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Our number system extends infinitely to very large and very small numbers
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[bookmark: _Toc159512952]Unit description and duration
This unit develops the big idea that our number system extends infinitely to very large and very small numbers.
In this 2-week unit students are provided opportunities to:
partition, rename, represent and order numbers up to 6 digits (Stage 2) or up to and including billions (Stage 3)
interpret, compare, order and represent decimals up to thousandths (Stage 3)
use partitioning and place value knowledge when multiplying and dividing
see the inverse relationship between multiplication and division, using the associative and distributive properties of multiplication (Stage 2)
use informal written strategies like the area model for multiplication and division problems and represent and solve division problems involving whole number remainders (Stage 3).
This multi-age unit is informed by the lessons in Stage 2 Year A Unit 11 and Stage 3 Year A Unit 11. Please refer to these units for additional lesson guidance.
[bookmark: _Toc159512953]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: _Toc159512954]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-MR-01 represents and uses the structure of multiplicative relations to 10 × 10 to solve problems
[bookmark: _Toc159512955]Stage 3
MA3-RN-01 applies an understanding of place value and the role of zero to represent the properties of numbers
MA3-RN-02 compares and orders decimals up to 3 decimal places
MA3-MR-01 selects and applies appropriate strategies to solve multiplication and division problems
[bookmark: _Toc159512956]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: _Toc159512957]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
reading, representing, partitioning and ordering numbers up to thousands (Stage 2) or millions (Stage 3)
interpreting, comparing, ordering and representing decimals (Stage 3)
identifying and applying a variety of multiplication and division strategies to solve real-world problems.
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: _Toc159512958]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 A: Represent and solve problems involving multiplication fact families
Stage 3:
Multiplicative relations A: Select and apply mental and written strategies to multiply 2- and 3-digit numbers by 2-digit numbers
	Lesson core concept: reading and recording large numbers is a key component of place value.
Stage 2:
Representing numbers using place value A: Whole numbers: Read, represent and order numbers to thousands
Representing numbers using place value B: Whole numbers: Recognise and represent numbers that are 10, 100 and 1000 times as large
Stage 3:
Represents numbers A: Whole numbers: Recognise, represent and order numbers in the millions
Represents numbers A: Whole numbers: Apply place value to partition, regroup and rename numbers to 1 billion
	Lesson duration: 65 minutes
Resource 1 – prove it
Resource 2 – place value houses
Resource 3 – houses to billions
Resource 4 – MAB visual 
9-sided dice
Individual whiteboards
MAB materials
Writing materials

	Lesson 2
Daily number sense
Stage 2:
Multiplicative relations A: Represent and solve problems involving multiplication fact families
Stage 3:
Multiplicative relations A: Select and apply mental and written strategies to multiply 2- and 3-digit numbers by 2-digit numbers
	Lesson core concept: collections of tens, hundreds and thousands are really useful (Stage 2) and the position of each digit in a number corresponds to its size (Stage 3).
Stage 2:
Representing numbers using place value A: Whole numbers: Apply place value to partition and regroup numbers up to 4 digits
Representing numbers using place value B: Whole numbers: Order numbers in the thousands
Stage 3:
Represents numbers A: Decimals and percentages: Recognise that the place value system can be extended beyond hundredths
	Lesson duration: 70 minutes
Resource 5 – think board
Resource 6 – orange picking
6-sided dice
9-sided dice
Counters
Individual whiteboards
Pieces of cardboard
Sticky notes

	Lesson 3
Daily number sense
Stage 2:
Multiplicative relations B: Operate with multiples of 10
Stage 3:
Multiplicative relations A: Use partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers
	Lesson core concept: numbers can be renamed in equivalent ways using place value (Stage 2) and negative numbers can be represented on a number line (Stage 3).
Stage 2:
Representing numbers using place value A: Whole numbers: Apply place value to partition and regroup numbers up to 4 digits
Stage 3:
Represents numbers B: Whole numbers: Locate and represent integers on a number line
	Lesson duration: 65 minutes
Resource 7 – 7211 MAB visual
Resource 8 – MAB representations
Resource 9 – temperature cards
Resource 10 – money misconception
Resource 11 – non-standard partitioning match
Resource 12 – integer spinner
Virtual manipulatives: Amplify Polypad – Number Tiles and Cubes
10-sided dice 
Individual whiteboards
MAB materials (physical or virtual)
Writing materials

	Lesson 4
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: multiplicative thinking is based on patterns and structures (Stage 2) and known number facts and strategies support multiplicative understanding (Stage 3).
Stage 2:
Multiplicative relations A: Generate and describe patterns
Multiplicative relations A: Use arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10
Stage 3:
Multiplicative relations A: Determine products and factors
	Lesson duration: 65 minutes
Resource 13 – visual patterns
Resource 14 – Stage 3 factor table
Resource 15 – Stage 2 number visuals
Resource 16 – blank factor table
Resource 17 – visual patterns 2
Individual whiteboards
Writing materials

	Lesson 5
Daily number sense
Stage 2:
Multiplicative relations B: Operate with multiples of 10
Stage 3:
Multiplicative relations A: Use partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers
	Lesson core concept: numbers can be changed and renamed and still maintain their value.
Stage 2:
Representing numbers using place value A: Whole numbers: Apply place value to partition and regroup numbers up to 4 digits
Stage 3:
Multiplicative relations A: Use partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers
Multiplicative relations A: Use estimation and rounding to check the reasonableness of answers to calculations
	Lesson duration: 70 minutes
Resource 2 – place value houses
Resource 11 – non-standard partitioning match
Resource 18 – student strategies
1–10 dice (Stage 3 students – 3 per pair)
Individual whiteboards
MAB materials

	Lesson 6
Daily number sense
Stage 2:
Multiplicative relations B: Operate with multiples of 10
Stage 3:
Multiplicative relations A: Use partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers
	Lesson core concept: multiplication and division are related (Stage 2) and mathematicians use algorithms with understanding to solve multiplicative problems (Stage 3).
Stage 2:
Multiplicative relations A: Recall multiplication facts of 2 and 4, 5 and 10 and related division facts
Stage 3:
Multiplicative relations A: Select and apply mental and written strategies to multiply 2- and 3-digit numbers by 2-digit numbers
	Lesson duration: 70 minutes
Resource 19 – convince me
Resource 20 – matching algorithms
Resource 21 – 2-digit algorithm
Counters
Individual whiteboards
Playing cards (number cards only)
Writing materials

	Lesson 7
Daily number sense
Stage 2:
Multiplicative relations A: Generate and describe patterns
Stage 3:
Multiplicative relations B: Represent and describe number patterns formed by multiples
	Lesson core concept: multiplication and division are related and can be represented through fact families.
Stage 2:
Multiplicative relations A: Recall multiplication facts of 2 and 4, 5 and 10 and related division facts
Multiplicative relations B: Represent and solve word problems with number sentences involving multiplication or division
Stage 3:
Multiplicative relations A: Represent and solve division problems with whole number remainders
	Lesson duration: 70 minutes
Resource 22 – array/fact family
Resource 23 – division with remainders
Individual whiteboards
Writing materials

	Lesson 8
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: worded problems can be solved using multiplicative thinking.
Stage 2:
Multiplicative relations A: Represent and solve problems involving multiplication fact families
Multiplicative relations A: Use arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10
Stage 3:
Multiplicative relations A: Select and apply strategies to divide a number with 3 or more digits by a one-digit divisor
	Lesson duration: 65 minutes
Resource 24 – problems to solve
Area model digital tool: Area Model Algebra
Individual whiteboards
Writing materials




[bookmark: _Lesson_1][bookmark: _Toc159512959]Lesson 1
Core concept: reading and recording large numbers is a key component of place value.
[bookmark: _Toc159512960]Daily number sense – prove it – 10 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 working towards Stage 2 outcomes are learning to:
represent and solve problems involving multiplication fact families.
Students working towards Stage 3 outcomes are learning to:
select and apply mental and written strategies to multiply 2- and 3-digit numbers by 2-digit numbers.
	Students working towards Stage 2 outcomes can:
describe multiplication problems using times as many.
Students working towards Stage 3 outcomes can:
extend the area model to represent 2-digit by 2-digit multiplication.


Display Resource 1 – prove it and read the scenario.
Independently or in pairs, students work on whiteboards to determine how many carrot plants the farmer planted and discuss who is correct.
Ask students to use diagrams, words or symbols to record their answer.
Ask:
How did you determine if the answer was correct?
How did you record your thinking?
Is there another way of working it out?
Repeat these steps for the following scenarios:
The teacher gives out 4 stickers before lunch. She gives out 3 times as many stickers after lunch. How many stickers does she hand out after lunch? How many does she hand out altogether?
A baker baked 6 cupcakes in the morning. He bakes 4 times as many cupcakes in the afternoon. How many cupcakes does he bake that day?
Multi-age: students working towards Stage 3 outcomes should be given scenarios that require 2-digit by 2-digit multiplication. For example, a farmer planted 33 carrots on Monday and 15 times as many carrots on Tuesday. Students should use the area model to demonstrate their thinking.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students describe multiplication problems using times as many? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students extend the area model to represent 2-digit by 2-digit multiplication? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – n/a
Stage 3 – MuS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – n/a
Stage 3 – IfSR-MT: 3A.4.


[bookmark: _Toc159512961]Core lesson 1 – place value – 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:
read, represent and order numbers to thousands
recognise and represent numbers that are 10, 100 and 1000 times as large.
Students working towards Stage 3 outcomes are learning to:
recognise, represent and order numbers in the millions
apply place value to partition, regroup and rename numbers to 1 billion.
	Students working towards Stage 2 outcomes can:
read, represent and order numbers to 4-digits
describe how multiplying a number by 10, 100 and 1000 changes the place value of its digits.
Students working towards Stage 3 outcomes can:
name millions using the place value grouping of ones, tens and hundreds
arrange numbers in the millions in ascending and descending order using place value
round numbers to a specified place value
recognise 1000 thousands is 1 million and 1000 millions is 1 billion.


