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[bookmark: _Toc147500505][bookmark: _Toc176893868]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:
extend the place value system to tenths and hundredths, and make connections between fractions and decimal notation (Stage 2)
select strategies flexibly to solve addition, subtraction, multiplication and division problems, including money and budgeting (Stage 2)
create and interpret grid maps and locate positions on grid maps (Stage 2)
determine benchmark percentage discounts (Stage 3)
connect decimals, percentages and fractions (Stage 3)
explore the use of brackets and the order of operations. (Stage 3)
This multi-age unit is informed by the lessons in Stage 2 Year B Unit 40 and Stage 3 Year B Unit 40. Please refer to these units for additional lesson guidance.
[bookmark: _Toc147500506][bookmark: _Toc176893869]Syllabus outcomes
MAO-WM-01 develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly
[bookmark: _Toc147500507][bookmark: _Toc176893870]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-RN-02 represents and compares decimals up to 2 decimal places using place value
MA2-AR-01 selects and uses mental and written strategies for addition and subtraction involving 2- and 3-digit numbers
MA2-AR-02 completes number sentences involving addition and subtraction by finding missing values
MA2-MR-01 represents and uses the structure of multiplicative relations to 10 × 10 to solve problems
MA2-MR-02 completes number sentences involving multiplication and division by finding missing values
MA2-GM-01 uses grid maps and directional language to locate positions and follow routes
[bookmark: _Toc147500508][bookmark: _Toc176893871]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-RN-03 determines percentages of quantities, and finds equivalent fractions and decimals for benchmark percentage values
MA3-AR-01 selects and applies appropriate strategies to solve addition and subtraction problems
MA3-MR-01 selects and applies appropriate strategies to solve multiplication and division problems
MA3-MR-02 constructs and completes number sentences involving multiplicative relations, applying the order of operations to calculations
MA3-GM-01 locates and describes points on a coordinate plane
[bookmark: _Toc147500509][bookmark: _Toc176893872]Working mathematically
In the Mathematics K–10 Syllabus, there is one overarching Working mathematically outcome (MAO-WM-01). The Working mathematically processes should be embedded within the concepts being taught. The Working mathematically processes present in the Mathematics K–10 Syllabus are:
communicating
understanding and fluency
reasoning
problem solving.
Mathematics K–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
[bookmark: _Toc147500510][bookmark: _Toc176893873]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 and comparing tenths as decimals using linear representations (Stage 2)
using arrays and fact families to represent and solve multiplication problems featuring multiples of 2 and 4, 5 and 10 (Stage 2)
describing and following directions to position objects in simple maps (Stage 2)
identifying, describing, and applying multiplicative patterns (Stage 3)
applying place value knowledge to recognise, name and order decimals to hundredths (Stage 3)
using mental strategies to estimate percentage discounts. (Stage 3)
In NSW classrooms there is a diverse range of students, including Aboriginal and/or Torres Strait Islander students, students learning English as an additional language or dialect, high potential and gifted students, and students with disability. Some students may identify with more than one of these groups or possibly all of them. Refer to Curriculum planning for every student – advice for further information.


[bookmark: _Toc147500511][bookmark: _Toc176893874]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.
	[bookmark: _Hlk175915864]Lesson
	Content
	Duration and resources

	Lesson 1
Daily number sense
Stage 2:
Additive relations B: Partition, rearrange and regroup numbers to at least 1000 to solve additive problems
Stage 3:
Additive relations A: Apply efficient mental and written strategies to solve addition and subtraction problems
	Lesson core concept: numbers can be renamed in equivalent ways using place value (Stage 2) and negative numbers can be a result of subtraction and represented on a number line (Stage 3).
Stage 2:
Representing numbers using place value B: Whole numbers: Apply place value to partition, regroup and rename numbers up to 6 digits
Stage 3:
Represents numbers B: Whole numbers: Locate and represent integers on a number line
	Lesson duration: 60 minutes
Resource 1 – additive strategies
Resource 2 – 'Partition bingo'
Resource 3 – number expander
Resource 4 – elevator challenge cards (enlarged on A3 paper)
6-sided dice
Counters
Individual whiteboards
Scissors
Writing materials

	Lesson 2
Daily number sense
Stage 2:
Additive relations B: Partition, rearrange and regroup numbers to at least 1000 to solve additive problems
Stage 3:
Additive relations A: Apply efficient mental and written strategies to solve addition and subtraction problems
	Lesson core concept: the place value system can be extended.
Stage 2:
Representing numbers using place value B: Decimals: Extend the application of the place value system from whole numbers to tenths and hundredths
Stage 3:
Represents numbers A: Decimals and percentages: Compare, order and represent decimals
	Lesson duration: 60 minutes
Resource 5 – ‘Decimal flip’ cards
Resource 6 – number line
Resource 7 – place value mat 1
Resource 8 – place value mat 2
Decks of playing cards
Individual whiteboards and markers
Student workbooks
Writing materials

	Lesson 3
Daily number sense
Stage 2:
Additive relations B: Partition, rearrange and regroup numbers to at least 1000 to solve additive problems
Stage 3:
Additive relations A: Apply efficient mental and written strategies to solve addition and subtraction problems
	Lesson core concept: connections can be made between decimals, percentages and fractions.
Stage 2:
Representing numbers using place value B: Decimals: Extend the application of the place value system from whole numbers to tenths and hundredths
Representing numbers using place value B: Decimals: Make connections between fractions and decimal notation
Stage 3:
Represents number A: Decimals and percentages: Compare, order and represent decimals
Represents number B: Decimals and percentages: Make connections between benchmark fractions, decimals and percentages
	Lesson duration: 65 minutes
Resource 5 – ‘Decimal flip’ cards
Resource 6 – number line
Resource 9 – fruit and vegetables
Resource 10 – prices and discounts
Resource 11 – point scoring
Resource 12 – pole vault heights
Individual whiteboards and markers
Student workbooks
Writing materials

	Lesson 4
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: mathematicians compare and evaluate strategies used to solve addition and subtraction problems.
Stage 2:
Additive relations A: Use the principle of equality
Additive relations A: Select strategies flexibly to solve addition and subtraction problems of up to 3 digits
Stage 3:
Additive relations B: Choose and use efficient strategies to solve addition and subtraction problems
Additive relations B: Applies known strategies to add and subtract decimals
	Lesson duration: 60 minutes
Resource 1 – additive strategies
Resource 13 – ‘Take the plunge!’ 1
Resource 14 – strategies checklist
Resource 15 – ‘Take the plunge’ 2
Resource 16 – ‘Take the plunge!’ 2 problems
Calculators
Counters
Student workbooks
Writing materials

	Lesson 5
Daily number sense
Stage 2:
Multiplicative relations A: Recall multiplication facts of 2 and 4, 5 and 10 and related division facts
Stage 3:
Multiplicative relations B: Use equivalent number sentences involving multiplication and division to find unknown quantities
	Lesson core concept: when solving addition and subtraction problems, mathematicians reflect on strategies chosen.
Stage 2:
Additive relations B: Apply addition and subtraction to familiar contexts, including money and budgeting
Stage 3:
Represents numbers B: Decimals and percentages: Determine percentage discounts of 10%, 25% and 50%
Additive relations B: Choose and use efficient strategies to solve addition and subtraction problems
	Lesson duration: 60 minutes
Resource 17 – fun day budget
Resource 18 – Games Galore catalogue
Resource 19 – Action Stations catalogue
Individual whiteboards
Student workbooks
Writing materials

	Lesson 6
Daily number sense
Stage 2:
Multiplicative relations A: Recall multiplication facts of 2 and 4, 5 and 10 and related division facts
Stage 3:
Multiplicative relations A: Represent and solve division problems with whole number remainders
	Lesson core concept: commutative properties can be used to solve multiplication problems (Stage 2) and estimating helps when multiplying decimals (Stage 3).
Stage 2:
Multiplicative relations B: Operate with multiples of 10
Stage 3:
Multiplicative relations B: Multiply and divide decimals by powers of 10
	Lesson duration: 60 minutes
Resource 20 – arrays
Resource 21 – products
Resource 22 – remainders
Resource 23 – vegetable garden strategies
Resource 24 – ‘Multiplication toss’ gameboard 1
Resource 25 – ‘Multiplication toss’ gameboard 2
Resource 26 – spinner
Resource 27 – 'Hit the target'
Resource 28 – multiplication recording
Website: 4-Function Calculator
6-sided dice
10-sided dice
Calculators
Glue
Individual whiteboards and markers
Paper
Plastic sleeves
Scissors
Writing materials

	Lesson 7
Daily number sense
Stage 2:
Multiplicative relations B: Operate with multiples of 10
Stage 3:
Multiplicative relations B: Select and apply strategies to solve problems involving multiplication and division with whole numbers
	Lesson core concept: number properties can be used to solve multiplication problems (Stage 2) and the order of operations includes grouping symbols (Stage 3).
Stage 2:
Multiplicative relations B: Represent and solve word problems with number sentences involving multiplication or division
Stage 3:
Multiplicative relations B: Explore the use of brackets and the order of operations to write number sentences
	Lesson duration: 60 minutes
Resource 29 – 'Factors fun'
Resource 30 – code breaking
Resource 31 – multiplication chart
Resource 32 – delicious discounts
Resource 33 – party supplies
10-sided dice
Counters
Individual whiteboards and markers
Paper clips
Writing materials

	Lesson 8
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: locations can be identified using grid references (Stage 2) and coordinates define the point on a number plane (Stage 3).
Stage 2:
Geometric measure A: Position: Locate positions on grid maps
Geometric measure B: Position: Create and interpret grid maps
Stage 3:
Geometric measure A: Position: Explore the Cartesian coordinate system
Geometric measure B: Position: Use the 4 quadrants of the coordinate plane
	Lesson duration: 60 minutes
Resource 34 – grid reference map
Resource 35 – ‘Battleship’ gameboards
Resource 36 – Cartesian plane
Website: Demonstrate Coordinates
Books for barriers
Counters
Plastic sleeves
Writing materials




[bookmark: _Lesson_1][bookmark: _Toc147500512][bookmark: _Hlk147487617][bookmark: _Toc176893875]Lesson 1
Core concept: numbers can be renamed in equivalent ways using place value (Stage 2) and negative numbers can be a result of subtraction and represented on a number line (Stage 3).
[bookmark: _Toc147500513][bookmark: _Toc176893876]Daily number sense – efficient strategies – 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 suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
partition, rearrange and regroup numbers to at least 1000 solve addition problems.
Students working towards Stage 3 outcomes are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students working towards Stage 2 outcomes can:
model addition and subtraction with and without regrouping and record the method used
use an algorithm with understanding to record addition and subtraction calculations.
Students working towards Stage 3 outcomes can:
apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging.


