaming
fractions is helpful for this. p.156
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Student worksheet
Focus
Adding and subtracting fractions with readily-identifiable common denominators
Question 1

Question 2

Max had a box of 200 collectors cards.

Kate owns a bakery. She baked muffins. She sold half.

He gave 50 cards to Zoe, 40 to Claire and 60 to Wes.

She gave 180 away to her friends. She had 146 left.

What fraction of the cards was left?

How many muffins did she start with?
506
472
68
652

Question 3
Some friends ate some pizza. Ben ate

Question 4
of the pizza.

A garden centre sells a potting mix made up of soil, compost and sand.
Soil makes up

of the mix and compost makes up

of the mix.

Jace ate half as much pizza as Ben.
How much Pizza did Jace eat?
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Numeracy planning resource
Numeracy Year 7
Money and financial maths I Fractions and decimals I Real numbers

Multiplying and dividing decimals by a whole number
Background information/teaching focus
Strong foundation in number sense and understanding the four operations underpins
students’ success when multiplying or dividing decimals by a whole number.
Many students have a strong conviction that multiplication makes bigger and division makes
smaller, however this belief can lead to misconceptions once they start to work with decimal
or fractions. Multiplication and division with whole numbers requires students to think of three
quantities, the total amount, number of equal groups and the quantity in each group and with
whole numbers these processes produce multiples and factors.
When we are dealing with decimal numbers students find it harder to conceptualise the
quantities because they have to think of one-third lot of four instead of three lots of four. Even
though multiplication is involved the problem is essentially one of division and students have
to think of it as dividing four into three equal portions. Therefore multiplying a number less
than one produces a ‘smaller’ answer.
Western Australian Curriculum
• Year 6 – Multiply decimals by whole numbers and perform divisions by non-zero
whole numbers where the results are terminating decimals, with and without digital
technologies (ACMNA129).
• Year 6 – Investigate and calculate percentage discounts of 10%, 25% and 50% on
sale items, with and without digital technologies (ACMNA132).
• Year 7 - Multiply and divide fractions and decimals using efficient written strategies
and digital technologies (ACMNA154).
For more information visit the Western Australian Curriculum.

Learning experiences and activities
• Multiplication game for two players:
o Player 1 enters any number into a calculator, eg 64.
o Player 2 has to multiply this by another number to get to the target number of
100.
o Player 1 then multiplies this number to get to the target number 100.
o The game continues until one player reaches 100. (Players will need to multiply
by a decimal to decrease the size of the number.)
For further ideas for activities see First Steps in Mathematics: Number (book two):
• Small units p. 58
• Which operation? p. 58
• Multiplication and division p. 58
• Fractions p. 59
Numeracy online resources
• Year 6–7 Number: Calculate
Learning sequence 2
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Question 1
Robert has a piece of string which is 15.3m long.
He cuts off 5 pieces. Each piece is 2.5m long.
How much string does he have left?
2.5m
2.8m
3.2m
3.8m

Skill: Students use multiplication of decimal fractions in a familiar context.
Answer key: B
Additional questions
1. What is the greatest number of 2.5 m pieces of string Robert could have cut from the
15.3 m piece of string? How do you know?
2. Robert cut the 15.3 m piece of string into 15 pieces of equal length. How long would
each piece of string be?
3. Ray wants to cut the15.3 m piece of string into 20 pieces of equal length. If the
pieces are to be multiples of 0.1 m in length, and he wants each piece to be as long
as possible, what would be the size of each piece? How much string would be left
over? Show how you worked it out.
Question 2

3.48 × 5 = _____________
Skill: Students multiply a decimal by a one-digit whole number.
Answer key: 17.4
Additional questions
1. How would knowing 3 × 5 = 15 and 4 × 5 = 20 help you to estimate your answer?
2. If you know that 3 × 5 = 15 and 1 of 5 = 2.5, how would this help you to estimate

2
your answer?
3. What would you need to subtract from 1 of 5 = 2.5 to find 0.48 x 5?

