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Multiplicative thinking involves flexible use of multiplication and division concepts, strategies, and representations
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[bookmark: _Toc957201154][bookmark: _Toc160176351]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:
generate and describe multiplicative patterns and structures
use arrays to establish and extend multiplication facts from multiples of 2 and 4, 5 and 10
represent and solve problems using multiplication fact families, arrays and number sentences.
[bookmark: _Toc862685693][bookmark: _Toc160176352]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
MA2-AR-01 selects and uses mental and written strategies for addition and subtraction involving 2- and 3-digit numbers
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: _Toc574104432][bookmark: _Toc160176353]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: _Toc1828401671][bookmark: _Toc160176354]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
generating and describing patterns
using arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10
representing and solving problems involving multiplication fact families.
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: _Toc36380906][bookmark: _Toc160176355]Lesson overview and resources
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 learning intention:
represent and solve problems involving multiplication fact families
	Lesson core concept: multiplicative thinking is based on patterns and structures.
Core concept learning intention:
generate and describe patterns
	Lesson duration: 60 minutes
Resource 1 – How many books?
Resource 2 – pattern table
Resource 3 – caught red-handed
Resource 4 – red-handed questions
Coloured markers or pens
Counters
Writing materials

	Lesson 2
Daily number sense learning intention:
represent and solve problems involving multiplication fact families
	Lesson core concept: structures can support multiplicative thinking (arrays).
Core concept learning intentions:
use arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10
represent and solve problems involving multiplication fact families
	Lesson duration: 60 minutes
Resource 5 – splats
Resource 6 – partially covered arrays
Resource 7 – matching cards
Resource 8 – matching cards templates
Writing materials

	Lesson 3
Daily number sense learning intention:
represent and solve problems involving multiplication fact families
	Lesson core concept: doubling is a powerful strategy (2, 4, 8 patterns).
Core concept learning intentions:
use arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10
use known number facts and strategies
	Lesson duration: 60 minutes
Resource 9 – doubles and halves
Resource 10 – doubles bingo
6-sided dice
Individual whiteboards
Writing materials

	Lesson 4
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: flexible methods of computation in multiplication and division involve composing and decomposing numbers.
Core concept learning intentions:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts
use number properties to find related multiplication facts
	Lesson duration: 60 minutes
Resource 11 – arrays
Resource 12 – plug board examples
Resource 13 – combined plug boards
Resource 14 – prove it’s 36
Resource 15 – plug boards
Individual whiteboards
Scissors
Writing materials

	Lesson 5
Daily number sense learning intention:
represent money values in multiple ways
	Lesson core concept: collections can be partitioned in more than one way.
Core concept learning intention:
use number properties to find related multiplication facts
	Lesson duration: 60 minutes
Resource 16 – How many cupcakes?
Resource 17 – a special order
Resource 18 – busy cupcake day
Individual whiteboards
Play money (if available)
Writing materials

	Lesson 6
Daily number sense learning intention:
represent money values in multiple ways
	Lesson core concept: multiplication and division are related.
Core concept learning intentions:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts
represent and solve problems involving multiplication fact families
	Lesson duration: 60 minutes
Resource 19 – sharing crackers
Resource 20 – sharing solutions
Counters or square tiles
Individual whiteboards
Play money (if available)
Writing materials

	Lesson 7
Daily number sense learning intention:
represent money values in multiple ways
	Lesson core concept: fact families support fluency.
Core concept learning intentions:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts
represent and solve word problems with number sentences involving multiplication or division
	Lesson duration: 60 minutes
Resource 10 – doubles bingo
Resource 21 – missing numbers
Resource 22 – Salute!
Resource 23 – fill the chart
Resource 24 – Open Middle problem
Individual whiteboards
Play money (if available)
Writing materials

	Lesson 8
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: problems can be solved using multiplicative thinking.
Core concept learning intentions:
represent and solve problems involving multiplication fact families
represent and solve word problems with number sentences involving multiplication or division
	Lesson duration: 55 minutes
Resource 25 – word problems
Resource 26 – How many ribbons?
Resource 27 – How many cones?
Resource 28 – four arrays
Individual whiteboards
Writing materials


[bookmark: _Lesson_1][bookmark: _Toc1665500885]

[bookmark: _Toc160176356]Lesson 1
Core concept: multiplicative thinking is based on patterns and structures.
[bookmark: _Toc1279544184][bookmark: _Toc160176357]Daily number sense – How many books? – 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 a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
represent and solve problems involving multiplication fact families.
	Students can:
describe multiplication problems using for each and times as many
find the total of partially covered arrays.


Explain that Sam’s school is participating in the Premier’s Reading Challenge. He is trying to work out how many books he and his friends have each read.
Display Resource 1 – How many books? and read the first 2 problems aloud.
In pairs, students find solutions to the first 2 problems using writing materials or counters if needed.
Discuss the solutions as a class, comparing the strategies that students used. Students explain their thinking.
Students complete the other questions and share their strategies and solutions.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students describe multiplication problems using for each and times as many? [MAO-WM-01, MA2-MR-01]
Can students find the total of partially covered arrays? 
[MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS5.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.1, 2A.12, 2A.13, 2A.14.


[bookmark: _Toc1570063364][bookmark: _Toc160176358]Core lesson 1 – product patterns – 20 minutes
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 are learning to:
generate and describe patterns.
	Students can:
model, describe and record patterns of multiples
recognise the significance of the final digit of a whole number in determining whether a given number is even or odd
recognise the connection between even numbers and the multiplication facts for 2.


[bookmark: _VNPS:_Vertical_Non-Permanent][bookmark: _Toc160176359]VNPS: Vertical Non-Permanent Surfaces
Using Vertical Non-Permanent Surfaces (VNPS) is a practice to enhance students’ mathematical thinking and communication. VNPS provide a space where groups of students stand, collaboratively develop solutions and share their mathematical reasoning. This practice encourages students to actively communicate their thinking within and across groups, increases student autonomy and lowers the stakes for making mistakes. Other techniques to support this practice include using one marker per group, alternating writers and encouraging groups to compare thinking on each other’s VNPS (Liljedahl 2021). This approach aligns with many of the practices for Setting up Positive Norms in Math Class (PDF 1.18 MB) by Boaler (2022).


This lesson is an adaptation of ‘Playing with pairs’ from Mindset Mathematics: Visualizing and Investigating Big Ideas, Grade 3 by Boaler et al. If your class prepared an anchor chart for Stage 2 – Unit 7, display and review this chart prior to starting this lesson. This part of the lesson is an opportunity for students to use VNPS to collaborate.
Explain that students will complete 2 investigations to look for patterns in addition and in multiplication.
Present the first investigation: Two numbers add up to 10. What might you get if you multiply these numbers?
Revise the meaning of the word product:
Product: the result of multiplying 2 or more numbers together. For example, 12 is the product of 4 × 3.
Students turn and talk to answer:
What does this task mean?
Can you think of an example? (7 + 3 = 10; 7 × 3 = 21).
How can you represent the products? (Drawings, arrays, number sentences.)
How can you organise your responses to look for patterns? (A table.)
Organise students into groups to investigate the questions:
What products are possible?
What is the largest product?
What is the lowest product?
What patterns do you notice in the products? (The products get larger, then smaller. The products are in an odd or even pattern.)
As a class, make a list of the patterns students notice.
Present the second investigation: Will the patterns be the same for a sum other than 10?
Students turn and talk to answer:
What does this task mean?
Can you think of an example? 7 + 4 = 11; 7 × 4 = 28
Do you think the patterns will be the same? Why or why not?
Will the patterns be the same for all numbers? Why or why not?
Assign pairs of students the numbers 11, 13, 14 or 15 to investigate.
Once completed, conduct a gallery walk to consider the questions:
What patterns are always true?
Are there patterns that only apply to certain numbers?
How has your thinking changed from the beginning of the lesson?
Keep the VNPS on display for part 2 of the lesson.
[bookmark: _Toc160176360]Core lesson 2 – odd and even numbers – 20 minutes
Note: a conceptual understanding of number properties, including odd and even numbers, supports student understanding of later syllabus content. This includes divisibility and prime numbers.
As a class, revise and co-construct a definition of odd and even so that students can identify odd and even numbers. For example:
An even number is divisible by 2 and ends in 2, 4, 6, 8, 0.
An odd number is a number that is not divisible by 2 (without a remainder) and ends in 1, 3, 5, 7, 9.
Draw attention to the connection between even numbers and the multiplication facts for 2.
Provide students with 2 different coloured markers or pens.
Students return to their earlier investigations to circle or underline the odd and even numbers to answer:
What rules can you identify about adding odd or even numbers?
What rules can you identify about multiplying odd or even numbers?
Once complete, discuss the rules identified by students.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What rules can you say about addition?
	Odd + odd = even
Even + even = even
Odd + even = odd

	Why do these addition rules work?
	Even + even: since both numbers can be divided by 2, the total will also be divisible by 2, making the total even.
Odd + odd: since an odd number is an even number +1, when you add two odd numbers you end up with an even number +2.
Odd + even: since an odd number is an even number +1, you end up with even + even + 1, making the total impossible to divide by 2 without a remainder.