Note: Resource 1 – additive strategies was introduced in Stage 2 Year A Unit 15 and may already be printed as a class resource. This resource can be referred to for this week’s Daily number sense. Talk moves can be used during this lesson to support rich, meaningful classroom discussions about the strategies used by students.
Write on the board: 249 + 368.
Students solve the number sentences in 2 ways, recording an algorithm and another flexible strategy such as 250 + 350 + 17.
Select students to explain how each strategy is efficient when solving the number sentence.
Write on the board: 549 + 328 (Stage 2) and 1549 + 2328 (Stage 3).
Students solve the number sentence in 2 ways, recording an algorithm and one other strategy on an individual whiteboard.
In pairs, students explain their strategies and reason about the efficiency of each.
Regroup to share and record various strategies on the board, naming the strategies and reflecting on the efficiency of each when used to solve the additive example.
Repeat with other number sentences such as 812 − 264 (Stage 2) and 8401 − 2567 (Stage 3).
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students model addition and subtraction with and without regrouping and record the method used?
[MAO-WM-01, MA2-AR-01]
Can Stage 2 students use an algorithm with understanding to record addition and subtraction calculations?
[MAO-WM-01, MA2-AR-01]
Can Stage 3 students apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – AdS8
Stage 3 – AdS7, AdS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-AT: 3A.2
Stage 3 – IfSR-AT: 3A.4.


[bookmark: _Toc147500514][bookmark: _Toc176893877]Core lesson – 40 minutes
[bookmark: _Toc176893878]Stage 2 task – non-standard partitioning
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
apply place value to partition, regroup and rename numbers up to 6 digits.
	Students working towards Stage 2 outcomes can:
partition numbers of up to 6 digits in non-standard forms.


Note: Resource 2 – ‘Partition bingo’ is a game for 2 to 6 players. Copy and prepare accordingly.
Write ‘64 hundreds’ on the board.
Students turn and talk, determining the number this represents and brainstorming other non-standard forms of partitioning.
Note: standard place value partitioning reflects the individual values of each digit in a number. In the number 6400, this would be 6 thousands and 4 hundreds or 6000 + 400. Examples of non-standard partitioning, showing flexible ways to break numbers up, include 60 hundreds and 40 tens, 5 thousands and 1400 ones or 3400 + 3000.
Select students to share, recording responses on the board.
Write on the board: 6400 + 5000. Ask:
How could non-standard partitioning be used efficiently to solve this?
Why is it helpful to partition numbers into non-standard forms?
Explain the game instructions using Resource 2 – ‘Partition bingo’:
Shuffle the calling cards and place in a pile facedown.
Each player takes a bingo card.
Moving clockwise, players take turns to flip over a calling card and read aloud.
If a player has a matching number on their game card, place a counter on top.
The first player to get 4 in a row, either vertically, horizontally or diagonally, wins!
Note: matching numbers refer to an equivalent representation of a number. For example, 9250 could be 925 tens or 5000 + 4000 + 250.
Distribute counters and Resource 2 – ‘Partition bingo’ to groups of up to 6 students.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot partition numbers of up to 6 digits in non-standard forms.
Students use MAB materials to represent and partition.
Provide Resource 3 – number expander to support partitioning, reminding students to start at the ones columns.
	Students can partition numbers of up to 6 digits in non-standard forms.
Players provide an additional non-standard partition for each card.
For each partitioned number, students give an example of when the partitioning would be useful.


[bookmark: _Toc176893879]Stage 3 task – exploring integers
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
locate and represent integers on a number line.
	Students working towards Stage 3 outcomes can:
recognise the location of negative whole numbers in relation to zero and place them on a number line
recognise that negative whole numbers can result from subtraction.


This activity is an adaptation of ‘Directed Number – Lesson 1: Elevator Challenge’ from reSolve by the Australian Academy of Science.
Draw a number line on the board with arrows pointing in both directions and a zero marked on the number line.
Write the numbers 4, −3 and −6 on the whiteboard. Students turn and talk to discuss the following questions:
Which numbers would go to the left of the zero?
Where would the −6 go?
Would the −3 go to the left or right of the −6?
Regroup to share student ideas.
Select students to place the numbers on the number line.
Draw a vertical number line on the board with arrows pointing in both directions and a zero marked on the number line. Ask:
How is a vertical number line similar and/or different to the horizontal number line?
Where would negative numbers be placed on this number line? 
Check for understanding by asking students to place a variety of positive and negative numbers on the vertical number line.
Note: vary the numbers according to the needs of your class. For the ‘Elevator challenge’ game, students will be working with numbers ranging from −6 to 6.
Explain to students that they will be playing the ‘Elevator challenge’ game. Lisa and Phoebe are employees at Hotel Integer. The manager has given them each 6 jobs to complete on 6 different floors of the hotel. They need to share the elevator to get up and down to complete each task. The person who finishes all their jobs first will be ‘Employee of the Month’.
Explain and model the rules of the ‘Elevator challenge’ game to students using Resource 4 – elevator challenge cards:
1. Deal out the 12 elevator floor cards equally between 2 players. These are your 6 jobs.
A counter (the elevator) is placed at Floor 0, The Lobby, on the elevator game board.
Roll a 6-sided dice to see which player goes first. The player who rolls the largest number goes first.
Player 1 rolls the dice and chooses to move the elevator up or down, according to the number shown on the die. For example, if a 5 is rolled, the elevator could move up to Floor 5, The Spa, or down Floor −5, Deliveries. Whoever holds the card matching the floor the elevator lands on can discard it. The job is complete!
Player 2 then rolls the dice and chooses to move the elevator either up or down from the level the elevator is currently sitting on. For example, if a one is rolled and the elevator is on Floor −5, the elevator could move up to Floor −4 or down to Level −6. Once again, when the elevator stops, the owner of the card for that level can discard it.
You cannot go above Floor 6, below Floor −6 or ‘bounce’ the elevator off the top or bottom. For example, if you are on Floor 5 and roll a 3, you must go down. Each journey can be in one direction only. You must move the total of your dice roll.
The winner is the first player to complete all their jobs and be awarded ‘Employee of the Month’.
Provide pairs of students with Resource 4 – elevator challenge cards, scissors, 6-sided dice and a counter. Students cut out the elevator cards.
Move around the room as students play the ‘Elevator challenge’ game. Observe how students are moving up and down the number line.
Regroup Stage 3 students and ask:
How did you decide whether to move the elevator up or down?
Which moves took you from a positive number to a negative number?
Is it possible to move from a negative number to another negative number? Explain your thinking.
If the elevator was on Floor 3 and moved down 5 floors, which floor would you end up on?
Does subtraction always result in a positive number? Explain your thinking.
What are some examples where subtraction can result in a negative whole number?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot recognise that negative whole numbers can result from subtraction.
Draw a horizontal number line on student whiteboards labelled from −6 to 6. Support students to move a counter along the number line to identify situations where a negative whole number can result in subtraction.
	Students can recognise that negative whole numbers can result from subtraction.
Challenge students to record the movements of the elevator using number sentences.
Pose the following scenario: ‘You have just started the game at the Lobby. You notice after 3 turns that you are back at the Lobby. What might the three 3 have been?’ Students record possibilities using a number sentence.


[bookmark: _Toc147500515][bookmark: _Toc176893880]Discuss and connect the mathematics – 10 minutes
Regroup Stage 2 students and ask:
How did your understanding of place value assist you in playing this game?
Can you explain multiple ways to partition 96 531 in non-standard forms?
Pose the following question to Stage 3 students: ‘You have just landed at Floor −2. What might your dice roll have been to get there? What level did you come from?’
Stage 3 students turn and talk to generate possibilities. Ask:
What strategy did you use to determine a possibility?
What are all the possibilities for how you got to Floor −2?
How can you show that you have found all possibilities?
Note: the number 96 531 is provided as an example for the Stage 2 question above. Any number of up to 6 digits can be used. Recording responses on the board provides students with an opportunity to discuss and compare multiple ways to partition a number in non-standard forms.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students partition numbers of up to 6 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 recognise that negative whole numbers can result from subtraction? [MAO-WM-01, MA3-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPV6, NPV7
Stage 3 – NPV9.




