

Mathematics 3–6 Multi-age – Year B – Unit 13
Multiplicative thinking involves flexible use of multiplication and division concepts, strategies and representations

Contents
Unit description and duration	5
Syllabus outcomes	5
Stage 2	6
Stage 3	6
Working mathematically	6
Student prior learning	7
Lesson overview and resources	9
Lesson 1	16
Daily number sense – balance the scales – 15 minutes	16
Core lesson – fencing – 40 minutes	19
Consolidation and meaningful practice – 15 minutes	26
Lesson 2	29
Daily number sense – target number – 15 minutes	29
Core lesson 1 – using known strategies – 20 minutes	31
Core lesson 2 – footy final frenzy – 30 minutes	35
Discuss and connect the mathematics – 5 minutes	37
Lesson 3	40
Daily number sense – which is correct? – 15 minutes	40
Core lesson 1 – multiplication and division are related – 20 minutes	42
Core lesson 2 – ‘Keep in step’ – 20 minutes	44
Consolidation and meaningful practice – 10 minutes	46
Lesson 4	49
Daily number sense – 10 minutes	49
Core lesson – 45 minutes	49
Stage 2 task – multiplicative structures	49
Stage 3 task – vertical double number lines	53
Discuss and connect the mathematics – 5 minutes	57
Lesson 5	59
Daily number sense – make it true – 10 minutes	59
Core lesson 1 – number slides – 20 minutes	61
Core lesson 2 – spinners – 20 minutes	66
Consolidation and meaningful practice – 15 minutes	69
Lesson 6	71
Daily number sense – create an equation – 15 minutes	71
Core lesson 1 – powers of 10 – 25 minutes	73
Core lesson 2 – multiplication strategies – 15 minutes	77
Consolidation and meaningful practice – 10 minutes	78
Lesson 7	80
Daily number sense – worded problems – 15 minutes	80
Core lesson – 45 minutes	82
Stage 2 task – number properties	82
Stage 3 task – benchmark operations	87
Discuss and connect the mathematics – 10 minutes	90
Lesson 8	92
Daily number sense – 10 minutes	92
Core lesson – 50 minutes	92
Stage 2 task – flexible partitioning	92
Stage 3 task – using grouping symbols	96
Discuss and connect the mathematics – 5 minutes	100
Resource 1 – balance the scales	102
Resource 2 – think board	103
Resource 3 – footy final cards (Stage 2)	104
Resource 4 – footy final cards (Stage 3)	105
Resource 5 – Which is correct?	106
Resource 6 – large number spinners	107
Resource 7 – decimal spinners	108
Resource 8 – partitioned arrays	109
Resource 9 – multiplication toss spinner	110
Resource 10 – Who is correct?	111
Resource 11 – more grouping symbols	112
Syllabus outcomes and content	113
Stage 2	113
Stage 3	119
References	123



[bookmark: _Toc147500505][bookmark: _Toc166248748]Unit description and duration
This unit develops the big idea that multiplicative thinking involves flexible use of multiplication and division concepts, strategies and representations.
In this 2-week unit, students are provided opportunities to:
select and apply strategies to solve problems involving multiplication and division with whole numbers
investigate and apply the use of multiples to determine unknown values (Stage 2)
use number properties to find related multiplication facts (Stage 2)
multiply and divide decimals by powers of 10 (Stage 3)
investigate the order of operations using real-life contexts (Stage 3).
This multi-age unit is informed by the lessons in Stage 2 Year B Unit 33 and Stage 3 Year B Unit 33. Please refer to these units for additional lesson guidance.
[bookmark: _Toc147500506][bookmark: _Toc166248749]Syllabus outcomes
MAO-WM-01 develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly
[bookmark: _Toc147500507][bookmark: _Toc166248750]Stage 2
MA2-RN-01 applies an understanding of place value and the role of zero to represent numbers to at least tens of thousands
· MA2-AR-02 completes number sentences involving addition and subtraction by finding missing values
· MA2-MR-01 represents and uses the structure of multiplicative relations to 10 × 10 to solve problems
· MA2-MR-02 completes number sentences involving multiplication and division by finding missing values
[bookmark: _Toc147500508][bookmark: _Toc166248751]Stage 3
MA3-RN-01 applies an understanding of place value and the role of zero to represent the properties of numbers
· MA3-AR-01 selects and applies appropriate strategies to solve addition and subtraction problems
· MA3-MR-01 selects and applies appropriate strategies to solve multiplication and division problems
· MA3-MR-02 constructs and completes number sentences involving multiplicative relations, applying the order of operations to calculations
[bookmark: _Toc147500509][bookmark: _Toc166248752]Working mathematically
In the Mathematics K–10 Syllabus, there is one overarching Working mathematically outcome (MAO-WM-01). The Working mathematically processes should be embedded within the concepts being taught. The Working mathematically processes present in the Mathematics K–10 Syllabus are:
communicating
understanding and fluency
reasoning
problem solving.
Mathematics K–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
[bookmark: _Toc147500510][bookmark: _Toc166248753]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
investigating and implementing derived strategies for multiplication facts to 10 × 10
exploring and applying the inverse relationship between multiplication and division
exploring and applying the associative, commutative and distributive properties of multiplication (Stage 2)
using partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers (Stage 3)
determining products and factors (Stage 3).
In NSW classrooms there is a diverse range of students, including Aboriginal and/or Torres Strait Islander students, students learning English as an additional language or dialect, high potential and gifted students and students with disability. Some students may identify with more than one of these groups or possibly all of them. Refer to Curriculum planning for every student – advice for further information.


[bookmark: _Toc147500511][bookmark: _Toc166248754]Lesson overview and resources
To cover the content of the syllabus across Stage 2 and Stage 3, some core lessons in the unit contain both a Stage 2 and a Stage 3 task. Teachers are encouraged to adapt and contextualise the units to meet the needs of their students.
The table below outlines the sequence and approximate timing of lessons, learning intentions and resources.
	Lesson
	Content
	Duration and resources

	Lesson 1
Daily number sense
Stage 2:
Multiplicative relations B: Represent and solve word problems with number sentences involving multiplication or division
Stage 3:
Multiplicative relations B: Explore the use of brackets and the order of operations to write number sentences
	Lesson core concept: number patterns can be multiplicative.
Stage 2:
Multiplicative relations B: Investigate number sequences involving related multiples
Stage 3:
Multiplicative relations B: Represent and describe number patterns formed by multiples
	Lesson duration: 70 minutes
Resource 1 – balance the scales
Individual whiteboards
Whiteboard markers
Writing materials

	Lesson 2
Daily number sense
Stage 2:
Multiplicative relations B: Represent and solve word problems with number sentences involving multiplication or division
Stage 3:
Multiplicative relations B: Explore the use of brackets and the order of operations to write number sentences
	Lesson core concept: known number facts and strategies support multiplicative understanding.
Stage 2:
Multiplicative relations B: Use known number facts and strategies
Stage 3:
Represents numbers A: Whole numbers: Apply place value to partition, regroup and rename numbers to 1 billion
Multiplicative relations B: Select and apply strategies to solve problems involving multiplication and division with whole numbers
	Lesson duration: 70 minutes
Resource 2 – think board
Resource 3 – footy final cards (Stage 2)
Resource 4 – footy final cards (Stage 3)
Calculators
Individual whiteboards
Scissors
Whiteboard markers
Writing materials

	Lesson 3
Daily number sense
Stage 2:
Multiplicative relations B: Represent and solve word problems with number sentences involving multiplication or division
Stage 3:
Multiplicative relations B: Explore the use of brackets and the order of operations to write number sentences
	Lesson core concept: multiplication and division are related.
Stage 2:
Multiplicative relations A: Represent and solve problems involving multiplication fact families
Multiplicative relations B: Represent and solve word problems with number sentences involving multiplication or division
Stage 3:
Multiplicative relations B: Use equivalent number sentences involving multiplication and division to find unknown quantities
	Lesson duration: 65 minutes
Resource 5 – Which is correct?
10-sided die (1–10)
Individual whiteboards
Whiteboard markers in 3 different colours
Writing materials

	Lesson 4
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: visual representations can support multiplicative thinking.
Stage 2:
Multiplicative relations B: Use the structure of the area model to represent multiplication and division
Stage 3:
Multiplicative relations B: Select and apply strategies to solve problems involving multiplication and division with whole numbers
	Lesson duration: 60 minutes
Individual whiteboards
Whiteboard markers
Writing materials

	Lesson 5
Daily number sense
Stage 2:
Additive relations B: Complete number sentences involving additive relations to find unknown quantities
Stage 3:
Additive relations A: Apply efficient mental and written strategies to solve addition and subtraction problems
	Lesson core concept: place value understanding supports mathematicians with multiplicative thinking.
Stage 2:
Representing numbers using place value B: Whole numbers: Recognise and represent numbers that are 10, 100 or 1000 times as large
Multiplicative relations B: Investigate number sequences involving related multiples
Stage 3:
Multiplicative relations B: Multiply and divide decimals by powers of 10
	Lesson duration: 65 minutes
Resource 6 – large number spinners
Resource 7 – decimal spinners
Calculators
Individual whiteboards
Paper clips
Whiteboard markers
Writing materials

	Lesson 6
Daily number sense
Stage 2:
Additive relations B: Complete number sentences involving additive relations to find unknown quantities
Stage 3:
Additive relations A: Apply efficient mental and written strategies to solve addition and subtraction problems
	Lesson core concept: flexible methods of computation in multiplication and division involve composing and decomposing numbers.
Stage 2:
Representing numbers using place value B: Whole numbers: Recognise and represent numbers that are 10, 100 or 1000 times as large
Multiplicative relations B: Operate with multiples of 10
Stage 3:
Multiplicative relations B: Multiply and divide decimals by powers of 10
	Lesson duration: 65 minutes
Individual whiteboards
Whiteboard makers
Writing materials

	Lesson 7
Daily number sense
Stage 2:
Additive relations B: Complete number sentences involving additive relations to find unknown quantities
Stage 3:
Additive relations A: Apply efficient mental and written strategies to solve addition and subtraction problems
	Lesson core concept: number properties can be used to solve multiplication problems (Stage 2) and flexible methods of computation in multiplication and division involve composing and decomposing numbers (Stage 3).
Stage 2:
Multiplicative relations B: Use number properties to find related multiplication facts
Multiplicative relations B: Operate with multiples of 10
Stage 3:
Multiplicative relations B: Select and apply strategies to solve problems involving multiplication and division with whole numbers
Multiplicative relations B: Multiply and divide decimals by powers of 10
	Lesson duration: 70 minutes
Resource 5 – Which is correct?
Individual whiteboards
Whiteboard makers
Writing materials

	Lesson 8
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: number properties can be used to solve multiplication problems (Stage 2) and the order of operations is important to solve mathematics problems (Stage 3).
Stage 2:
Multiplicative relations B: Use number properties to find related multiplication facts
Stage 3:
Multiplicative relations B: Explore the use of brackets and the order of operations to write number sentences
	Lesson duration: 65 minutes
Resource 8 – partitioned arrays
Resource 9 – multiplication toss spinner
Resource 10 – Who is correct?
Resource 11 – more grouping symbols
Different coloured markers (at least 2)
Grid paper
Individual whiteboards
Paperclips
Whiteboard makers
Writing materials




[bookmark: _Lesson_1][bookmark: _Toc147500512][bookmark: _Toc166248755][bookmark: _Hlk147487617]Lesson 1
Core concept: number patterns can be multiplicative.
[bookmark: _Toc147500513][bookmark: _Toc166248756]Daily number sense – balance the scales – 15 minutes
Daily number sense activities for Lessons 1 to 3 ‘activate’ prior number knowledge and support the learning of new content in the unit. These activities can also assist teachers to identify the starting points for learning by revealing the extent of students’ existing knowledge.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
represent and solve word problems with number sentences involving multiplication or division.
Students working towards Stage 3 outcomes are learning to:
explore the use of brackets and the order of operations to write number sentences.
	Students working towards Stage 2 outcomes can:
use the equals sign to record equivalent number relationships involving multiplication.
Students working towards Stage 3 outcomes can:
recognise the need to agree on the order in which to perform operations
use grouping symbols ( ) in number sentences to indicate operations that must be performed first.