	What rules can you say about multiplication?
	Odd × odd = odd
Even × even = even
Odd × even = even

	Why do these multiplication rules work?
	Odd × odd: if you have an array with an odd number of rows, and an odd number in each row, such as 3 × 5, there is no way to divide this into 2 without a remainder.
Even × even/odd: any array with an even number of rows can always be split into 2 equal groups with no remainder.


Add the rules to the class anchor chart from Stage 2 – Unit 7 or create a display for future reference.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot model, describe and record patterns of multiples.
For part 1 of the lesson, provide Resource 2 – pattern table for students to complete. Explain how students can complete the table. Students may draw representations of products in the blank space provided, if needed.
For part 2 of the lesson, model the use of concrete materials for 2 × 8, and 3 × 7 in arrays. Establish that 16 can be divided by 2 but 21 cannot. Link to the commutative property of 8 × 2 and 7 × 3.
	Students can model, describe and record patterns of multiples.
Students investigate to determine rules and explanations for adding and multiplying three numbers, such as odd + odd + odd and odd × odd × odd.
Provide students with Resource 3 – caught red-handed. After at least 5 games, present the questions on Resource 4 – red-handed questions for students to consider.


[bookmark: _Toc1400182435][bookmark: _Toc160176361]Discuss and connect the mathematics – 5 minutes
Students turn and talk to answer the following questions:
The sum of some numbers is odd. What do we know about the numbers being added together?
Kaija multiplies 2 numbers together and the product is even. What do we know about the numbers being multiplied together?
How can odd and even patterns help us with calculations?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for: 
Can students model, describe and record patterns of multiples? [MAO-WM-01, MA2-MR-01]
Can students recognise the significance of the final digit of a whole number in determining whether a given number is even or odd? [MAO-WM-01, MA2-MR-01]
Can students recognise the connection between even numbers and the multiplication facts for 2? [MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPA3, NPA4.




[bookmark: _Lesson_2][bookmark: _Toc1680865752][bookmark: _Toc160176362]Lesson 2
Core concept: structures can support multiplicative thinking (arrays).
[bookmark: _Toc2056472504][bookmark: _Toc160176363]Daily number sense – splats – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
represent and solve problems involving multiplication fact families.
	Students can:
apply the inverse relationship of multiplication and division.


This activity is an adaptation of ‘Splats’ by Wyborney.
1. Display Resource 5 – splats.
Explain that some of the arrays are hidden by a ‘splat’ and the total number of dots in each image is shown in the circle.
Students turn and talk to identify the complete array hidden by the splat.
Discuss the solutions as a class, comparing the strategies that students used. Students explain their thinking that accompanied each strategy.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Splat A
	I think the array is 4 fives. The last row of 5 is almost visible. There would be 4 fives altogether. I know that 4 fives is 20, so that makes sense.

	Splat B
	I think the array is 4 sixes. It is clearly 4 rows, but 4 more than Splat A, so each row should be one longer than 5. Also, I know that 4 sixes are 24.

	Splats C, D and E
	Reasons and explanations will vary but should reflect language suitable for arrays.


Ask students:
How is the splat like a fact family triangle?
How can the inverse relationship between multiplication and division help us with this task?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students apply the inverse relationship of multiplication and division? [MAO-WM-01, MA2-MR-01, MA2-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
MuS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.5, 2A.10.


[bookmark: _Toc11708673][bookmark: _Toc160176364][bookmark: _Hlk159832276]Core lesson 1 – partially covered arrays – 15 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 are learning to:
use arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10
represent and solve problems involving multiplication fact families.
	Students can:
create and represent multiplicative structure, using the term multiples when connecting grouping to arrays
use the array structure to coordinate the number of groups with the number in each group
find the total of partially covered arrays.


Remind students of the meaning of an array:
Array: an array is used to model multiplicative situations involving whole numbers. It is made by arranging a set of objects into columns and rows. Each row must contain the same number of objects as the other rows, and each column must contain the same number of objects as the other columns.
Display Resource 6 – partially covered arrays.
Students turn and talk to discuss:
How many counters are displayed in Array A? (60)
How did you calculate the total? (Responses may include: 10 × 6, double 5 × 6, double 10 × 3.)
What fact family triangle would go with this array? See Figure 1.
[bookmark: _Ref151106261]Figure 1 – fact family triangle
[image: A fact family triangle for the product of 60. 60 is shown in the apex of the triangle with the factors 6 and 10 in the bottom corners.]
Explain that for this fact family triangle (Figure 1 above), 60 is the product of multiplying 6 and 10.
Focus student attention on Array B. Ask:
What is different?
What is still the same?
Explain that even though the card covers the dots, the quantity remains the same.
Focus student attention on Array C.
Explain that this is called a partially covered array. The dots are covered by the card, leaving 2 edges of the array visible. Ask students:
Has the number of dots changed from Array A or B? How do you know?
How does seeing the edges help you calculate the total?
Can you use the same strategies you used for Array A?
Does the same fact family triangle still apply? (See Figure 1 above).
[bookmark: _Toc160176365]Core lesson 2 – array games – 20 minutes
Note: for 2 examples of partially covered arrays in games, see Go fish! – partially covered arrays or Math Cards (3-6).
Display Resource 7 – matching cards.
Revise and establish that the 4 cards are representations of the same multiplicative idea.
Display Resource 8 – matching cards templates.
Explain that there are 6 sets of 4 matching cards. There are also some blank templates for students to make their own sets.
Organise the students into groups of 3 or 4.
For each group, distribute one copy of Resource 8 – matching card templates and writing materials.
Using the cards provided, students arrange them in sets of 4 matching cards.
Groups then choose a number. They use the blank card templates to make their own set of matching cards.
Once students have made their cards, they can play ‘Go fish’ or matching games with the cards.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10.
Use concrete materials to make the connection between equal groups and the array structure. Students skip count rows in the arrays they construct to determine the total. Students can also use the dot arrays interactive as another resource to support their thinking.
Explore the use of arrays for multiplication and division using the Disco goats game. 
	Students can use arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10.
Expand the content of the matching cards to other multiplication facts.
Expand contexts for multiplication by selecting activities from the Open Middle website such as Building Shelves 1 and Building Shelves 2.


[bookmark: _Toc1598897441][bookmark: _Toc160176366]Consolidation and meaningful practice – 15 minutes
Present this problem: Sarah planted 24 seeds in her garden in equal rows. How many seeds are in each row? Find all the possible answers.
Students turn and talk to share ideas.
Select students to respond. Draw a partially covered array, a fact family triangle and a number sentence to match student responses, such as Figure 2.
[bookmark: _Ref151106656]Figure 2 – possible responses
[image: A partially covered array of 3 rows of 8 to make 24. This is accompanied by a fact family triangle and the statement 3 rows of 8 make 24 and the number sentence 3 × 8 = 24.
A partially covered array of 4 rows of 6 is accompanied by a fact family triangle and the statement 4 rows of 6 make 24 and the number sentence 4 × 6 = 24. The image is supplemented by the further statements 6 rows of 4 make 24 and 8 rows of 3 make 24.
]
Note: identify the commutative property of multiplication so that 24 can also be 6 fours and 8 threes. Some students may suggest 1 row of 24, or 2 twelves and 12 twos.
Discuss why 5, 7 or 9 rows could not be possible responses.
Write the numbers 12, 16, 17, 18, 36, 40, and 72 on the board.
Explain that these are the number of seeds used in other gardens, also planted in equal rows.
In groups, students choose one or two numbers to investigate the possible combinations of rows.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students create and represent multiplicative structure, using the term multiples when connecting grouping to arrays? 
[MAO-WM-01, MA2-MR-01]
Can students use the array structure to coordinate the number of groups with the number in each group? [MAO-WM-01, 
MA2-MR-01]
Can students find the total of partially covered arrays? 
[MAO-WM-01, MA2-MR-01]. 
	Links to National Numeracy Learning Progressions (NNLP):
MuS5.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.1.




[bookmark: _Lesson_3][bookmark: _Toc1214200780][bookmark: _Toc160176367]Lesson 3
Core concept: doubling is a powerful strategy (2, 4, 8 patterns).
[bookmark: _Toc1453362117][bookmark: _Toc160176368]Daily number sense – reverse rolls – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
represent and solve problems involving multiplication fact families.
	Students can:
apply the inverse relationship of multiplication and division.