Display the numbers 275, 5722 and 2572.
Ask students:
Can you read these numbers?
What do you notice about these numbers?
Which number is the largest? How do you know?
Which number is the smallest? How do you know?
Display Resource 2 – place value houses and provide students with a copy.
Remind students that each house is divided into hundreds, tens and ones. Extra houses are added as the number grows in size.
Say the number 8361.
Ask a student to write the numbers into the columns based on the place value of each digit.
Say that the purpose of the place value houses is to assist in reading larger numbers. Discuss how this structure makes reading and recording large numbers easier.
Read out a 4-digit number.
Students record this number using Resource 2 – place value houses.
Students turn and talk to a partner, comparing where they have written each number and discussing its relative value. For example, the number 3 is recorded in the hundreds column because the number 8361 contains 3 hundreds.
Display the numbers 2, 7, 9 and 4. Explain that students are to create 2 different 4-digit numbers using these numbers.
Students record their numbers using Resource 2 – place value houses.
Students turn and talk to a partner, sharing their numbers and explaining the value of each numeral.
Ask 2 students to share the 4-digit numbers they created with the class and list these on the whiteboard.
Select a different student to order numbers in ascending order on the board, using place value knowledge to justify the order.
As a class discuss the order of the numbers, adjusting as needed.
Multi-age: students working towards Stage 3 outcomes should read, represent and order numbers to 1 billion. A copy of Resource 3 – houses to billions can be used to support their thinking.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot read, represent and order numbers to 4-digits.
Reduce their number to a 2- or 3-digit number.
Provide MAB materials to represent the numbers.
Stage 3 students cannot arrange numbers in the millions in ascending and descending order using place value.
Provide the first and last number when placing numbers in descending order.
Provide support materials such as number lines, hundreds charts and MAB to use when arranging large numbers.
	Stage 2 students can read, represent and order numbers to 4-digits.
Increase their number to a 5- or 6-digit number.
Modify numbers to include a zero.
Stage 3 students can arrange numbers in the millions in ascending and descending order using place value.
Research an international sporting event with large viewer ratings and place these numbers in ascending order.
In pairs, students draw a ladder on a whiteboard. The aim of the game is to roll a 10-sided die to create 7-digit numbers and place them in order (either ascending or descending) between the rungs of the ladder. If a student creates a number that cannot be placed on the ladder or places a number in the wrong position, they miss a turn. The winner is the student with the most numbers on the ladder.


[bookmark: _Toc159512962]Core lesson 2 – creating large numbers – 25 minutes
Display Resource 4 – MAB visual.
Ask students:
What do you notice?
What is the value of the 5 in each of these numbers?
How has the value of the 5 changed?
Record numbers into Resource 2 – place value houses (see Figure 1).
[bookmark: _Ref149731251]Figure 1 – place value houses
[image: ]
Highlight how the MAB representation of each number becomes larger when its value changes. Emphasise how the value of the 5 changes as it is in a different place in each of the houses.
Note: explicitly make the connection between the different quantities and the size of the number, ensuring that students understand that changing the quantity value affects the number’s size. For example, 50 is 10 times as large as 5, but 500 is 100 times as large as 5.
Ask students when they might see 5, 50, 500 or 5000 people in real life. For example, in their family, at a party, at the beach or watching a concert.
Explain that, in pairs, students will be making a number which is 10, 100 and 1000 times larger than their original number.
Assign each pair a number from 1–9 (excluding 5).
Students use place value houses and MAB materials to make their assigned number 10 times, 100 times and 1000 times as large as their original number.
Complete a gallery walk to observe other pairs representations.
Multi-age: students working towards Stage 3 outcomes use 9-sided dice to create 7-digit numbers. Students round these numbers to the nearest million and place in descending order.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot describe how multiplying a number by 10, 100 and 1000 changes the place value of its digits.
Provide MAB materials to create each of the numbers.
Students explore making a number 10 times as large using MAB materials to demonstrate their thinking.
Stage 3 students cannot round numbers to a specified place value.
Provide support materials such as number lines or hundreds charts to refer to when rounding large numbers.
Model and practise rounding numbers with smaller numbers.
	Stage 2 students can describe how multiplying a number by 10, 100 and 1000 changes the place value of its digits.
Add 50 000 to the 10 000 place value house.
Begin with a larger number, for example 11. Explain that 10 times as large is 110, 100 times as large is 1100, 1000 times as large is 11 000.
Stage 3 students can round numbers to a specified place value.
Round each 7-digit number to the nearest 1000.
Round each 7-digit number to the nearest 10 000.


[bookmark: _Toc159512963]Discuss and connect the mathematics – 10 minutes
Ask Stage 2 students:
What did you observe from the gallery walk?
What did you notice about the numbers?
Did you notice any patterns?
Who had the largest number? How do you know?
Ask Stage 3 students:
What strategy did you use when rounding?
How can you check that your answers are correct?
Do you find it easier to place numbers in ascending or descending order? Why?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students read, represent and order numbers to 4 digits? [MAO-WM-01, MA2-RN-01]
Can Stage 2 students describe how multiplying a number by 10, 100 and 1000 changes the place value of its digits? 
[MAO-WM-01, MA2-RN-01]
Can Stage 3 students name millions using the place value grouping of ones, tens and hundreds? [MAO-WM-01, 
MA3-RN-01]
Can Stage 3 students arrange numbers in the millions in ascending and descending order using place value? 
[MAO-WM-01, MA3-RN-01]
Can Stage 3 students round numbers to a specified place value? [MAO-WM-01, MA3-RN-01]
Can Stage 3 students recognise 1000 thousands is 1 million and 1000 millions is 1 billion? [MAO-WM-01, MA3-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPV5, NPV6
Stage 3 – NPV6, NPV7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-NP: 4B.2, 4C.5
Stage 3 – n/a.




[bookmark: _Lesson_2][bookmark: _Toc159512964]Lesson 2
Core concept: collections of tens, hundreds and thousands are really useful (Stage 2) and the position of each digit in a number corresponds to its size (Stage 3).
[bookmark: _Toc159512965]Daily number sense – How many? – 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 working towards Stage 2 outcomes are learning to:
represent and solve problems involving multiplication fact families.
Students working towards Stage 3 outcomes are learning to:
select and apply mental and written strategies to multiply 2- and 3-digit numbers by 2-digit numbers.
	Students working towards Stage 2 outcomes can:
find the total of partially covered arrays.
Students working towards Stage 3 outcomes can:
extend the area model to represent 2-digit by 2-digit multiplication.


1. Students work in pairs.
Give each pair 30 counters and a piece of cardboard.
To set up the task, Student A rolls two 6-sided dice. The numbers rolled are used to make an array using counters, for example, 6 and 4. They then partially cover the array with the cardboard so that only the top of one row and one column can be seen (see Figure 2). Student A does this without being observed by Student B.
[bookmark: _Ref149634677]Figure 2 – partially covered array
[image: A partially covered array of 4 rows of 6 counters. The only counters partially uncovered are in the top row and the left column.]
Student A shows the partially covered array to Student B.
Student B uses the information they can see to record the total number of counters on their whiteboard as an array and a sentence, for example, 4 rows of 6 is 24.
Student A uncovers the array and Student B counts the counters to check the accuracy of their answer.
Repeat the activity with students swapping roles.
Multi-age: students working towards Stage 3 outcomes roll two 9-sided dice, using partitioning and the area model to multiply the 2 numbers. Students record their thinking on a whiteboard.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students find the total of partially covered arrays? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students extend the area model to represent 2-digit by 2-digit multiplication? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS5
Stage 3 – MuS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-MT: 2A.1
Stage 3 – IfSR-MT: 3A.4.


[bookmark: _Toc159512966]Core lesson – 40 minutes
[bookmark: _Toc159512967]Stage 2 task – representing numbers
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:
apply place value to partition and regroup numbers up to 4 digits
order numbers in the thousands.
	Students working towards Stage 2 outcomes can:
record numbers using standard place value form
arrange numbers in the thousands in ascending and descending order.


Ask students to identify different ways a number can be represented.
Note: ensure responses include MAB visuals, numerals/words, expanded notation, partitioning, place value houses, the value of each digit and real-life examples.
Display the number 6048.
Students show different ways this number could be represented and record their thinking on a whiteboard.
As a group, discuss and share representations to create a class anchor chart (see Figure 3).
[bookmark: _Ref149731383]Figure 3 – sample class anchor chart
[image: A diagram of a completed anchor chart. The chart is divided into 7 spaces. The rectangle in the middle has a space labelled number. The number 6048 is listed in the space. Around that rectangle are other spaces labelled standard partitioning, words, MAB visuals, place value houses, real-life context and digit value. Each box has the appropriate representation for the number 6048.]
Students roll a 9-sided die 4 times to create a 4-digit number.
This number is used to complete Resource 5 – think board.
Students find someone with the same value in the thousands column to share their think board with, discussing the different ways they have represented the number. If unsuccessful, students find someone with the same value in a different place value column to share their think board with.
Students use their place value knowledge to justify why their think board representations are correct.
Revise the concept of ascending and descending order by selecting 6 students to call out the numbers they created. List these on the whiteboard.
As a class, arrange these numbers in ascending order. Discuss how the order will change if they are asked to place the numbers in descending order.
Students form small groups and arrange their numbers in ascending and descending order and record it on a whiteboard.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot record numbers using standard place value form.
Modify Resource 5 – think board to represent only MAB visuals, place value house and standard partitioning.
Reduce the numbers to 2- or 3-digits.
Support students using MAB materials to create each of the numbers.
	Students can record numbers using standard place value form.
Students use numbers in tens of thousands.
Working in pairs, students write a 4-digit number on a whiteboard without showing their partner. They take turns to ask questions to guess their partner’s number. For example, students can ask if the number has a 4 in the hundreds place or if the numeral in the tens place is higher than 5. When they think they have enough information, students guess their partner’s number. This number can be recorded and represented using Resource 5 – think board.


[bookmark: _Toc159512968]Stage 3 task – decimals
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:
recognise that the place value system can be extended beyond hundredths
compare, order and represent decimals.
	Students working towards Stage 3 outcomes can:
interpret decimal notation for thousandths
compare and order decimal numbers up to 3 decimal places
interpret zero digit(s) at the end of a decimal.


This activity is an adaptation of Place value game from Mathematics K–6 resources by State of New South Wales (Department of Education).
In pairs, students write 0 and 1 on individual sticky notes and place them spread out on a large surface. Students place 12 blank sticky notes in between to create a gameboard (see Figure 4).
[bookmark: _Ref149731700]Figure 4 – sticky note gameboard arrangement
[image: Example of a gameboard with the number zero on the first sticky note, 12 blank sticky notes arranged in a step configuration and then the last sticky note with the number one on it.]
Explain that the gameboard represents a number line and that the object of the game is to place decimals in the correct order.
Student A rolls a die 3 times to create a decimal to 3 decimal places, for example, 0.342, and records the decimal on a blank sticky note (see Figure 5).
Student A reads the decimal aloud to their partner. For example, 0.884 is read as eight hundred and eighty-four thousandths.
[bookmark: _Ref149731881]Figure 5 – gameboard with sample numbers
[image: Example of a gameboard with 3 decimal numbers written on some of the sticky notes.]
Note: 0.429 would be read as four hundred and twenty-nine thousandths. When there is a zero in the whole number place, students should not read the zero. The language emphasises the decimal fraction parts and makes a connection with common fractions.
Student B has their turn and places their decimal on the gameboard. They read the decimal created aloud. If either player cannot place their decimal in the correct order on the gameboard, they miss that turn. The game continues until all the spaces are filled. The winner is the player who has the most decimals on the board.
1. Pairs compare completed gameboards, checking for similarities.
Students check that the decimals are in the correct order. Ask students to convince each other why their arrangement is correct.
Pairs combine their sticky note decimals and place them in ascending order. They record these in their workbooks.
Display Resource 6 – orange picking.
In pairs, students use the information from the resource and their place value knowledge to answer the questions. They record their thinking in their workbooks.
Share and discuss student responses.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot interpret decimal notation for thousandths.
Support students to explore the concept of decimals by reducing the focus to tenths and hundredths.
Play the game in a small group with teacher support, plotting the decimals in order on the gameboard.
	Students can interpret decimal notation for thousandths.
Explain that, when rolling the dice, only roll 2 numbers and assume the third number is always a zero. Students explain to a classmate how this impacts the position of the decimal on the gameboard.
Students amend the gameboard to be from 1–10. Each turn they roll the die 4 times to create a number with a whole number and 3 decimal places. This number is recorded on a sticky note and placed in order on the gameboard.