[bookmark: _Lesson_2][bookmark: _Toc147500517][bookmark: _Toc176893881]Lesson 2
Core concept: the place value system can be extended.
[bookmark: _Toc147500518][bookmark: _Toc176893882]Daily number sense – ‘King of cards’ – 10 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
partition, rearrange and regroup numbers to at least 1000 solve addition problems.
Students working towards Stage 3 outcomes are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students working towards Stage 2 outcomes can:
use an algorithm with understanding to record addition and subtraction calculations.
Students working towards Stage 3 outcomes can:
use place value to add or subtract 3 or more numbers with different numbers of digits.


1. In pairs, provide students with their workbooks and a deck of playing cards with the tens and picture cards removed.
1. Review how to play ‘King of cards’:
1. Shuffle cards and deal 5 cards to each player.
Players arrange the cards to form a 3-digit plus 2-digit algorithm (see Figure 1).
Figure 1 – ‘King of cards’ example
[image: Three playing cards along the top row: A 3 of spades, 6 of spades and 2 of hearts making 362.

The second row has 2 cards, 5 of hearts and 7 of spades, making 57.

On the left, in between the 2 rows, is an addition sign. Under the bottom row is a straight line.]
Each player records and solves the algorithm in their workbook.
The largest sum recorded wins.
Once each pair has completed 2 addition algorithms, students then create, record and solve subtraction algorithms. The smallest difference of the recorded algorithms wins.
Note: one of the most common misconceptions associated with the subtraction algorithm is known as the smaller-from-larger error (Resnick 2020). When students focus only on the values of the individual digits in the subtraction, some will reorder the numbers to always subtract the smaller value from the larger digit.
Multi-age: Stage 3 students can be provided with up to 9 cards to add a 4-digit number to a 3-digit number and a 2-digit number.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students use an algorithm with understanding to record addition and subtraction calculations?
[MAO-WM-01, MA2-AR-01]
Can Stage 3 students use place value to add or subtract 3 or more numbers with different numbers of digits?
[MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – AdS8
Stage 3 – AdS7, AdS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 3 – IFSR-AT: 3A.5.


[bookmark: _Toc147500519][bookmark: _Toc176893883]Core lesson – ordering decimals – 40 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
extend the application of the place value system from whole numbers to tenths and hundredths.
Students working towards Stage 3 outcomes are learning to:
compare, order and represent decimals.
	Students working towards Stage 2 outcomes can:
locate and order decimals representing tenths and hundredths on a number line, describing their relative size
distinguish between the role of zero in various positions.
Students working towards Stage 3 outcomes can:
compare and order decimal numbers of up to 3 decimal places
place decimal numbers of up to 3 decimal places on a number line
interpret zero digit(s) at the end of a decimal.


Note: ‘Decimal flip’ is a 2-player game. Stage 2 students require all blue and brown numerals provided on Resource 5 – ‘Decimal flip’ cards. Stage 3 students require only the brown set of numbers on the second page of the resource. Copy and prepare Resource 5 – ‘Decimal flip' cards accordingly.
Display Resource 6 – number line and ask:
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What do the interval lines represent on the number line?
	The long interval lines represent tenths.
The short interval lines represent hundredths.

	What connection can you make between the fraction strip and the number line?
	The fraction strip shows tenths.
The tenths on the fraction strip align with the long interval lines on the number line.
Ten hundredths marked on the number line is equal to one tenth on the fraction strip.

	How can you use the number line to prove that  = ?
	The number line has been subdivided into 10 equal parts and the tenths have been subdivided into 10 equal parts, creating hundredths. The interval markings for one tenth is the same as 10 hundredths.


Note: to support place value conceptual understanding, 2.37 would be read as ‘two and thirty-seven hundredths’. The word ‘and’ connects the decimal fraction with the whole number and makes a connection with common fractions.
Write the following decimals on the board: 1.5, 1.25, 0.75.
Students turn and talk to discuss and justify where each decimal would be marked on the number line.
Select students to share and record decimals on the number line. Ask:
Which was the largest decimal?
How could these decimals be renamed?
Where would 0.40 be marked? How do you know?
Where would 1.04 be marked? How do you know?
Note: less than < and greater than > symbols are not specifically referenced in the Mathematics K–10 Syllabus but are important symbols for students to understand. This lesson provides an opportunity to use these symbols in context.
Explain the instructions for ‘Decimal flip’:
1. Place cards facedown into 2 piles: blue numerals are whole numbers, brown numerals will represent tenths and hundredths (Stage 2).
Place cards facedown in a pile. Numerals will represent whole numbers, tenths, hundredths and thousandths (Stage 3).
Each player has one decimal point card in front of them.
Each player flips over one blue numeral card placing it to the left of the decimal point and 2 brown numeral cards, placing them next to each other on the right of the decimal point (Stage 2) (see Figure 2).
Each player flips over 4 numeral cards to create a number to 3 decimal places (Stage 3) (see Figure 2).
Players read their decimal aloud.
Compare decimals and determine which is largest, proving it on Resource 6 – number line (Stage 2) or on an empty 0–10 number line(Stage 3).
Players take turns to record as a number sentence, using symbols for ‘greater than’, ‘less than’ or ‘equal to’. For example, 1.03 > 0.60.
The player with the largest decimal receives a point.
The player with the most points at the end of the assigned time-period, wins!
[bookmark: _Ref176350110]Figure 3 – ‘Decimal flip’ card placement
[image: The Stage 2 example contains 4 cards next to each other: a number one in blue text, a decimal point in blue text, zero in brown text and a number 3 in brown text. These cards represent the decimal 1.03.

The Stage 3 example contains 5 cards next to each other: a number 6 in brown text, a decimal point in brown text, 2 in brown text, 8 in brown text and 0 in brown text. These cards represent the decimal 6.280.]
Provide pairs with Resource 5 – ‘Decimal flip’ cards (as outlined in the note box at the beginning of the lesson), Resource 6 – number line (Stage 2 only), an individual whiteboard and a marker to play the game.
Regroup and ask:
How did you prove to your partner that a decimal was larger than the other?
Were there any examples of decimals which were equal?
How does zero play an important role in decimals?
Note: this is an opportunity to address any misconceptions that students may have when comparing decimals. The Mathematics K–10 Syllabus Stage 3 Teaching advice for Represents Numbers A: Decimal misconceptions states that ‘When zero is in the tenths place, students sometimes ignore it and treat the following digit as if it is in the tenths place (eg 0.07 is the same as 0.7). Some students assume that adding a zero on the end of a decimal increases its magnitude (eg 0.320 is greater than 0.32)’ (NESA 2022a).
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot locate and order decimals representing tenths and hundredths on a number line, describing their relative size.
Students locate and order decimals representing tenths only and determine the difference. For example, 0.6 is 2 tenths larger than 0.4.
Create a decimat by folding a piece of paper into tenths, then one of the tenths into 10 equal segments, creating hundredths (see Figure 3). Students visualise or colour segments to represent decimals.
Stage 3 students cannot compare and order decimal numbers of up to 3 decimal places.
Modify the activity by reducing the number of ‘Decimal flip’ cards available. Students compare up to one decimal place before increasing to 2 decimal places.
	Stage 2 students can locate and order decimals representing tenths and hundredths on a number line, describing their relative size.
Students determine the difference between decimals, making statements such as ‘1.03 is 43 hundredths larger than 0.60’.
Students determine how many more tenths and hundredths are required to bridge to the next whole number and record as a decimal. For example, 1.03 needs 9 tenths and 7 hundredths, recorded as 0.97, to get to 2.
Stage 3 students can compare and order decimal numbers of up to 3 decimal places.
In pairs, students create 5 decimal numbers. The cards can be arranged in any place value order to represent a decimal number with up to 3 decimal places. Challenge students to have the smallest range between their lowest and highest decimal numbers.


[bookmark: _Ref176354045]Figure 4 – decimat
[image: A rectangle separated into 2 rows of 5 equal segments, creating tenths. 

The last segment in the bottom row is further segmented into tenths with 2 columns and 5 rows, creating hundredths.]
[bookmark: _Toc147500520][bookmark: _Toc176893884]Discuss and connect the mathematics – 10 minutes
Write the following decimals on the board:
0.20, 0.02, 2.0, 0.22 and 0.2 (Stage 2)
0.12, 0.21, 0.021, 0.012 and 0.120 (Stage 3)
Ask the following questions:
Which is the largest?
Which is the smallest?
Which zeros have no effect on the value of the decimal?
Students turn and talk to order the decimals, communicating their reasoning.
Note: students may use individual whiteboards, Resource 6 – number line and/or Resource 7 – place value mat 1 (Stage 2) or Resource 8 – place value mat 2 (Stage 3) to support their understanding, if required.
Regroup and ask:
Which decimal was the first for your group to order? Why?
What helped you determine the order of the decimals? How did you prove your thinking?
Were any decimals ‘equal to’ or equivalent? How did you know?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students locate and order decimals representing tenths and hundredths on a number line, describing their relative size? [MAO-WM-01, MA2-RN-02]
Can Stage 2 students distinguish between the role of zero in various positions? [MAO-WM-01, MA2-RN-02]
Can Stage 3 students compare and order decimal numbers of up to 3 decimal places? [MAO-WM-01, MA3-RN-01, MA3-RN-02]
Can Stage 3 students place decimal numbers of up to 3 decimal places on a number line?
[MAO-WM-01, MA3-RN-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, NPV7, NPV8
Stage 3 – NPV8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-NP: 4D.1, 4D.2, 4D.4
Stage 3 – IfSR-NP: 4D.4, 4D.5, 4D.6.