Display the first scale for both Stage 2 and Stage 3 students from Resource 1 – balance the scales.
[bookmark: _Int_YaweO6w9]Explain that each side of the balance scale has an equation and that because the scale is level, both equations are equal. Discuss ‘equivalence’ and how to indicate equivalence when writing equations. Ensure students understand that ‘equivalence’ means the same value and is represented by an equals sign.
Revise with Stage 3 students that all multiplication and division operations are completed by working left to right, before adding and subtracting. To change this order, grouping symbols are used to indicate what to do first.
Stage 2 students Think-Pair-Share to determine a division equation for the right side of the scale on Resource 1 – balance the scales that will ensure the scale remains level. Stage 3 students Think-Pair-Share to determine how grouping symbols can be used to ensure the scale Resource 1 – balance the scales remains level.
Stage 2 students record as many different answers as possible on individual whiteboards (see Figure 1).
[bookmark: _Ref163203642]Figure 1 – Stage 2 balance the scales example
[image: A whiteboard with a title of 'Balance the scales'. Under the title is a balanced scale. On the left side is the equation 5 × 4. On the right of the scale is the division symbol. On the right of the whiteboard are the equations 5 × 4 = 60 ÷ 3, 5 × 4 = 80 ÷ 4, 5 × 4 = 100 ÷ 5.]
Stage 3 students record all the ways grouping symbols could be used to solve 7 + 6 × 4 − 2 on individual whiteboards to determine which variation will make the equation equal 26 (see Figure 2).
[bookmark: _Ref163203679]Figure 2 – Stage 3 balance the scales example
[image: A student work example depicting a whiteboard with a title of 'Balance the scales'. Under the title is a balanced scale. On the left of the triangle is the number 26. On the right of the scale is the equation 7 + 6 × 4 − 2.

Below the scale are the equations 26 = (7 + 6) × (4 − 2), 50 = (7 + 6) × 4 − 2, 19 = 7 + 6 × (4 − 2), 29 = 7 + (6 × 4 − 2), 29 = 7 + (6 × 4) – 2.]
Students share and compare answers, communicating and justifying their reasoning.
Repeat process with the remaining equations on Resource 1 – balance the scales.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students use the equals sign to record equivalent number relationships involving multiplication? [MAO-WM-01, MA2-MR-01, MA2-MR-02]
Can Stage 3 students recognise the need to agree on the order in which to perform operations? [MAO-WM-01, MA3-MR-02]
Can Stage 3 students use grouping symbols in number sentences to indicate operations that must be performed first? [MAO-WM-01, MA3-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPA4
Stage 3 – NPA5.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-MT: 2A.11, 3A.9.


[bookmark: _Toc147500514][bookmark: _Toc158381727][bookmark: _Toc166248757]Core lesson – fencing – 40 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
· investigate number sequences involving related multiples.
Students working towards Stage 3 outcomes are learning to:
· represent and describe number patterns formed by multiples.
	Students working towards Stage 2 outcomes can:
· generate number patterns using related multiples
· investigate number patterns involving related multiples.
Students working towards Stage 3 outcomes can:
· describe a pattern formed by multiples in words, in terms of multiplication rather than addition
· determine a rule describing the relationship between the bottom number and the top number in a table.


This lesson is an adaptation of Fencing the Freeway (PDF 69.7 KB) from Scaffolding Numeracy in the Middle Years by State of Victoria Department of Education and Early Childhood Development (DEECD).
Pose the following question to Stage 2 students: Farmer Cal has recently purchased a block of land for his new cattle business. To keep his cattle safe, he needs to fence his property. Farmer Cal knows that he will need 2 posts for every one metre of fencing. A metre of fencing is sold with a post on each side. How many posts are required for 2 metres of fencing?
Pose the following question to Stage 3 students: Farmer Cal has recently purchased a block of land for his new cattle business. To keep his cattle safe, he needs to fence his property. Farmer Cal knows that he will need one post for every 2 metres of fencing and one at each end. How many posts are required for 4 metres of fencing?
1. Provide individual whiteboards for students to record a visual representation of the number of posts (see Figure 3 for Stage 2 students and Figure 4 for Stage 3 students).
[bookmark: _Ref163203773][bookmark: _Ref153189439]Figure 3 – Stage 2 visual representation example
[image: An example of a section of fencing provided for a visual representation. There are 4 posts labelled: Post 1, Post 2, Post 3 and Post 4, with a distance of one metre between Post 1 and 2, and one metre between Post 3 and 4.]
[bookmark: _Ref163203782]Figure 4 – Stage 3 visual representation example
[image: ]
In pairs, Stage 2 students discuss and record the number of posts required for:
4 metres of fencing
6 metres of fencing
8 metres of fencing
20 metres of fencing.
In pairs, Stage 3 students discuss and record the number of posts required for:
8 metres of fencing
12 metres of fencing
24 metres of fencing.
2. Regroup as a class and select pairs of students to share their visual representations and answers.
3. Discuss the different strategies used to calculate the number of posts required for each length of fencing.
Ask:
What do you notice?
Is there a more effective way to calculate the number of posts required?
Draw the following table on the board to show how information from the Stage 2 visual representation can be organised:
	Length of fencing
(in metres)
	2
	4
	6
	8
	…
	20

	Number of posts
	4
	8
	12
	16
	…
	40


Draw the following table on the board to show how information from the Stage 3 visual representation can be organised:
	Length of fencing
(in metres)
	2
	4
	6
	8
	10
	12
	…
	24
	…
	36

	Number of posts
	2
	3
	4
	5
	6
	7
	…
	13
	…
	19


Ask students:
Do you notice a pattern forming?
Can you describe the pattern?
Ensure that Stage 2 students see the pattern formed by the related multiples of 2.
4. Explain to Stage 3 students that, as well as a pattern, there is a rule. The rule describes the relationship between the length of fencing and number of posts.
5. Ask Stage 3 students:
Can you see a relationship between the numbers in the bottom row and the top row in the table?
Can you describe it?
Ensure that Stage 3 students understand that for every 2 metres of fencing, there is a need for one post and there is always an existing post at the beginning of the fence line. The rule is that the number of posts required is determined by the total length of fencing divided by 2 posts plus one starting post. The equation is represented as (length of fencing ÷ 2) + 1.
In pairs, Stage 2 students calculate and record the number of posts required for the following lengths of fencing using a table:
30 metres of fencing
36 metres of fencing
48 metres of fencing.
In pairs, Stage 3 students calculate and record the number of posts required for the following lengths of fencing using a table:
120 metres of fencing
156 metres of fencing
198 metres of fencing.
6. Select pairs of students to justify their calculations.
7. Discuss when it is important to find a pattern and a rule to describe the relationship between the bottom and the top number in a table. For example, placing an order for the correct number of posts to be delivered before fencing the property.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot investigate number sequences involving related multiples.
Provide students with visual representations of number patterns. Students record the number sequence represented in the visual representation and describe the pattern.
· Provide a number chart for students to visually represent the number patterns.
Stage 3 students cannot determine a rule describing the relationship between the bottom number and the top number in a table.
· Support students to complete a simpler problem involving related multiples. For example, Farmer Pat wants a new vegetable garden. He needs to put a small fence along the edge of the garden. Farmer Pat knows he needs one post for every 4 metres of fencing. How many posts will he need for 8, 12 and 16 metres of fencing?
· Students draw an additional row in the table. Model recording a visual representation of the posts in the first few cells. Use ~ and * to represent a length of fencing and a post. For example, * ~ ~ * ~ ~ * represents 3 posts and 4 metres of fencing. This provides a visual representation of the pattern with the first few numbers in the set.
	Stage 2 students can investigate number sequences involving related multiples.
· Students draw a visual representation of a number pattern. Students swap representations with a partner and record the number sequence and pattern represented in their partner’s visual representation.
Students circle a number pattern on a number chart. Students swap number charts with a partner and draw a visual representation of their partner’s number pattern.
Stage 3 students can determine a rule describing the relationship between the bottom number and the top number in a table.
Students create a word problem for a partner to solve using a given set of values in a table.
· Pose the question: Farmer Cal wishes to install barbed wire along the top of his new fencing to prevent trespassers. For every one metre of barbed wire, he needs to hammer a nail into each post to secure the clip to hold the wire. How many clips and nails will he need for 100 metres of barbed wire?


[bookmark: _Toc147500516][bookmark: _Toc158381729][bookmark: _Toc166248758]Consolidation and meaningful practice – 15 minutes
8. Pose the following question to Stage 2 students: Farmer Cal has decided to plant some flowers along the fence line. For every one metre, he plants 3 flowers. How many flowers does he need for 12 metres of fencing?
9. Pose the following question to Stage 3 students: Farmer Cal is ordering the materials to build a fence. The company advises that to make the fence sturdy, he needs to use a combination of 10- and 20-centimetre-wide posts. For every 2 metres, he will install a 10-centimetre-wide post. After every 4 metres, he will need to install a 20-centimetre-wide post. How many 20-centimetre-wide posts are required to fence 50 metres?
10. [bookmark: _Ref153189577]Discuss the different possible strategies to solve the problems. Students record a visual representation of the fencing (see Figure 5 for Stage 2 and Figure 6 for Stage 3).
[bookmark: _Ref163203866]Figure 5 – Stage 2 visual representation of flowers
[image: An example of a section of fencing provided for a visual representation. It shows 12 metres of fencing with 3 flowers planted every 1 metre.]
[bookmark: _Ref163203874]Figure 6 – Stage 3 visual representation of different posts
[image: ]
Students turn and talk to discuss how they could record the information in a table.
Regroup as a class and select pairs of students to share their table.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students generate number patterns using related multiples? [MAO-WM-01, MA2-MR-01]
Can Stage 2 students investigate number patterns involving related multiples? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students describe a pattern formed by multiples in words, in terms of multiplication rather than addition? 
[MAO-WM-01, MA3-MR-01]
Can Stage 3 students determine a rule describing the relationship between the bottom number and the top number in a table? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPA3, NPA4
Stage 3 – NPA4, NPA5.




[bookmark: _Lesson_2][bookmark: _Toc147500517][bookmark: _Toc166248759]Lesson 2
Core concept: known number facts and strategies support multiplicative understanding.
[bookmark: _Toc147500518][bookmark: _Toc166248760]Daily number sense – target number – 15 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
represent and solve word problems with number sentences involving multiplication or division.
Students working towards Stage 3 outcomes are learning to:
explore the use of brackets and the order of operations to write number sentences.
	Students working towards Stage 2 outcomes can:
complete number sentences involving multiplication and division by calculating missing numbers.
Students working towards Stage 3 outcomes can:
use grouping symbols ( ) in number sentences to indicate operations that must be performed first.


1. Write the target number 20 on the board.
1. Stage 2 students use fact family knowledge to determine 2 numbers that would have a product of 20. Students use these numbers to write associated fact family multiplication and division equations on individual whiteboards (see Figure 7).
[bookmark: _Ref163212223]Figure 7 – Stage 2 target number example
[image: A whiteboard showing 2 sets of 4 equations. Set 1 equations are 4 × 5 = 20, 5 × 4 = 20, 20 ÷ 4 = 5, 20 ÷ 5 = 4. Set 2 equations are 2 × 10 = 20, 10 × 2 = 20, 20 ÷ 10 = 2, 20 ÷ 2 = 10 ]
Stage 2 students share and compare equations, acknowledging the idea that ‘If I know this, then I also know this’. For example, ‘If I know 4 times 5 is 20, then I also know 20 divided by 4 is 5.’
Stage 3 students use a combination of any 4 different numbers to achieve the target number of 20 using grouping symbols and order of operations.
Demonstrate writing a number sentence with grouping symbols to achieve the target number of 20 (see Figure 8).
[bookmark: _Ref163212272]Figure 8 – Stage 3 target number example
[image: A whiteboard showing the equations (6 − 1) + 3 × 5 = 20, (4 + 1) × 8 ÷ 2 = 20, 8 × 6 − (7 × 4) = 20.]
Repeat using different target numbers such as 36, 24 and 48.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
[bookmark: _Int_807rsK7l]Can Stage 2 students complete number sentences involving multiplication and division by calculating missing numbers? 
[MAO-WM-01, MA2-MR-01, MA2-MR-02]
Can Stage 3 students use grouping symbols () in number sentences to indicate operations that must be performed first? [MAO-WM-01, MA3-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPA4
Stage 3 – NPA5.