[bookmark: _Toc159512969]Discuss and connect the mathematics – 15 minutes
Ask Stage 2 students:
Which way of representing a number is the easiest? Why?
Does the size of the number affect your previous answer? Why or why not?
Is it harder to place numbers in ascending or descending order? Why?
Ask Stage 3 students:
What information is helpful when ordering decimals?
How do you determine the larger/smaller decimal with numbers that are very similar?
What is the role of zero in each of these decimals?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students record numbers using standard place value form? [MAO-WM-01, MA2-RN-01]
Can Stage 2 students arrange numbers in the thousands in ascending and descending order? [MAO-WM-01, MA2-RN-01]
Can Stage 3 students interpret decimal notation for thousandths? [MAO-WM-01, MA3-RN-02]
Can Stage 3 students compare and order decimal numbers up to 3 decimal places? [MAO-WM-01, MA3-RN-02]
Can Stage 3 students interpret zero digit(s) at the end of a decimal? [MAO-WM-01, MA3-RN-01, MA3-RN-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPV4, NPV5, NPV6
Stage 3 – NPV7, NPV8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-AT: 3B.1
Stage 3 – IfSR-PT: 1A.5, 1A.7.




[bookmark: _Lesson_3][bookmark: _Toc159512970]Lesson 3
Core concept: numbers can be renamed in equivalent ways using place value (Stage 2) and negative numbers can be represented on a number line (Stage 3).
[bookmark: _Toc159512971]Daily number sense – multiplication problems – 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 working towards Stage 2 outcomes are learning to:
operate with multiples of 10.
Students working towards Stage 3 outcomes are learning to:
use partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers.
	Students working towards Stage 2 outcomes can:
use multiplication facts with multiples of 10 to multiply a one-digit number by a multiple of 10.
Students working towards Stage 3 outcomes can:
use mental strategies to multiply one-digit numbers by 10 and their multiples.


1. Pose the following problem: Oscar rides his bike 38 km a day for a total of 5 days. How many kilometres does he ride in total?
Ask students to record 2 different strategies for solving this problem on a whiteboard.
Students share their strategies and solutions.
Strategies may include:
Rounding 38 up to 40 and multiplying that by 5, then subtracting 2 fives. For example, 38 × 5 = (40 × 5) - (2 × 5) = 190.
Students use their knowledge of multiplying one-digit numbers with multiples of 10 to double the 5 and halve the 38. This will make 10 × 19 = 190.
As different strategies arise, ask the students to explain why they chose to solve the problem in that way.
Multi-age: students working towards Stage 2 outcomes use a multiple of 10 for the daily total. For example, 40 km a day for 5 days.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
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 3 students use mental strategies to multiply one-digit numbers by 10 and their multiples? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS7
Stage 3 – MuS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – n/a
Stage 3 – IfSR-MT: 3A.1, 3A.2, 3A.3.


[bookmark: _Toc141517581][bookmark: _Toc159512972][bookmark: _Hlk141096207]Core lesson – 40 minutes
[bookmark: _Toc159512973]Stage 2 task 1 – let’s talk numbers – 10 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:
apply place value to partition and regroup numbers up to 4 digits.
	Students can:
record numbers using standard place value form
partition numbers of up to 4 digits in non-standard forms.


Display Resource 7 – 7211 MAB visual which shows the number 7211 using standard and non-standard partitioning.
Ask:
What do you notice?
Are they the same or different values?
How do you know?
Note: ensure the vocabulary of standard and non-standard partitioning is used.
Ask students if these are all the possible ways of making this number using MAB materials.
Provide students with virtual manipulatives, physical MAB materials or Resource 8 – MAB representations. They use these to represent 7211 in another way, using non-standard partitioning.
[bookmark: _Toc141517582][bookmark: _Toc159512974]Stage 2 task 2 – non-standard partitioning – 30 minutes
Write the number 2493 on the whiteboard.
Use virtual manipulatives, physical MAB materials or Resource 8 – MAB representations to model the number displayed using non-standard partitioning.
Ask students: Can you represent 2493 another way using non-standard partitioning?
In pairs, students represent this number using MAB materials in a different non-standard form.
Students complete a gallery walk, observing their classmates’ representations of the same number.
During the gallery walk, ask students to consider:
· Did anyone represent this number the same way as you?
· What was the most efficient way to represent this number? Why?
· Did you see a representation that you would use next time?
Select 3 different representations of the number 2493 completed by the students.
Challenge students to convince the class that all these representations have the same value.
Students use their knowledge of place value to justify why each of these representations has the same value.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot record numbers using standard place value form.
Reduce numbers to 2- or 3-digits.
Provide Resource 2 – place value houses to help highlight the change of digits.
Students cannot partition numbers of up to 4 digits in non-standard forms.
Reduce numbers to 2- or 3-digits.
Model the use of MAB materials to represent numbers when using non-standard partitioning.
	Students can record numbers using standard place value form.
Use 5- or 6-digit numbers.
Challenge students to use a number with an internal zero.
Students can partition numbers of up to 4 digits in non-standard forms.
Students work in pairs. Student A records a secret number then makes the number with MAB materials using non-standard partitioning. Student B works out what the secret number is. They swap roles and repeat.
Students sit back-to-back, each with a whiteboard. Student A writes a 4-, 5- or 6-digit number on their whiteboard, reads it aloud and represents it using standard partitioning. Student B writes down the number they have heard and represents it using non-standard partitioning. Students compare results and swap roles.


[bookmark: _Toc146796031][bookmark: _Toc159512975]Stage 3 task – negative and positive integers
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:
locate and represent integers on a number line.
	Students can:
recognise the location of negative whole numbers in relation to zero and place them on a number line
use the term integer to describe positive and negative whole numbers and zero
interpret integers in everyday contexts.


Draw a number line on the whiteboard and mark zero at the halfway point. Ask what would be to the left if this was zero.
Students turn and talk to a partner, discussing their ideas.
As a class, share students’ thinking.
Introduce the term integer. Discuss the concept of negative numbers that exist to the left of the zero.
Integer: a whole number, positive, negative or zero. For example, −3, −2, −1, 0, 1, 2…
Negative number: a number less than zero, written with a minus sign. These integers are read as, for example, negative 3, not minus 3.
Note: it is important to use the language of negative, not minus. For example, −3 would be read as negative 3.
Give pairs of students a number from Resource 9 – temperature cards.
Place the zero card somewhere in the classroom.
Students arrange themselves in order based on their card’s value and its location compared to zero.
Ask:
What do you notice?
Can you see a pattern?
Can you see symmetry on our number line?
What assumptions can be made from this number line?
Read the temperatures aloud. Highlight that any temperature below zero is a negative number.
Display Resource 10 – money misconception.
Ask students to consider how to plot these amounts on a blank number line.
Note: highlight that in this scenario, owing is a negative value as that student has less than $0. Model the use of the vocabulary owing, in the red and debt.
Students draw a blank number line in their workbooks, plotting these amounts in relation to zero (see Figure 6).
[bookmark: _Ref149634508]Figure 6 – money number line
[image: Student workbook example of a number line with zero marked in the middle and positive and negative amounts either side. Text reads: How much money do you have to spend at the canteen today? Student working out displays at negative 3 on the number line that they owe $3. ]
Students compare their number line with a partner, justifying their choices.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot recognise the location of negative whole numbers in relation to zero and place them on a number line.
Simplify the language when introducing the concept that negative is less than zero and positive is more than zero.
Support students by modelling a simplified version of the task using a standard number line.
	Students can recognise the location of negative whole numbers in relation to zero and place them on a number line.
Use the blank temperature cards to extend beyond negative 10 or 10. Students create their own integers and plot on the number line relative to the zero.
In pairs, students draw a number line on a whiteboard, marking zero in the middle. They also mark a counter with a ‘+’ (positive) on one side and a ‘−’ (negative) on the other side using a sticker or marker. Give students numbered cards 1–50 or direct them to Random number. Student A picks a numbered card. They then flip the counter to determine if that number will be positive or negative. Then they plot their number on the number line. Student B repeats the process. Students continue to take turns until one student has 3 numbers in a row.


[bookmark: _Toc141517583][bookmark: _Toc159512976][bookmark: _Toc146796032]Consolidation and meaningful practice – 10 minutes
Display Resource 11 – non-standard partitioning match.
As a class, discuss which number matches each of the non-standard forms.
Ask Stage 2 students:
How did you count the MAB visual representations?
How can you explain this to someone else?
Can you show another way to represent the same number?
What happens if you try to represent this number without using thousands?
Stage 2 students attempt to make one of the numbers a different way using non-standard partitioning.
Stage 2 students turn and talk with a partner to compare their representations, justifying their choice of materials.
In pairs, Stage 3 students draw a number line on a whiteboard, marking zero in the middle, 10 at the far right and negative 10 at the far left.
Stage 3 students take it in turns to spin Resource 12 – integer spinner to determine if they are creating a negative or positive number. They then roll a 10-sided die and plot this number on the blank number line (see Figure 7).
[bookmark: _Ref149731943]Figure 7 – negative or positive game
[image: Student whiteboard example of the negative or positive game.  It has a number line from -10 to 10, with zero marked in the middle and positive and negative amounts either side.]
If their number has already been placed on the number line, the player misses a turn.
The winner is the player who has 3 integers in a row.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students record numbers using standard place value form? [MAO-WM-01, MA2-RN-01]
Can Stage 2 students partition numbers of up to 4 digits in non-standard forms? [MAO-WM-01, MA2-RN-01]
Can Stage 3 students recognise the location of negative whole numbers in relation to zero and place them on a number line? [MAO-WM-01, MA3-RN-01]
Can Stage 3 students use the term integer to describe positive and negative whole numbers and zero? [MAO-WM-01, 
MA3-RN-01]
Can Stage 3 students interpret integers in everyday contexts? [MAO-WM-01, MA3-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPV4, NPV5, NPV6
Stage 3 – NPV9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-AT: 3B.2, 3B.4
Stage 3 – n/a.