[bookmark: _Lesson_3][bookmark: _Toc147500522][bookmark: _Toc176893885]Lesson 3
Core concept: connections can be made between decimals, percentages and fractions.
[bookmark: _Toc147500523][bookmark: _Toc176893886]Daily number sense – What’s missing? – 10 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
partition, rearrange and regroup numbers to at least 1000 to solve additive problems.
Students working towards Stage 3 outcomes are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students working towards Stage 2 outcomes can:
solve subtraction questions with missing digits given the difference.
Students working towards Stage 3 outcomes can:
apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging.


1. Write the following subtraction algorithm with missing digits on the board (see Figure 4).
[bookmark: _Ref176354710]Figure 5 – subtraction equation with missing digits example
[image: A column subtraction equation, where a missing 2-digit number, represented by 2 empty boxes, is subtracted from a missing 3-digit number, represented by 3 empty boxes.

It equals the number 5, which is in a box underneath, with a line above and below it.]
Students find the possible missing 2-digit and 3-digit numbers to make the subtraction equation true. Record solutions on individual whiteboards.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	How did the answer help you find the missing numbers?
	It is a subtraction, so the answer is the difference between the 3-digit number and the 2-digit number.

	What strategy did you use to find the missing numbers?
	I started at the smallest 3-digit number I could think of because the difference between the 3-digit number and the 2-digit number was only 5.
I counted back 5 from the 3-digit number to find the 2-digit number.
I picked a large 2-digit number and counted on 5 to find the 3-digit number.

	Did you find more than one way to represent the missing numbers in the subtraction equation?
	Yes. Once I found the first set of missing numbers, I realised there could be more than one way to solve it. Then I used the constant difference strategy
100 − 95 = 5
101 − 96 = 5
102 − 97 = 5
103 − 98 = 5
104 − 99 = 5.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students solve questions with missing digits given the difference? [MAO-WM-01, MA2-AR-02]
Can Stage 3 students apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
n/a.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 3 – IFSR-AT: 3A.4.


[bookmark: _Toc147500524][bookmark: _Toc176893887]Core lesson 1 – comparing fractions, decimals and percentages – 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:
extend the application of the place value system from whole numbers to tenths and hundredths
make connections between fractions and decimal notation.
Students working towards Stage 3 outcomes are learning to:
compare, order and represent decimals
make connections between benchmark fractions, decimals and percentages.
	Students working towards Stage 2 outcomes can:
interpret zero digits at the end of a decimal
distinguish between the role of zero in various positions
compare and order decimals of up to 2 decimal places
make connections between fractions and decimal notation for key benchmark values.
Students working towards Stage 3 outcomes can:
compare and order decimal numbers of up to 3 decimal places
place decimal numbers of up to 3 decimal places on a number line
represent common percentages of quantities and lengths as fractions and decimals
recognise that 10% is one-tenth of 100% and use this to find 10% of a quantity.


Note: interpreting decimals used in different contexts can change the way that students read them. In the context of measuring weight, it is appropriate to read the decimal 1.75 as ‘one point seven five kilograms’. Without a relevant context, this decimal is read as ‘one and seventy-five hundredths’.
Display Resource 9 – fruit and vegetables.
Students turn and talk to discuss how to order the food items from lightest to heaviest, communicating their reasoning. Stage 2 students order only the fruits. Stage 3 students order all the items.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from Stage 2 students.
	Prompts
	Anticipated student responses

	What steps did you take to order the weight of the 3 fruits?
	I changed all the measurements to be decimals as hundredths, so apples would be 1.50, bananas would be 1.40 and oranges would be 1.25. Then I could easily compare the hundredths.
I visualised where each weight would be on the number line. 1.25 would be marked halfway between 1.2 and 1.3, bananas would be marked on the 1 and 4 tenths line and the apples would be marked at 1 and 5 tenths.
I compared the ones, then the tenths. They all have one kilogram, then oranges have 2 tenths, bananas have 4 tenths and apples have 5 tenths.

	What is the difference in weight between the bananas and oranges? How do you know?
	Both have one kilo. The oranges’ weights have 25 hundredths and the bananas have 4 tenths. I can add to get to the next decimal place. If I add 5 hundredths to 25 hundredths, I get to 3 tenths. Then I add 1 tenth, to get to 4 tenths. So, I added 1 tenth and 5 hundredths, which is 15 hundredths or 0.15.
Both have one kilo. I needed the weights to be the same fraction to make it easy to compare. I know 4 tenths is 40 hundredths, so I found the difference between 25 hundredths and 40 hundredths by bridging to 10.

	How much heavier are the apples than the oranges? How do you know?
	I know that 1.25 means one and a quarter. Two quarters make a half, so apples are 25 hundredths heavier. Comparing benchmark fractions and decimals made it easy.
Using the number line, I can see they both have one kilogram. The oranges’ weights have 25 hundredths, and the apples have 50 hundredths. To get to 50 hundredths, I can add 5 hundredths to 25 hundredths to get 3 tenths. Then I add 2 tenths to get to 1 and 5 tenths. So, I added 2 tenths and 5 hundredths, which is 25 hundredths or 0.25.


Ask similar questions for Stage 3 students to share strategies for comparing, ordering and calculating differences for all the food items.
Display and read Resource 10 – prices and discounts. Discuss the convention in Australia to round prices ending in $0.99 to the next dollar.
Discuss the meaning of a discount and contexts in which students have seen percentages.
Revise the meaning of the word ‘percent’ and its links to hundredths.
Make explicit links between each discount and its related benchmark fraction. For example, 10% is equivalent to  or one-tenth, 50% is equivalent to one-half and 25% is equivalent to a quarter.
Students turn and talk to share discounts they can estimate or calculate. Select students to share their responses.
Select Stage 3 students to share strategies for calculating benchmark discounts and then the price of the item. For example, the price of bananas after a 25% or a 75% discount.
[bookmark: _Toc176893888]Core lesson 2 – decimal differences – 20 minutes
Explain to students that they will be playing ‘Decimal flip’ from Lesson 2 but with an added step and different point scoring. When players take turns to record the number sentences, they will record the difference between the numbers. For example, 1.03 > 0.60 by 43 hundredths or 0.43.
Display Resource 6 – number line. Model the example on the board, using a think-aloud, to bridge to the next decimal place (see Figure 5):
1. Player 1 flipped 1.03 (mark and label). Player 2 flipped 0.60 (mark and label).
Revise the significance of zero in 1.03 and the role of zero in 0.60.
To work out the difference, I am going to start from the smallest decimal and bridge to the next decimal place. There are no hundredths, so I can start from 6 tenths. To get to 1 whole, or 10 tenths, I need to add 4 tenths (draw an arrow on the number line).
I need 3 more hundredths to get to 1.03 (draw an arrow on the number line). I have added 4 tenths and 3 hundredths, or 43 hundredths.
[bookmark: _Ref176358123]Figure 6 – think-aloud example
[image: Zero to 2 number line marked with tenths and hundredths.

There is a +0.4 number jump from 0.60 to 1 and a +0.03 jump from 1 to 1.03. This makes a difference of 0.43. 

There is text above the number line that reads: 4 tenths + 3 hundredths = 43 hundredths.]
Display and read Resource 11 – point scoring. The example shown in Figure 5 will receive 2 points, as 43 hundredths (or 0.43) is between a quarter (or 0.25) and a half (or 0.5). The first to 50 points, or the player with the most points at the end of the assigned time-period, wins!
Provide pairs with Resource 5 – ‘Decimal flip’ cards, Resource 6 – number line, an individual whiteboard and marker to play the game.
After playing the game, without rubbing whiteboards clean, students regroup, sitting next to their partner.
Ask students to circle one number sentence on their board which was challenging to work out and put a star next to one that felt easy to work out. Then ask:
What strategies helped you to determine the difference between the 2 decimals?
In the starred example, what made the decimals easier to compare?
In the circled example, what made the decimals challenging to compare?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot compare and order decimals.
Students use Resource 7 – place value mat 1 or Resource 8 – place value mat 2 to support comparing decimals and marking on Resource 6 – number line. Encourage students to determine the difference using the number line interval markings.
	Students can compare and order decimals.
Play 3 rounds of the game, ordering the 6 decimals created. Each player receives points by comparing their largest decimal overall to the other player’s smallest decimal.