Note: consider using a digital manipulative for this lesson to draw, rotate and divide arrays, such as the number frames on Amplify Polypad. Users can make, copy and arrange rows of virtual counters into arrays. The arrays can then be rotated to model the commutative property and represent related multiplication and division facts.
1. Explain that students are going to play a game.
Start the game by rolling two 6-sided dice. Use the numbers to draw an array and write corresponding multiplication number sentences.
For example, if a 4 and a 6 is rolled, draw an array as 4 rows of 6 dots and write 4 × 6 = 24. Remind students that the array can be rotated to match 6 × 4 = 24.
Remind students about the meaning of inverse:
Inverse operation: the operation that reverses the effect of another operation. For example, multiplication and division are inverse operations. When you multiply 6 by 2 you get 12. If you then divide 12 by 2 you get back to 6.
Show how division is the inverse of multiplication by writing 24 ÷ 4 = 6 and separating the array of 24 dots into 4 rows of 6 dots.
Show that the rotated array of 6 fours can be divided into 6 rows of 4 dots, or 24 ÷ 6 = 4.
With a partner, students take turns to roll 2 dice. The 2 numbers are used to write a multiplication number sentence. This is then represented by drawing an array.
[bookmark: _Ref151106863]Their partner then works inversely by writing a division number sentence to return to the original numbers. They represent this by drawing lines to break the array into the original values from the number sentence, see Figure 3.
[bookmark: _Ref156399669]Figure 3 – reverse rolls
[image: An image of 2 dot dice showing the faces 4 and 5 respectively. Arrows point to an array showing 4 rows of 5 with statement 4 × 5 = 20. Above that array is a label saying student 1. A further arrow points to student 2 who has drawn an array to show 20 ÷ 4 = 5.
Also from the dot dice is an arrow pointing downwards to an array showing 5 × 4 = 20 drawn by student 1. From that is an arrow to show a drawing of an array and a matching statement by student 2 that 20 ÷ 5 is 4.
]
Students swap roles and repeat the activity.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students apply the inverse relationship of multiplication and division? [MAO-WM-01, MA2-MR-01, MA2-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
MuS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.5, 2A.10.


[bookmark: _Toc516527730][bookmark: _Toc160176369]Core lesson 1 – doubling 2, 4 and 8 – 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 are learning to:
use arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10
use known number facts and strategies.
	Students can:
relate doubling to multiplication facts for multiples of 2
recognise that doubling is multiplying by 2 and halving is dividing by 2
recognise the relationship between one multiple and its double
apply the known strategy of doubling to connect multiples of 4 to 8.


Students read aloud as the first 10 multiples of 2, 4 and 8 are written on the board, keeping the multiples aligned, as follows:
Two: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20
Four: 4, 8, 12, 16, 20, 24, 28, 32, 36, 40.
Eight: 8, 16, 24, 32, 40, 48, 56, 64, 72, 80.
Revise the meaning of the words ‘pattern’, ‘multiples’ and ‘product’.
Pattern: a pattern in mathematics is made up of a number of elements that repeat or follow a rule.
Multiples: products are formed using the same base number multiplied by different whole numbers, for example, 3, 6, 9, 12…
Product: the result of multiplying 2 or more numbers together, for example, 12 is the product of 4 × 3.
Discuss the pattern rule for each row, identifying that the pattern grows by + 2, + 4 and +8 respectively.
Explain that each multiple is a product of its position in the pattern, for example 1 × 2 = 2, 8 × 2 = 16.
Students turn and talk to answer:
What patterns can you see in each multiple list?
What patterns can you see between each multiple list?
What do you notice about the final number in each list (20, 40, 80)?
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What patterns can you see in each multiple list?
	All multiples: the numbers are all even.
Twos: 2, 4, 6, 8, 0 for last digit.
Twos: the tens are repeated every 5 steps.
Twos: there is a doubles pattern 2, 4, 8, 16.
Fours: 4, 8, 2, 6, 0 for last digit.
Fours: the tens are repeated every 5 steps.
Fours: there is a doubles pattern 4, 8, 16, 32.
Eights: 8, 6, 4, 2, 0 for the last digit.
Eights: the tens are repeated every 5 steps.
Eights: there is a doubles pattern 8,16, 32, 64.

	What patterns do you see between each multiple list?
	Some numbers appear in 2 rows.
8 and 16 appear in all 3 rows.
Two doubles to 4 which doubles to 8.
Each item in the row doubles if you read the columns down, such as 20, 40, 80 (see Figure 4).
Each item in the row halves if you read the columns up (see Figure 4).

	What do you notice about the final number in each list?
	They are 10 times the starting number.
They are 10 twos, 10 fours and 10 eights.
20 doubles to 40 doubles to 80 in the same pattern as 2, 4, 10.


[bookmark: _Ref151107183]Figure 4 – example of responses
[image: An image showing 3 rows of multiples with the title 'Patterns across the list'.
Line one is labelled 'Two' and has the multiples 2, 4, 6, 8, 10, 12, 14, 16, 18, 20.
Line 2 is labelled 'Four' and has the multiples 4, 8, 12, 16, 20, 24, 28, 32, 36, 40.
Line 3 is labelled 'Eight' and has the multiples 8, 16, 24, 32, 40, 48, 56, 64, 72, 80.
The lines of multiples are annotated to show patterns of doubling and halving between each line and to highlight the numbers that appear in each set of multiples. The numbers 20 40 an 80 are also annotated to show that they are multiples of 10.]
Explicitly draw out the doubling and halving relationship between the 2 sets of multiples.
Display Resource 9 – doubles and halves.
Students turn and talk to discuss the relationships between the arrays and the triangles.
Select students to share their responses, drawing out the doubling and halving patterns, such as those shown in Figure 5.
[bookmark: _Ref151107221]Figure 5 – doubling is powerful
[image: An array of 1 by 5 with a matching fact family triangle next to it which is an array of 2 by 5 with a matching fact family triangle. This is followed by an array of 4 by 5 and 8 by 5, both with matching fact family triangles. The doubling pattern is annotated with arrows to the right of each image as is a halving pattern going from the left to the right.]
Repeat the doubling process for other starting numbers, as appropriate for the learning needs in the class.
[bookmark: _Toc160176370]Core lesson 2 – number strings – 15 minutes
Note: for teachers unfamiliar with the structure and purpose of number strings, read Number strings factsheet (PDF 188 KB) and/or view Number Strings to Encourage Multiplication Strategies Part 1 and Part 2.
Provide students with individual whiteboards and writing materials.
Explain that a series of multiplication statements will be displayed for students to calculate. They should use doubling or halving to help with each calculation.
Use the string displayed in Figure 6 or design one to suit the learning needs of the class.
[bookmark: _Ref151107267]Figure 6 – sample number string
[image: A number string arranged vertically with the following statements: 2 × 5, 4 × 5, 5 × 8, 8 × 10, 10 × 4, 2 × 10, 20 × 2, 4 × 20, 8 × 20.]
Display one number sentence at time.
For each statement, select students to share their response and reasoning. Invite multiple approaches for each statement.
When moving to the next statement, leave the previous question and answer visible for students to use with the next problem.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot recognise that doubling is multiplying by 2 and halving is dividing by 2.
Guide students to draw double and double(s) of dot dice patterns.
Guide students to recreate the whole if given the half. For example: If 3 dots are half, what is the whole?
	Students can recognise that doubling is multiplying by 2 and halving is dividing by 2.
Play the game Double or Halve? from NRICH. Allow students to differentiate the game with choice of target number, selection of dice and/or using 2 or more dice to multiply.
Provide students with Resource 10 – doubles bingo and the materials needed to play. After more than 5 games, students explain the best 3 numbers to select.


[bookmark: _Toc621789485][bookmark: _Toc160176371]Discuss and connect the mathematics – 10 minutes
Write the numbers 100, 200, 400 and 800 on the board.
Students turn and talk to discuss:
Would you draw arrays to represent these numbers? Why or why not?
How do these numbers relate to doubling?
What difference does having the 2 zeros make to doubling?
What other doubling patterns are bigger than one hundred?
Select students to share their responses.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students relate doubling to multiplication facts for multiples of 2? [MAO-WM-01, MA2-MR-01]
Can students recognise that doubling is multiplying by 2 and halving is dividing by 2? [MAO-WM-01, MA2-MR-01]
Can students recognise the relationship between one multiple and its double? [MAO-WM-01, MA2-MR-01]
Can students apply the known strategy of doubling to connect multiples of 4 to 8? [MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS6
InF2, InF6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.2, 2A.4, 2A.6.




[bookmark: _Lesson_4][bookmark: _Toc1358386322][bookmark: _Toc160176372]Lesson 4
Core concept: flexible methods of computation in multiplication and division involve composing and decomposing numbers.
[bookmark: _Toc1069575922][bookmark: _Toc160176373]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: _Toc558442844][bookmark: _Toc160176374][bookmark: _Toc796683763]Core lesson – tackling times tables – 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 are learning to:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts
use number properties to find related multiplication facts.
	Students can:
recognise and use the symbols for multiplied by (×), divided by (÷) and equals (=)
use the commutative property of multiplication
use flexible partitioning within multiplication.