[bookmark: _Lesson_4][bookmark: _Toc159512977]Lesson 4
Core concept: multiplicative thinking is based on patterns and structures (Stage 2) and known number facts and strategies support multiplicative understanding (Stage 3).
[bookmark: _Toc159512978]Daily number sense – 15 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: _Toc159512979]Core lesson 1 – number visuals – 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:
generate and describe patterns
use arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10.
Students working towards Stage 3 outcomes are learning to:
determine products and factors.
	Students working towards Stage 2 outcomes can:
recognise the significance of the final digit of a whole number in determining whether a given number is even or odd
create and represent multiplicative structure, using the term multiples when connecting grouping to arrays.
Students working towards Stage 3 outcomes can:
determine factors for a given whole number
determine whether a number is prime, composite or neither (0 or 1).


This activity is an adaptation of Number visuals from Mathematics K–6 resources by State of New South Wales (Department of Education).
Distribute Resource 13 – visual patterns to pairs of students.
Ask:
What do you notice?
What are you wondering?
What is the value of (teacher to identify one number pattern)?
How do you know?
How might the number visuals be represented as arrays?
Can all the number visuals be represented as arrays? Why or why not?
What patterns can you see?
Pairs record the number each visual represents under the picture. They also record if the number is a prime or composite number and why. Ask students if they notice anything interesting about the way the numbers are shown.
Note: highlight that the circles represent odd and prime numbers: 5, 7, 11, 13, 17, 19, 23. All numbers that are divisible by 3 are represented as a triangle: 3, 9, 27.
Prime number: a prime number is a positive integer which has exactly 2 distinct factors, itself and one. Modelled as an array, it has only one row. Zero is not an integer and therefore is neither prime nor composite.
Composite number: a non-zero natural number that has a factor other than one and itself. For example, all even numbers besides 2 are composite numbers. Some odd numbers are composite (for example, 21) but not all are composite (for example, 11).
Multi-age: students working towards Stage 2 outcomes do not need to determine whether a number is prime, composite or neither. They should record if the number is odd or even and why.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot recognise the significance of the final digit of a whole number in determining whether a given number is even or odd.
Model how to use counters to check whether a given number is even or odd.
Provide a multiplication chart and demonstrate the link between even numbers and the multiplication facts for 2.
Stage 3 students cannot determine whether a number is prime, composite or neither (0 or 1).
Assist students by reducing the number of  using only the top row. Add extra rows when students are ready.
Support students by using counters to make the patterns and share into equal groups to determine if it is a prime or composite number.
	Stage 2 students can recognise the significance of the final digit of a whole number in determining whether a given number is even or odd.
Students record if the number is a multiple of 2, 4, 5 or 10.
Ask: How many even numbers there are between 1 and 100? Can you explain your reasoning?
Stage 3 students can determine whether a number is prime, composite or neither (0 or 1).
Students continue the pattern until they find the next 4 prime numbers.
In pairs, students play ‘Celebrity heads’. Student A writes a number on a sticky note and places it on Student B’s head without them seeing. Student B asks questions about their number to try and determine what it is. When the student thinks they know the number, they can guess. If they guess correctly, students swap roles and repeat. Questions could include:
Am I a prime number?
Is 3 a factor of my number?
Is my number a square number?


[bookmark: _Toc159512980]Core lesson 2 – factor table – 20 minutes
Product: the result of multiplying 2 or more numbers together, for example, 12 is the product of 4 × 3.
Factor: a number which divides another number without a remainder. For example, 1, 2, 3 and 6 are factors of 6 but 4 and 5 are not.
Discuss the mathematical terms, product and factor.
Students use their knowledge of multiplication and division to complete Resource 14 – Stage 3 factor table, using Resource 13 – visual patterns to complete the visual column.
Multi-age: students working towards Stage 2 outcomes do not need to use the terms product and factor. They use a copy of Resource 15 – Stage 2 number visuals.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot create and represent multiplicative structure, using the term multiples when connecting grouping to arrays.
Model the connection between even numbers, the multiplication facts for 2 and arrays.
Provide counters for students to check their thinking.
Stage 3 students cannot determine factors for a given whole number.
Assist students by providing more information within the table.
Provide students with a multiplication facts chart to assist with determining factors.
	Stage 2 students can create and represent multiplicative structure, using the term multiples when connecting grouping to arrays.
Students record the number of arrays that can be formed.
Students explain why an array cannot be formed.
Stage 3 students can determine factors for a given whole number.
Students complete Resource 16 – blank factor table with larger numbers, creating their own number visuals for each product.
Challenge students to use calculators to find factors of 3- and 4-digit numbers.


[bookmark: _Toc159512981]Consolidation and meaningful practice – 10 minutes
Display Resource 17 – visual patterns 2.
Ask students if they can identify the number represented.
Students turn and talk to justify their answer, explaining what information they used to work it out.
On whiteboards, students use the information they know and the visual patterns they have been using to create a pattern for a different number.
Students show their number pattern to a classmate to see if they can determine what number it is, explaining what information they used to work it out.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 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 Stage 2 students create and represent multiplicative structure, using the term multiples when connecting grouping to arrays? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students determine factors for a given whole number? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students determine whether a number is prime, composite or neither (0 or 1)? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS5
Stage 3 – MuS6, MuS7.




[bookmark: _Lesson_5][bookmark: _Toc159512982]Lesson 5
Core concept: numbers can be changed and renamed and still maintain their value.
[bookmark: _Lesson_6][bookmark: _Toc146796039][bookmark: _Toc159512983][bookmark: _Toc141517585]Daily number sense – multiplying multiples – 15 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 working towards Stage 2 outcomes are learning to:
operate with multiples of 10.
Students working towards Stage 3 outcomes are learning to:
use partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers.
	Students working towards Stage 2 outcomes can:
use multiplication facts of 10 to multiply a one-digit number by a multiple of 10.
Students working towards Stage 3 outcomes can:
use mental strategies to multiply one-digit numbers by multiples of 10 and 100.


This activity is an adaptation of Multiply Multiples 1 from NRICH by University of Cambridge.
1. Display an equation where each square represents a missing digit (see Figure 8).
[bookmark: _Ref150162890]Figure 8  – equation with missing digits
[image: Equation with missing digits. It has blank x blank 0 = blank x blank 0.]
Explain that each square represents a missing digit and that students need to work out different ways to balance the equation.
Explain that one possible solution is 4 × 40 = 8 × 20.
Students work in pairs to record as many solutions as possible. Remind students that both sides of the equation must be balanced. The equals sign represents balance or equivalence.
Ask students to explore strategies such as place value partitioning, factorising and halving.
Note: students working towards Stage 2 outcomes focus on the task of multiplying by 10 and Stage 3 students toward the balancing of equations.
Evaluate strategies by asking:
Which strategy is the most efficient? Why?
Do certain strategies work better for different equations? Why?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students use multiplication facts of 10 to multiply a one-digit number by a multiple of 10? [MAO-WM-01, MA2-MR-02]
Can Stage 3 students use mental strategies to multiply one-digit numbers by multiples of 10 and 100? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS6, MuS7
Stage 3 – MuS6, MuS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – n/a
Stage 3 – IfSR-MT: 3A.9.


[bookmark: _Toc159512984]Core lesson – 40 minutes
[bookmark: _Toc159512985]Stage 2 task – representing using non-standard partitioning
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:
apply place value to partition and regroup numbers up to 4 digits.
	Students can:
record numbers using standard place value form
partition numbers of up to 4 digits in non-standard forms.


Provide MAB materials and display the number 4536.
Students sit back-to-back in pairs. Using the MAB materials, they represent 4536 using standard partitioning.
Students turn back to their partner and compare representations. If their representations differ, they discuss which shows an accurate representation of standard partitioning for that number.
Students return to sitting back-to-back. They represent 4536 using non-standard partitioning and record it on their whiteboard (see Figure 9).
[bookmark: _Ref149634738]Figure 9 – example of student work
[image: A student's whiteboard with the number 4536 and the written representation: 4 thousands, 4 hundreds, 14 tens, 18 ones. Beside the whiteboard is 4536 represented with MAB equipment.]
In pairs, students discuss how their partitions are similar or different, how the representation can be counted and the most efficient way to partition the number.
Students share their answers and reasoning with the class.
Individually, students partition the number again using non-standard partitioning in a different way.
Ask: Do the numbers have the same value when they are represented using standard and non-standard partitioning? (They do.)
Discuss students’ responses.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot record numbers using standard place value form.
Reduce the number to 2 or 3 digits.
Provide Resource 2 – place value houses to help highlight the value of each digit.
Students cannot partition numbers of up to 4 digits in non-standard forms.
Reduce the number to 2 or 3 digits.
Model the use of MAB materials to represent numbers when using non-standard partitioning.
	Students can record numbers using standard place value form.
Increase the number to 5- or 6-digits.
Challenge students to use a number with an internal zero.
Students can partition numbers of up to 4 digits in non-standard forms.
Students create their own version of Resource 11 – non-standard partitioning match. Ask a classmate to solve it.
Students sit back-to-back, each with a whiteboard. Student A writes a 4-, 5- or 6-digit number on their whiteboard, reads it aloud and represents it using standard partitioning. Student B writes down the number they have heard and represents it using non-standard partitioning. Students compare results, then swap roles and repeat.


[bookmark: _Toc146796040][bookmark: _Toc159512986][bookmark: _Toc141517586]Stage 3 task 1 – decomposing strategies
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 partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers
use estimation and rounding to check the reasonableness of answers to calculations.
	Students can:
use informal written strategies such as the area model to solve multiplication and division problems
use the distributive property with the area model to partition numbers in representing multiplication problems
use estimation to check the reasonableness of answers to multiplication and division calculations.


This lesson builds on the learning in Mathematics 3–6 Multi-age Year A Unit 7, Lesson 3.
Display Resource 18 – student strategies.
Ask students:
Can you explain each strategy?
How are the strategies different?
Can you show what ‘double, double and one’ would look like?
Explain that Brett uses his understanding of place value to solve the problem. Ask students to explain what this might look like and suggest the most likely strategy Brett used.
Once students have attempted to explain Brett’s strategy, explain how he partitioned 19 into tens and ones before multiplying each part by 5.
Students use Brett’s strategy to solve the problem on their whiteboards (see Figure 10).
Share and discuss solutions.
[bookmark: _Ref150162935]Figure 10 – Brett’s solution
[image: Example of the area model for 5 ×19 (rectangle partitioned into 2 sections, 50 and 45). Brett thinks his way is most efficient. He has calculated 5 × 10 = 50 and 5 × 9 is 45. 50 + 45 = 95.]
Provide three 10-sided dice per pair of students. Students roll 3 dice to create a one- and 2-digit number that will be multiplied together. For example, 9 and 21 or 6 and 37.
In their workbooks, students solve the multiplication problem using an efficient strategy.
Next to each multiplication problem and the solution, students justify why they chose this strategy.
Students roll the dice to create a new pair of numbers to multiply and solve.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use informal written strategies such as the area model to solve multiplication and division problems.
Support students by providing access to materials such as counters or area model digital tool.
Provide students with a 10 × 10 multiplication facts chart to support their understanding.
	Students can use informal written strategies such as the area model to solve multiplication and division problems.
Challenge students to increase the numbers by using more dice to make 3- and 4-digit numbers.
Students experiment creating 2 by 2-digit multiplication equations and representing them as area models and expanded algorithms.