[bookmark: _Toc147500526][bookmark: _Toc176893889]Consolidation and meaningful practice – 15 minutes
Note: this task provides an assessment opportunity. Resource 6 – number line can be provided to students if they require support. Conferencing with students will help to gain a deeper understanding of their thinking and reasoning, particularly for Questions 2 and 3.
Provide students with Resource 12 – pole vault heights.
Individually, students refer to the table to answer the questions in their workbooks, showing working out where appropriate.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students interpret zero digits at the end of a decimal? [MAO-WM-01, MA2-RN-02]
Can Stage 2 students distinguish between the role of zero in various positions? [MAO-WM-01, MA2-RN-02]
Can Stage 2 students compare and order decimals of up to 2 decimal places? [MAO-WM-01, MA2-RN-02]
Can Stage 2 students make connections between fractions and decimal notation for key benchmark values?
[MAO-WM-01, MA2-RN-02]
Can Stage 3 students compare and order decimal numbers of up to 3 decimal places?
[MAO-WM-01, MA3-RN-01, MA3-RN-02]
Can Stage 3 students place decimal numbers of up to 3 decimal places on a number line?
[MAO-WM-01, MA3-RN-01, MA3-RN-02]
Can Stage 3 students represent common percentages of quantities and lengths as fractions and decimals?
[MAO-WM-01, MA3-RN-01 MA3-RN-03]
Can Stage 3 students recognise that 10% is one-tenth of 100% and use this to find 10% of a quantity?
[MAO-WM-01, MA3-RN-01 MA3-RN-03]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPV6, NPV7, InF6
Stage 3 – NPV 8, InF7, PrT2, UnM8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-NP: 4D.1, 4D.2, 4D.3, 4D.4
Stage 3 – IfSR-PT: 2A.5, 2A.6, 2A.7, 2A.8.




[bookmark: _Lesson_4][bookmark: _Toc147500527][bookmark: _Toc176893890]Lesson 4
Core concept: mathematicians compare and evaluate strategies used to solve addition and subtraction problems.
[bookmark: _Toc147500528][bookmark: _Toc176893891]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K–6 resources
Universal Resources Hub.
[bookmark: _Toc147500529][bookmark: _Toc176893892]Core lesson 1 – add to 200 – 15 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
use the principle of equality
select strategies flexibly to solve addition and subtraction problems of up to 3 digits.
Students working towards Stage 3 outcomes are learning to:
choose and use efficient strategies to solve addition and subtraction problems
applies known strategies to add and subtract decimals.
	Students working towards Stage 2 outcomes can:
apply the associative property of addition to forming multiples of 10
compare and evaluate strategies used to solve addition and subtraction problems, reasoning which strategy may be most efficient.
Students working towards Stage 3 outcomes can:
solve multistep word problems, including problems that require more than one operation
solve word problems involving the addition and subtraction of decimals of up to 3 decimal places
justify why the strategy used to solve addition and subtraction word problems is appropriate.


This activity is an adaptation of ‘Add to 200’ from NRICH by the University of Cambridge.
4. Referring to Resource 1 – additive strategies, remind students that using the associative property of addition to form multiples of 10 is a useful strategy. For example, 27 + 36 + 63 + 41 = 27 + 63 + 36 + 41. Explain that forming multiples of 10 makes it is easier to solve 27 + 63 = 90 and then add on 36 + 41 (see Figure 6).
Associative property: when more than 2 numbers are added or multiplied, the result is unchanged, regardless of how they are grouped or associated. For example, 22 + 13 + 8 = 22 + 8 + 13 = 30 + 13 = 43.
[bookmark: _Ref176359487]Figure 7 – associative property example
[image: Student whiteboard with 4 rows of working out. The numbers 27 and 63 are in red text.

Row 1: 27 + 36 + 63 + 41 = 27 + 63 + 36 + 41.

Row 2: 27 + 63 = 90.

Row 3: 36 + 41 = 77.

Row 4: 90 + 77 = 167.]
5. Students draw a square, divide it into quarters and write one digit in each box. The aim is to find 4 digits that make four 2-digit numbers which add to a total of 200 (see Figure 7). The numbers are read horizontally and vertically to create 4 two-digit numbers.
[bookmark: _Ref176359912]Figure 8 – possible recordings
[image: Two squares divided into quarters with numbers in each quarter.
Square 1 has the numbers: 9, 1, 1, 0.

The text underneath reads: This gives four two-digit numbers: 

91 (reading along the first row)

10 (reading along the second row)
91 (reading down the left-hand column)

10 (reading down the right-hand column)

In this case, their sum is 202.

Square 2 has the numbers: 7, 2, 2, 8.

The text underneath reads: This gives four two-digit numbers: 

72 (reading along the first row)

28 (reading along the second row)

72 (reading down the left-hand column)

28 (reading down the right-hand column)

In this case, their sum is 200.]
In pairs, students problem-solve and record the solutions in their workbook. For example, with 36 + 64 + 36 + 64 =_?, 36 + 64 is 100 and double this is 200.
Regroup as a class and discuss the different strategies used to find equations close to or equal to 200.
Ask the following questions:
How can the associative property help with addition?
Is there a pattern in the numbers to help make squares that added to 200?
Why does that pattern work? How is it related to the associative property?
Does the associative property work for subtraction? Why or why not?
Display the number sentence 7.2 + 0.5 + 2.8 =_?
Explain that the associative property also applies to decimal numbers.
Model how the associative property can help when adding decimal numbers.
[bookmark: _Toc270677293][bookmark: _Toc176893893]Core lesson 2 – ‘Take the plunge!’ – 25 minutes
Display Resource 13 – ‘Take the plunge!’ 1 and Resource 14 – strategies checklist.
6. Explain the game rules for ‘Take the plunge!’
1. Players start on either side of the gameboard, with the aim to move across the pool from one side to the other.
Players move across the pool by moving one pool ring at a time in any direction, as long as the rings are next to one another.
Players take turns moving one pool ring at a time, using Resource 14 – strategies checklist to select a strategy and record their working out to the addition or subtraction problem (see Figure 8).
Players can use a calculator to check their partner’s answer. If the answer is correct, the player places one of their counters on that pool ring and that space is now out of play.
The first player to reach the other side of the pool is the winner.
[bookmark: _Ref176360865]Figure 9 – strategy recording examples
[image: Illustrating partitioning and algorithms in elementary arithmetic.

The left side showcases partitioning of the sum $325 + $47 into simpler components: 300 + 20 + 5 + 40 + 7 = 300 + 60 + 12 = 300 + 70 + 2 = 372.

The right side displays an algorithm for subtraction, breaking down 682 − 54: 600 + 80 + 2 − 50 + 4 = 600 + 20 + 8 = 628.]
Display Resource 15 – ‘Take the plunge!’ 2. Explain that some of the questions have been changed to fractions, decimals and percentages and that players will have to solve 2 multistep problems to cross the pool.
Display and read Resource 16 – ‘Take the plunge!’ 2 problems.
Provide pairs with:
at least 20 counters, a calculator, and 2 copies of Resource 14 – strategies checklist (one for each player)
Resource 13 – ‘Take the plunge!’ 1 (Stage 2)
Resource 15 – ‘Take the plunge!’ 2 and Resource 16 – ‘Take the plunge!’ 2 problems (Stage 3).
While students are playing the game, move around the room to select a few student examples to compare the strategies used during Discuss and connect the mathematics.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot compare and evaluate strategies used to solve addition and subtraction problems, reasoning which strategy may be most efficient.
Provide students with concrete materials to model the number sentence.
Stage 3 students cannot solve multistep word problems, including problems that require more than one operation.
Adjust the questions on Resource 16 – ‘Take the plunge!’ 2 problems to only require one step.
Guide students through each step of the problem using a graphic organiser.
	Stage 2 students can compare and evaluate strategies used to solve addition and subtraction problems, reasoning which strategy may be most efficient.
In pairs, students create their own game with additional rules around the strategies to be used.
Students create addition and subtraction word problems with a nominated strategy to apply. The problems are given to other students to solve, using the nominated strategy.
Stage 3 students cannot solve multistep word problems, including problems that require more than one operation.
Students write their own multistep problem for a peer to solve.


[bookmark: _Discuss_and_connect][bookmark: _Toc147500530][bookmark: _Toc176893894]Discuss and connect the mathematics – 10 minutes
Regroup as a class. Display selected examples of student strategies used during the game.


Note: the following prompts are an example of the discussion that can be had about the different strategies used by students for the Stage 2 version of ‘Take the plunge!’ Stage 3 students will have other strategies that apply to their game. It provides the opportunity to compare and evaluate strategies used to solve addition and subtraction problems. Students should be encouraged and supported to communicate their thinking and reasoning coherently and clearly when explaining which strategy may be most efficient.
	Prompts
	Anticipated student responses

	Which strategy would be most efficient to solve 297 + 297? Why?
	Levelling: 297 is close to a landmark number of 300. You can use levelling to adjust the numbers to 300 + 294 = 594. This only has a few steps, and the numbers are easier to add.
Doubling and compensating: 297 + 297 is the same as doubling 297. If you double 300, you get 600. Then take away 6 to compensate gives you 594.

	Which strategy would be most efficient to solve $895 − $199? Why?
	Compensation: $199 is close to $200, so I adjusted the numbers to $895 − $200 = $695. I added back the 1 that was added to $199 to make $696. So, $895 − $199 = $696. Compensation strategy was efficient for this question because you can solve it mentally in a few steps, instead of having to write it out.
Constant difference: $199 is close to the landmark number 200. You can add $1 to both numbers to keep a constant difference, for example, $896 − 200. It’s simple and it’s easy to keep track of the numbers.
Algorithm: there were too many steps needed for regrouping.