[bookmark: _Toc147500519][bookmark: _Toc166248761]Core lesson 1 – using known strategies – 20 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
use known number facts and strategies.
Students working towards Stage 3 outcomes are learning to:
select and apply strategies to solve problems involving multiplication and division with whole numbers
apply place value to partition, regroup and rename numbers to 1 billion.
	Students working towards Stage 2 outcomes can:
apply the known strategy of doubling to connect multiples of 3 to 6 and 4 to 8
use known facts to find unknown multiples.
Students working towards Stage 3 outcomes can:
select and use efficient strategies to multiply whole numbers of up to 4 digits by one- and 2-digit numbers
regroup numbers in different forms.


Write the equations 9 × 8 for Stage 2 students and 248 × 52 for Stage 3 students on the board. Explain to students that a friend does not know how to solve these equations.
In pairs, students discuss strategies that could help solve the equation and record on individual whiteboards.
Display Resource 2 – think board.
[bookmark: _Hlk161928770]Model and record some of the strategies on the think board (see Figure 9 for Stage 2 and Figure 10 for Stage 3). Highlight strategies such as double double, double double plus one, and multiple and benchmark number knowledge to Stage 2 students. Highlight strategies such as the distributive property, the area model, and partial products and mental strategies such as estimating and rounding to Stage 3 students.
[bookmark: _Ref163212330]Figure 9 – Stage 2 think board example
[image: An example of a Stage 2 think board in the shape of an envelope with 3 triangle spaces with the solutions to 9 × 8. 

In each of the triangles, there is a different strategy shown to solve 9 × 8. 

The first strategy reads: 4 times 9 is 36. Double that is 72. 

The second strategy reads: 3 × 8 = 24. Double 24 = 48 and then add on an extra 3 × 8 so you get 72. 

The third strategy reads: I can break the 9 into 6 and 3 and then do 6 × 8 and 3 × 8 and then add the answers.]
[bookmark: _Ref163212351]Figure 10 – Stage 3 think board example
[image: An example of a Stage 3 think board in the shape of an envelope with 3 triangle spaces with the solutions to 248 × 52, using the distributive property, area model and estimation.]
Ask:
Is there only one strategy that works? Why or why not?
Are some strategies better than the others? Why or why not?
Provide Stage 2 and Stage 3 students with Resource 2 – think board. Provide Stage 3 students with calculators.
Display the equations:
12 × 6 (Stage 2)
11 × 8 (Stage 2)
24 × 3 (Stage 2)
275 × 42 (Stage 3)
315 × 54 (Stage 3)
4512 × 58 (Stage 3).
Students use Resource 2 – think board to record different strategies they could use to find the product for each equation.
After recording their strategies, Stage 3 students check their answers using a calculator.
Note: Resource 2 – think board can be put into a plastic sleeve to allow students to use the resource more than once. Alternatively, students can draw their own representation of a think board on an individual whiteboard or in their workbook.
Regroup as a class to discuss the different strategies used. Determine if there is a preferred choice of strategy when multiplying, asking students to justify their reasoning.
[bookmark: _Toc159500167][bookmark: _Toc160457346][bookmark: _Toc166248762]Core lesson 2 – footy final frenzy – 30 minutes
[bookmark: _Hlk166228014]This activity is an adaptation of Build an Army: Times Tables from TES by Barton.
Give Stage 2 students a copy of Resource 3 – footy final cards (Stage 2) and Stage 3 students a copy of Resource 4 – footy final cards (Stage 3) to cut out.
Students use all 20 numbers on the cut-out cards to create 10 players (equations) for their footy team. Each player is made by creating a different multiplication equation, for example, Player 1 could be 12 × 7 for Stage 2, or 84 × 4 for Stage 3. Stage 3 students must make an equation by using one yellow card and one purple card. Each card can only be used once.
Students place the 10 players (equations) into the order the players (equations) will be played in the game. Once the order is determined, they cannot change the order.
Students play the game in pairs. Each student takes a turn to put forward the player (equation) from their team to play against a player (equation) from the opposing student’s team.
Students use individual whiteboards as a working space to solve the equation and check their opponent’s equation. Encourage students to use strategies such as double double, double double plus one, and multiple and benchmark number knowledge (Stage 2) and distributive property, area model, and partial products and mental strategies such as estimating and rounding (Stage 3).
Once an answer is achieved, Stage 3 students check the answer with a calculator.
The player who has the highest product in each round scores a try for their team (see Figure 11 for Stage 2 and Figure 12 for Stage 3).
[bookmark: _Ref163212393]Figure 11 – Stage 2 game example reduced players
[image: An example of the footy frenzy game for Stage 2. 

On the left of the wooden table is Team 1. At the top of the table is the team's choice for their first player, which is the equation 12 × 7. 

Under the equation is the label ‘Product equals 84’. Under that are 3 more players made for Team 1, with the equations 7 × 6, 9 × 5, 11 × 7. 

On the right of the table Team 2. Player 1 for Team 2 is made up of the equation 9 × 8. Under that player is the label ‘Product equals 72’. 

Under that are 3 more players made for Team 2, with the equations 6 × 12, 11 × 3, 10 × 4. 

In the middle of the table is the label ‘Team 1 score a try for this round!’]
[bookmark: _Ref163212426]Figure 12 – Stage 3 game example with reduced players
[image: An example of the footy frenzy game for Stage 3. 

On the left of the wooden table is Team 1. At the top of the table is the team's choice for their first player, which is the equation 84 × 4. 

Under the equation is the label ‘Product equals 336’. Under that are 3 more players made for Team 1, with the equations 217 × 2, 95 × 28, 540 × 5. 

On the right of the table is Team 2. Player 1 for Team 2 is made up of the equation 106 × 3. 

Under that player is the label ‘Product equals 318’. Under that are 3 more players made for Team 2, with the equations 73 × 39, 217 × 28, 439 × 3. 

In the middle of the table is the label ‘Team 1 score a try for this round!’]
The game is over once all players have been used. The team with the most tries or goals is the winner.
[bookmark: _Toc159500168][bookmark: _Toc160457347][bookmark: _Toc166248763][bookmark: _Toc157597183]Discuss and connect the mathematics – 5 minutes
Regroup as a class and ask:
What strategies did you use to help calculate the product of the player cards?
What was your strategy when creating your player list?
Did you find a strategy that helped you win most of the time? Why or why not?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot use known facts to find unknown multiples.
Ask students to make 5 players for their teams and use known multiplication facts.
Provide multiplication fact grids or calculators.
Stage 3 students cannot select and/or use different strategies to multiply whole numbers of up to 4 digits by one- and 2-digit numbers.
Support students to use the area model to multiply whole numbers of up to 3 digits by one- and 2-digit numbers. Demonstrate adding an extra column or row when a new place value is introduced. Students use the online digital area model tool.
Support students to use the distributive property to write the equation, allowing them to use calculators to determine their answers.
	Stage 2 students can use known facts to find unknown multiples and Stage 3 students can select and/or use different strategies to multiply whole numbers of up to 4 digits by one- and 2-digit numbers.
Students make a joker card. They negotiate what the joker card can do during the game. Some suggestions include: it could swap out a number and become any number they like, the joker might reduce a partner's number by half or it could double one of the numbers.
Students create their own footy final cards and swap with a partner to solve.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students apply the known strategy of doubling to connect multiples of 3 to 6 and 4 to 8? [MAO-WM-01, 
MA2-MR-01]
Can Stage 2 students use known facts to find unknown multiples? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students select and use efficient strategies to multiply whole numbers of up to 4 digits by one- and 2-digit numbers? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students regroup numbers in different forms? 
[MAO-WM-01, MA3-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MUS6
Stage 3 – MuS7, MuS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-MT: 2A.2, 2A.4, 2A.6.


[bookmark: _Lesson_3][bookmark: _Toc147500522]

[bookmark: _Toc166248764]Lesson 3
Core concept: multiplication and division are related.
[bookmark: _Toc147500523][bookmark: _Toc166248765]Daily number sense – which is correct? – 15 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
represent and solve word problems with number sentences involving multiplication or division.
Students working towards Stage 3 outcomes are learning to:
explore the use of brackets and the order of operations to write number sentences.
	Students working towards Stage 2 outcomes can:
represent and solve multiplication word problems using number sentences.
Students working towards Stage 3 outcomes can:
investigate the order of operations using real-life contexts.


1. Display Resource 5 – Which is correct?
Explain that there are 3 word problems on display but only one matches the number sentence.
Students read the word problems and turn and talk to discuss which of the problems is true for the equation.
As a class, discuss the strategies used. Ask Stage 2 students how the doubling or double double strategy could be used. Ask Stage 3 students how grouping symbols could be used.
Display the equations 55 × 2 = 110 (Stage 2) and 50 × 2 + 1 = 101 (Stage 3) on the board.
Students Think-Pair-Share a real-life context that would match the equation and record it as a word problem on individual whiteboards.
Students swap with another pair to test and confirm if the word problem matches the number sentence.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students represent and solve multiplication word problems using number sentences? [MAO-WM-01, MA2-MR-01, MA2-MR-02]
Can Stage 3 students investigate the order of operations using real-life contexts? [MAO-WM-01, MA3-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPA4
Stage 3 – NPA5.


[bookmark: _Toc147500524][bookmark: _Toc166248766]Core lesson 1 – multiplication and division are related – 20 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
represent and solve problems involving multiplication fact families
represent and solve word problems with number sentences involving multiplication or division.
Students working towards Stage 3 outcomes are learning to:
select and apply strategies to solve problems involving multiplication and division with whole numbers
use equivalent number sentences involving multiplication and division to find unknown quantities.
	Students working towards Stage 2 outcomes can:
apply the inverse relationship of multiplication and division
complete number sentences involving multiplication and division by calculating missing numbers.
Students working towards Stage 3 outcomes can:
select and use efficient strategies to multiply whole numbers of up to 4 digits by one- and 2-digit numbers
determine why different division questions have the same answer
identify and use inverse operations to assist with the solution of number sentences.


Write 8 × 5 for Stage 2 and 42 ÷ 2 and 84 ÷ 4 for Stage 3 on the board.
Students record and complete the equations.
Select students to share solutions and communicate their thinking. Record strategies and solutions on the board.
Ask Stage 2 students: What else is known if we know 8 × 5 = 40?
Stage 2 students record the multiplication and division fact families and share with a classmate.
Write 8 × 7 on the board for Stage 2 students. Students to use what they know about 8 × 5 to work out 8 × 7. Students turn and talk to discuss different strategies.
Stage 2 students record all the multiplication and division facts they know about these 2 equations.
Stage 2 students repeat with 5 × 6 and 7 × 6 if time allows.
Ask Stage 3 students: What do you notice about the 2 equations? What else is known if we know 42  2 = 21 and 84  4 = 21?
Explain that although both have a different dividend and divisor, they both have the same quotient.
Model for Stage 3 students how to use inverse operations to find different multiplication and division equations with the same multiplier and quotient. For example, 4 equations that could be written for the multiplier or quotient of 13 could be 13 × 2 = 26, 26 ÷ 2 = 13, 13 × 4 = 52 and 52 ÷ 4 = 13
In pairs, Stage 3 students choose a multiplier and quotient between 15 and 25 and write a set of 4 equations that demonstrate the use of inverse operations. Repeat with a different number if time allows.
[bookmark: _Toc166248767]Core lesson 2 – ‘Keep in step’ – 20 minutes
Students work in groups of 3. Provide each group with a whiteboard and 3 different coloured markers. Provide each Stage 2 group with one 10-sided die (1–10) and each Stage 3 group with two 10-sided dice (1–10).
Player A in the Stage 2 groups rolls the die to determine the starting number and uses that number to make a known multiplication equation, using numbers below 12. For example, if a 4 was rolled, the chosen equation could be 4 × 3 = 12. This is recorded on the whiteboard.
Player B uses the answer to create a division equation. They can use a fact from the multiplication and division fact family or create a different equation altogether, such as 12 ÷ 6 = 2. This is recorded on the whiteboard under the original equation, lining up the connecting number (see Figure 13).
[bookmark: _Ref163212486]Figure 13 – Stage 2 ‘Keep in step’ example
[image: An example of how to play 'Keep in step'. Three players are shown. Player A is blue. Player B is green. Player C is purple. 
The last number of each equation lines up with the first number of the next equation in a step pattern, as follows:
Player A begins by writing 4 × 3 = 12. Player B writes 12 ÷ 6 = 2. Player C writes 2 × 10 = 20. 