[bookmark: _Toc146796041][bookmark: _Toc159512987]Stage 3 task 2 – estimating reasonableness
Display the problem 4 × 453 on the whiteboard.
Ask:
What is estimation and where might you use estimation in real life?
What is rounding and how can it be useful?
How can rounding be used to make it easier to estimate the answer?
Can you use multiplication facts and estimation to determine what the answer will be larger than? For example, 4 × 4 is 16, therefore 4 × 453 would be more than 1600.
Students work in pairs using whiteboards to show other ways to change the problem using estimation to make the problem easier (see Figure 11).
[bookmark: _Ref146629950]Figure 11 – estimating responses
[image: Two whiteboards showing different ways of working out 4x453. The first example uses standard partitioning into hundreds and tens, while the second uses double, then double again.]
Students share responses. Ensure they explain how they have used rounding to support their estimation.
Ask students if their estimation would be considered reasonable.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use estimation to check the reasonableness of answers to multiplication and division calculations.
Reduce numbers to 2 digits.
Provide visual representations, such as a number line, to identify and support the concept of rounding.
	Students can use estimation to check the reasonableness of answers to multiplication and division calculations.
Pose the word problem: 212 countries tune in to watch soccer. Each country has on average 92 765 viewers. What is a reasonable estimate is for the amount of people who watch soccer?
Students create their own word problems with at least 4-digit numbers. They swap with a partner and round to determine a reasonable estimate, before solving.


[bookmark: _Toc159512988]Consolidation and meaningful practice – 15 minutes
Stage 2 students choose a 4-digit number. They represent it in as many ways as possible.
Stage 2 students turn and talk with a partner to compare representations, discussing strategies used for each different representation.
Ask Stage 2 students:
Are some representations easier to read? Why?
Are some representations easier to create? Why?
How would you explain this to someone else?
Is your way the only correct way?
Tell Stage 3 students that the answer to the question 4 × 453 is 1812.
Ask Stage 3 students:
If I estimate the answer as 2000, is this a reasonable estimation? Why or why not?
Is a guess and an estimation the same thing? Explain your thinking.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students record numbers using standard place value form? [MAO-WM-01, MA2-RN-01]
Can Stage 2 students partition numbers of up to 4 digits in non-standard forms? [MAO-WM-01, MA2-RN-01]
Can Stage 3 students use informal written strategies such as the area model to solve multiplication and division problems? 
[MAO-WM-01, MA3-MR-01]
Can Stage 3 students use the distributive property with the area model to partition numbers in representing multiplication problems? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students use estimation to check the reasonableness of answers to multiplication and division calculations? 
[MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPV4, NPV5, NPV6
Stage 3 – MuS6, MuS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-AT: 3B.2
Stage 3 – IfSR-MT: 3A.1, 3A.2, 3A.3, 3A.9.


[bookmark: _Lesson_6_1][bookmark: _Toc159512989]Lesson 6
Core concept: multiplication and division are related (Stage 2) and mathematicians use algorithms with understanding to solve multiplicative problems (Stage 3).
[bookmark: _Toc146796048][bookmark: _Toc159512990]Daily number sense – place value partitioning – 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 working towards Stage 2 outcomes are learning to:
operate with multiples of 10.
Students working towards Stage 3 outcomes are learning to:
use partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers.
	Students working towards Stage 2 outcomes can:
use multiplication facts with multiples of 10 to multiply a one-digit number by a multiple of 10.
Students working towards Stage 3 outcomes can:
use the distributive property with partial products to solve problems by multiplying the hundreds, then the tens and then the ones.


1. Pose the following problem: Charlie has saved $20 to buy herself a new scooter, but she needs 6 times this amount to buy it. How much does she need altogether?
Illustrate the word problem for Stage 2 students by sketching Figure 12.
[bookmark: _Ref150162964]Figure 12 – bar model representation
[image: Bar model representation representing the problem: Charlie has saved $20 to buy herself a new scooter, but she needs 6 times this amount to buy it. It shows a bar model partitioned into 6 equal parts, with $20 shown in the first part.]
Ask students the following questions:
How can you use your knowledge of doubling, halving and place value partitioning to solve this problem?
Why is this strategy useful for this problem?
In pairs allow students to solve the problem using their knowledge of place value partitioning in multiplication (see Figure 13).
[bookmark: _Ref150162989]Figure 13 – place value partitioning
[image: Partitioning 6 x 20  into the equations: 
6 x 2 x 10 = (6 x 2) x 10 = 12 x 10 = 120.]
Note: students working towards Stage 2 outcomes should use multiplication strategies such as doubling or halving to solve the problem. For example, $20 can be halved to be $10 × 2. Guide Stage 3 students to consider place value as they partition to solve the problem.
Allow students to share their answer and working out with the class.
Pose the following problems to Stage 2 students:
A packet of coloured pencils costs $10. How much would 4 packets cost?
A bus carries 20 students. How many students will 4 buses carry?
Pose the following problems to Stage 3 students:
An armchair cost $462. How much would 4 armchairs cost?
An orchard produces enough apples each season to fill 721 crates. How many crates would be filled in 3 years?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
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-02]
Can Stage 3 students use the distributive property with partial products to solve problems by multiplying the hundreds, then the tens and then the ones? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS7, NPA4
Stage 3 – MuS6, MuS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – n/a
Stage 3 – IfSR-MT: 3A.9.


[bookmark: _Toc159512991]Core lesson – 45 minutes
[bookmark: _Toc159512992]Stage 2 task – multiplication and division facts
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:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts.
	Students working towards Stage 2 outcomes can:
recognise and use the symbols for multiplied by (×), divided by (÷) and equals (=)
link multiplication and division fact families using arrays
model and apply the commutative property of multiplication.


Display Resource 19 – convince me.
6. Explain that students need to decide which student from the display has the correct answer. Students justify their choice.
Students record their answer on a whiteboard. They include a justification of why they think that choice is correct.
Students turn and talk to a partner to share and discuss their choices.
If they are convinced by their partner that their choice is incorrect, they can change their answers at this time.
As a group, discuss the fact that both students have represented the array correctly.
Ask students:
Is this the only array that can be made from this number of counters?
How can we record these arrays differently?
Note: arrays are only ever read as ‘rows of’, not ‘columns of’.
In small groups, give students 30 counters.
Ask students:
How can we represent this collection as an array?
How can we record this as a written representation?
Students arrange the counters into an array and record using diagrams and written representation in their workbooks. For example (see Figure 14).
[bookmark: _Ref150163092]Figure 14 – student working
[image: Example of student workbook recording of an array with 6 rows of 5 and the written equation 6 x 5 = 30.]
As groups complete this task, ask students if they can use this information to work out anything else about the 30 counters.
Note: highlight the commutative property, for example, 30 is 3 rows of 10 and 10 rows of 3. The related division facts are 30 shared into 3 rows is 10 and 30 shared into 10 rows is 3. Identify that this process enables students to create a fact family for 30.
Write the sentence stems on the whiteboard and model completing one example (see Figure 15).
[bookmark: _Ref150163138]Figure 15 – problems with student response
[image: An example of the teacher whiteboard with sentence stems for students: (Blank) rows of (blank) is (blank) in total. 
(Blank) times (blank) equals (blank). 
(Blank) shared into (blank) rows is (blank).
(Blank) divided by (blank) equals (blank).
It also has an example of the student workbook recording. For example, four rows of three is 12 in total. 4 x 3 = 12.]
Students repeat this activity in their workbooks or on whiteboards.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot link multiplication and division fact families using arrays.
Reduce the number of counters students are manipulating to a smaller number, such as 6 or 10.
Support students to use the manipulatives to create arrays and record fact families.
	Students can link multiplication and division fact families using arrays.
Students complete the problem: In the classroom we have tote tray holders. Each tote tray holder holds 12 tote trays. What can the tote tray holder look like? How many holders do you need for 36 tote trays? Draw and explain your thinking.
In pairs, students use their knowledge of multiplication to give their partner a number which is their answer. This student then lists as many related fact family statements as they can. They show their partner and discuss, before swapping roles and repeating the process.


[bookmark: _Toc159512993]Stage 3 task – area model to algorithm
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 written strategies to multiply 2- and 3- digit numbers by 2-digit numbers.
	Students working towards Stage 3 outcomes can:
extend the area model to represent 2-digit by 2-digit multiplication
use a multiplication algorithm with understanding.


Display Resource 20 – matching algorithms.
In pairs, students use the cards to match an area model representation to the corresponding algorithm.
When complete, discuss the strategies the students used to determine a matching set.
Ask questions, such as:
Why do they match?
How can you check your answer?
Can you explain the process?
Model 2-digit by 2-digit multiplication using an algorithm. For example, 24 × 15.
Display Resource 21 – 2-digit algorithm.
Revise the algorithm process by solving each example on the whiteboard. Students following along using their own whiteboard.
Students play ‘Flip and multiply’. In pairs, they flip 4 playing cards and use them to create a 2-digit by 2-digit multiplication question.
With a partner, students solve the problem using a 2-digit by 2-digit multiplication algorithm.
Students share their solution with a partner, communicating their strategy and understanding.
Note: highlight the connection to place value in this strategy. For example, in 42 × 24 the second step is 40 × 4 = 160, not 4 × 4 = 16.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use a multiplication algorithm with understanding.
Support students to partition the multiplication problem and use the area model each time before using the algorithm.
Provide questions for students using smaller numbers.
	Students can use a multiplication algorithm with understanding.
Students play ‘Flip and multiply’ using a 3-digit number multiplied by a 2-digit number. Ask if students can see the continuation of the process.
Provide questions for students using larger numbers.


[bookmark: _Toc159512994]Discuss and connect the mathematics – 10 minutes
Ask Stage 2 students:
How are arrays read?
How can arrays help show our multiplicative thinking?
Why is it possible to make different arrays with the same number of counters?
Can you explain how multiplication and division are related?
Ask Stage 3 students:
How does the area model compare to the written algorithm?
When would you use the written algorithm? Why?
Which strategy works best for you? Can you explain why?
Why is it important to be able to use a variety of strategies when solving problems?
Which strategy would you like to practise more? Why?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students recognise and use the symbols for multiplied by (×), divided by (÷) and equals (=)? 
[MAO-WM-01, MA2-MR-01]
Can Stage 2 students link multiplication and division fact families using arrays? [MAO-WM-01, MA2-MR-01]
Can Stage 2 students model and apply the commutative property of multiplication? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students extend the area model to represent 2-digit by 2-digit multiplication? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students use a multiplication algorithm with understanding? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS5, MuS6
Stage 3 – MuS7, MuS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – n/a
Stage 3 – IfSR-MT: 3A.4, 3A.5.