	Which strategy would be most efficient to solve 145 − 90? Why?
	Inverse operations: 90 + 55 = 145 so 145 − 90 = 55. This is the most efficient because you can quickly recall 2 numbers that can be added together to make the larger number in a subtraction equation.
Non-standard partitioning: I split 90 into 45 and 45. Then I did 145 − 45 = 100 and 100 − 45 = 55. This is the most efficient because it allowed me to get 145 back to the landmark number of 100. Then subtracting from 100 is easier.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students apply the associative property of addition to forming multiples of 10? [MAO-WM-01, MA2-AR-01]
Can Stage 2 students compare and evaluate strategies used to solve addition and subtraction problems, reasoning which strategy may be most efficient? [MAO-WM-01, MA2-AR-01]
Can Stage 3 students solve multistep word problems, including problems that require more than one operation?
[MAO-WM-01, MA3-AR-01]
Can Stage 3 students solve word problems involving the addition and subtraction of decimals of up to 3 decimal places?
[MAO-WM-01, MA3-AR-01]
Can Stage 3 students justify why the strategy used to solve addition and subtraction word problems is appropriate?
[MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – AdS7
Stage 3 – AdS7, AdS8, AdS9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-AT: 3A.2
Stage 3 – IfSR-AT: 4A.1, 4A.2, 4A.3, 4A.4.


[bookmark: _Lesson_5][bookmark: _Toc147500532]

[bookmark: _Lesson_5_1][bookmark: _Toc176893895]Lesson 5
Core concept: when solving addition and subtraction problems, mathematicians reflect on strategies chosen.
[bookmark: _Toc147500533][bookmark: _Toc176893896]Daily number sense – ‘Mystery equation’ – 10 minutes
Daily number sense activities for Lessons 5 to 7 ‘loop’ back to concepts and procedures covered in previous units to assist students to build an increasingly connected network of ideas. These concepts may differ from the core concepts being covered by the unit.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts.
Students working towards Stage 3 outcomes are learning to:
use equivalent number sentences involving multiplication and division to find unknown quantities.
	Students working towards Stage 2 outcomes can:
recognise and use the symbols for multiplied by (×), divided by (÷) and equals (=).
Students working towards Stage 3 outcomes can:
complete number sentences that involve more than one operation by calculating missing numbers.


1. In pairs, students play ‘Mystery equation’ using multiplication (×) and division (÷). Review the instructions:
1. Prepare the playing board on an individual whiteboard by drawing 6 boxes (Stage 2) or enough boxes to create equivalent number sentences (Stage 3).
Student A secretly writes a multiplication or division equation with 6 or more elements to fit in the boxes.
Student B guesses what the equation may be by writing each element in the boxes.
Student A places a tick above any numbers or symbols that are correct in the correct place, an ‘o’ above any correct numbers or symbols in the wrong place and an ‘x’ above any incorrect numbers or symbols (see Figure 9).
Student B continues to guess until the correct equation is discovered.
Repeat this process, swapping roles.
[bookmark: _Ref176426725]Figure 10 – Stage 2 ‘Mystery equation’ example
[image: An example of how to play or code a game of 'Mystery equation'.]
Multi-age: the variation of ‘Mystery equation’ that Stage 3 students are playing involves creating equivalent number sentences containing multiplication and/or division (see Figure 10).
[bookmark: _Ref176427169]Figure 11 – Stage 3 ‘Mystery equation’ example
[image: An example of how to play or code a game of 'Mystery equation'.]
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 3 students complete number sentences that involve more than one operation by calculating missing numbers?
[MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS6
Stage 3 – NPA3, MuS9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-MT: 2A.4, 2A.5, 2A.6
Stage 3 – IfSR-MT: 3A.8, 3A.9.


[bookmark: _Toc147500534][bookmark: _Toc176893897]Core lesson – fun day planning – 40 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Stage 2 students are learning to:
apply addition and subtraction to familiar contexts, including money and budgeting.
Students working towards Stage 3 outcomes are learning to:
choose and use efficient strategies to solve addition and subtraction problems
determine percentage discounts of 10%, 25% and 50%.
	Stage 2 students can:
reflect on a chosen strategy for solving a problem, considering whether it can be improved.
Students working towards Stage 3 outcomes can:
compare, evaluate and communicate strategies used to solve addition and subtraction problems
use mental strategies to estimate discounts of 10%, 25% and 50%
calculate the sale price of an item after a discount of 10%, 25% and 50%.


Display Resource 17 – fun day budget. Allow students to read the task and provide time for students to ask clarifying questions.
For Stage 2 students, display and read Resource 18 – Games Galore catalogue. Explain that they will use the catalogue prices for each item.
For Stage 3 students, display and read Resource 19 – Action Stations catalogue. Explain that, because the school is a member, they have access to the members-only discount.
Explain that for Resource 19 – Actions Stations catalogue, students will have to calculate the discount, then subtract it from the displayed price. If required, model an example.
Provide pairs with the relevant catalogues and their student workbooks to record their calculations.
After providing time for students to complete the task, regroup and ask all students:
Which items did you decide to purchase and why?
What strategy or strategies did you use when adding the prices of the games together?
Was there a more effective strategy you could have chosen? If yes, why would it have been more effective?
What was the total cost of your planned purchases? Did you have any money left?
What strategy did you use to find the difference between the total cost of all the games and the $1000 budget?
What did you find challenging about completing this task? Explain.
For Stage 3 students ask:
What strategies did you use for calculating the 50%, 25% and 10% discounts? Why?
How can working out 10% help you to work out the 20% discount?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot reflect on a chosen strategy for solving a problem, considering whether it can be improved.
Provide students with concrete materials or calculators to assist with the addition and subtraction.
Allow students to work with a smaller budget and/or reduce the prices to whole dollars only. Support them to choose an efficient strategy to use to complete the task.
Stage 3 students cannot calculate the sale price of an item after a discount of 10%, 25% and 50%.
Guide students how to use halves for 50%, quarters for 25% and tenths for 10%, using a calculator if necessary. Model how to subtract the discount from the original price to calculate the sale price.
	Stage 2 students can reflect on a chosen strategy for solving a problem, considering whether it can be improved.
Students work with a larger budget of $4500 and consider what items they can purchase from Resource 18 – Games Galore catalogue.
Stage 3 students can calculate the sale price of an item after a discount of 10%, 25% and 50%.
Explain that a school membership to Action Stations costs $50. Students investigate the discounted prices in the Action Stations catalogue compared to Games Galore and advise whether the membership is worth it.


[bookmark: _Toc147500535][bookmark: _Toc176893898]Discuss and connect the mathematics – 10 minutes
Regroup as a class and ask:
Why is it important to have different strategies to work addition and subtraction problems?
What challenges does adding and subtracting with money present?
What difference would it make if money was calculated using tenths of a dollar, not hundredths?
Why is it important to use mental strategies to calculate and apply discounts? (Stage 3)
What steps are important for calculating the price of an item with a discount? (Stage 3)
Do you prefer to think about proportions as fractions, decimals or percentages? Why? (Stage 3)
Pose the question to Stage 3 students: ‘Fractions, decimals and percentages are 3 different ways to talk about proportions of quantities. When would it be more likely to use one over the others, for example, more likely to use a percentage than a fraction?’ (Percentages are typically used to compare, for example, 50% cheaper or 50% faster. Fractions are often used in cooking, such as half a cup or a quarter kilo. Decimals are often used when precision is required, for example, 0.5 mm thick, 1.42 m wide or 18.7 km).
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students reflect on a chosen strategy for solving a problem, considering whether it can be improved?
[MAO-WM-01, MA2-AR-01]
Can Stage 3 students compare, evaluate and communicate strategies used to solve addition and subtraction problems? [MAO-WM-01, MA3-AR-01]
Can Stage 3 students use mental strategies to estimate discounts of 10%, 25% and 50%? [MAO-WM-01, MA3-RN-03]
Can Stage 3 students calculate the sale price of an item after a discount of 10%, 25% and 50%? [MAO WM-01, MA3-RN-03]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – n/a
Stage 3 – AdS7, AdS8, InF7, PrT2, UnM8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – n/a
Stage 3 – IfSR-PT: 2A.1.


[bookmark: _Lesson_6_1]

[bookmark: _Lesson_6][bookmark: _Toc147500537][bookmark: _Toc176893899]Lesson 6
Core concept: commutative properties can be used to solve multiplication problems (Stage 2) and estimating helps when multiplying decimals (Stage 3).
[bookmark: _Toc147500538][bookmark: _Toc176893900]Daily number sense – arrays – 10 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts.
Students working towards Stage 3 outcomes are learning to:
represent and solve division problems with whole number remainders.
	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.
Students working towards Stage 3 outcomes can:
model division, including where the answer involves a remainder, using materials or diagrams.


Multi-age: pairs of Stage 2 students will require a copy of Resource 20 – arrays and Resource 21 – products cut into cards. Stage 3 students will require a copy of Resource 20 – arrays and Resource 22 – remainders cut into cards. This can be done prior to the lesson or after students receive the resources.
1. Provide pairs of Stage 2 students with Resource 20 – arrays and Resource 21 – products, scissors, glue and a piece of paper. Provide Stage 3 students with Resource 20 – arrays, Resource 22 – remainders, scissors, glue and a piece of paper.
Stage 2 students match each array with its product and record the multiplication and division number sentences that link to each (see Figure 11).
[bookmark: _Ref176432702]Figure 12 – possible recording by a Stage 2 student
[image: An example of a Stage 2 student response with an array containing 5 rows of 8 and the product of 40.

The fact family number sentences recorded are: 5 × 8 = 40, 8 × 5 = 40, 40 divided by 5 = 8 and 40 divided by 8 = 5.]
Stage 3 students combine an array card with a remainder card and record the matching number sentence (see Figure 12).
Figure 13 – possible recording by a Stage 3 student
[image: An example of a Stage 3 student response with an array containing 5 rows of 4 and a partially filled row of 2. 