Player A writes 20 ÷ 5 = 4. Player B writes 4 × 6 = 24. Player C writes 24 ÷ 6 = 4. Player A writes 4 × 4 = 16. Player B writes 16 ÷ 8 = 2.
]
Player C uses the answer to create a new multiplication equation. This is recorded on the whiteboard, following the step pattern (see Figure 13).
Player A in the Stage 3 groups rolls the dice to determine a 2-digit number and uses that number as either a multiplier or a quotient to make a known multiplication equation. For example, if a 4 and a 5 were rolled, the chosen equation could be 5 × 9 = 45. This is recorded on the whiteboard.
Player B uses the answer to create a division equation. Remind students to use inverse operations to find different multiplication and division equations with the same multiplier or quotient. For example, 5 × 9 = 45 and 45 ÷ 9 = 5 and 45 × 2 = 90 and 90 ÷ 2 = 45. This is recorded on the whiteboard, under the original equation (see Figure 14).
[bookmark: _Ref163212523]Figure 14 – Stage 3 ‘Keep in step’ example
[image: An example of how to play keep in step. Three players are shown. Player A is blue. Player B is green. Player C is purple. 
The last number of each equation lines up with the first number of the next equation in a step pattern, as follows:
Player A begins by writing 5 × 9 = 45. Player B writes 45 ÷ 9 = 5. Player C writes 5 ×16 = 90. 

Player A writes 90 ÷ 5 = 16. Player B writes 16 × 4 = 84. Player C writes 84 ÷ 16 = 4. 

Player A writes 4 × 90 = 360. Player B writes 360 ÷ 4 = 90.]
Player C uses the answer to create a new multiplication or division equation. This is recorded on the whiteboard, following the step pattern (see Figure 14).
Players are unable to repeat an equation during the game. The players continue to take turns until one player is unable to record a different equation or is unable to solve an equation.
After the game, ask:
Did you roll any numbers that made starting or playing the game difficult?
Which numbers were the easiest or hardest to use when multiplying?
Which numbers were the easiest or hardest to use when dividing?
[bookmark: _Toc147500526][bookmark: _Toc166248768]Consolidation and meaningful practice – 10 minutes
Present the following problem to Stage 2 students: Chicken nuggets come in boxes of 6. We need 48 chicken nuggets altogether. How many boxes of chicken nuggets do we need?
Ask students to represent the problem using both a multiplication and division equation. For example, 6 × 4 = 48 and 48 ÷ 6 = 4.
Present the following problem to Stage 3 students: Chicken nuggets come in boxes of 6. We need 480 chicken nuggets altogether. How many boxes of chicken nuggets do we need?
Ask students to represent this using both a multiplication and division equation. For example, 6 × 80 = 480 and 480 ÷ 6 = 80.
Students compare answers with a classmate and justify their solutions.
Ask Stage 2 students to determine how many chicken nuggets each person would get if there were 8 people at the party.
Ask Stage 3 students to determine how many chicken nuggets each person would get if there were 60 people at the party.
Students record their answer using both a multiplication and division equation.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot apply the inverse relationship of multiplication and division.
Support students by reducing the size of the numbers they multiply and divide. For example, students could use one 6-sided die.
Assist students by providing support materials or resources, such as counters and multiplication grids.
Stage 3 students cannot identify and use inverse operations to assist with the solution of number sentences.
Reduce the size of the numbers that students multiply and divide. For example, students use one 10-sided dice (1–10) so that the multiplier or quotient is a one-digit number.
Support students to use the distributive property to write the equation, allowing them to use calculators to determine their answers.
	Stage 2 students can apply the inverse relationship of multiplication and division.
Challenge students to use a 12-sided or 20-sided die.
Encourage students to investigate which numbers can or can’t be used at the start of the game. If the game was to start with division, would those numbers be the same? Identify if these numbers belong to the same group in any way.
Stage 3 students can identify and use inverse operations to assist with the solution of number sentences.
Challenge students to write as many equations as they can which have 3- and 4-digit multipliers or quotients.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students apply the inverse relationship of multiplication and division? [MAO-WM-01, MA2-MR-01, 
MA2-MR-02]
Can Stage 2 students complete number sentences involving multiplication and division by calculating missing numbers? 
[MAO-WM-01, MA2-MR-02]
Can Stage 3 students select and use efficient strategies to multiply whole numbers of up to 4 digits by one- and 2-digit numbers? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students determine why different division questions have the same answer? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students identify and use inverse operations to assist with the solution of number sentences? [MAO-WM-01, 
MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS6, MuS7, NPA4
Stage 3 – MuS7, MuS8, NPA3, NPA4.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-MT: 2A.5, 2A.11
Stage 3 – IfSR-MT: 3A.9, 3A.10.




[bookmark: _Lesson_4][bookmark: _Toc147500527][bookmark: _Toc166248769]Lesson 4
Core concept: visual representations can support multiplicative thinking.
[bookmark: _Toc147500528][bookmark: _Toc166248770]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K–6 resources
Universal Resources Hub.
[bookmark: _Toc147500529][bookmark: _Toc166248771]Core lesson – 45 minutes
[bookmark: _Toc166248772][bookmark: _Toc147500530]Stage 2 task – multiplicative structures
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
use the structure of the area model to represent multiplication and division.
	Students working towards Stage 2 outcomes can:
create and represent multiplicative structure.


This activity is an adaptation of ‘Reasoning chains’ from A Practical Guide to Transforming Primary Mathematics: Activities and tasks that really work by Askew.
Draw a 4 × 3 area model and a rectangle which would create a 4 × 3 grid if completed, on the board (see Figure 15).
Students explain how they know the total area covered is 12 in both diagrams. Record the equation and correct answer below each representation.
[bookmark: _Ref163212556]Figure 15 – 4 × 3 area model
[image: Two versions of a 4 by 3 array. The first version has grid lines. The second version has marks on the edges where the grid lines would appear. Under each version is the equation 4 × 3 = 12.]
Write 4  10 on the board. Students record the equation on individual whiteboards and draw a diagram to determine the answer.
Students share and compare their answers.
Draw a 4 × 10 area model and a rectangle which would create a 4 × 10 grid if extended. Record the equation and correct answer (see Figure 16).
[bookmark: _Ref163212577]Figure 16 – 4 × 10 area model
[image: Two versions of a 4 by 10 array. The first version has grid lines. The second version has marks on the edges to indicate where grid lines would appear. Under each version is the equation 4 × 10 = 40.]
Write 4  13 on the board and ask:
Could partitioning be used to solve this problem?
How could this be represented using the area model?
Could it be represented in more than one way?
Students record the equation on their own whiteboard and draw a diagram to determine the answer.
Students share their answers and representations.
Draw a 4 × 13 area model on the board, recording the equation and correct answer below it (see Figure 17).
[bookmark: _Ref163212596]Figure 17 – 4 × 13 area model
[image: An image of a large rectangle cut into 2 pieces. One is bigger than the other. The large piece is labelled 4 along the short edge and 10 along the large edge and has the number 40 in the middle. 

The smaller piece is labelled 3 on the short edge and 4 along the longer edge with the number 12 in the middle. 

Under the rectangle are several equations 4 × 13 = 4 × (10 +3). Under that is the rest of the equation = (4 ×10) + (4 × 3).]
Discuss how the representation is similar or different to students’ ideas.
Write 5 × 4, 5 × 10 and 5 × 14 as a list on the board.
Students complete the same steps as above to calculate these equations using the area model for multiplication.
In pairs, students compare their results.
Write 7 × 16 on the board. Students identify ways to partition the numbers to make multiplication easier or more efficient.
Students record the equations that could be added together to have the same product as 7 × 16. For example, 7 × 10 and 7 × 6 or 7 × 11 and 7 × 5. Students draw an area model diagram to show how these partitioned equations have the same product as 7 × 16.
Students share and compare their answers and representations.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot create and represent multiplicative structure.
Support students by reducing the size of the numbers they are trying to partition and multiply. For example, students could use the chain 4 × 2, 4 × 5, 4 × 7.
Assist students by providing support resources such as MAB materials, counters, times table grids, grid paper or the digital area model tool.
	Stage 2 students can create and represent multiplicative structure.
Challenge students to use the strategy to multiply larger numbers such as 36, 57 or 84 by a single-digit number of their choosing.
Students use the strategy to find the solution to 8 × 7 and 8 × 9. Students to determine if the answers can help them answer 8 × 27 or 8 × 19 more easily.


[bookmark: _Toc166248773]Stage 3 task – vertical double number lines
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
select and apply strategies to solve problems involving multiplication and division with whole numbers.
	Students working towards Stage 3 outcomes can:
select and use efficient strategies to multiply whole numbers of up to 4 digits by one- and 2-digit numbers
solve word problems involving rates using multiplication and division.


This activity is an adaptation of ‘Double number line’ from A Practical Guide to Transforming Primary Mathematics: Activities and tasks that really work by Askew.
Pose the problem: A baby frog takes 4 jumps for every one jump that her mother takes. How many jumps will the baby frog take if the mother frog takes 8 jumps?
Draw a vertical double number line on the board (see Figure 18). Explain that the vertical double number line has 2 different scales on it that are in proportion to each other.
[bookmark: _Ref163212616]Figure 18 – vertical double number line
[image: Vertical number line on a whiteboard  with Mother Frog and Baby Frog. Mother frog has the numbers 0–8 marked.]
Students use the information from the problem to complete the other side of the vertical double number line. For example, the baby frog takes 4 jumps for every jump the mother takes, so the first number on the right of the vertical double number line is 4.
Select students to share their answers and use these to fill in the right side of the vertical double number line on the board.
Pose the problem: If the baby frog takes 16 jumps, how many jumps will the mother frog have taken?
Students use the vertical double number line to calculate the answer.
Students turn and talk to compare and discuss their results.
This activity is an adaptation of ‘Equivalent ratio problems’ from Teaching Mathematics: Foundations to Middle Years by Siemon et al.
Pose the problem: Rob laid 36 bricks in 45 minutes. How many bricks might Rob lay in 9 hours?
Draw a vertical double number line on the board (see Figure 19).
[bookmark: _Ref163212647]Figure 19 – Rob’s bricklaying double number line
[image: A vertical number line with bricks. The top of the vertical number line reads: 9 hours = _?

Towards the bottom of the vertical number line reads: 36 bricks = 45 minutes.]
Students turn and talk, discussing how they would use the vertical double number line to solve this problem.
Select students to share their ideas.
Add to the vertical double number line on the board (see Figure 20). Discuss that one way to solve the problem is to reduce the quantities to something easier. The quantities on both sides of the vertical number line are divisible by 3. This means the 45-minute section can be partitioned into 15-minute periods. At this rate, Rob can lay 12 bricks in 15 minutes.
[bookmark: _Ref163212665]Figure 20 – solving Rob’s bricklaying problem
[image: A vertical number line with bricks. At the top reads: 9 hours = _? 

Towards the bottom of the vertical number line reads 36 bricks = 45 minutes with the added step of: 12 bricks = 15 minutes by dividing by 3.]
On individual whiteboards, students use this information to solve the original problem of how many bricks Rob will lay in 9 hours.
[bookmark: _Int_umJ7e6HV]Students complete a gallery walk to observe how other students have recorded their ideas on the vertical double number line.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot solve word problems involving rates using multiplication and division.
Provide a scaffolded version of the vertical double number line with 15-minute periods already marked.
Provide concrete materials such as counters to assist calculations and visualise proportions.
	Stage 3 students can solve word problems involving rates using multiplication and division.
Pose the problem: If Rob worked at the same rate the next day and laid a total of 264 bricks, how many hours did Rob work?
Students create their own word problems involving rates for their classmates to complete. Students should use the vertical double number line to solve the word problems.


[bookmark: _Toc166248774]Discuss and connect the mathematics – 5 minutes
Regroup as a class and summarise the key mathematical ideas. Ask:
How did visual representations (area model and vertical double number line) help you solve the problems?
Did you notice someone who used the same strategy as you?
Did you notice someone who used a different strategy to you?
Did you notice someone who used another representation to help solve the problems?
When would visual representations not be useful?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students create and represent multiplicative structure? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students select and use efficient strategies to multiply whole numbers of up to 4 digits by one- and 2-digit numbers? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students solve word problems involving rates using multiplication and division? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS5, MuS6
Stage 3 – MuS7, MuS8, PrT4.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-MT: 2A.3.