[bookmark: _Lesson_7][bookmark: _Toc159512995]Lesson 7
Core concept: multiplication and division are related and can be represented through fact families.
[bookmark: _Toc141517597][bookmark: _Toc159512996]Daily number sense – number patterns – 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 working towards Stage 2 outcomes are learning to:
generate and describe patterns.
Students working towards Stage 3 outcomes are learning to:
represent and describe number patterns formed by multiples.
	Students working towards Stage 2 outcomes can:
model, describe and record patterns of multiples
create and continue a variety of number patterns that increase or decrease by a constant amount.
Students working towards Stage 3 outcomes can:
describe a pattern formed by multiples in words, in terms of multiplication rather than addition.


1. Display the number pattern 5, 10, 15, 20, 25…
8. Ask students what they see. Answers may include numbers going up by fives, add 5 every time, 5 times table or multiples of 5.
9. Display the number pattern 8, 13, 18, 23, 28… and again ask students what they see. Draw students’ attention to the numbers still going up by 5, even though the starting number is different.
10. Explain that the pattern is the same but the starting number has been shifted by 3.
11. Display the following number patterns:
5, 9, 13, 17, 21…
111, 116, 121, 126, 131…
76, 86, 96, 106, 116…
12. Stage 2 students explain to a partner how they worked out the pattern each time. They ask if this method will always work.
13. Stage 2 students continue the number patterns to find the next 5 values.
14. Display the following number patterns for Stage 3 students:
2, _, _, 16, _, _, _, 256 (× 2 each time)
200, _, _, 1600, _, _ (× 2 each time)
1, 3, 9, 27, 51, _, _, _ (× 3)
15. Explain that these number patterns are based on multiplication. Stage 3 students explain to a partner the strategy they used to work out the missing values in the pattern. They ask if this method will always work.
2, _, _, 16, _, _, _, 256 (× 2 each time)
200, _, _, 1600, _, _ (× 2 each time)
1, 3, 9, 27, 51, _, _, _ (× 3)
16. Stage 3 students continue the number patterns to find the next 3 values.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students model, describe and record patterns of multiples? [MAO-WM-01, MA2-MR-01]
Can Stage 2 students create and continue a variety of number patterns that increase or decrease by a constant amount? 
[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]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPA3, NPA4
Stage 3 – NPA4, MuS6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-NP: 4A.1, 4A.2
Stage 3 – IfSR-MT: 3A.1, 3A.2, 3A.3.


[bookmark: _Toc159512997][bookmark: _Toc141517598]Core lesson – 40 minutes
[bookmark: _Toc159512998]Stage 2 task – multiplication and division are related
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:
link multiplication and division fact families using arrays
model and apply commutative property of multiplication
complete number sentences involving multiplication and division by calculating missing numbers.


Display Resource 22 – array/fact family.
Students turn and talk to decide which fact family triangle matches each array, using their knowledge of arrays and related facts.
In pairs, students discuss and record the written representations related to each fact family on whiteboards.
Select students to share one of their representations. They describe the strategies used to create it.
Choose a number sentence and ask students to reframe it using the word ‘half’. For example, 8 ÷ 2 = 4 becomes half of 8 is 4.
Draw Figure 16 and ask students which number is missing from the fact family.
[bookmark: _Ref150163164]Figure 16 – fact family triangle – 10
[image: Fact family triangle with the value of 10 at the top, 2 in the left corner and a question mark in the right corner.]
Students use their multiplicative knowledge to justify their answer. Encourage the use of the concept ‘half’ in their response.
Students record the fact family triangle for 10, the 2 arrays, the multiplication number sentences and the associated division number sentences (see Figure 17).
[bookmark: _Ref150163210]Figure 17 – student workbook recording
[image: Example of student workbook showing a fact family triangle and the corresponding array in 2 different ways. The written representations of the multiplication and division facts are written beside it.]
Draw the fact family triangle for the number 30 with one missing value. For example, display the numbers 30 and 10 only.
In pairs, students repeat the previous process to record the fact family triangle, 2 arrays, the multiplication number sentences and the associated division number sentences.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot complete number sentences involving multiplication and division by calculating missing numbers.
Provide counters and support students to make an array to calculate missing numbers.
Model strategies using support structures, such as using a set of pre-prepared multiplication fact families, to help students determine missing quantities.
	Students can complete number sentences involving multiplication and division by calculating missing numbers.
Students create their own missing value fact family triangle. They ask a classmate to solve it using 2 arrays and the associated multiplication and division number sentences.
In pairs, students play ‘Mystery equation’ using multiplication (×) and division (÷). Student A draws 6 joined boxes on a whiteboard. On a different whiteboard, Student A creates a multiplication or division equation to fit the 6 boxes. Student B guesses the equation and writes it in the boxes. Student A places a tick above any correct numbers/symbols that are in the correct place, a circle above any correct numbers/symbols in the wrong place and a cross above any incorrect numbers/symbols (see Figure 18). Student B continues to guess until the correct equation is discovered.
[bookmark: _Ref150163244][bookmark: _Toc141517599]Figure 18 – mystery equation
[image: An example of how to play/code a game of 'Mystery equation'. A tick above a box represents a correct number or symbol and the correct location. A circle above a box represents a correct number or symbol but in an incorrect location. A cross represents an incorrect number or symbol in an incorrect location.]


[bookmark: _Toc146796049][bookmark: _Toc159512999]Stage 3 task 1 – division with remainders – 10 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 division problems with whole number remainders.
	Students can:
model division, including where the answer involves a remainder, using materials or diagrams
use known multiplication fact families to solve division problems for which answers may include a remainder
show the connection between division and multiplication involving the divisor and quotient.


Display Resource 23 – division with remainders.
Ask questions, such as:
What do you notice?
How can you show this array as a multiplication fact?
How does this array show division?
Why are there 2 dots on the right-hand side?
Highlight that the remaining 2 dots cannot be shared equally between the 6 equal rows.
Quotient: the term used to describe the results of a division calculation. For example, 18 divided by 6 is 3, the quotient is 3.
Divisor: the number by which another number is divided. For example, 18 divided by 6 is 3, the divisor is 6.
Students create their own array to represent 29 and record their responses. For each visual representation they write the division fact with the remainder (see Figure 19).
[bookmark: _Ref150351582]Figure 19 – array for 29
[image: Four different examples of how to represent and record arrays of 29 divided into groups, including remainders.
1. 29 divided by 5 = 5 with 4 remaining.
2. 29 divided by 9 = 3 with 2 remaining.
3. 29 divided by 4 = 7 with 1 remaining (this example displays 4 as the divisor, 7 as the quotient and 1 as the remainder).
4. 29 divided by 2 = 14 with 1 remaining.]
Students complete a gallery walk to observe the different ways of representing the number 29.
[bookmark: _Toc146796050][bookmark: _Toc159513000]Stage 3 task 2 – chipping away – 30 minutes
This activity is adapted from Division – Chipping away at the whole number (PDF 487 KB) by Vingerhoets. It is continued from Mathematics 3–6 Multi-age Year A Unit 7.
Explain that they will be using the chipping away method where the answer may include a remainder.
Show the problem 377 divided by 5.
Ask students:
What is a reasonable estimate for 377 divided by 5?
Why may it be helpful to use multiples of 10?
Prompt students to give suggestions of how they can ‘chip away’ at 377.
Represent 377 divided by 5 using chipping away method, noting that there will be some remaining (see Figure 20).
[bookmark: _Ref150163277]Figure 20 – chipping away 377
[image: Three different examples of using the chipping away method to divide 377 by 5.
Example 1 has partitioned the factor into 300 and 75.
The second example has partitioned the factor into 300, 70 and 5.
The third example has partitioned the factor into 150, 150, 70 and 5. ]
Once the class has found a possible option of chipping away, students work in pairs on a whiteboard to show an alternative way of chipping away at 377.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot show the connection between division and multiplication involving the divisor and quotient.
Model the use of concrete materials or diagrams to create visual patterns to determine remainders.
Support students to use known multiplication facts to solve the division problems with the chipping away method.
	Students can show the connection between division and multiplication involving the divisor and quotient.
Challenge students to demonstrate how to chip away at a problem without using the visual model.
Students create an instructional video on how multiplication fact families can be used to ‘chip away’ and solve division problems where the answer may include a remainder.


[bookmark: _Toc159513001][bookmark: _Toc146796051]Consolidation and meaningful practice – 15 minutes
On the whiteboard, draw the fact family triangle for 10 with multiples of 2 and 5, and 100 with multiples of 2 and 50 (see Figure 21).
[bookmark: _Ref150163293]Figure 21 – fact family 10 and 100
[image: Two fact family triangles. One with the value of 10 at the top, 2 in the left corner and 5 in the right corner. The other with the value of 100 at the top, 20 in the left corner and 50 in the right corner.]
Ask Stage 2 students:
How has the fact family changed?
Do you see a pattern?
How many times larger is the total of the second triangle?
Stage 3 students are to solve the following questions using the chipping away method:
137 ÷ 5
148 ÷ 3.
Ask students to explain how they used their knowledge of multiplication to solve these questions.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students link multiplication and division fact families using arrays? [MAO-WM-01, MA2-MR-01]
Can Stage 2 students model and apply commutative property of multiplication? [MAO-WM-01, MA2-MR-01]
Can Stage 2 students complete number sentences involving multiplication and division by calculating missing number quantities? [MAO-WM-01, MA2-MR-01, MA2-MR-02]
Can Stage 2 students recognise that doubling is multiplying by 2 and halving is dividing by 2? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students model division, including where the answer involves a remainder, using materials or diagrams? 
[MAO-WM-01, MA3-MR-01]
Can Stage 3 students use known multiplication fact families to solve division problems for which answers may include a remainder? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students show the connection between division and multiplication involving the divisor and quotient? 
[MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS6, NPA4
Stage 3 – MuS6, MuS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-NP/AT/MT: 2A.2, 2A.4, 2A.6
Stage 3 – IfSR-MT: 3A.6, 3A.7.


[bookmark: _Lesson_8]

[bookmark: _Lesson_8_1][bookmark: _Toc159513002]Lesson 8
Core concept: worded problems can be solved using multiplicative thinking.
[bookmark: _Toc159513003]Daily number sense – 15 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: _Toc159513004]Core lesson – 40 minutes
[bookmark: _Toc159513005]Stage 2 task – problem solving
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 arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10
represent and solve problems involving multiplication fact families.
	Students working towards Stage 2 outcomes can:
recognise that doubling is multiplying by 2 and halving is dividing by 2
describe multiplication problems using for each and times as many
apply the inverse relationship of multiplication and division.