This activity is an adaptation of ‘Tackling tables’ from Maths300 by Australian Association of Mathematics Teachers (AAMT) Inc.
Display Resource 11 – arrays. Explain that each pair of arrays is the same but has been rotated 90 degrees.
On individual whiteboards, students record the fact family with 4 number sentences for Set A.
Students share their completed boards with a partner and discuss any differences.
Select students to share their responses and record on the board.
Repeat the process for each set on Resource 11 – arrays.
Display Resource 12 – plug board examples. Explain that in some classes, students use plug boards to represent arrays. The blue circles can be flipped around to the yellow side, so they are not counted in the array.
Ask students:
How is this different to the way you represent arrays? (Limited to 5 by 5 instead of 10 by 10.)
What are some arrays that can be represented on a single board? (Arrays up to 5 by 5.)
What is the smallest/largest array? (1 by 1; 5 by 5.)
What is an array that cannot be represented? (For example, 6 by 5.)
How could students represent multiplication facts to 10 by 10? (By combining boards.)
Display Resource 13 – combined plug boards. Say that some students have combined their boards to represent arrays larger than 5 by 5.
Discuss whether Set D and Set F are arrays. Explain that they are not because the blue plugs are not arranged into equal rows.
Provide students with individual whiteboards and ask:
What arrays are represented in Set A, B, C and E?
What is a different array that would need 2 boards to show it?
Is there an array that would need 3 boards to show it?
How many boards would you need to show…?
Display Resource 14 – prove it’s 36. Discuss how 4 boards are used to represent 6 rows of 6.
Students turn and talk to share ways they see the arrays.
Explain that known facts can be built on to learn and remember new ones, for example 5 × 6 is the same as 5 × 5 and 5 × 1 because 6 can be split into 5 and 1.
Select students to share responses and record them on the board, such as 6 × 5 + 1 × 6 = 36.
Display Resource 15 – plug boards. Students turn and talk to answer:
Using one tile, what multiplication facts can be represented in arrays?
Using only 2 tiles, what multiplication facts can be represented in arrays?
Using 3 or 4 tiles, what multiplication facts can be represented in arrays?
Select students to share responses and record them on the board.
Provide students with copies of Resource 15 – plug boards, scissors and writing materials.
Students cut the plug board tiles out. Then combine them to make multiplication facts larger than 5 by 5.
Students draw array tiles and write number sentences in their workbook.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use flexible partitioning within multiplication.
Make arrays using one or two plugboard tiles and recreate using counters. Record number sentences to match the arrays.
Make a 5 × 5 array using concrete materials. Students split a row off to show 4 × 5 and 1 × 5. Establish that the total is the same. Students draw and write the matching number sentences. Students repeat the steps with other arrays.
	Students can use flexible partitioning within multiplication.
Students identify multiplication facts to 100 that cannot be created using the tiles on Resource 15 – plug boards. Students make the tiles needed to recreate those facts.
Students draw an array, such as 8 by 8. Students draw lines through the array to show how it can be decomposed into other facts. Students represent the same array in at least 3 ways and record matching number sentences, such as Figure 7.


[bookmark: _Ref151112042]Figure 7 – decomposing 8 × 8
[image: Three arrays each showing 8 by 8. The first array is split across the middle with an annotation saying double 4 × 8. The second array is split across the middle both vertically and horizontally with an annotation saying 4 lots of 4 × 4. The final array is partitioned vertically and horizontally to show: 5 × 5 + 5 × 3 and 3 × 5 + 3 × 3.]
[bookmark: _Toc160176375]Discuss and connect the mathematics – 10 minutes
Select students to share an array that uses 2, 3, or 4 plugboard tiles. Record an example of each on the board.
Ask students if there is anything that they noticed during the activity.
Ask students if there is anything that they are still wondering about doubling or halving.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise and use the symbols for multiplied by (×), divided by (÷) and equals (=)? [MAO-WM-01, MA2-MR-02]
Can students use the commutative property of multiplication? [MAO-WM-01, MA2-MR-01, MA2-MR-02]
Can students use flexible partitioning within multiplication? [MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS5, MuS6, MuS7. 
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.9.




[bookmark: _Lesson_5][bookmark: _Toc2137376506][bookmark: _Toc160176376]Lesson 5
Core concept: collections can be partitioned in more than one way.
[bookmark: _Toc1474334226][bookmark: _Toc160176377]Daily number sense – how much change? – 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 a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
represent money values in multiple ways.
	Students can:
recognise the relationship between dollars and cents
represent equivalent amounts of money using different denominations
perform calculations with money, including finding change.


This activity is an adaptation of ‘What might the change have looked like?’ from Open-Ended Maths Activities: Using Good Questions to Enhance Learning Mathematics by Sullivan and Lilburn. Provide play money to students if available.
1. Display the following problem: I gave change of $1 using 20c, 10c and 5c coins. What might the change have looked like?
In pairs, students use whiteboards to find different ways to make change of $1 using 20c, 10c and 5c coins.
Ask:
How many ways did you and your partner make change of $1 using the coins?
Which combination of coins was the most efficient, or had the least coins?
Which combination of coins was the least efficient, or had the most coins?
What strategies and number combinations did you and your partner use to help you?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise the relationship between dollars and cents? [MAO-WM-01, MA2-AR-01]
Can students represent equivalent amounts of money using different denominations? [MAO-WM-01, MA2-AR-01]
Can students perform calculations with money, including finding change? [MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
UnM2, UnM3, UnM4, UnM5, UnM6.


[bookmark: _Toc1190489784][bookmark: _Toc160176378]Core lesson – bakery partitioning – 40 minutes
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 are learning to:
use number properties to find related multiplication facts.
	Students can:
use flexible partitioning within multiplication.


This activity is an adaptation of Multiplication: reSolve Bakery from reSolve: Maths by Inquiry by Australian Government Department of Education.
Display Resource 16 – How many cupcakes? and introduce the problem to the class. Ask:
How many cupcakes can be baked at one time in this tin?
How do you know?
Allow different responses and different ways of seeing the 24 spaces in the cupcake tray. For example:
partitioning into rows of 6 and multiplying it by the 4 columns
counting by 2 across the top 2 rows to total 12, then doubling it.
Display and read Resource 17 – a special order. Do not take answers from students at this point.
Provide pairs of students with 3 or more copies of Resource 17 – a special order and a large sheet of paper or VNPS.
Say that counting the cupcakes by ones is not an efficient strategy and to look for efficient ways to find the total.
Explain that students can partition the collection into smaller groups to make it easier to find the total, as they did with the 24 spaces in the cupcake tray. They will record these on a poster to explain how their strategies work.
Students solve the problem and present their solution as a poster that shows how they solved the problem.
Note: the goal at this point is to not direct students to use particular strategies, but to allow them to explore their own way of solving the problem. The strategies used by students will be diverse and will reveal a lot about their understanding of multiplication and their fluency.
Counting is the most basic strategy. Link skip counting with repeated addition and then with multiplication. Students using tens can consider the number of tens in each section to reinforce the connection between counting by tens and multiples of 10, see Figure 8.
[bookmark: _Ref151112227]Figure 8 – counting strategies
[image: Two arrays of chocolate muffins in 6 rows of 9. 
The first array is labelled counting by twos and is partitioned to show groups of 2. Next to it is a repeated addition number sentence grouping the twos into 10s, showing 5 × 10 + 4 to make 54.
The second array is partitioned into groups of 5 and is annotated counting by fives with the number pattern 5, 10, 15, 20, 25, 30, 35, 40, 45, 50 and 4 more makes 54.]
Note: one strategy involves partitioning the array into smaller sections, then multiplying to find the number of cupcakes in each section. This applies the distributive property: a × (b + c) = (a × b) + (a × c), see Figure 9.
[bookmark: _Ref151112275]Figure 9 – distributive strategies
[image: An array of 54 chocolate muffins organised in 6 rows of 9. The array is partitioned once vertically and is annotated 6 fives = 30 and 6 fours = 24.]
Note: compensation involves making a ‘friendlier’ number of rows or columns, by extending the array and later subtracting. This is another use of the distributive property of multiplication. See Figure 10.
[bookmark: _Ref151112377]Figure 10 – compensation
[image: An array of 60 chocolate muffins organised into 6 rows of 10. The final column of 6 muffins is shaded with a statement saying  6 tens = 60 then take away 6 makes 54.]
Note: Figure 11 uses doubling. Repeated doubling using multiplication uses the associative property. To multiply by 4, first multiply by 2, then 2 again. The associative property can be used with factors of numbers. a × (b × c) = (a × b) × c.
[bookmark: _Ref151112467][bookmark: _Ref156563260]Figure 11 – doubling with addition
[image: An array of 54 chocolate muffins partitioned to demonstrate doubling of twelves. It is labelled double 12 is 24, double 24 is 48 then 6 more makes 54.]
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use flexible partitioning within multiplication.
Support students by making the problem smaller. Ask them to consider how many cupcakes are on 2 trays of 24. Model how to use a smaller partition they are familiar with to find the total of the cupcakes on 2 trays.
Once students have found an answer for 2 trays, support them to build up to 4 and 8 trays.
	Students can use flexible partitioning within multiplication.
Explain that Charlie has been asked to donate 96 muffins for the local school fete. What combinations of his special tin (6 muffins) and his regular tin (24 muffins) could he use to bake these muffins? For example, 4 regular trays. Ask students how to find all the possible combinations.
Provide students with copies of Resource 18 – busy cupcake day. Pose the problem: On a very busy day, Charlie baked 12 regular trays of cupcakes for a large catering order. How many cupcakes are there altogether? Students create a poster to show their thinking.