[bookmark: _Lesson_5][bookmark: _Toc147500532][bookmark: _Toc166248775]Lesson 5
Core concept: place value understanding supports mathematicians with multiplicative thinking.
[bookmark: _Toc147500533][bookmark: _Toc166248776]Daily number sense – make it true – 10 minutes
Daily number sense activities for Lessons 5 to 7 ‘loop’ back to concepts and procedures covered in previous units to assist students to build an increasingly connected network of ideas. These concepts may differ from the core concepts being covered by the unit.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
complete number sentences involving additive relations to find unknown quantities.
Students working towards Stage 3 outcomes are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students working towards Stage 2 outcomes can:
calculate missing numbers by completing number sentences involving addition and subtraction.
Students working towards Stage 3 outcomes can:
use place value to add or subtract 3 or more numbers with different numbers of digits.


[bookmark: _Hlk166237148]This activity is an adaptation of Subtraction with Regrouping 2 by Ignaciuk from the Open Middle website.
1. Draw Figure 21 on the board.
[bookmark: _Ref163212687]Figure 21 – Stage 2 make it true
[image: Example of how to draw the number sentence. There are 2 boxes to the left, a subtraction symbol, 2 boxes to the right, an equals sign and the number 39.]
1. In pairs, Stage 2 students use digits 1–9 (only once each), placing a digit in each box to make the number sentence correct. For example, 56 – 17 = 39.
1. Draw Figure 22 on the board.
[bookmark: _Ref163212705]Figure 22 – Stage 3 make it true
[image: Example of how to draw a number sentence. There are 4 boxes to the left, a subtraction symbol, 3 boxes to the right, a subtraction symbol, 2 boxes to the right, an equals sign and the number 39.]
1. In pairs, Stage 3 students place a digit in each box to make the number sentence correct. Stage 3 students can use digits more than once. For example, 1045 – 981 – 25 = 39.
1. Encourage students to find more than one solution for their given equation.
1. As a class, share and compare solutions. Students identify the strategies they used and justify their choices.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students calculate missing numbers by completing number sentences involving addition and subtraction? 
[MAO-WM-01, MA2-AR-02]
Can Stage 3 students use place value to add or subtract 3 or more numbers with different numbers of digits? [MAO-WM-01, 
MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPA3, NPA4
Stage 3 – AdS7, AdS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-AT: 2A.4, 2A.5
Stage 3 – IfSR-AT: 3A.3, 3A.4, 3A.5.


[bookmark: _Toc166248777][bookmark: _Toc147500534]Core lesson 1 – number slides – 20 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
recognise and represent numbers that are 10, 100 or 1000 times as large
investigate number sequences involving related multiples.
Students working towards Stage 3 outcomes are learning to:
multiply and divide decimals by powers of 10.
	Students working towards Stage 2 outcomes can:
describe how making a number 10, 100 or 1000 times as large changes the place value of digits
investigate number patterns involving related multiples.
Students working towards Stage 3 outcomes can:
compare the relative place value of digits to multiply and divide a decimal by powers of 10.


[bookmark: _Hlk166237713]This activity is an adaptation of Multiplication of large numbers from Arc Learning: Mathematics Curriculum Companion by State Government of Victoria (Department of Education).
Write 8  3 = for Stage 2 students and 0.024  10 = for Stage 3 students on the board. Students record the equation and answer on individual whiteboards.
Ask Stage 2 students what would happen if:
the 3 becomes 10 times as large
the 3 becomes 100 times as large
the 3 and the 8 become 10 times as large
the 3 becomes 100 times as large and the 8 becomes 10 times as large.
Ask Stage 3 students what would happen if:
the 10 becomes 10 times as large
the 10 becomes 100 times as large
the 10 and the 0.024 become 10 times as large
the 10 becomes 100 times as large and the 0.024 becomes 10 times as large.
[bookmark: _Ref150236982]Students record the equations and answer on their whiteboard (see Figure 23 for Stage 2 and Figure 24 for Stage 3).
[bookmark: _Ref163212728]Figure 23 – Stage 2 student whiteboard
[image: Stage 2 student work example. A whiteboard with the equations 8 × 3 = 24, 8 × 30 = 240, 8 × 300 = 2400, 80 × 30 = 2400, 80 × 300 = 24 000.]
[bookmark: _Ref163212750]Figure 24 – Stage 3 student whiteboard
[image: Stage 3 student work example. A whiteboard with the equations 0.024 x 10 = 0.24, 0.024 x 100 = 2.4, 0.024 x 1000 = 24, 0.24 x 100 = 24 and 0.24 x 1000 = 240.]
As a class discuss:
What do you notice about the answers in each equation?
What stays the same? What changes?
Does this pattern help us to predict what will happen when looking at other numbers?
Draw place value houses on the board. Explain that using place value houses highlights how the numbers slide from one place value to the next when multiplying by powers of 10. Explain that each time the multiplier or the multiplicand are increased by a power of 10, the digits in the answer move to the left by one place (see Figure 25 for Stage 2 and Figure 26 for Stage 3).
[bookmark: _Ref163212786]Figure 25 – Stage 2 teacher demonstration of number movement for 
[image: A whiteboard with the equations 8 × 3 = 24, 8 × 30 = 240, 8 × 300 = 2400, 80 × 30 = 2400, 80 × 300 = 24 000.
The answers are represented in place value houses – 24, 240, 2400, 24 000.]
[bookmark: _Ref163212817]Figure 26 – Stage 3 teacher demonstration of multiplication number movement for 
[image: A whiteboard with the equations 0.024 × 10 = 0.24, 0.024 × 100 = 2.4, 0.024 × 1000 = 24, 0.24 × 100 = 24, 0.24 × 1000 = 240. 

The answers are represented in place value houses – 0.24, 2.4, 24, 240.]
Model to Stage 3 students the change in place value when dividing by powers of 10 using the starting equation of 240 ÷ 10 = 24. Explain that each time the multiplier or the multiplicand are decreased by a power of 10, the digits in the answer move to the right by one place (see Figure 27).
[bookmark: _Ref163212852]Figure 27 – Stage 3 teacher demonstration of division number movement for 
[image: A whiteboard with the equations 240 ÷ 10 = 24, 24 ÷ 10 = 2.4, 2.4 ÷ 10 = 0.24, 2.4 ÷ 100 = 0.024, 0.24 ÷ 10 = 0.024. 
The answers are represented in place value houses – 24, 2.4, 0.24, 0.024.]
[bookmark: _Toc166248778]Core lesson 2 – spinners – 20 minutes
This activity is an adaptation of Multiplication of large numbers from Arc Learning: Mathematics Curriculum Companion by State Government of Victoria (Department of Education).
Explain that the aim of the activity is to complete multiplication number sentences. Students work in pairs, using their knowledge of place value to multiply large numbers (Stage 2) or decimals (Stage 3).
For Stage 2 pairs, when it is Player A’s turn, Player B chooses 2 of the spinners from Resource 6 – large number spinners. Each player spins one spinner using a paper clip.
Player A determines the product of the 2 numbers selected by the spinners, recording these as an equation on an individual whiteboard. Player B checks their answer using a calculator (see Figure 28).
[bookmark: _Ref163212904]Figure 28 – large number spinners student work
[image: Large number multiplication student work example. A whiteboard with 3 spinners. 

Spinner 1 indicates 20. Spinner 2 indicates 7. Under the spinners is written 20 × 7 = 140. 

A calculator sits on the right of the board with the number 140 on the screen. 

An image of a student is on the left of the whiteboard with a speech bubble above the student’s head. 

In the speech bubble, it says ‘I know 2 × 7 = 14 so I know 20 × 7 = 140.’]
For Stage 3 pairs, both spinners from Resource 7 – decimal spinners are to be used. Each player spins one spinner using a paperclip.
Player A determines the product of the 2 numbers selected by the spinners, recording these as an equation on an individual whiteboard. Player B checks their answer using a calculator.
For each answer, Stage 3 students record a way they can create the number by dividing by powers of 10. For example, if the answer is 0.06, it can be created by dividing 6 by 100.
Students repeat, swapping roles.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot describe how making a number 10, 100 or 1000 times as large changes the place value of digits.
Focus on making numbers 10 times as large before moving on to 100 times as large.
Support students to use a calculator to make numbers 10, 100 or 1000 times as large and highlight the pattern that occurs.
Stage 3 students cannot compare the relative place value of digits to multiply and divide a decimal by powers of 10.
Focus on multiplying and dividing decimals by 10 before moving on to 100 and 1000.
Assist students by providing resources such as a number slider or place value houses to support multiplicative understanding.
	Stage 2 students can describe how making a number 10, 100 or 1000 times as large changes the place value of digits.
In pairs, students create 4-digit numbers for their partner to make 10, 100 and 1000 times as large.
In pairs, students give their partner a number, for example, 850. The partner shows how they can create the number using powers of 10. For example, 85 multiplied by 10.
Stage 3 students can compare the relative place value of digits to multiply and divide a decimal by powers of 10.
In pairs, students create a decimal number for their partner. Students must make their number 20, 200 and 2000 as large.
In pairs, students give their partner a decimal, for example, 0.85. The partner shows 2 different ways they can create the decimal, using either multiplication or division by a power of 10. For example, 8.5 divided by 10, 850 divided by 1000.


[bookmark: _Toc166248779]Consolidation and meaningful practice – 15 minutes
Write 7 × 4 = for Stage 2 students and 0.009 × 10 = for Stage 3 students on the board.
Students record the equation on an individual whiteboard. Students then write as many variations of the equation as they can, making the multiplicand and/or multiplier 10, 100 or 1000 times as large.
Students record as many different equations as possible on their whiteboards.
[bookmark: _Int_4SL2aEht]Students complete a gallery walk to observe the equations recorded by their classmates.
Ask:
Did you recognise any of the equations you recorded?
Did you see some different equations that you did record on your own whiteboard?
What made this activity tricky?
What did you already know that made this activity easier?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students describe how making a number 10, 100 or 1000 times as large changes the place value of digits? 
[MAO-WM-01, MA2-RN-01]
Can Stage 2 students investigate number patterns involving related multiples? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students compare the relative place value of digits to multiply and divide a decimal by powers of 10? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPA3, NPA4, NPV8, NPV9
Stage 3 – NPV8, MuS9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-NP: 4B.6
Stage 3 – IfSR-MT: 4A.3, 4A.4, 4A.5.




[bookmark: _Lesson_6][bookmark: _Toc147500537][bookmark: _Toc166248780]Lesson 6
Core concept: flexible methods of computation in multiplication and division involve composing and decomposing numbers.
[bookmark: _Toc147500538][bookmark: _Toc166248781]Daily number sense – create an equation – 15 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
complete number sentences involving additive relations to find unknown quantities.
Students working towards Stage 3 outcomes are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students working towards Stage 2 outcomes can:
find the missing number in an equivalent number sentence involving operations of addition or subtraction on both sides of the equals sign.
Students working towards Stage 3 outcomes can:
use place value to add or subtract 3 or more numbers with different numbers of digits.


This activity is an adaptation of Adding and subtraction two-digit whole numbers by Errey from the Open Middle website.
1. Draw Figure 29 on the board.
[bookmark: _Ref163212941]Figure 29 – Stage 2 equation
[image: An example of how to write the equation. Two boxes, subtraction sign, 2 boxes, equals sign, 2 boxes, plus sign, 2 boxes.]
1. In pairs, Stage 2 students use digits 0–9 (only once each), placing a digit in each box to make a correct equation. For example, 78 – 40 = 15 + 23.
1. Draw Figure 30 on the board.
[bookmark: _Ref163212958]Figure 30 – Stage 3 equation
[image: An example of how to write the equation. Three boxes, plus sign, 2 boxes, plus sign, one box, equals sign, one large box.]
1. In pairs, Stage 3 students use digits 1–9 (only once each), placing a digit in each box to make the sum as close to 1000 as possible. For example, 918 + 75 + 6 = 999.
1. Encourage students to find more than one solution for their given equation.
1. As a class, share and compare solutions. Students identify the strategies they used and justify their choices.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students find the missing number in an equivalent number sentence involving operations of addition or subtraction on both sides of the equals sign? [MAO-WM-01, MA2-AR-02]
Can Stage 3 students use place value to add or subtract 3 or more numbers with different numbers of digits? [MAO-WM-01, 
MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPA3, NPA4
Stage 3 – AdS7, AdS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-AT: 2A.1, 2A.4, 2A.5
Stage 3 – IfSR-AT: 3A.3, 3A.4, 3A.5.