Discuss the strategies students have learned during the previous 3 lessons. They turn and talk, recording their ideas.
As students’ share their responses, highlight ‘groups of’, arrays, halving, doubling, ‘for each’, 10 times as many and fact families.
Read the following problem: Larissa has some marbles and shares them equally into 4 groups. Each group receives 5 marbles.
Ask:
How many marbles will Larissa share with her friends?
How can this problem be represented visually?
How can this problem be represented using 2 different strategies?
Divide the whiteboard into 2 and demonstrate how to record both strategies side-by-side on the whiteboard as students communicate their ideas (see Figure 22).
[bookmark: _Ref150163315]Figure 22 – Stage 2 word problem recording example
[image: Example of a student whiteboard to record a worded problem and then 2 different ways of working out the answer. One method uses an array to find the total, while the other method uses a fact family triangle.]
18. Read the following problem: Madison and Rachael cook biscuits. Madison cooks 2 biscuits and Rachael cooks 20 times as many as Madison. How many biscuits does Rachael cook in total?
19. Discuss the meaning of ‘20 times as many’ and link this explicitly to multiplication. Ask students how they might represent this problem using 2 different strategies.
20. Students record 2 different strategies, as in the previous problem.
21. Display Resource 24 – problems to solve.
22. Students record their answers to the word problems using the same layout as before. Encourage them to represent their thinking in a variety of ways.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot describe multiplication problems using for each and times as many.
Use concrete materials to model the problem.
Support students to select a strategy appropriate to their level of understanding.
	Stage 2 students can describe multiplication problems using for each and times as many.
Pose questions to the students, such as:
The number 32 appears somewhere in a multiplicative word problem. What might the problem be?
What strategies can you use to solve this problem efficiently?
Can you create a different word problem that also uses the number 32?
Students write a multiplicative word problem for a classmate and asks them to solve it.


[bookmark: _Toc159513006][bookmark: _Toc141517602]Stage 3 task – division word problems
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 divide a number with 3 or more digits by a one-digit divisor.
	Students working towards Stage 3 outcomes can:
use knowledge of multiples to partition as appropriate and divide
apply and record appropriate strategies to solve division word problems
use and interpret remainders in solutions to division problems
use digital technologies to divide whole numbers by one- and 2-digit divisors.


Present this problem to the class: A builder has 112 nails in total and wants to divide them into 7 bags. How many will be in each bag?
Model the problem as a class using the ‘chipping away’ method (see Figure 23).
[bookmark: _Ref159248113]Figure 23 – chipping away 112
[image: Two different examples of using the chipping away method to divide 112 by 7. 
Both examples have the factor 7 on the left hand width of the 'chipping away model'.
The first example has partitioned the other factor into 10, 5 and 1.
The second example has partitioned the other factor into 10 and 6.]
Demonstrate how to use the online area model digital tool to solve this problem (see Figure 24).
[bookmark: _Ref159248247]Figure 24 – chipping away 112 area model
[image: A screenshot of the area model digital tool example for 7 x 16.]
Image created using the simulation software at PhET Interactive Simulations, University of Colorado Boulder, licensed under CC-BY-4.0.
Note: the ‘total area of model’ represents the total being divided, the dimensions are the divisor and quotient.
Highlight the partitioning tool to represent the ‘chipping away’ breakdown.
Present the following problem: Our school took 144 students to the PSSA Netball Gala Day with Miss Fahey. We needed to make 9 equal netball teams. Find how many students were on each team.
Allow students time to work on the solution using the ‘chipping away’ method.
Continue the problem: On the morning of the gala day an extra 23 students registered to play. Miss Fahey could still only make 9 equal teams. Ask:
How many are in each team now?
How many are left over?
Can you show the closest representation using the area model digital tool?
Students use the area model digital tool to determine their answer and then draw area model representation with the remainders in their workbooks.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot apply and record appropriate strategies to solve division word problems.
Use the area model digital tool to explore smaller numbers.
Assist students by reducing the number they divide to 2-digits.
	Students can apply and record appropriate strategies to solve division word problems.
Use the area model digital tool to create word problems using larger numbers.
Students give examples of inefficient strategies and provide reasons against their use.


[bookmark: _Toc159513007]Discuss and connect the mathematics – 10 minutes
23. Select several student work samples.
24. Ask students to identify and describe the strategies they used to solve the word problems and communicate their reasoning.
25. Ask students:
Are all strategies appropriate or efficient for all problems?
Are some strategies better to solve certain problems?
What strategy do you find the easiest to use? Why?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students recognise that doubling is multiplying by 2 and halving is dividing by 2? [MAO-WM-01, MA2-MR-01]
Can Stage 2 students describe multiplication problems using for each and times as many? [MAO-WM-01, MA2-MR-01]
Can Stage 2 students apply the inverse relationship of multiplication and division? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students use knowledge of multiples to partition as appropriate and divide? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students apply and record appropriate strategies to solve division word problems? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students use and interpret remainders in solutions to division problems? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students use digital technologies to divide whole numbers by one- and 2-digit divisors? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS5, MuS6, MuS7, InF2, InF6
Stage 3 – MuS6, MuS7, MuS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-MT: 2A.5, 2A.10, 2A.12, 2A.13, 2A.14
Stage 3 – IfSR-MT: 3A.6, 3A.7.




[bookmark: _Resource_1:_Prove][bookmark: _Resource_1_–][bookmark: _Toc159513008]Resource 1 – prove it
[image: Two farmers holding a row of plants. A word problem states: The farmer planted 3 carrot plants on Monday. On Tuesday, he planted 5 times as many carrot plants. How many carrot plants did he plant? Taj thinks the farmer planted 8 plants. Abby thinks the farmer planted 15 plants. Who is correct? How do you know?]


[bookmark: _Resource_2:_Place][bookmark: _Resource_2_–][bookmark: _Toc159513009]Resource 2 – place value houses
[image: ]


[bookmark: _Resource_3_–][bookmark: _Toc159513010]Resource 3 – houses to billions
[bookmark: _Resource_3:_MAB][image: Place value houses up to billions. Each house has the three place value columns for hundreds, tens and ones.]


[bookmark: _Resource_4_–][bookmark: _Toc159513011]Resource 4 – MAB visual
[image: ]


[bookmark: _Resource_4:_Think][bookmark: _Resource_5_–][bookmark: _Toc159513012]Resource 5 – think board
[image: An empty copy of a think board. A large rectangle is divided into seven spaces. The space in the middle is labelled 'Number'. The spaces around it are labelled 'Standard partitioning', 'Words', 'MAB visuals', 'Place value houses', 'Real-life context' and 'Digit value'.]

[bookmark: _Resource_5:_Orange][bookmark: _Resource_6_–][bookmark: _Toc159513013]Resource 6 – orange picking
[image: Word Problem labelled orange picking. 
Grandma, Mum, Dad, Maple and Billie went orange picking. Grandma picked 2.053 kilograms, Mum picked 2.956 kilograms, Dad picked 2.050 kilograms, Maple picked 2.576 kilograms and Billie picked 2.905 kilograms. 
Who picked the most oranges?
Who picked the least oranges?
What is the value of 5 in each quantity?
Order the values in ascending order.
Order the values in descending order.
]


[bookmark: _Resource_6:_7211][bookmark: _Resource_7_–][bookmark: _Toc159513014]Resource 7 – 7211 MAB visual
[image: Two large rectangles. The first rectangle has the words 7 thousand + 2 hundred + 1 ten + 1 one equals 7211. It also contains MAB for 7 thousands blocks, 2 hundreds blocks, 1 tens block, 1 ones cube.
The second rectangle contains the words 6 thousand + 12 hundred + 11 ones equals 7211. It also contains MAB for 6 thousands blocks, 12 hundreds blocks and 11 ones cubes.]


[bookmark: _Resource_8:_MAB][bookmark: _Resource_7:_MAB][bookmark: _Resource_8_–][bookmark: _Toc159513015]Resource 8 – MAB representations
 [image: MAB materials that can be cut out to represent numbers.]


[bookmark: _Resource_9:_Non-standard][bookmark: _Resource_8:_Non-standard][bookmark: _Resource_9:_Temperature][bookmark: _Resource_8:_Temperature][bookmark: _Resource_9_–][bookmark: _Toc159513016]Resource 9 – temperature cards
[image: Cards containing positive and negative temperatures. From zero degrees Celsius to 10 degrees Celsius and the from minus 1 degree Celsius to minus 10. There are 3 blank cards if needed.]


[bookmark: _Resource_4:_Money][bookmark: _Resource_10:_Money][bookmark: _Resource_9:_Money][bookmark: _Resource_10_–][bookmark: _Toc159513017]Resource 10 – money misconception
[image: 4 students stating how much money they have. Coco says I have two 50 cent coins, Riley says I owe $3, Bobby says $3, and Amena says $5. A question in the middle asks: how much money do you have to spend at the canteen today?]


[bookmark: _Resource_5:_Integer][bookmark: _Resource_11:_Integer][bookmark: _Resource_10:_Non-standard][bookmark: _Resource_11_–][bookmark: _Toc159513018][bookmark: _Toc146796060]Resource 11 – non-standard partitioning match
[image: 2 rectangles containing 2 numbers and a MAB representation of one of the numbers. The first rectangle has 1998 or 2078, and the second has 1562 or 1552.] 


[bookmark: _Resource_11:_Integer_1][bookmark: _Resource_12_–][bookmark: _Toc159513019]Resource 12 – integer spinner
[image: 2 circles divided into quarters with the words positive and negative on 2 parts each.]


[bookmark: _Resource_13_–][bookmark: _Toc159513020]Resource 13 – visual patterns
[image: Circles used as visual representations of numbers. These range from one circle, representing one, up to an arrangement with 25 circles.]
Adapted from Standford University (n.d).

[bookmark: _Resource_14_–][bookmark: _Toc159513021]Resource 14 – Stage 3 factor table
[image: A table with 5 columns and 7 rows (including a header row). The headings of the 5 columns are: Product, Prime or composite?, Factors, Square, Visual. The first row has the number 12 under the heading Product. The second row has 8 x 3 under the heading Factors. The third row has a circle of 31 dots under the heading Visual. The fourth row has 4 to the power of 2 under the heading Square. The fifth row has the number 25 under the heading Product. The sixth row is blank.]

[bookmark: _Resource_15_–][bookmark: _Toc159513022][bookmark: _Toc146796065]Resource 15 – Stage 2 number visuals
[image: A table with 5 columns and 7 rows.
The headers of the 5 columns are as follows: number, odd or even?, multiplication equation, array yes or no?, visual. One column for each row has been completed with an example, with students required to complete the blanks.

]

[bookmark: _Resource_16_–][bookmark: _Toc159513023]Resource 16 – blank factor table
[image: Blank factor table with 5 columns and 7 rows. The headings of each column are as follows: product, prime or composite?, factors, square, visual.]