[bookmark: _Toc336678914][bookmark: _Toc160176379]Discuss and connect the mathematics – 10 minutes
Select students to present their work to the class. Discuss and connect their strategies by asking:
In what ways are these strategies similar and different? (Highlight the connections between strategies.)
How efficient are the different strategies?
How well would each strategy work with a different set of numbers? (For example, doubling works well with 4, but not with 7. Multi-digit numbers can be partitioned based on their place-value parts, for example, 24 = 20 + 4.)
Display students’ posters to refer to in future lessons.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use flexible partitioning within multiplication? 
[MAO-WM-01, MA2-MR-01, MA2-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
MuS7.




[bookmark: _Lesson_6][bookmark: _Toc190813362][bookmark: _Toc160176380]Lesson 6
Core concept: multiplication and division are related.
[bookmark: _Toc1648145988][bookmark: _Toc160176381]Daily number sense – equivalent change – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
represent money values in multiple ways.
	Students can:
recognise the relationship between dollars and cents
represent equivalent amounts of money using different denominations
perform calculations with money, including finding change.


This activity is an adaptation of ‘Equivalent change’ from Open-Ended Maths Activities: Using Good Questions to Enhance Learning Mathematics by Sullivan and Lilburn. Provide play money to students, if available.
1. Display the following problem: Show some different ways to give change from $2 for an item costing $1.35.
5. In pairs, students use whiteboards to record different ways to give the required change. Ask:
How did you work out the amount of change that was given from $2?
How many ways did you and your partner make the change?
Which combination of coins was the most efficient, or had the least coins?
Which combination of coins was the least efficient, or had the most coins?
What strategies and number combinations did you and your partner use to help you?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise the relationship between dollars and cents? [MAO-WM-01, MA2-AR-01]
Can students represent equivalent amounts of money using different denominations? [MAO-WM-01, MA2-AR-01]
Can students perform calculations with money, including finding change? [MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
UnM2, UnM3, UnM4, UnM5, UnM6.


[bookmark: _Toc47369190][bookmark: _Toc160176382]Core lesson 1 – sharing 36 – 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 are learning to:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts 
represent and solve problems involving multiplication fact families.
	Students can:
recognise and use the symbols for multiplied by (×), divided by (÷) and equals (=)
link multiplication and division fact families using arrays
apply the inverse relationship of multiplication and division (Reasons about relations).


This activity is an adaptation of ‘Sharing crackers’ from Mindset Mathematics: Visualizing and Investigating Big Ideas, Grade 3 by Boaler et al.
Display 36 counters, square tiles or Resource 19 – sharing crackers. Say that they represent crackers that need to be shared equally for a snack. Pose the questions:
How many students can share the crackers?
How many crackers will each student get?
Point out that there are many answers to this task.
Provide pairs of students with 36 counters, square tiles or a copy of Resource 19 – sharing crackers to answer the 2 questions in multiple ways.
Students record each solution in pictures and number sentences using divided by (÷) and equals (=).
Students also record any attempts that do not work, showing why it did not lead to equal shares.
Note: as students work, draw their attention to the ways they are thinking about their solutions to generate new solutions. For example, students may use the commutative property to turn the solution of 4 students with 9 crackers each into 9 students with 4 crackers each. Students might use a doubling and halving pattern to move from 2 students with 18 crackers each to 18 students with 2 crackers each. Each of these is useful in finding solutions and looking for possible missing solutions. Further, these patterns apply to all multiplication and division relationships and are worth testing, sharing and discussing. Ask students if these patterns always work and why.
[bookmark: _Toc160176383]Core lesson 2 – sharing solutions – 20 minutes
Share and discuss student solutions.
Organise the solutions by displaying them in the table on Resource 20 – sharing solutions.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Have you found all the ways of sharing 36 crackers? Why or why not?
	Yes, because we have worked systematically through all the options (factors) in order from 1 through to 18.

	How could you organise the solutions you have found to see patterns?
	Put them in order of factors starting with one.

	What patterns do you notice in the solutions you found?
	As the number of students increases, the number of crackers each student gets decreases.
There are some facts reversed after 6 by 6, such as 4 students have 9 crackers, or 9 students have 4 crackers each.

	Do these patterns always work? Convince me.
	Yes, in multiplication, if one factor increases, the other factor will decrease.
Student explanations will vary based on examples from known multiplication facts.


This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot link multiplication and division fact families using arrays.
Model how to arrange the 36 crackers in an array, then share them equally between different numbers of students.
Support students to look for connections between multiplication and division fact families in their results.
	Students can link multiplication and division fact families using arrays.
Students test the patterns found when sharing a different number of crackers, such as 24, 32 or 48.
Partners explore the question: How do you know when you have found all possible solutions?


[bookmark: _Toc245941428][bookmark: _Toc160176384]Discuss and connect the mathematics – 10 minutes
Display Resource 20 – sharing solutions and discuss the following questions:
What patterns did you notice?
Have we found all the solutions? How do you know?
Note: when students discuss the patterns they notice and the strategies they used, take this opportunity to name what they have been doing. Breaking a large group into smaller equal sized groups is division. Some students will have used multiplication to help them by making equal groups to build up to this total. If students do not yet have the language to describe these concepts, this is an opportunity to label and explain clearly. Highlight how multiplication and division are related and both can be used to think about making equal groups.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise and use the symbols for multiplied by (×), divided by (÷) and equals (=)? [MAO-WM-01, MA2-MR-01, 
MA2-MR-02]
Can students link multiplication and division fact families using arrays? [MAO-WM-01, MA2-MR-01, MA2-MR-02]
Can students apply the inverse relationship of multiplication and division (Reasons about relations)? [MAO-WM-01, MA2-MR-01, MA2-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
MuS5, MuS6, MuS7
NPA4.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR- MT: 2A.5, 2A.10.




[bookmark: _Lesson_7][bookmark: _Toc28430958][bookmark: _Toc160176385]Lesson 7
Core concept: fact families support fluency.
[bookmark: _Toc2057045879][bookmark: _Toc160176386]Daily number sense – missing number sentence – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
represent money values in multiple ways.
	Students can:
recognise the relationship between dollars and cents
represent equivalent amounts of money using different denominations
perform calculations with money, including finding change.


This activity is an adaptation of ‘Missing number sentence’ from Open-Ended Maths Activities: Using Good Questions to Enhance Learning Mathematics by Sullivan and Lilburn. Provide students with play money, if available.
1. Display the following problem: A number sentence uses at least 2 of these amounts: $1.50, $2, $6, 50c, $3.75, $3.00, 75c. What might the number sentence be?
7. In pairs, students use whiteboards to create different number sentences using at least 2 of the amounts or numbers provided.
Ask:
What number sentences did you and your partner make?
Which operations did you use?
Did you use more than one operation in a number sentence?
Which operations did you find the easiest to make a number sentence with?
Were there any operations you could not make a number sentence with?
Which number sentences might represent giving change? Why?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise the relationship between dollars and cents? [MAO-WM-01, MA2-AR-01]
Can students represent equivalent amounts of money using different denominations? [MAO-WM-01, MA2-AR-01]
Can students perform calculations with money, including finding change? [MAO-WM-01, MA2-AR-01, MA2-AR-02]
	Links to National Numeracy Learning Progressions (NNLP):
UnM2, UnM3, UnM4, UnM5, UnM6.


[bookmark: _Toc1906079333][bookmark: _Toc160176387]Core lesson 1 – missing numbers – 15 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 are learning to:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts
represent and solve word problems with number sentences involving multiplication or division.
	Students can:
generate multiplication fact families for multiples of 2 and 4, 5 and 10 
use the equals sign to record equivalent number relationships involving multiplication
complete number sentences involving multiplication and division by calculating missing numbers.