2
4. How do you know?
5. Use other number facts to justify whether each of the answers to these calculations
is reasonable. Do not do the calculations. Write the argument you used in each case
to justify that the answer was reasonable.
a) 5 × 6.48 = 32.4
b) 7 × 3.6 = 25
c) 12 ÷ 2.1 = 6
d) 3 x 0.58 = 15.24
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Question 3
Linda knows that 0.2 has the same value as 20%.

The local electrical store offers a discount of 20% on all items in the store.

What discount would Linda get on a TV priced at $840?

$ ________

Skill: Students recognise and continue a pattern with a constant addition of a decimal.
Answer key: 168
Additional questions:
1. How might knowing that 0.2 has the same value as 20% help you to calculate the
percentage discount?
2. What other ways could you work out the discount? How does knowing what is 10% of
$840, help work out 20% discount?
3. How much would 20% be of each $100? How could that help you work out the
discount for $800? How much discount is 20% of each $10? How would that help you
work out the discount for $40?
4. Why would entering 0.8 × $840 = into a calculator give you the discounted price that
Linda paid for the TV? Explain why this method works.
Question 4
What is the answer to 8.8 ÷ 0.4?
0.022

0.22

2.2

22

Skill: Students divide decimal fractions using mental and other strategies.
Answer key: D
Additional questions
1. What is the value of 8.8 ÷ 4?
2. What is 8.8 ÷ 40 equal to?
3. Justify your answer to Question 4 (above) using a number line.
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Curriculum references
Department of Education and Training Western Australia 2004, First Steps in Mathematics:
Number (book two):
Chapter 4: Calculate
•
o Key Understanding 3: We can think of a number as a multiplication or division in
different ways. We can rearrange the factors of multiplication without changing
the quantity. p.114
o Key Understanding 4: Place value and basic number facts together allow us to
calculate with any whole or decimal numbers. p.122
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Numeracy planning resource

Student worksheet
Question 1

Question 2

Robert has a piece of string which is 15.3m long.
He cuts off 5 pieces. Each piece is 2.5m long.

3.48 × 5 = _____________

How much string does he have left?
2.5m
2.8m
3.2m
3.8m
Question 3

Question 4
What is the answer to 8.8 ÷ 0.4?

Linda knows that 0.2 has the same value as 20%.
0.022

0.22

2.2

22

The local electrical store offers a discount of 20% on all items in the store.

What discount would Linda get on a TV priced at $840?

$ ________
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Numeracy planning resource – NAPLAN
Numeracy Year 7
Real numbers

Interpreting simple ratios and links to fractions
Background information/teaching focus
Ratios describe proportional relationships between quantities and are sometimes written in
fraction notation. For example, when we describe concentrations in mixtures or when we use
scales or give test results. Although fraction notation is used, it is not being used to describe
a single number or quantity. Rather, it is being used to describe a ratio between two
quantities. For example, when a student gets 7 out of 10 correct in a spelling test it is written
7

as 10 , but it is said as ‘seven out of ten’ rather than ‘seven tenths’. Students need to
understand that to say one of these fractions is bigger than another doesn’t mean it is bigger
in quantity. Rather, it is a greater concentration, rate or scale. When fractions are equivalent,
it means that they are showing the same ‘concentration’.
Students can apply fractions as ratios when they relate two quantities in some way, eg:
• correct number of correct spelling words to incorrect or number of correct words to
total number of words in the test.
• determine the slope of a line on a graph
• drawing a picture that is similar to another but is twice the size.
For further related information see, First Steps in Mathematics: Number (book one):
• Chapter 4: Understand whole and decimal numbers
o Key understanding 7: A fraction symbol may show a ratio between two
quantities. Percentages are a special kind of ratio we use to make
comparisons easier. pp. 152–153.
Rigby Harcourt Education, Australia.
© Department of Education and Training Western Australia 2004
Western Australian Curriculum
• Year 7 – Recognise and solve problems involving simple ratios (ACMNA173).
For more information visit the Western Australian Curriculum.