[bookmark: _Toc166248782]Core lesson 1 – powers of 10 – 25 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
recognise and represent numbers that are 10, 100 or 1000 times as large
operate with multiples of 10.
Students working towards Stage 3 outcomes are learning to:
multiply and divide decimals by powers of 10.
	Students working towards Stage 2 outcomes can:
describe how making a number 10, 100 or 1000 times as large changes the place value of digits
use multiplication facts with multiples of 10 to multiply a one-digit number by a multiple of 10
apply the commutative and associative properties to multiply by multiples of 10.
Students working towards Stage 3 outcomes can:
compare the relative place value of digits to multiply and divide a decimal by powers of 10
use mental strategies to multiply benchmark decimals by single-digit numbers.


Write the number 142 on the board for Stage 2 students and the number 1.425 on the board for Stage 3 students.
Students to find the number 10 times larger.
Note: Stage 3 students may be able to complete this mentally; however, support can be provided by using the area model (see Figure 31).
[bookmark: _Ref163212981]Figure 31 – Stage 3 area model for 1.425 x 10
[image: An area model showing 1 and 425 thousandths partitioned to solve 1.425 × 10 = 14.25.]
Select students to demonstrate the strategy they used to calculate the answer.
Stage 2 students find the number 100 times larger than 142. Stage 3 students find the number 100 times larger than 1.425.
Select students to demonstrate the strategy they used to calculate the answer.
Stage 2 students then find the number 1000 times larger than 142 and Stage 3 students find the number 1000 times larger than 1.425.
Select students to demonstrate the strategy they used to calculate the answer.
Write the number 387 on the board. Stage 2 students find the number 10, 100 and 1000 times larger.
Write the number 3875 on the board. Stage 3 students find the number 10, 100 and 1000 times smaller.
Select students to demonstrate the strategies they used to calculate the answers.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot recognise and represent numbers that are 10, 100 or 1000 times as large or Stage 3 students cannot multiply and divide decimals by powers of 10.
Support students by only working with numbers that are 10 times as large before moving on to other powers of 10.
Assist students by providing resources such as a number slider or multiplication chart to support multiplicative understanding.
	Stage 2 students can recognise and represent numbers that are 10, 100 or 1000 times as large.
In pairs, students create a number for their partner (initially using 2- or 3-digit numbers). Students must make their number 20, 200 and 2000 as large.
In pairs, students use ‘yes and no’ questions to play Mastermind.
Stage 3 students can multiply and divide decimals by powers of 10.
Challenge students to investigate the inverse nature of multiplication and division by identifying as many facts as they can using the one decimal. For example, using 0.65, we know that 0.65 times 10 is 6.5 and 6.5 divided by 10 is 0.65.
Students write a 2-step word problem in which the beginning number is 365 and the final answer is 3.65. For example, Joe’s mother gave him $365 for a day at a theme park with 9 friends. His mother said he had to share the money equally between himself and his friends. At the theme park, he was required to pay a tenth of his share of the money for each ride. How much did one ride cost? Students write a second 2-step word problem in which the beginning number is 4.79 and the final answer is 479.


[bookmark: _Toc166248783]Core lesson 2 – multiplication strategies – 15 minutes
Write 3 equations on the board for Stage 2 students:
2 × 40
5 × 60
8 × 90.
Write 3 equations on the board for Stage 3 students:
3.5 × 2
7.25 × 2
9.5 × 5.
Provide students with individual whiteboards to solve each equation.
Students turn and talk to a partner to discuss the strategies they used.
Ask:
Could you use the same strategy to solve each of the equations?
Was your strategy the same as the one used by your partner?
Which one was the easiest and which was the most challenging?
How did you think about the decimals to solve the equations? (Stage 3)
Can you think of another way to solve these equations?
Remind Stage 2 students that when 2 or more numbers are multiplied, the product stays the same, regardless of how the factors are grouped. This is called the ‘associative property’ of multiplication.
Associative property: when more than 2 numbers are added or multiplied, the result is unchanged, regardless of how they are grouped or associated. For example, 5 × 60 can be calculated as 5 × 6 × 10 or 30 × 10 or 50 × 6.
[bookmark: _Toc166248784]Consolidation and meaningful practice – 10 minutes
Write the number 245 on the board.
All students record the numbers 10, 100 and 1000 times larger on their whiteboard.
Stage 3 students will also record the numbers 10, 100 and 1000 times smaller on their whiteboard.
Students compare their numbers with a partner, reading the numbers aloud and explaining the strategy they used to complete the task.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students describe how making a number 10, 100 or 1000 times as large changes the place value of digits? 
[MAO-WM-01, MA2-RN-01]
Can Stage 2 students use multiplication facts with multiples of 10 to multiply a one-digit number by a multiple of 10? [MAO-WM-01, MA2-MR-01]
Can Stage 2 students apply the commutative and associative properties to multiply by multiples of 10? [MAO-WM-01, 
MA2-MR-01]
Can Stage 3 students use mental strategies to multiply benchmark decimals by single-digit numbers? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students compare the relative place value of digits to multiply and divide a decimal by powers of 10? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS6, MuS7
Stage 3 – NPV8, MuS9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-NP: 4B.6
Stage 3 – IfSR-MT: 4A.3, 4A.4, 4A.7.


[bookmark: _Lesson_7][bookmark: _Toc147500542][bookmark: _Toc166248785]Lesson 7
Core concept: number properties can be used to solve multiplication problems (Stage 2) and flexible methods of computation in multiplication and division involve composing and decomposing numbers (Stage 3).
[bookmark: _Toc147500543][bookmark: _Toc166248786]Daily number sense – worded problems – 15 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
complete number sentences involving additive relations to find unknown quantities.
Students working towards Stage 3 outcomes are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students working towards Stage 2 outcomes can:
create word problems that correspond to given addition and subtraction number sentences.
Students working towards Stage 3 outcomes can:
solve word problems, including multistep problems.


1. Write 15 + _= 38 on the board for Stage 2 students.
Stage 2 students write a word problem to match the addition equation. For example, Farmer Kai collected 15 eggs from his chickens in week one, but he forgot to count how many eggs he collected in week 2. He collected 38 eggs altogether. How many eggs did Farmer Kai collect in week 2?
In pairs, Stage 2 students share their word problems, ensuring that their partner’s word problem matches the equation.
Write 866 + _ = 1040 on the board for Stage 3 students.
Stage 3 students write one correct and 2 incorrect word problems for the equation. To see an example of different word problems for an equation, see Resource 5 – Which is correct?
In pairs, Stage 3 students share their word problems and determine which word problem matches the equation.
Repeat by writing 24 − _ = 13 on the board for Stage 2 students and 78 + _ − _ = 56 for Stage 3 students.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students create word problems that correspond to given addition and subtraction number sentences? [MAO-WM-01, MA2-AR-02]
Can Stage 3 students solve word problems, including multistep problems? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPA3
Stage 3 – AdS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-AT: 2A.4, 2A.5.


[bookmark: _Toc147500544][bookmark: _Toc166248787]Core lesson – 45 minutes
[bookmark: _Toc166248788]Stage 2 task – number properties
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
use number properties to find related multiplication facts
operate with multiples of 10.
	Students working towards Stage 2 outcomes can:
use the commutative property of multiplication
use the associative property within multiplication to regroup factors
use multiplication facts with multiples of 10 to multiply a one-digit number by a multiple of 10.


Note: understanding the commutative and associative property of multiplication gives students flexibility with strategies and reduces the number of multiplication facts students need to memorise.
Draw 3 fact family triangles on the board: 6, 2, 3 and 60, 20, 3 and 600, __, 3 (see Figure 32).
[bookmark: _Ref163213059]Figure 32 – fact family triangles
[image: Three fact family triangles. The first has the numbers 6, 3 and 2. The second has the numbers 60, 3 and 20. The third has the numbers 600, 3 and a question mark. ]
Ask:
What do you notice about the fact families?
How does the value of the digit 6 change in the numbers?
How can renaming 60 as 6 tens help find its fact families?
How do the multiplication and division facts for 6 relate to the fact family for 60?
What number is missing in the third fact family? Explain how you know.
Draw a table on the board and record the number 60 above it. Label one side ‘Division facts’ and the other side ‘Multiplication facts’.
Students provide as many multiplication and division facts as they can for both sides. Record the equations in the table (see Figure 33).
[bookmark: _Ref163213084]Figure 33 – facts for 60
[image: Example of student whiteboard, divided into 2 columns. The first column is labelled 'Division facts'. The facts listed underneath are: 60÷3=20
60÷20=3
60÷10=6
60÷6=10
60÷4=15     
The second column is labelled 'Multiplication facts.' The facts underneath are: 6x10=60
20x3=60
15x4=60
30x2=60
10x6=60
The number 60 is drawn above the columns. ]
Remind students that factors can be multiplied in any order and the product remains the same. This is called the ‘commutative property’ of multiplication.
Commutative property: commutative property of addition or multiplication means that 2 numbers can be added or multiplied in any order and the solution will be the same. Commutative law, commutativity and turn-around facts are interchangeable terms.
Select students to identify facts from the table which show the commutative property. For example, 6 × 10 = 60 and 10 × 6 = 60. Circle these equations.
Ask students to offer a fact that would show the commutative property of another multiplication fact.
Record the numbers 12 and 120 on the board.
Students find as many multiplication and division facts as they can for 12 and record them in a table in their workbooks. They use these facts to help them complete a fact table for 120 and identify equations that show the commutative property.
Ask:
Did you find all the factors of 120? How do you know?
Were there more division or multiplication equations recorded? Why?
1. Write the number 18 on the board. Students write down one pair of factors for that product in their workbooks. Students compare and discuss their choice of factors with a partner.
1. Record the pairs of factors presented by the class.
1. Students turn and talk to identify patterns in the list of factors, such as the commutative property or doubling and halving.
1. Identify one pair of factors, 9  2, and ask students if it is the same or different from 3 × 3 × 2.
1. Ask students what other pair of factors could also be expressed as 3 × 3 × 2.
1. Remind students that when 2 or more numbers are multiplied, the product stays the same, regardless of how the factors are grouped. This is called the ‘associative property’ of multiplication.
1. Repeat this sequence with other numbers, for example, 12, 24 or 36.
1. Pose the following problem: On our classroom wall, there are 8 shelves with 25 books on each shelf. How many books are there on our wall?
1. Students use the associative property to solve the problem.
1. Ask:
What was the first step you took to solve this problem?
Do you think using the associative property helped in solving the task? Why or why not?
Would you use this strategy to solve this problem if there were 100 books on each shelf? Why or why not?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot use number properties to find related multiplication facts.
Provide students with manipulatives, such as linking cubes or counters, to rearrange numbers into different forms without changing their value.
Support students by providing a multiplication grid to identify factors.
	Stage 2 students can use number properties to find related multiplication facts.
Students investigate fact families for multiples of 100 and 1000.
Students play the online game Factors and Multiples by NRICH.


[bookmark: _Toc166248789][bookmark: _Toc147500545]Stage 3 task – benchmark operations
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
select and apply strategies to solve problems involving multiplication and division with whole numbers
multiply and divide decimals by powers of 10.
	Students working towards Stage 3 outcomes can:
solve word problems involving rates using multiplication and division
use mental strategies to multiply benchmark decimals by single-digit numbers
compare the relative place value of digits to multiply and divide a decimal by powers of 10.