Note: the syllabus support material explains fluency in this way: Students’ communication of their understanding reveals their mathematical fluency. Mathematical fluency is developed when students choose and use appropriate strategies; carry out procedures flexibly, accurately and efficiently; recall factual knowledge and concepts to solve problems; and use known facts, and reason about relationships to find solutions (NESA 2023).
Display and read Resource 21 – missing numbers.
Select a known multiplication fact such as 2 × 9 and draw the related fact family triangle.
Present the fact family in a variety of number sentences with missing values. For example:
18 = 9 × ♣
2 × ♥ = 18
18 ÷ ♣ = 9
18 ÷ ♥ = 2.
Students identify another fact families with 18 as the product, such as 6 × 3.
Model recording the equation 2 × 9 = 6 × 3.
Remind students that the equals sign means both sides have equivalent value.
Students identify any other fact family triangle with 2 as a factor, such as 2, 6 and 12.
Model recording the equation 18 ÷ 9 = 12 ÷ 6.
Note: to support students to master multiplication facts, identify known and unknown facts, explicitly teach strategies applicable to unknown facts (such as for 6 times – multiply by 5 and add one more set) and provide engaging activities that emphasise collaboration (Van de Walle et al. 2019).
[bookmark: _Toc160176388]Core lesson 2 – games for practise/fluency/mastery – 25 minutes
Some of the resources in this unit have been adapted from other sources. There are many other engaging and purposeful games for operations, including multiplication and division on the Love Maths website by Minas.
Play games that promote fluency of multiplication facts. Games should focus on revising known fact families and adding a few new facts (that are worked out using a strategy) at a time.
For each activity discuss reasoning strategies that can help students learn new facts based on existing knowledge.
, Resource 22 – Salute! and Resource 23 – fill the chart are examples of multiplicative games that can be differentiated for students.
Digital activities that allow students to focus on a targeted groups of related facts include:
Fun for the Brain – multiplication games
Maths is Fun – Math Trainer - Multiplication.
Divide the class into groups to play one of the multiplication games that is suited to their learning needs.
As they play the game, select students to pause and record the fact family triangle for the fact that they are up to in the game.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot generate multiplication fact families for multiples of 2 and 4, 5 and 10 and/or use the equals sign to record equivalent number relationships involving multiplication.
For part 1, students make their own set of fact family cards for a target set of facts, including dot arrays that match the facts. Students have their cards visible when playing Salute! or Fill the chart.
For part 2, provide students with a set of 12 counters. Guide students to make and record differing sets of equal groups, such as 6 twos or 3 fours. Model how to write those as equivalent number sentences: 6 × 2 = 3 × 4. Students find all groupings for 12 and then do the same for 16, 20 and 24.
	Students can generate multiplication fact families for multiples of 2 and 4, 5 and 10 and/or use the equals sign to record equivalent number relationships involving multiplication.
Students can apply known facts and game strategy with the NCTM Product Game.
Students explore the connection between multiplication and division, with Resource 24 – Open Middle problem.


[bookmark: _Toc1882141557][bookmark: _Toc160176389]Discuss and connect the mathematics – 5 minutes
Display a fact family triangle for 6 × 7 = 42.
Discuss what known facts could be used to work this out, such as 5 × 7 plus one more 7, or double 3 × 7.
Students turn and talk to share missing values and equivalent number sentences related to that family fact triangle.
Select students to share their responses and record them on the board. Examples include:
42 = 7 × Δ
6 × ♥ = 42
42 ÷ Δ = 7
42 ÷ ♥ = 6
18 ÷ 3 = 42 ÷ 7
6 × 7 = 3 × 2 × 7 = 3 × 14.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students generate multiplication fact families for multiples of 2 and 4, 5 and 10? [MAO-WM-01, MA2-MR-01, MA2-MR-02]
Can students use the equals sign to record equivalent number relationships involving multiplication? [MAO-WM-01, MA2-MR-01, MA2-MR-02]
Can students complete number sentences involving multiplication and division by calculating missing numbers? [MAO-WM-01, 
MA2-MR-01, MA2-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
MuS6
NPA4.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.11.


[bookmark: _Lesson_8][bookmark: _Toc645641475]

[bookmark: _Lesson_8_1][bookmark: _Toc160176390]Lesson 8
Core concept: problems can be solved using multiplicative thinking.
[bookmark: _Toc1176112673][bookmark: _Toc160176391]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: _Toc141906384][bookmark: _Toc160176392]Core lesson – multiplicative problem solving – 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 are learning to:
represent and solve problems involving multiplication fact families
represent and solve word problems with number sentences involving multiplication or division.
	Students can:
describe multiplication problems using for each and times as many
represent and solve multiplication and division (both sharing and grouping) word problems using number sentences.


Explain that multiplication can be used to solve a range of problems. For this lesson focus will be on the phrases times as many, much and for each.
Display and discuss Resource 25 – word problems.
Students turn and talk to discuss:
What are some other for each questions we could write with the same fact family?
What are some other times as many questions we could write with the same fact family?
What are some other fact families we could use to change the questions?
How would those questions read with a new fact family?
Select students to share their thinking.
Explain the scenario: Students are organising equipment for the school athletics carnival.
Brainstorm a list of equipment that may be required, such as cones, ribbons, hurdles, relay batons and items for novelty races such as an obstacle course.
Display and read Resource 26 – How many ribbons?
Explain that it is not known how many races there will be for each age group as the number of students is not the same.
Focus on the phrase for each, linking it explicitly to multiplication.
Revise how to build an array for unknown facts with arrays, such as in Figure 12.
[bookmark: _Ref151115363]Figure 12 – building new facts
[image: An array of 3 rows of 6 partitioned after 5 dots. It is labelled 3 sixes and is annotated at the top to show 3 fives plus 3 ones.]
Group students into threes, using VNPS or individual whiteboards to explore at least 3 possible numbers of ribbons.
Share student responses.
Display and read Resource 27 – How many cones?
Note: students may not realise that they will need an extra row of cones than there are lanes. For example, with 4 lanes they will need 5 rows of cones.
Return students to their groups to explore at least 3 possible results.
Share student responses.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot describe multiplication problems using for each and times as many.
Provide concrete materials for students to make arrays to represent the for each and times as many ideas.
Students focus on examples where multiples of 2, 4, 5 and 10 are used. Students draw pictures or arrays to show their thinking and calculations.
	Students can describe multiplication problems using for each and times as many.
Students create a novelty event for the carnival. Students write other for each and times as many questions for other athletics carnival events.
For ‘How many cones?’ Students show all possible combinations of cones in a system like a table in Lesson 1.


[bookmark: _Toc1655800665][bookmark: _Toc160176393]Discuss and connect the mathematics – 5 minutes
Display Resource 28 – four arrays.
Students turn and talk to discuss:
What patterns do you see? (A doubling pattern.)
How does an array show the for each idea of multiplication? (There are x counters for each row; there are x counters for each column.)
How do the arrays show the times as many idea of multiplication? (For example, Array D has 8 times as many as Array A.)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students describe multiplication problems using for each and times as many? [MAO-WM-01, MA2-MR-01, MA2-MR-02]
Can students represent and solve multiplication and division (both sharing and grouping) word problems using number sentences? [MAO-WM-01, MA2-MR-01, MA2-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
NPA4.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.12, 2A.13, 2A.14.




[bookmark: _Resource_1:_How][bookmark: _Resource_1_–][bookmark: _Toc160176394]Resource 1 – How many books?
1. Isaac has read 6 books, but Chris has read 4 times as many. How many books has Chris read?
Sam has read 7 books. Imogen has read twice as many as Sam. Jamie has read twice as many as Imogen. How many books have they each read?
Chanel put the books she had read on the floor. There were 4 rows of 8 books. How many books has she read?
Before recess Max laid out his books on the floor in 5 equal rows. When he returned, some of his books had been borrowed by someone else. By looking at the remaining books in the picture, how many books did Max start with?
How many books have Isaac, Chris, Chanel, Sam, Imogen, Jamie and Max read altogether?
[image: Books in an array structure with several books missing. Line one has 8 books, line 2 has 8 books, line 3 has 5 books, line 4 has 4 books and line 5 has 4 books.]

[bookmark: _Resource_X:_Splats][bookmark: _L1_Resource_X:][bookmark: _Resource_X:_Pattern][bookmark: _Resource_2:_Pattern][bookmark: _Resource_2_–][bookmark: _Toc984705467][bookmark: _Toc160176395]Resource 2 – pattern table
	Sum of 10
	Product

	0 + 10 
	0 × 10 = 0

	1 + 9 
	1 × 9 = 9

	2 + 8
	2 × 8 = 16

	3 + 7
	3 × 7 = 21

	4 + 6
	4 ×

	5 + 5
	5 ×

	6 + 4
	6 ×

	7 + 3
	7 ×

	8 + 2
	8 ×

	9 + 1
	9 ×

	10 + 0
	10 ×




[bookmark: _L1_Resource_X:_1][bookmark: _Resource_X:_Caught][bookmark: _Resource_3:_Caught][bookmark: _Resource_3_–][bookmark: _Toc160176396]Resource 3 – caught red-handed
[image: Game instructions for Caught red-handed. Goal: Win the most red counters.
Materials: 3 red counters, 17 non-red counters, 20-sided dice or spinner, Number chart 1–20.
Steps: Place a red counter on 20. Player 1 rolls the dice and places a red counter on that number. Player 2 rolls the dice and places a red counter on that number. Place non-red counters on the remaining numbers from 1–19. Use scissor-paper-rock to decide who goes first. On their turn, each player is allowed to take either one or two counters, in order, beginning on the one-square. Play continues until all counters are taken. 
Under the instructions are the numbers 1 to 20 printed large enough to place a counter on each number.]
Adapted from Russo (2017).

[bookmark: _L1_Resource_X:_2][bookmark: _Resource_X:_Red][bookmark: _Resource_4:_Red][bookmark: _Resource_4_–][bookmark: _Toc160176397]Resource 4 – red-handed questions
[image: An image of a gameboard for caught red-handed with the numbers 5, 13 and 20 shaded red as target numbers. Underneath the board are these questions:
• For this game, is it better to go first or second? Explain why.
• If the first red was on 6, would it be better to go first or second? Explain why.
• If you win the first red, can you also win the second red? How?
• Would it be better to give up the first red, so then you could win the next two? Explain why or why not.
• Would it change your strategy if you could take up to 3 counters? Explain your reasons.
• How does an understanding of odd and even numbers help with this game?]
Adapted from Russo (2017).