The number sentence recorded is: 5 × 4 + 2 = 22.]
After recording an array, its product, and its multiplication and division number sentences, Stage 2 students take turns to describe each of the arrays. For example, 5 rows of 8 is 40, 8 columns of 5 is 40, 40 shared into 5 rows is 8 and 40 shared into 8 columns is 5.
After recording the arrays with remainders and the matching number sentence, Stage 3 students turn and talk to discuss other ways the recorded products could be arranged into different arrays, with partially filled rows as remainders. For example:
5 × 4 + 2 = 22 
22 = 6 × 3 + 4 
22 = 7 × 3 + 1 
22 = 8 × 2 + 6.
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 3 students model division, including where the answer involves a remainder, using materials or diagrams?
[MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS6
Stage 3 – MuS6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-MT: 2A.4, 2A.5, 2A.6
Stage 3 – IfSR-MT: 2A.8.


[bookmark: _Toc147500539][bookmark: _Toc176893901]Core lesson – 40 minutes
[bookmark: _Toc176893902]Stage 2 task – ‘Multiplication toss’
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
operate with multiples of 10.
	Students working towards Stage 2 outcomes can:
use place value to rename groups of 10 to multiply
apply the commutative and associative properties to multiply by multiples of 10.


Tell students that 28 carrots seeds were planted in equal rows.
Students use individual whiteboards to record their thinking. Discuss the various options.
Explain that the carrots were planted in 2 rows of 14 (see Figure 13).
[bookmark: _Ref176433215]Figure 14 – vegetable garden
[image: Vegetable garden with carrots planted in 2 rows of 14.]
Explain that 2 more rows of carrots were planted. Ask:
Can you draw what this looks like now?
How can this be represented as a number sentence? (Do not provide answers for the number sentence at this stage).
What strategies could be used to solve 14 × 4?
Highlight that this is not a simple multiplication fact that can be recalled quickly. Ask:
How can you use what you know about 10 to solve this?
Can you use the diagram you drew?
Can you represent this using an area model?
Can you write a number sentence?
Display Resource 23 – vegetable garden strategies.
Discuss the different strategies that can be used to solve this problem. Explain that the dots are used to help show how the number can be partitioned in different ways.
Review the instructions to play ‘Multiplication toss’:
1. Player 1 rolls the 10-sided dice and uses the numbers rolled to create an array. For example, if a 3 and 5 are rolled, make either 3 fives or 5 threes. The player decides which array they prefer, drawing an outline of the array around the correct number of rows and columns on Resource 24 – ‘Multiplication toss’ gameboard 1 and naming the array in the middle (see Figure 14).
[bookmark: _Ref176434207]Figure 15 – ‘Multiplication toss’ gameplay
[image: A 10 by 10 grid background.

In the top left-hand corner, an array of 3 rows by 5 columns has been outlined in green. The text '3 fives' is written inside the rectangle created.]
Player 2 then rolls the dice and uses the numbers rolled to create an array that will fit without overlapping. For example, a 4 and 7 are rolled and the player chooses 7 fours. Player 2 draws an outline of the array around the correct number of rows and columns and names the array in the middle (see Figure 15).
[bookmark: _Ref176434539]Figure 16 – ‘Multiplication toss’ gameplay
[image: A 10 by 10 grid background.

In the top left-hand corner, an array of 5 columns by 3 rows has been outlined in green. The text '3 fives' is written inside the rectangle created.

Under this, starting in the top-left square, an array of 4 columns by 7 rows is outlined in orange. The text '7 fours' is written inside the rectangle created.]
If a player rolls numbers that cannot make an array without overlapping, they miss a turn.
Players continue to take turns until there is no more room for either player. The player with the most squares covered is the winner.
Note: place Resource 24 – ‘Multiplication toss’ gameboard 1 in a plastic sleeve to play multiple rounds or students can use their grid workbook.
Pairs play ‘Multiplication toss’ using Resource 24 – ‘Multiplication toss’ gameboard 1, a 10-sided dice and writing materials.
Once students have played multiple rounds with the 10-sided dice and 10 × 10 board, introduce the variation using Resource 25 – ‘Multiplication toss’ gameboard 2:
1. For each turn, a player spins Resource 26 – spinner to determine the first number of their multiplication sentence and rolls a 6-sided die to determine the number that they will multiply the first number by.
Players solve the multiplication problem using flexible partitioning and their knowledge of multiples of 10. For example, a student spins 13 and rolls a 6. They have made 13 × 6. They solve this by partitioning the number into 10 × 6 = 60, 3 × 6 = 18. They can then add 60 and 18 to make 78.
Players then plot this onto Resource 25 – ‘Multiplication toss’ gameboard 2. They can do as 13 × 6 or split into 10 × 6 and 3 × 6.
The game continues until the grid is full or after 10 spins, whichever happens first.
The player with the largest area blocked out is the winner.
Pairs use Resource 25 – ‘Multiplication toss’ gameboard 2 and Resource 26 – spinner, a 6-sided die and writing materials to play.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use flexible partitioning within multiplication.
Model the use of concrete materials to create an array to model flexible partitioning.
	Students can use flexible partitioning within multiplication.
Challenge students partition the array into more than 2 parts. Demonstrate the strategy used to solve this problem.


[bookmark: _Toc176893903]Stage 3 task – multiplying decimals
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
multiply and divide decimals by powers of 10.
	Students working towards Stage 3 outcomes can:
use mental strategies to multiply benchmark decimals by single-digit numbers
compare the relative place value of digits to multiply and divide a decimal by powers of 10
estimate the product of a decimal and a whole number to determine the magnitude of a calculator answer.


These activities are an adaptation of ‘Shortcuts when multiplying numbers with decimal parts’ from Challenging Mathematical Tasks by Sullivan and ‘Hit the target: Continuous input’ from Primary and Middle Years Mathematics: Teaching Developmentally by Van de Walle et al.
Note: a ‘problem string’ is a series of related problems purposefully sequenced to help students mentally construct mathematical relationships. An illustration of practice, along with identified ‘teacher moves’ and an annotated transcript, is available on Experience the problem string (14:59) from the Math is Figure-out-able by Harris.
Provide students with individual whiteboards and markers.
Display the statement: 21 × 7 = 147. Use a think aloud or ask students to confirm why it is correct.
Explain that students will use this information to work out the answers to a problem string. Describe a problem string to students as a series of related problems. Each answer should help students approach the next problem.
Display 21 × 0.7. Use a think aloud to model how to use the information from the original statement to solve this. For example, ‘I know that 0.7 is one-tenth of 7, so the answer will be one-tenth of 147, which is 14.7’. Another example might be ‘0.7 is equivalent to 7 ÷ 10, so the answer will be 147 ÷ 10, which is 14.7’.
Select students to share any patterns that they notice. If necessary, model a second example.
Display each of the following statements, one at a time in the order below, for students to record an answer.
21 × 0.07
2.1 × 7
0.7 × 2.1
0.7 of 2.1
22 × 7
2.2 × 7.
Select students to share a response and provide reasoning.
Record student responses for each statement so that new information can be used in the subsequent problems.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	21 × 0.07
	· 0.07 is one hundred times smaller than 7. 1.47 is one hundred times smaller than 147.
0.07 is equivalent to 7 ÷ 100, so the answer would be 147 ÷ 100, which is 1.47.

	2.1 × 7
	· 2.1 is one-tenth of 21, so the answer will be 14.7 because that is one-tenth of 147.
· 2.1 is equivalent to 21 ÷ 10, so the answer would be 147 ÷ 10, which is 14.7.
· A tenth is a benchmark fraction. One-tenth of 7 is 0.7. So, using the distributive property, it would be 14 + 0.7 = 14.7.

	0.7 × 2.1
	· Both numbers are equivalent to the original numbers, each divided by 10. Dividing by 10 and then 10 again makes a number 100 times smaller, which is 1.47

	0.7 of 2.1
	· [bookmark: _Int_8P6RaQkY]‘Of’ means the same as multiplication, so it’s the same as the last answer.

	22 × 7
	· This is one more 7 than 21 × 7, so it is 154.

	2.2 × 7
	· 2.2 is 10 times smaller than 22, so the answer will also be 10 times smaller which is 15.4.