This activity is an adaptation of ‘Multiplying and dividing numbers with decimal parts by 10, 100, etc.’ from Building Engagement in Middle Years Mathematics: Learning sequences for mixed-ability classrooms by Sullivan.
Pose the following question: If 5 × 2 = 10 and 50 × 2 = 100, can you work out the product of 0.5 × 2?
In pairs, students represent how they would solve the equation on an individual whiteboard.
Explain that when multiplying or dividing by 10 or 100, it is the value of the number that changes as each digit changes in place value. For example, 0.5 × 2 will be less than 10. The answer is one.
Note: remind students that the benchmark decimal of 0.5 is equivalent to the fraction of .
Pose the following question: If 5 × 2 = 10 and 0.5 × 2 = 1, what is the product of 1.5 × 2?
Students use their whiteboards to record a visual representation to solve 1.5 × 2.
Demonstrate the use of the area model as an effective visual representation to multiply 1.5 × 2 (see Figure 34).
[bookmark: _Ref163213131]Figure 34 – use of area model to solve 1.5 × 2
[image: An area model representing 1.5 × 2 = 3 with partitioning: 1 × 2 = 2 and 0.5 × 2 = 1.]
If students did not use an area model to find a solution, they can record the example on their whiteboard.
Write the equations 25 × 9 = 225 and 25 × 90 = 2250 on the board.
Using these equations, students estimate the product of the following number sentences before solving:
2.5 × 9
25 × 0.9
0.25 × 9.
Invite students to share their solutions and how close their estimates were to the answers.
Pose the following scenario: Farmer Joe owns a small plot of land that grows apple trees. Each year at Christmas, he harvests the apples and produces jugs of apple juice to sell. Each jug is filled with 2.25 litres of apple juice.
In pairs, students work out the following:
How many litres of juice will Farmer Joe need for 10 jugs?
How many litres of juice will he need for 100 jugs?
How many litres of juice will he need for 5 jugs?
Ask students to share the strategies used to solve each problem. Ensure they understand that 0.25 litres becomes 1.25 litres when multiplied by 5.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot compare the relative place value of digits to multiply and divide decimals by powers of 10.
Support students to say the equation aloud to reinforce the connection to fractional language. For example, students say aloud, ‘half of 9 is zero and 5 tenths times 9’.
Support students to use an area model as a visual representation of each equation.
	Stage 3 students can compare the relative place value of digits to multiply and divide decimals by powers of 10.
Pose the following question: If 75 × 5 = 375 and 75 × 50 = 3750, what is 7.5 × 5 and 75 × 0.5?
Provide students with a 10-sided die. Students roll the die 3 times and record different multiplication statements using the 3 digits. For example, dice rolls of 5, 6 and 9 can be written as 5.6 × 9, 
6.5 × 9 or 9.6 × 5. Students estimate the product through reasoning, then record the product of each.


[bookmark: _Toc166248790]Discuss and connect the mathematics – 10 minutes
Regroup as a class and summarise the key mathematical ideas. Ask:
How does understanding multiplication facts help with finding multiples of numbers 10 times or 100 times as large? (Stage 2)
How would you explain the commutative property to someone who did not know about it yet? (Stage 2)
How does understanding multiplication facts help find multiples of decimals 10 times or 100 times as large? (Stage 3)
How does the area model help when multiplying decimal numbers? (Stage 3)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students use the commutative property of multiplication? [WAO-WM-01, MA2-MR-01]
Can Stage 2 students use the associative property within multiplication to regroup factors? [WAO-WM-01, MA2-MR-01]
Can Stage 2 students use multiplication facts with multiples of 10 to multiply a one-digit number by a multiple of 10? [WAO-WM-01, MA2-MR-01]
Can Stage 3 students solve word problems involving rates using multiplication and division? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students use mental strategies to multiply benchmark decimals by single-digit numbers? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students compare the relative place value of digits to multiply and divide a decimal by powers of 10? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS6, MuS7
· Stage 3 – NPV8, MuS7, MuS8, MuS9, PrT4.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-MT: 2A.9
Stage 3 – IfSR-MT: 4A.3, 4A.4, 4A.7.




[bookmark: _Lesson_8][bookmark: _Toc147500547][bookmark: _Toc166248791]Lesson 8
Core concept: number properties can be used to solve multiplication problems (Stage 2) and the order of operations is important to solve mathematics problems (Stage 3).
[bookmark: _Toc147500548][bookmark: _Toc166248792]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K–6 resources
Universal Resources Hub.
[bookmark: _Toc147500549][bookmark: _Toc166248793]Core lesson – 50 minutes
[bookmark: _Toc166248794]Stage 2 task – flexible partitioning
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
use number properties to find related multiplication facts.
	Students working towards Stage 2 outcomes can:
use the commutative property of multiplication 
use flexible partitioning within multiplication.


This activity is an adaptation of Mathematical proofs in primary school by Russo.
1. Remind students that when solving multiplication problems, some numbers can be partitioned using knowledge of place value and addition to make the numbers easier to work with. This is due to the ‘distributive property’ of multiplication. It can help students work out unknown multiplication facts from known multiplication facts.
The distributive property: multiplication of numbers is distributive over addition because the product of one number with the sum of 2 others equals the sum of the products of the first number with each of the others. For example, the product of 3 with (4 + 5) gives the same result as the sum of 3 × 4 + 3 × 5.
1. Display Resource 8 – partitioned arrays. Ask students how many dots are in the array and to consider how they could make the array easier to work with by partitioning it into different sections (see Figure 35).
[bookmark: _Ref163213173]Figure 35 – examples of partitioned arrays
[image: There are 2 arrays. The first one contains 42 dots in a 7 × 6 array with text that reads 7 × 6 is 7 × 5 plus 7 × 1. A black line has been drawn separating the last row of dots.

The second one contains 42 dots in a 7 × 6 array with text that reads 7 × 6 is 6 × 6 plus 1 × 6. A black line has been drawn separating the last column of dots.]
1. Ask:
Which multiplication and division facts up to 10 × 10 do you find the easiest to recall. Why?
Which multiplication and division facts do you find more challenging to recall? Why?
1. Record the challenging recall facts on the board.
1. Select a challenging recall fact from the board and ask students to consider what numbers could be partitioned to help generate this fact, such as 8 × 6 (4 × 6) (4 × 6) or (5 × 6) (3 × 6). Students turn and talk and discuss their strategies.
1. Regroup and select individual students to explain which factors they partitioned and demonstrate their thinking by drawing a partitioned array.
1. Students apply the distributive law to the remaining examples in the list of challenging multiplication facts. They record their thinking using arrays or tables and write the matching number sentences.
This activity is an adaptation of Multiplication toss from Mathematics K–6 Resources by State of New South Wales (Department of Education).
Provide pairs of students with Resource 9 – multiplication toss spinner, one sheet of grid paper, paperclips to use as spinners and 2 different coloured markers.
Each player takes a turn to spin the spinners. If a 5 and 6 are spun, the player can enclose a block of 5 rows of 6 (5 sixes) or use the commutative property and enclose 6 rows of 5 (6 fives). The player records their turn as a number sentence, for example, 5 × 6 = 30.
Players can also choose to use the distributive property and partition numbers if that helps fit the block on the grid paper. For example, 5 sixes can be renamed as 2 sixes and 3 sixes and recorded as (2 × 6)  (3 × 6) = 30.
Students are not allowed to overlap their area with another player’s area.
The winner is the player with the largest area blocked out after 10 spins.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot use flexible partitioning within multiplication.
Draw a 6 × 6 array on grid paper and partition the array by cutting it into smaller arrays. Support students to connect the addition of these arrays to 6 × 6 multiplication facts.
Students use concrete materials to partition 24 into equal groups and identify that the product remains the same even if the number of equal groups changes.
	Stage 2 students can use flexible partitioning within multiplication.
Students roll 3 dice to find ways of multiplying 2-digit numbers with a single-digit number. For example, if they roll a 1, 4 and 5, the number sentence created is 14 × 5. This can be solved and renamed as (7 × 5) (7 × 5).
Students create word problems using their number sentences and the distributive property.


[bookmark: _Toc166248795][bookmark: _Toc147500550]Stage 3 task – using grouping symbols
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
explore the use of brackets and the order of operations to write number sentences.
	Students working towards Stage 3 outcomes can:
use grouping symbols ( ) in number sentences to indicate operations that must be performed first
investigate the order of operations using real-life contexts
solve problems involving grouping symbols.


This activity is an adaptation of ‘Order of operations’ from Teaching Mathematics: Foundations to Middle Years by Siemon et al.
[bookmark: _Hlk161737710]Revise the role of order of operations in equations. Demonstrate that when grouping symbols are used, the combination of numbers and operations will affect the final answer. For example, 1 + 2 × 3 = 7, but (1 + 2) × 3 = 9.
Note: the Stage 3 teaching advice states that the order of operations convention is to be used to reduce the risk of misunderstanding. In this way, complete all multiplications and divisions working left to right before adding and subtracting. Grouping symbols are used to indicate what to do first or to make certain the order is clear. Mnemonics like BOMDAS, BIDMAS or PEMDAS are often misleading as they suggest an absolute order between addition (A) and subtraction (S) or multiplication (M) and division (D) (NESA 2022).
Display Resource 10 – Who is correct? and provide students with individual whiteboards to solve the problem.
Students turn and talk to discuss which answer is correct and why.
Ask:
How do you know which response is the correct answer?
How did you work this out?
What errors were made in the incorrect calculation?
Revise that:
grouping symbols are used to change the order by indicating what to do first when solving an equation
grouping symbols ensure the equation is accurately communicating the problem needing to be solved
in the absence of grouping symbols, all multiplication and division operations are still completed first by working from left to right. Adding and subtracting happens after this.
Display Resource 11 – more grouping symbols. Students work in pairs to solve each word problem by using grouping symbols in a number sentence to indicate the order in which it should be solved.
Select students to demonstrate how they were able to use grouping symbols to solve each equation, discussing the strategies they used.
[bookmark: _Hlk166246497]This activity is an adaptation of Order of Operations 5 by Rawding from the Open Middle website.
Draw Figure 36 on the board.
[bookmark: _Ref163213205]Figure 36 – order of operations task
[image: A whiteboard with blank boxes for order of operations using the numerals zero to 9 in the equations: _ divided by ( _ - _) _ + _ × _ and _ − _ divided by _ × _.]
Using the digits 0–9 only once each, students place a digit in each box so that each equation equals a different odd number. For example, 7 ÷ (6 − 5) = 7, 1 + 2 × 0 = 1, 9 − 8 ÷ 4 × = 3. 
Students compare their answers with a partner, discussing the strategies they used.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot explore the use of brackets and the order of operations to write number sentences.
Provide students with concrete materials such as counters to assist them when calculating the answer to each equation.
Support students by allowing the use of a calculator to determine the total of their equations.
	Stage 3 students can explore the use of brackets and the order of operations to write number sentences.
Pose the problem: I found 6 frogs and 4 spiders. How many creatures’ legs did I find altogether? If we had 5 boxes and each box could only contain creatures with a total of 12 legs, which combinations could be used? (For example, boxes 1 to 4 would contain a frog and a spider each, but box 5 would contain 3 frogs).
Allow students to select any 4 digits. Once selected, the digits must be placed in an order and must remain in that order for the duration of the task. For example, 1, 9, 3 and 7. Using any mathematical operation, students must create equations that equal as many numbers between zero and 100 as possible. For example, 19 + 3 − 7 = 15 and (1 + 9) × 3 + 7 = 37.


[bookmark: _Toc166248796]Discuss and connect the mathematics – 5 minutes
Regroup as a class and summarise the key mathematical ideas. Ask:
How would you explain the distributive property to someone who did not know about it yet? (Stage 2)
Can you think of real-life situations where the distributive property could help make calculations easier? (Stage 2)
How would you explain the purpose of grouping symbols to someone who did not know about them yet? (Stage 3)
Can you think of real-life situations where grouping symbols could help make calculations easier? (Stage 3)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students use the commutative property of multiplication? [MAO-WM-01, MA2-MR-01]
Can Stage 2 students use flexible partitioning within multiplication? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students use grouping symbols ( ) in number sentences to indicate operations that must be performed first? [MAO-WM-01, MA3-MR-02]
Can Stage 3 students investigate the order of operations using real-life contexts? [MAO-WM-01, MA3-MR-02]
Can Stage 3 students solve problems involving grouping symbols? [MAO-WM-01, MA3-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS6, MuS7
Stage 3 – NPA5.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-MT: 2A.9.




[bookmark: _Resource_1_–][bookmark: _Toc147500552][bookmark: _Toc166248797]Resource 1 – balance the scales
[image: Six diagrams of balance scales. Each scale has a black triangle with a line across the top. 

Three have Stage 2 written in the black triangle and the other 3 have Stage 3 written in the black triangle. 

The black triangle represents an equals sign. On the left of the line is a large rectangle that is coloured from red to orange and contains an equation or number. On the right of the line is a yellow box which contains an equation, a number or a mathematical symbol.

The first scale for Stage 2 is 5 × 4 = _ ÷ _.

The second scale for Stage 2 is 7 × 4 = _ ÷ _.

The third scale for Stage 2 is 24 ÷ 3 = box is blank.

The first scale for Stage 3 is 26 = 7 + 6 × 4 – 2.