[bookmark: _L2_Resource_X:][bookmark: _Resource_5:_Splats][bookmark: _Resource_5_–][bookmark: _Toc1052276726][bookmark: _Toc160176398]Resource 5 – splats
[image: Five arrays labelled A, B, C, D and E. Each array is partially covered by a splat.
Array A is array of 4 by 5 with the total of 20 marked next to it. 
Array B is an array a 4 by 6 with a total of 24 mark next to it. 
Array C is an array of 5 by 6 with a total of 30 marked next to it.
Array D has 3 visible rows of 5 with the total 35 marked next to it.
Array E has 2 visible columns of 6 with the total 36 marked next to it.]
Adapted from Wyborney (2017).

[bookmark: _L2_Resource_X:_1][bookmark: _Resource_X:_Partially][bookmark: _Resource_6:_Partially][bookmark: _Resource_6_–][bookmark: _Toc170386346][bookmark: _Toc160176399]Resource 6 – partially covered arrays
[image: Three arrays marked A, B & C. Each array is 10 by 6. Array A is fully visible. Array B is partially covered by a semi- transparent rectangle so all of the elements are still visible through the rectangle. Array C is covered by an opaque rectangle so that only the 1st row and column of the array are visible.]


[bookmark: _L2_Resource_X:_2][bookmark: _Resource_X:_Matching][bookmark: _Resource_7:_Matching][bookmark: _Resource_7_–][bookmark: _Toc61817486][bookmark: _Toc160176400]Resource 7 – matching cards
[image: Four cards of equal size. Card one has a fact family triangle for 60, 10 and 6. Card 2 has partially covered arrays of 10 by 6 in 2 different orientations. Card 3 has the text 10 by 6 or 6 by 10. Card 4 has the text 10 sixes or six 10s.]


[bookmark: _L2_Resource_X:_3][bookmark: _Resource_8:_Matching][bookmark: _Resource_8_–][bookmark: _Toc159658468][bookmark: _Toc160176401]Resource 8 – matching card templates
[image: Six cards showing family fact triangles for the following related number facts: 60, 6 and 10; 40, 4 and 10; 12, 3 and 4; 25, 5 and 5; 24, 4 and 6; 40, 8 and 5.]

[image: Six cards showing partially covered arrays in 2 different orientations for the following related number facts: 6 by 10, 4 by 10, 3 by 4, 5 by 5, 4 by 6 and 5 by 8.]

[image: Six cards showing matching number sentences. Card one shows 10 by 6 or 6 by 10. Card 2 shows 10 by 4 or 4 by 10. Card 3 shows 4 by 3 or 3 by 4. Card 4 shows 5 by 5. Card 5 shows 6 by 4 or 4 by 6. Card 6 shows 8 by 5 or 5 by 8.]


[image: Six cards with text to match arrays. Card one says 10 sixes or 6 tens. Card 2 says 10 fours or 4 tens. Card 3 says 4 threes or 3 fours. Card 4 says 5 fives. Card 5 says 6 fours or 4 sixes. Card 6 says 5 eights or 8 fives.]


[image: Five blank cards with the heading 'additional cards'.]


[bookmark: _L3_Resource_X:][bookmark: _Resource_X:_Doubles][bookmark: _Resource_9:_Doubles][bookmark: _Resource_9_–][bookmark: _Toc160176402][bookmark: _Toc1622998449]Resource 9 – doubles and halves
[bookmark: _Resource_10:_Doubles_1][bookmark: _Resource_10_–][image: An array of 1 by 5 with a matching fact family triangle next to which is an array of 2 by 5 with a matching fact family triangle. This is followed by an array of 4 by 5 and 8 by 5, both with matching fact family triangles. ]


[bookmark: _Resource_10_–_1][bookmark: _Toc160176403]Resource 10 – doubles bingo
Aim: to be the first player to remove their counters from the board.
Materials
Number chart to 120
Dice (either 1–6, 1–10, 1–20)
3 coloured counters per player
Steps
1. Take turns to place your counters on 3 numbers greater than 20 on the number chart.
Player 1 rolls the die and repeatedly doubles the number until a counter is reached or the highest number is passed. For each roll, write a number chain to show your doubling, for example: 2, 4, 6, 8, 16, 32, 64.
Players take turns rolling and doubling. Play continues until one player removes all 3 of their own counters.
Variations
Choose a die that suits you.
Choose numbers between 10 and 50.
If a player rolls a 1, they may move a counter to a different number.
Adapted from Russo (2016).


[bookmark: _L4_Resource_X:][bookmark: _Resource_X:_Arrays][bookmark: _Resource_11:_Arrays][bookmark: _Resource_11_–][bookmark: _Toc2138054854][bookmark: _Toc160176404]Resource 11 – arrays
[image: The page is divided into 4 quadrants marked A, B, C & D. Each quadrant shows the same partially covered array in 2 different orientations. Quadrant A shows a partially covered array for 2 by 6 and 6 by 2. Quadrant B shows partially covered arrays for 10 by 7 and 7 by 10. Quadrant C shows arrays for 7 by 4 and 4 by 7. Quadrant D shows arrays for 6 by 5 and 5 by 6.]


[bookmark: _L4_Resource_X:_1][bookmark: _Resource_X:_Plug][bookmark: _Resource_12:_Plug][bookmark: _Resource_12_–][bookmark: _Toc1556821987][bookmark: _Toc160176405]Resource 12 – plug board examples
[image: Two plug boards each with a 5 by 5 array. The first plug board has 25 blue circles with an annotation 5 fives are 25 and the number sentence 5 × 5 = 25. The second plug board has 5 blue circles with the statement 1 five is 5 and the number sentence 1 × 5 = 5.]


[bookmark: _L4_Resource_X:_2][bookmark: _Resource_X:_Combined][bookmark: _Resource_13:_Combined][bookmark: _Resource_13_–][bookmark: _Toc533849557][bookmark: _Toc160176406]Resource 13 – combined plug boards
[image: The page is divided into 6 sections each showing combined plug boards. Set A has 2 plug boards showing an array of 5 by 6 when the plug boards are combined. Set B has 2 plug boards showing an array of 4 by 7 when the plug boards are combined. Set C shows 2 plug boards with an array of 6 by 5 when the plug boards are combined. Set D has 2 plug boards but does not show an array as the plug boards are not combined in a way to join all of the blue circles. Set E shows 4 plug boards arranged in a way to show an array of 6 by 10. Set F shows 4 plug boards with 60 blue dots but arranged in a way that does not represent an array.]


[bookmark: _L4_Resource_X:_3][bookmark: _Resource_X:_Prove][bookmark: _Resource_14:_Prove][bookmark: _Resource_14_–][bookmark: _Toc647480792][bookmark: _Toc160176407]Resource 14 – prove it’s 36
[image: Four plug boards with a combined total of 36 blue dots arranged in a way to show an array of 6 by 6.]


[bookmark: _L4_Resource_X:_4][bookmark: _Resource_15:_Plug][bookmark: _Resource_15_–][bookmark: _Toc2008395788][bookmark: _Toc160176408]Resource 15 – plug boards
[image: 20 small plug boards with differing amounts of blue dots showing. The numbers represented are: 25, 20, 10, 5, 1, 16, 20, 10, 5, 2, 4, 6, 15, 10, 3, 9, 6, 15, 10, 4. Each number is represented in a way as to make an array on an individual plugboard.]


[bookmark: _L5_Resource_X:][bookmark: _Resource_X:_How][bookmark: _Resource_16:_How][bookmark: _Resource_16_–][bookmark: _Toc160176409]Resource 16 – How many cupcakes?
Charlie is a baker who has his own cupcake shop. It is a small shop but extremely popular! Each day he bakes fresh cupcakes to be sold. The cupcakes are baked in his regular tin that looks like this.
How many cupcakes can be baked at one time in this tin? How do you know?
[image: A muffin tray with 4 rows of 6.]


[bookmark: _L5_Resource_X:_1][bookmark: _Resource_X:_Cupcake][bookmark: _Resource_17:_A][bookmark: _Resource_17_–][bookmark: _Toc160176410]Resource 17 – a special order
For a special order, Charlie bakes these extra delicious cupcakes using his special tray. How many cupcakes are there altogether? Show different ways that you can calculate the total.
[image: An array of 54 chocolate muffins organised into 6 rows of 9. Beside it is a 2 by 3 muffin tray labelled Charlie’s special tray.]
Adapted from Australian Government Department of Education (2023).


[bookmark: _L5_Resource_X:_2][bookmark: _Resource_X:_Busy][bookmark: _Resource_18:_Busy][bookmark: _Resource_18_–][bookmark: _Toc288793485][bookmark: _Toc160176411]Resource 18 – busy cupcake day
[image: ]
Adapted from Australian Government Department of Education (2023).