Learning experiences and activities
• Use the context of the size of students’ televisions. Discuss the aspect ratio of 4:3.
Explain that this means that the picture is 4 units wide and 3 units high. Ask: why the
aspect ratio of 4:3 can also be 1.33? Have students use the information in a store
catalogue to investigate TV sizes and ratios. Get students to draw, write and compare
their TV sets. Ask them to explain what they think is the most effective way to use
ratios to calculate the size of different sets.
• Have students compare recipes and double the ingredients or make the recipes to
accommodate different portion sizes.
For further ideas for activities see First Steps in Mathematics: Number (book one):
• Ratios p. 158
• Combining proportions p. 158
• Making cordial p. 158
• Ratio relationships p. 159
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Numeracy online resource
• Year 6–7 Understand fractions
Learning sequence 4
Question 1

Skill: Students recognise equivalent fractions.
Answer key: C
Additional questions
3

1. What other fractions are equivalent to 5 ? What ways can you use to work out the
equivalent fractions? Draw diagrams or pictures to explain your thinking.
2. In a class, the ratio of boys to girls is 3 to 5. This means there are 3 boys for every 5
girls. What fraction of the class are boys?
3. At a vet, the ratio of cats to dogs is 9 to 11. There are no other animals at the vet.
What fraction of the animals at the vet are dogs?
9

4. A bag contains black and red balls. The fraction of black balls in the bag is 25 .
What is the ratio of black balls to red balls in the bag?
Question 2

Skill: Students use knowledge of ratios in a chance context.
Answer key: C
Additional questions
1. How many marbles are in the bag altogether? How do you know?
2. What fraction of the marbles is red?
3. What fraction of the marbles is not red?
4. What fraction of the marbles is either blue or green?
5. Are your answers to questions 2 and 3 the same? Why or why not?
6. What is the ratio of blue as to red as to green marbles in the bag? (16:8:4 or 4:2:1)
Have students colour in squares on grid paper to represent the relationships.
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Question 3
Marion makes a chocolate slice. This is the recipe.
200 g sugar
200 g flour
75 g cocoa
125 g butter
50 g coconut
The ratio of sugar to flour to cocoa to butter to coconut is
___ : ___ : ___ : ___ : ___
What fraction of the mixture is flour? ______
Skill: Students write a ratio given the amounts.

4
13

Answer key: 8:8:3:5:2;

Additional questions
1. What fraction of the mixture is coconut?
2. Marion thinks that

1
of the mixture is cocoa. Why can’t she be right?
5

3. Marion has only 40g of coconut. How much of each of the other ingredients should
she use? How could you work it out? Try using grid paper to help. Make each square
worth 10 grams.
Question 4
Susie has four types of lollies: fruitos, chocos, mintos and jellos.
The ratio of lollies to each other:
fruitos to chocos is 3 to 1
mintos to chocos is 3 to 2
mintos to jellos is 3 to 1
The ratio of fruitos to chocos to mintos to jellos is ___ to ___ to ___ to ___
What fraction of Susie’s lollies is mintos? ________
Skill: Students use knowledge of ratio in a familiar context.
Answer key: 6:2:3:1;

1
4

Additional questions
1. What fraction of Susie’s lollies are jellos? How do you know?
2. Susie thinks that

1
of her lollies are chocos. Is she correct? Why?
4

3. Susie added some jellos to her lollies. The ratio of mintos to jellos is now 3:4.
What fraction of her lollies is now fruitos?

Curriculum reference
Department of Education and Training Western Australia, 2004, First Steps in Mathematics:
Number (book one):
• Chapter 4: Understand fractional numbers
o Key understanding 7: A fraction symbol may show a ratio relationship
between two quantities. Percentages are a special kind of ratio we use
to make comparisons easier. p.148
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Student worksheet
Focus
Interpreting simple ratios and links to fractions
Question 1

Question 3

Marion makes a chocolate slice. This is the recipe.
200 g sugar
200 g flour
75 g cocoa
125 g butter
50 g coconut
The ratio of sugar to flour to cocoa to butter to coconut is
___ : ___ : ___ : ___ : ___
What fraction of the mixture is flour? ______
Question 2

Question 4

Susie has four types of lollies: fruitos, chocos, mintos and jellos.
The ratio of lollies to each other:
fruitos to chocos is 3 to 1
mintos to chocos is 3 to 2
mintos to jellos is 3 to 1
The ratio of fruitos to chocos to mintos to jellos is ___ to ___ to ___ to ___
What fraction of Susie’s lollies is mintos? ________
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Numeracy planning resource – NAPLAN
Numeracy Year 7
Real numbers