The second scale for Stage 3 is 20 = 8 − 12 ÷ 6 + 14.

The third scale for Stage 3 is 24 = 3 + 5 × 3.]

[bookmark: _Resource_2_–][bookmark: _Toc166248798][bookmark: _Toc147500554]Resource 2 – think board
[image: A blank think board which appears as a rectangle divided into triangles with a smaller rectangle at the base. ]


[bookmark: _Resource_3_–][bookmark: _Toc166248799]Resource 3 – footy final cards (Stage 2)
[image: A 6 by 5 table containing the numbers 0, 1, 1, 2, 2, 3, 4, 5, 5, 6, 7, 7, 7, 8, 8, 9, 10, 11, 12, 12 and 10 multiplication signs.]


[bookmark: _Resource_4_–][bookmark: _Toc166248800]Resource 4 – footy final cards (Stage 3)
[image: A 6 by 5 table containing numbers and the multiplication sign. The first 10 squares are yellow and have one- or 2-digit numbers: 1, 2, 3, 4, 5, 6, 17, 28, 39, 40. 

The next 10 squares are purple and have 2- or 3-digit numbers: 51, 62, 73, 84, 95, 106, 217, 328, 439, 540. 

The last 10 squares are white and have the multiplication symbol. ]


[bookmark: _Resource_5_–][bookmark: _Toc166248801]Resource 5 – Which is correct?
Stage 2
5 × 16 = 80
I bought 2 shirts for $16 each. I then paid $34 for another 2 shirts. I went back to the store one more time and bought another shirt for $16. How much did I pay altogether?
I paid $32 for 2 shirts. I had double that much money to spend so bought another 2 shirts. I then found some more money in my pocket and bought one more shirt for $16. How much did I pay altogether?
I bought one shirt for $16. I then paid double that price for another 2 shirts. I went back one more time and bought another 4 shirts at $16 each. I decided that was too many so I returned one shirt. How much did I pay altogether?
Stage 3
50 ÷ 2 + 1 = 26
There are 50 students going on an excursion. Two buses have been booked. The students have been allocated a bus each, with one supervising teacher on each bus. How many people will board each bus?
There are 50 students going on an excursion. Two buses have been booked for an even allocation of students on each bus. A new student has recently enrolled and will be attending the excursion. How many students will there be on each bus?
There are 50 students in Year 5. They will be evenly allocated to 2 different Year 6 classes next year.

[bookmark: _Resource_6_–][bookmark: _Toc166248802]Resource 6 – large number spinners
[image: Three number spinners. The first with the numbers 700, 2000, 7000, 500, 70, 50, 3000, 20000, 300 and 20.

The second with the numbers 7, 100000, 4, 1000, 8, 100, 5, 10000, 9 and 10.

The third with the numbers 600, 4000, 8000, 900, 6, 90, 9000, 60000, 800 and 40.]


[bookmark: _Resource_7_–][bookmark: _Toc166248803]Resource 7 – decimal spinners
[image: Two number spinners. The first spinner contains the numbers 88.17, 0.23, 5.090, 1.225, 37.9, 20.1, 0.042, 100.8, 0.006, 19.99. 

The second spinner contains the numbers 10, 100, 1000, 10, 100, 1000, 10, 100, 1000, 10.]


[bookmark: _Resource_8_–][bookmark: _Toc166248804]Resource 8 – partitioned arrays
[image: ]


[bookmark: _Resource_9_–][bookmark: _Toc166248805]Resource 9 – multiplication toss spinner
[image: Two spinners. Both containing the numbers 0 to 9 on them.]


[bookmark: _Resource_10_–][bookmark: _Toc166248806]Resource 10 – Who is correct?
[image: A teacher saying: I bought five plants for $9 each and three more for $12 each. What is the total cost? 

Gabby says: I wrote 5 × 9 + 3 × 12. 5 times 9 equals 45. 45 plus 3 equals 48. 48 times 12 equals 576. 

Matt says: I wrote 5 × 9 + 3 × 12 but then I put grouping symbols around 5 times 9 and 3 times 12 so I remembered to do them separately. (5 × 9) + (3 × 12) Then I added the answers together to get 81.]


[bookmark: _Resource_11_–][bookmark: _Toc166248807]Resource 11 – more grouping symbols
[image: Three word problems for students to solve using grouping symbols. The first problem reads: Jess bought 3 bags of fruit. Each bag contained 4 apples and 5 oranges. How many pieces of fruit did she buy?

The second problem reads: Bec wants to share her lollies with her friends. She has 120 in her bag in total. She kept 48 lollies for herself and wanted to share the rest equally between her 6 friends. How many did each friend get?

The third problem reads: Fahdi bought 2 shirts costing $15 each and 3 pairs of trousers costing $25 each. How much did Fahdi spend on clothes?]


[bookmark: _Toc147500555][bookmark: _Toc166248808]Syllabus outcomes and content
[bookmark: _Toc147500556][bookmark: _Toc166248809]Stage 2
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression (version 3).
	Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

	Representing numbers using place value A: Whole numbers: Apply place value to partition and regroup numbers up to 4 digits
MAO-WM-01, MA2-RN-01
	
	
	
	
	
	
	
	

	Record numbers using standard place value form
	
	
	
	x
	x
	x
	
	

	Representing numbers using place value B: Whole numbers: Apply place value to partition, regroup and rename numbers up to 6 digits
MAO-WM-01, MA2-RN-01
	
	
	
	
	
	
	
	

	Name thousands using the place value grouping of ones, tens and hundreds of thousands
	
	
	
	
	x
	x
	
	

	Representing numbers using place value B: Whole numbers: Recognise and represent numbers that are 10, 100 or 1000 times as large
MAO-WM-01, MA2-RN-01
	
	
	
	
	
	
	
	

	Recognise the number of tens, hundreds or thousands in a number
	
	
	
	
	x
	x
	x
	

	Describe how making a number 10, 100 or 1000 times as large changes the place value of digits
	
	
	
	
	x
	x
	x
	

	Additive relations B: Complete number sentences involving additive relations to find unknown quantities
MAO-WM-01, MA2-AR-02
	
	
	
	
	
	
	
	

	Calculate missing numbers by completing number sentences involving addition and subtraction (Algebraic reasoning)
	
	
	
	
	x
	
	
	

	Find the missing number in an equivalent number sentence involving operations of addition or subtraction on both sides of the equals sign (Algebraic reasoning)
	
	
	
	
	
	x
	
	

	Create word problems that correspond to given addition and subtraction number sentences
	
	
	
	
	
	
	x
	

	Multiplicative relations A: Use arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10
MAO-WM-01, MA2-MR-01
	
	
	
	
	
	
	
	

	Recognise that doubling is multiplying by 2 and halving is dividing by 2 (Reasons about relations)
	
	
	x
	
	
	
	
	

	Multiplicative relations A: Represent and solve problems involving multiplication fact families
MAO-WM-01, MA2-MR-01
	
	
	
	
	
	
	
	

	Apply the inverse relationship of multiplication and division (Reasons about relations)
	
	
	x
	
	
	
	
	

	Multiplicative relations B: Investigate number sequences involving related multiples
MAO-WM-01, MA2-MR-01
	
	
	
	
	
	
	
	

	Generate number patterns using related multiples
	x
	
	
	
	
	
	
	

	Investigate number patterns involving related multiples
	x
	
	
	
	x
	
	
	

	Multiplicative relations B: Use known number facts and strategies
MAO-WM-01, MA2-MR-01
	
	
	
	
	
	
	
	

	Apply the known strategy of doubling to connect multiples of 3 to 6 and 4 to 8 (Reasons about relations)
	
	x
	
	
	
	
	
	

	Use known facts to find unknown multiples (Reasons about relations)
	
	x
	
	
	
	
	
	

	Multiplicative relations B: Use the structure of the area model to represent multiplication and division
MAO-WM-01, MA2-MR-01
	
	
	
	
	
	
	
	

	Create and represent multiplicative structure, moving from arrays to partially covered area models
	
	
	
	x
	
	
	
	

	Multiplicative relations B: Use number properties to find related multiplication facts
MAO-WM-01, MA2-MR-01
	
	
	
	
	
	
	
	

	Use the commutative property of multiplication
	
	
	
	
	
	
	x
	x

	Use the associative property within multiplication to regroup the factors (Reasons about structure)
	
	
	
	
	
	x
	x
	

	Use flexible partitioning within multiplication (Reasons about relations)
	
	
	
	
	
	
	
	x

	Generate and recall multiplication fact families up to 10 × 10
	
	x
	x
	
	
	
	x
	

	Multiplicative relations B: Operate with multiples of 10
MAO-WM-01, MA2-MR-01
	
	
	
	
	
	
	
	

	Use multiplication facts with multiples of 10 to multiply a one-digit number by a multiple of 10
	
	
	
	
	
	x
	x
	

	Apply the commutative and associative properties to multiply by multiples of 10
	
	
	
	
	
	x
	x
	

	Multiplicative relations B: Represent and solve word problems with number sentences involving multiplication or division
MAO-WM-01, MA2-MR-01, MA2-MR-02
	
	
	
	
	
	
	
	

	Use the equals sign to record equivalent number relationships involving multiplication (Reasons about relations)
	x
	
	x
	
	
	
	x
	

	Complete number sentences involving multiplication and division by calculating missing numbers (Reasons about relations)
	
	x
	x
	
	
	
	
	

	Represent and solve multiplication and division (both sharing and grouping) word problems using number sentences
	
	
	x
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[bookmark: _Toc147500557][bookmark: _Toc166248810]Stage 3
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression (version 3).
	Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

	Represents numbers A: Whole numbers: Apply place value to partition, regroup and rename numbers to 1 billion
MAO-WM-01, MA3-RN-01
	
	
	
	
	
	
	
	

	Regroup numbers in different forms (Reasons about quantity)
	
	x
	
	
	
	
	
	

	Additive relations A: Apply efficient mental and written strategies to solve addition and subtraction problems
MAO-WM-01, MA3-AR-01
	
	
	
	
	
	
	
	

	Solve word problems, including multistep problems
	
	
	
	
	
	
	x
	

	Use place value to add or subtract 3 or more numbers with different numbers of digits
	
	
	
	
	x
	x
	
	

	Multiplicative relations B: Select and apply strategies to solve problems involving multiplication and division with whole numbers
MAO-WM-01, MA3-MR-01
	
	
	
	
	
	
	
	

	Select and use efficient strategies to multiply whole numbers of up to 4 digits by one- and 2-digit numbers
	
	x
	x
	x
	
	
	
	

	Solve word problems involving rates using multiplication and division (Reasons about relations)
	
	
	
	x
	
	
	x
	

	Determine why different division questions have the same answer (Reasons about relations)
	
	
	x
	
	
	
	
	

	Multiplicative relations B: Multiply and divide decimals by powers of 10
MAO-WM-01, MA3-MR-01
	
	
	
	
	
	
	
	

	Use mental strategies to multiply benchmark decimals by single-digit numbers
	
	
	
	
	
	x
	x
	

	Compare the relative place value of digits to multiply and divide a decimal by powers of 10
	
	
	
	
	x
	x
	x
	

	Multiplicative relations B: Use equivalent number sentences involving multiplication and division to find unknown quantities
MAO-WM-01, MA3-MR-01
	
	
	
	
	
	
	
	

	Identify and use inverse operations to assist with the solution of number sentences
	
	
	x
	
	
	
	
	

	Multiplicative relations B: Represent and describe number patterns formed by multiples
MAO-WM-01, MA3-MR-01
	
	
	
	
	
	
	
	

	Describe a pattern formed by multiples in words, in terms of multiplication rather than addition
	x
	
	
	
	
	
	
	

	Determine a rule describing the relationship between the bottom number and the top number in a table (Algebraic reasoning)
	x
	
	
	
	
	
	
	

	Multiplicative relations B: Explore the use of brackets and the order of operations to write number sentences
MAO-WM-01, MA3-MR-01, MA3-MR-02
	
	
	
	
	
	
	
	

	Recognise the need to agree on the order in which to perform operations
	x
	
	
	
	
	
	
	x

	Use grouping symbols () in number sentences to indicate operations that must be performed first
	x
	x
	
	
	
	
	
	x

	Investigate the order of operations using real-life contexts
	
	
	x
	
	
	
	
	x

	Solve problems involving grouping symbols
	
	
	x
	
	
	
	
	x
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