[bookmark: _Resource_17_–][bookmark: _Toc159513024]Resource 17 – visual patterns 2
[bookmark: _Resource_17:_Student][image: Circles to represent the number 50.]
Adapted from Standford University (n.d).

[bookmark: _Resource_18_–][bookmark: _Toc159513025]Resource 18 – student strategies
 [image: A heading says: 5 x19. What strategy did you use?
Four speech bubbles detail different strategies. Ben's strategy: Double double and 1. Double 19 = 38, double 38 = 76, 76 and 1 more 19 is 95.
Dotti's strategy: Area model. 15 x 5 =75 and 4 x 5= 20. 75 and 20 is 95.
Brett: My way is most efficient.
Muhammad: Round up to 20 and take one 5 away. 20 x 5 = 100. 100 less 5 is 95.]

[bookmark: _Resource_19_–][bookmark: _Toc159513026]Resource 19 – convince me
[image: Two students. Emily has a speech bubble that says 'I have 4 rows of 6'. There is an array next to her showing 4 rows of 6. Hayden has a speech bubble that says 'I have six rows of four'. There is an array next to him showing six rows of four. Between the 2 students it says 'convince me!' and that both students were given the same number of counters and asked to make an array. The question is asked 'Who got it right?']

[bookmark: _Resource_20_–][bookmark: _Toc159513027]Resource 20 – matching algorithms
[image: Six cards showing how problems can be solved using area models.
The first example has one factor on the left hand side of the area model. The other factor is partitioned into hundreds, tens and ones across the top of the area model. ]

[image: Six cards showing how problems can be solved using algorithms. The first example has a 3 digit number multiplied by a one digit number. Below the algorithm there are 3 rows showing the total as the numbers are multiplied by ones, tens and hundreds. 
The fourth row below the algorithm shows the total when these 3 rows are added vertically.]

[bookmark: _Resource_21_–][bookmark: _Toc159513028]Resource 21 – 2-digit algorithm
[image: Eight cards showing 2-digit by 2-digit problems solved using the algorithm and area model.]


[bookmark: _Resource_22_–][bookmark: _Toc159513029]Resource 22 – array/fact family
[image: 3 boxes with different arrays in them. 3 boxes with the corresponding fact family triangles in them. They matching pairs have been jumbled up. ]

[bookmark: _Resource_23_–][bookmark: _Toc159513030]Resource 23 – division with remainders
[image: An array of 24 dots, with a remainder of 2 dots.] 

[bookmark: _Resource_24_–][bookmark: _Toc159513031]Resource 24 – problems to solve
[image: 3 problems to solve.
1. At the gala day, a soccer team scored 16 goals in total. They played 4 games. They scored the same amount of goals in each game. How many goals did they score in each game? 
2. Heather was given two presents from each of her friends. She has 6 friends. How many presents in total was she given by her friends? Her parents decided to double the amount of present she was given. How many presents does she now have in total? 3. In an orchard there are 10 apple trees altogether. Each tree is growing the same number of apples. A - how many apples might there be altogether? B – In the orchard next door there is double the amount of trees. How many apples might there be altogether?]

[bookmark: _Toc159513032]Syllabus outcomes and content
[bookmark: _Toc159513033]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: Read, represent and order numbers to thousands
MAO-WM-01, MA2-RN-01
	
	
	
	
	
	
	
	

	Group physical or virtual objects to show the structure of tens, hundreds and a thousand
	x
	x
	x
	
	
	
	
	

	Regroup numbers flexibly, recognising one thousand as 10 hundreds and one hundred as 10 tens or 100 ones
	
	
	x
	
	
	
	
	

	Compare and describe the relative size of numbers by positioning numbers on a number line (Reasons about quantity)
	
	x
	
	
	
	
	
	

	Represent numbers up to and including thousands using physical or virtual manipulatives, words, numerals, diagrams and digital displays
	x
	x
	x
	
	
	
	
	

	Read and order numbers of up to at least 4 digits
	x
	x
	
	
	
	
	
	

	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
	
	
	

	Partition numbers of up to 4 digits in non-standard forms (Reasons about quantity)
	
	
	x
	
	x
	
	
	

	Representing numbers using place value B: Whole numbers: Order numbers in the thousands
MAO-WM-01, MA2-RN-01
	
	
	
	
	
	
	
	

	Arrange numbers in the thousands in ascending and descending order
	x
	x
	
	
	
	
	
	

	Recognise and describe how rearranging digits changes the size of a number (Reasons about relations)
	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
	
	
	
	
	
	
	

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

	Multiplicative relations A: Generate and describe patterns
MAO-WM-01, MA2-MR-01
	
	
	
	
	
	
	
	

	Model, describe and record patterns of multiples
	
	
	
	
	
	
	x
	

	Create and continue a variety of number patterns that increase or decrease by a constant amount
	
	
	
	
	
	
	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
	
	
	
	

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

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

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

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

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

	Link multiplication and division fact families using arrays
	
	
	
	
	
	x
	x
	

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

	Model and apply the commutative property of multiplication
	
	
	
	
	
	x
	x
	

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

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

	Find the total of partially covered arrays
	
	x
	
	
	
	
	
	

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

	Multiplicative relations B: Operate with multiples of 10
MA2-MR-01, MA2-MR-02
	
	
	
	
	
	
	
	

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

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

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

	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
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[bookmark: _Toc159513034]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: Recognise, represent and order numbers in the millions
MAO-WM-01, MA3-RN-01
	
	
	
	
	
	
	
	

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

	Arrange numbers in the millions in ascending and descending order using place value
	x
	
	
	
	
	
	
	

	Round numbers to a specified place value
	x
	
	
	
	
	
	
	

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

	Recognise 1000 thousands is 1 million and 1000 millions is 1 billion
	x
	
	
	
	
	
	
	

	Represents numbers A: Decimals and percentages: Recognise that the place value system can be extended beyond hundredths
MAO-WM-01, MA3-RN-02
	
	
	
	
	
	
	
	

	Express thousandths as decimals
	
	x
	
	
	
	
	
	

	Interpret decimal notation for thousandths
	
	x
	
	
	
	
	
	

	Indicate the place value of digits in decimal numbers of up to 3 decimal places
	
	x
	
	
	
	
	
	

	Represents numbers A: Decimals and percentages: Compare, order and represent decimals
MAO-WM-01, MA3-RN-02
	
	
	
	
	
	
	
	

	Compare and order decimal numbers of up to 3 decimal places
	
	x
	
	
	
	
	
	

	Interpret zero digit(s) at the end of a decimal
	
	x
	
	
	
	
	
	

	Place decimal numbers of up to 3 decimal places on a number line
	
	x
	
	
	
	
	
	

	Represents numbers B: Whole numbers: Locate and represent integers on a number line
MAO-WM-01, MA3-RN-01
	
	
	
	
	
	
	
	

	Recognise the location of negative whole numbers in relation to zero and place them on a number line
	
	
	x
	
	
	
	
	

	Use the term integers to describe positive and negative whole numbers and zero
	
	
	x
	
	
	
	
	

	Interpret integers in everyday contexts
	
	
	x
	
	
	
	
	

	Multiplicative relations A: Determine products and factors
MAO-WM-01, MA3-MR-01
	
	
	
	
	
	
	
	

	Use the term product to describe the result of multiplying 2 or more numbers
	
	
	
	
	
	
	
	x

	Model different ways to show a whole number as a product (Reasons about structure)
	
	
	
	
	
	
	
	x

	Determine factors for a given whole number
	
	
	
	x
	
	
	
	x

	Determine whether a number is prime, composite or neither (0 or 1)
	
	
	
	x
	
	
	
	

	Multiplicative relations A: Use partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers
MAO-WM-01, MA3-MR-01
	
	
	
	
	
	
	
	

	Use mental strategies to multiply one-digit numbers by 10, 100, 1000 and their multiples
	
	
	x
	
	x
	x
	
	

	Estimate the product of 2 numbers (one-digit by 2- or 3-digit numbers) using multiples of 10 or 100
	
	
	
	
	x
	x
	x
	

	Use informal written strategies such as the area model to solve multiplication and division problems
	
	
	
	
	x
	
	
	

	Use the distributive property with the area model to partition numbers in representing multiplication problems
	
	
	
	
	x
	
	x
	

	Use the distributive property with partial products to solve problems by multiplying the hundreds, then the tens and then the ones
	
	
	
	
	x
	x
	
	

	Record the product of multiplying by a one-digit number using a formal algorithm
	
	
	
	
	x
	
	
	

	Multiplicative relations A: Select and apply mental and written strategies to multiply 2- and 3-digit numbers by 2-digit numbers
MAO-WM-01, MA3-MR-01
	
	
	
	
	
	
	
	

	Extend the area model to represent 2-digit by 2-digit multiplication
	x
	x
	
	
	
	x
	
	

	Use a multiplication algorithm with understanding (Reasons about relations)
	
	
	
	
	
	x
	
	

	Solve multiplication word problems
	
	
	x
	
	
	
	
	

	Multiplicative relations A: Represent and solve division problems with whole number remainders
MAO-WM-01, MA3-MR-01
	
	
	
	
	
	
	
	

	Model division, including where the answer involves a remainder, using materials or diagrams
	
	
	
	
	
	
	x
	

	Record remainders in words to division problems
	
	
	
	
	
	
	x
	

	Use known multiplication fact families to solve division problems for which answers may include a remainder
	
	
	
	
	
	
	x
	

	Use the term quotient to describe the result of a division calculation
	
	
	
	
	
	
	x
	

	Show the connection between division and multiplication involving the divisor and quotient
	
	
	
	
	
	
	x
	

	Multiplicative relations A: Select and apply strategies to divide a number with 3 or more digits by a one-digit divisor
MAO-WM-01, MA3-MR-01
	
	
	
	
	
	
	
	

	Use knowledge of multiples to partition as appropriate and divide
	
	
	
	
	
	
	x
	x

	Apply and record appropriate strategies to solve division word problems
	
	
	
	
	
	
	x
	x

	Use and interpret remainders in solutions to division problems
	
	
	
	
	
	
	
	x

	Use digital technologies to divide whole numbers by one- and 2-digit divisors
	
	
	
	
	x
	
	
	x

	Multiplicative relations A: Use estimation and rounding to check the reasonableness of answers to calculations
MAO-WM-01, MA3-MR-01
	
	
	
	
	
	
	
	

	Use estimation to check the reasonableness of answers to multiplication and division calculations
	
	
	
	
	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
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The farmer /D/OH’HLed 3 COIFI"O')L /DIOIH'ILS on Monday.
OI’) Tuesday, he /D/OIVHLeC/ 5 fimes as VVWIV)H COIFFO7L /D/OIVHLS.

How many carrot P/amts did he P/amt?

| think he /p/amtea/ | think he P/amted
§ p/amts [5 p/amts

Who is correct? How do you know?
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