Finding part of a whole given a ratio
Background information/teaching focus
Ratios are the comparison of two or more quantities and are used often in life situations, eg
working out shares in a lottery win when there are unequal shares, mixing chemicals and
cooking.
The numbers should be whole numbers and the same units need to be used, eg litres not
millilitres and litres, a conversion needs to be made before representing the relationship as a
ratio. Ratios are usually separated by a colon.
To calculate the part of a whole, given a ratio how many parts need to be calculated to
understand how the whole is to be divided. For example, if a prize of $24 000 was won in a
lottery and had to be shared between two people who had shared the cost of the ticket at a
ratio of 5:3. How much does each person get?
5 parts and 3 parts = 8 parts altogether
Therefore the total winnings need to be divided into eight parts,
$24 000 ÷ 8 = $ 3000 per part or share.
Person 1 who has five shares receives $3000 x 5 shares = $ 15 000
Person 2 who has shares receives $3000 x 3 shares = $ 9000
Western Australian Curriculum
• Year 7 – Recognise and solve problems involving simple ratios (ACMNA173).
For more information visit the Western Australian Curriculum.

Learning experiences and activities
• Use life contexts to compare the gender ratio of different countries’ populations.
• Scale various objects up or down in size to practise the application of a given ratio.
• Increase or decrease the quantities of ingredients required in cooking activities, eg
halving or doubling.
For further ideas for activities see First Steps in Mathematics: Number (book one):
• Discounts p. 157
• Ratios p. 158
• Making cordial p. 158
• Ratio relationships p. 159
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Question 1

Skill: Students calculate a number from a given ratio.
Answer key: C
Additional questions
1. What fraction of the children at the dance were boys?
2. How many boys were at the dance if there were 60 girls and the ratio was the same
as in the question above?
3. Ten boys and some girls left the dance. The ratio of boys to girls at the dance
remained 2 to 3. How many girls left the dance? How did you work it out?
Question 2

Skill: Students use the knowledge of ratio in a familiar context.
Answer key: C
Additional questions
1. What did you multiply 16 by to get your answer? Why does this method work?
2. What fraction of the backyard is flower bed? How do you know?
3. If the ratio of flower bed to grass was 5 to 4, what is the area of the backyard (given
that the flowerbed is still 16 square metres)? (16 m2 + 20 m2 )
4. In Fred’s backyard, the ratio of grass to flower bed is 7 to 2, and the area of the
backyard is 162 m2. How much larger is the area of grass than the area of flower
bed?
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Question 3

Skill: Students link knowledge of a fraction and a ratio in a familiar context.
Answer key: B
Additional questions
1. How did you work this out? What fraction of the class must the five girls be?
2. How many students are in the class when the five girls are away? How do you know?
3. Five-eighths of Bill’s class are boys. When three boys and no girls are away, the ratio
of boys to girls is 4 to 3. How many students are in the class when everyone is
present?

Question 4

Skill: Students explore possibilities using knowledge of ratio and fractions in a familiar
context.
Answer key: 3
Additional questions
1. How did you go about solving this problem? (Give students the counters to model the
problem.)
2. How many more black counters would you need to add so that half of Jim’s counters
and half of Maria’s counters are black?
3. Some black counters are added to Maria’s and Jim’s counters. One-quarter of Jim’s
counters are now white and half of Maria’s counters are black. How many counters of
each colour do Jim and Maria have now?
(Eight counters are added: Maria gets 2 more blacks to make 3 black and 3 white,
and Jim gets 6 more to make 9 black and 3 white.)
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Curriculum reference
Department of Education and Training Western Australia 2004, First Steps in Mathematics:
Number (book one):
• Chapter 4: Understand fractional numbers
o
Key understanding 7: A fractional symbol may show a ratio relationship
between two quantities. Percentages are a special kind of ratio we use to make
comparisons easier. p.148
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Student worksheet
Focus
Finding part of a whole given a ratio
Question 1

Question 3

Question 2

Question 4
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