[bookmark: _L6_Resource_X:_1][bookmark: _Resource_X:_Sharing][bookmark: _Resource_19:_Sharing][bookmark: _Resource_19_–][bookmark: _Toc1149381275][bookmark: _Toc160176412]Resource 19 – sharing crackers
How many students can share the crackers?
How many crackers will each student get?
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


[bookmark: _L6_Resource_X:][bookmark: _Resource_20:_Sharing][bookmark: _Resource_20_–][bookmark: _Toc589014253]

[bookmark: _Resource_20_–_1][bookmark: _Toc160176413]Resource 20 – sharing solutions
	Number of crackers:
	How many students are sharing?
	How many crackers will each student get?
	What strategy was used?

	36
	1
	36
	Only one student

	36
	2
	
	

	36
	
	
	

	36
	
	
	

	36
	
	
	

	36
	
	
	

	36
	
	
	

	36
	
	
	

	36
	
	
	


[bookmark: _Resource_X:_Salute!][bookmark: _Resource_21:_Salute!][bookmark: _Resource_21_–][bookmark: _Toc160176414][bookmark: _Toc937249176]Resource 21 – missing numbers
Step 1: pick a known multiplication fact.
Step 2: draw the family fact triangle.
Step 3: write 4 different number sentences with missing values:
18 = 9 × ♣
2 × ♥ = 18 
18 ÷ ♣ = 9 
18 ÷ ♥ = 2 
Step 4: identify another fact family with the same product.
Step 5: write a number sentence in the form Δ × ♥ = ♦ × ♠ 
Step 6: identify another fact family with a same factor.
Step 7: write a number sentence in the form ☺ ÷ _ = ♣ ÷ _


[bookmark: _Resource_22_–_1][bookmark: _Toc160176415][image: ]Resource 22 – Salute!
Aim: for 3 players to practise multiplication.
Materials: pack of cards: Ace is 1, Jack is 10, Queen is 100 and King is 1000.
How to play: 
Place the cards in a pile, face down. Two players pick up a card each.
Players do not look at their card but hold the card, facing out, on their foreheads in a ‘salute’.
Player 3 multiplies the numbers on the 2 cards they can see and calls the answer.
Player 1 and Player 2 must work out from the answer the value of the card on their forehead.
The game is repeated with the players swapping their roles.
Variations
To start, cards from 1–5 could be selected to form the pack face down on the table. As familiarity with the game increases, the higher numbers could be added.
The game could also be extended with 4 players, 3 with a card on their forehead and one adding or multiplying the numbers together.
Adapted from New Zealand Ministry of Education (n.d.).

[bookmark: _Resource_X:_Fill][bookmark: _Resource_22:_Fill][bookmark: _Resource_22_–][bookmark: _Toc160176416]Resource 23 – fill the chart
Aim: to be the first player to fill your chart
Steps
Each player draws a board like the one shown below.
Select a known multiplication fact and a target multiplication fact.
On your turn, roll a 1–10 die. Multiply it by one of your target numbers.
Record the product in the empty space below that digit. Record only one product per roll.
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Known fact 
	
	
	
	
	
	
	
	
	
	

	Target fact
	
	
	
	
	
	
	
	
	
	


[bookmark: _Resource_X:_Missing][bookmark: _Resource_23:_Missing][bookmark: _Resource_23_–]Adapted from Bay-Williams JM and SanGiovanni JJ (2021).


[bookmark: _Resource_X:_Open][bookmark: _Resource_21:_Open][bookmark: _Resource_24:_Open][bookmark: _Resource_24_–][bookmark: _Toc160176417]Resource 24 – Open Middle problem
Directions: using the digits 2 to 9 once each, place a digit in each box to make 2 correct equations: one where the value is greater than 30 and one where the value is less than 30. You may reuse all the digits in each equation.
[image: Blank numeral boxes in a number sentences structured as: one-digit number times one-digit number equals 2-digit number divided by one-digit number.]
Adapted from Kaplinsky R (2016–2024).


[bookmark: _Resource_X:_Worded][bookmark: _Resource_25:_Word][bookmark: _Resource_25_–][bookmark: _Toc114777441][bookmark: _Toc160176418]Resource 25 – word problems
[image: A fact family triangle for 24, 4 and 6. Next to the triangle is an array showing 4 rows of 6.]
For each: Ashok has 6 bags, each with 4 apples. How many apples does he have altogether?
Times as many: Aisha saved $4 pocket money last month. This month she saved 6 times as much. How much did she save this month?


[bookmark: _Resource_X:_How_1][bookmark: _Resource_26:_How][bookmark: _Resource_26_–][bookmark: _Toc160176419]Resource 26 – How many ribbons?
[image: First, second and third prize ribbons.]
We need 3 ribbons per race.
There will be between 5 and 10 races for each age group.
How many ribbons might be needed for each age group?
Record at least 3 possible solutions using fact families, arrays and number sentences to show your thinking.
Challenge: if there are 5 age groups, how many ribbons would be needed altogether?


[bookmark: _Resource_X:_How_2][bookmark: _Resource_27:_How][bookmark: _Resource_27_–][bookmark: _Toc160176420]Resource 27 – How many cones?
At the local oval there are no lane lines for the races.
You will need between 5 and 10 cones for each lane. You know that there will be between 4 and 8 lanes. How many cones might you need altogether?
Record at least 3 possible solutions using fact families, arrays and number sentences to show your thinking.
Challenge: if 10 cones are positioned an equal distance apart, how far apart will each cone be for the 70 m, 100 m, 200 m and 400 m races?
[image: Four race lane cones.]


[bookmark: _Resource_X:_Four][bookmark: _Resource_28:_Four][bookmark: _Resource_28_–][bookmark: _Toc160176421]Resource 28 – four arrays
[image: Four arrays marked A, B, C & D. Array A is 4 dark blue dots in a 2 by 2 structure. Array B is 4 dark blue dots and 4 light blue dots to show that Array A has been doubled. Array C is a doubling of the array B. Array D is that doubling of Array C.]


[bookmark: _Toc1150957634][bookmark: _Toc160176422]Syllabus outcomes and content
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

	Additive relations A: Represent money values in multiple ways
[MAO-WM-01, MA2-AR-01, MA2-AR-02]
	
	
	
	
	
	
	
	

	Recognise the relationship between dollars and cents
	
	
	
	
	x
	x
	x
	

	Represent equivalent amounts of money using different denominations
	
	
	
	
	x
	x
	x
	

	Perform calculations with money, including finding change
	
	
	
	
	x
	x
	x
	

	Multiplicative relations A: Generate and describe patterns
[bookmark: _Hlk149050421][MAO-WM-01, MA2-MR-01, MA2-MR-02]
	
	
	
	
	
	
	
	

	Model, describe and record patterns of multiples
	x
	
	
	
	
	
	
	

	Recognise the significance of the final digit of a whole number in determining whether a given number is even or odd (Reasons about relations)
	x
	
	
	
	
	
	
	

	Recognise the connection between even numbers and the multiplication facts for 2 (Reasons about relations)
	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, MA2-MR-02]
	
	
	
	
	
	
	
	

	Create and represent multiplicative structure, using the term multiples when connecting grouping to arrays
	
	x
	
	
	
	
	
	

	Use the array structure to coordinate the number of groups with the number in each group
	
	x
	
	
	
	
	
	

	Relate doubling to multiplication facts for multiples of 2
	
	
	x
	
	
	
	
	

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

	Recognise the relationship between one multiple and its double (Reasons about relations)
	
	
	x
	
	
	
	
	

	Multiplicative relations A: Recall multiplication facts of 2 and 4, 5 and 10 and related division facts
[MAO-WM-01, MA2-MR-01, MA2-MR-02]
	
	
	
	
	
	
	
	

	Recognise and use the symbols for multiplied by (×), divided by (÷) and equals (=)
	
	
	
	x
	
	x
	
	

	Link multiplication and division fact families using arrays 
	
	
	
	
	
	x
	
	

	Generate multiplication fact families for multiples of 2 and 4, 5 and 10
	
	
	
	
	
	
	x
	

	Multiplicative relations A: Represent and solve problems involving multiplication fact families
[MAO-WM-01, MA2-MR-01, MA2-MR-02]
	
	
	
	
	
	
	
	

	Describe multiplication problems using for each and times as many
	x
	
	
	
	
	
	
	x

	Find the total of partially covered arrays
	x
	x
	
	
	
	
	
	

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

	Multiplicative relations B: Use known number facts and strategies
[MAO-WM-01, MA2-MR-01, MA2-MR-02]
	
	
	
	
	
	
	
	

	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 number properties to find related multiplication facts
[MAO-WM-01, MA2-MR-01, MA2-MR-02]
	
	
	
	
	
	
	
	

	Use the commutative property of multiplication
	
	
	
	x
	
	
	
	

	Use flexible partitioning within multiplication (Reasons about relations)
	
	
	
	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
	

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

	Represent and solve multiplication and division (both sharing and grouping) word problems using number sentences
	
	
	
	
	
	x
	
	x
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