Students turn and talk to discuss another 2 items that could be added to this problem string. Ask:
How are your new problems related to previous items in the problem string?
How can your previous responses help solve these problems?
For a second problem string, remind students of the benchmark decimals 0.25, 0.5 and 0.75. Then choose one of the following:
ask students to write their own problem string based on 25 ÷ 10 = 2.5
guide students through a different sequence using benchmark decimals such as
25 ÷ 10 = 2.5
25 ÷ 100
0.25 × 2
0.25 × 4
2.5 × 4
2.25 × 4
2.25 × 8
2.75 × 8
27.5 × 80.
Note: student estimation of products is essential in building a deeper understanding of multiplying decimals. A key consideration in estimating is using whole numbers to estimate the multiplication of fractions, decimals and percentages. For example, ‘for 5.91 × 6.1, a student might reason: “This is about 6 times 6, so the product will be about 36”’ (Van de Walle et al. 2019:422–423).
Explain that students will play a calculator game that focuses on reasonable estimates when multiplying decimals.
Display and read the instructions and variations on Resource 27 – 'Hit the target'.
Play a whole-class game using an interactive calculator, such as the 4-Function calculator.
Decide on a target number and a starting number. Ask:
What would be an estimate that is much too large?
What would be an estimate that is much too small?
How can you adjust these estimates to make them closer to the target?
Use a think aloud to model rounding, multiplying by powers of 10, estimating using whole numbers and reasoning.
Students Think-Pair-Share their ideas for their own estimates. Ask:
What is your estimate? How did you make that estimate?
Does anyone have a different suggestion? Why?
Record each step of the game. For example:
1. Target number: 178
Starting number: 5.3
Player 1: 5.3 × 30 = 159 (19 away from the target)
Player 2: 5.3 × 35 = 185 (7.5 away from the target)
Player 3: 5.3 × 36 = 190.8 (12.8 away from the target)
Player 2 wins a point and explains their estimating strategy.
Display Resource 27 – 'Hit the target'. Provide groups of students with calculators and writing materials.
Students play ‘Hit the target’, recording the steps for each game that they play.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot multiply and divide decimals by powers of 10.
Provide students with the statement: 21 × 7 = 147. Vary the number string to include multiples of each number, without using decimals. For example, 210 × 7 = 1470 or 210 × 70 = 1470. Then introduce decimal multiplication.
Provide students with a calculator and a copy of Resource 28 – multiplication recording. Guide students to complete the missing parts on the chart and identify any patterns. Use the patterns to estimate the multiplication of other numbers by benchmark decimals.
	Students can multiply and divide decimals by powers of 10.
Students select any 2-digit by 2-digit whole number fact, such as 18 × 15 is 270. Students write their own problem string related to that number fact for other students to work through.
Explain that you are thinking of 2 numbers whose product is 60. At least one of the numbers is a decimal number. What might the numbers be? Students provide at least 5 different responses.


[bookmark: _Toc147500540][bookmark: _Toc176893904]Discuss and connect the mathematics – 10 minutes
Revise and discuss how Stage 2 students solved 16 × 5, highlighting different strategies used.
Summarise lessons by asking Stage 2 students:
Which numbers did you find easier to multiply after they had been partitioned?
Which numbers were challenging to multiply?
How might this strategy help us recall multiplication facts or solve problems?
Revise that the associative property of multiplication allows students to regroup factors and multiply them in an easier way.
After playing ‘Hit the target,’ ask Stage 3 students:
Who had an estimate that was a long way off the target?
What can make it difficult to estimate when multiplying with decimals?
Who had an estimate that was very close to the target?
What strategies did you use to estimate accurately?
How can knowledge of whole number multiplication help make reasonable estimations?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students use place value to rename groups of 10 to multiply? [MAO-WM-01, MA2-MR-01]
Can Stage 2 students apply the commutative and associative properties to multiply by multiples of 10?
[MAO-WM-01, MA2-MR-01]
Can Stage 3 students use mental strategies to multiply benchmark decimals by single-digit numbers? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students compare the relative place value of digits to multiply and divide a decimal by powers of 10? 
[MAO-WM-01, MA3-MR-01]
Can Stage 3 students estimate the product of a decimal and a whole number to determine the magnitude of a calculator answer? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS7
Stage 3 – NPV8, MuS9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-MT: 3A.1, 3A.2
Stage 3 – IfSR-MT: 4A.3, 4A.4, 4A.5, 4A.6, 4A.7
Stage 3 – IfSR-PT: 1A.8.




[bookmark: _Lesson_7][bookmark: _Toc147500542][bookmark: _Toc176893905]Lesson 7
Core concept: number properties can be used to solve multiplication problems (Stage 2) and the order of operations includes grouping symbols (Stage 3).
[bookmark: _Toc147500543][bookmark: _Toc176893906]Daily number sense – closest product – 10 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
operate with multiples of 10.
Students working towards Stage 3 outcomes are learning to:
select and apply strategies to solve problems involving multiplication and division with whole numbers.
	Students working towards Stage 2 outcomes can:
use place value to rename groups of 10 to multiply
apply the commutative and associative properties to multiply by multiples of 10.
Students working towards Stage 3 outcomes can:
select and use efficient strategies to multiply whole numbers of up to 4 digits by one- and 2-digit numbers.


1. Draw 2 boxes multiplied by one box for Stage 2 students and 2 boxes multiplied by 2 boxes for Stage 3 students on the board (see Figure 16).
[bookmark: _Ref176442759]Figure 17 – closest product
[image: The Stage 2 example contains 2 empty boxes to represent a 2-digit number multiplied by one empty box to represent a one-digit number.

The Stage 3 example contains 2 empty boxes to represent a 2-digit number multiplied by two empty boxes to represent another 2-digit number.]
Tell students they will be placing the digits 1–9 in each box to find the closest product to 100 for Stage 2 students and 500 for Stage 3 students. Once a digit has been used, it cannot be used again.
Remind Stage 2 students of the strategies used in Lesson 6.
Provide some thinking time. Students Think-Pair-Share their digits for the boxes and explain their strategy and reasoning.
Multi-age: Stage 3 students draw 4 empty boxes multiplied by 2 empty boxes. Explain that the target product is now 50 000. Students report back on their closest product and discuss their reasoning. If not elicited, draw students’ attention to using powers of 10 to simplify their placement of digits.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students use place value to rename groups of 10 to multiply? [MAO-WM-01, MA2-MR-01]
Can Stage 2 students apply the commutative and associative properties to multiply by multiples of 10?
[MAO-WM-01, MA2-MR-01]
Can Stage 3 students select and use efficient strategies to multiply whole numbers of up to 4 digits by one- and 2-digit numbers? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS7
Stage 3 – MuS7, MuS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 3 – IfSR-MT: 3A.4.


[bookmark: _Toc147500544][bookmark: _Toc176893907]Core lesson – 40 minutes
[bookmark: _Toc176893908]Stage 2 task 1 – factors fun – 20 Minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
represent and solve word problems with number sentences involving multiplication or division.
	Students working towards Stage 2 outcomes can:
complete number sentences involving multiplication and division by calculating missing numbers
represent and solve multiplication and division word problems using number sentences.


Review products and factors:
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.
Write 24 = 4 × _ on the board and ask:
How could you determine the missing number?
What multiplication fact families would help?
What division number sentences could you write for this problem?
Ask students to write different ways of representing these facts as number sentences using multiplication and division. Anticipated responses include:
4 × 6 = 24 and 6 × 4 = 24
24 ÷ 4 = 6 and 24 ÷ 6 = 4.
Explain to students that 24 is the product, while 4 and 6 are the factors.
Model for other fact families, as required.
Provide pairs with Resource 29 – 'Factors fun', a paper clip, counters and writing materials.
Explain how to play the game:
1. Players decide on a factor and fill in the spinner with multiples of that number, for example multiples of 6.
Students take turns to spin the spinner and divide by the chosen factor.
Players work out the solution and explain their thinking to their partner.
The partner records their thinking and, if they agree, the player places one of their counters on the number on the game board, claiming that place.
If the number is taken, students miss a turn.
If there are no new counters that can be added to the game board, players move an existing counter to a new place.
Players win by getting 4 counters in a row.
While students are playing, walk around and observe student reasoning and completed gameboards.
[bookmark: _Toc176893909]Stage 2 task 2 – code breaking – 20 minutes
Provide students with Resource 30 – code breaking.
Students solve the multiplication and division word problems, recording the problem and solution as a number sentence.
Each solution will provide a letter for the code (see Figure 17).
[bookmark: _Ref176445003]Figure 18 – code breaking example
[image: The table displays letters A to Z with associated numeric values below each letter. 

A is 5, B is 30, C is 20, D is 18, E is 6, F is 16, G is 4, H is 7, I is 48, J is 24, K is 56, L is 21, M is 9, N is 50, O is 14, P is 63, Q is 12, R is 35, S is 8, T is 42, U is 15, V is 81, W is 36, X is 28, Y is 2 and Z is 10. 

Under each number there are 12 empty boxes labelled with a question number to record the corresponding letter, which will create a 3-word phrase. For example, the answer to question 1 is the letter A.

At the bottom, there is a word problem which reads: 1. Sam is sharing biscuits between himself and 4 friends. if there are 25 in the pack, how many will they each get?

The solution is written as a number sentence on a line: 25 divided by 5 equals 5.]
Once students have completed the code, regroup as a class and select students to share and explain their solutions.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot complete number sentences involving multiplication and division by calculating missing numbers.
Support students to locate and colour the relevant facts on Resource 31 – multiplication chart.
Focus on multiplication facts for 2, 4, 5, 10. Support students by providing grid paper to draw a rectangle that represents the equation using the area model.
	Students can complete number sentences involving multiplication and division by calculating missing numbers.
Extend to multiples of other numbers. For example, multiples of 12 or 14.
Challenge students to play The Remainders Game from NRICH. Ask students to record their guesses and explain their reasoning process.


[bookmark: _Toc176893910]Stage 3 task 1 – brackets matter – 20 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
explore the use of brackets and the order of operations to write number sentences.
	Students working towards Stage 3 outcomes can:
recognise the need to agree on the order in which to perform operations
investigate the order of operations using real-life contexts
solve problems involving grouping symbols.


Note: the Mathematics K–10 Syllabus Stage 3 Teaching advice for Multiplicative relations B: Order of operations elaborates on the need for the order of operations convention. The advice states: ‘Mnemonics like BOMDAS, BIDMAS or PEMDAS are often misleading as they suggest an absolute order between addition (A) and subtraction (S) or multiplication (M) and division (D).
A further limitation is that the second term in the mnemonic corresponding to powers and roots (Orders, Indices or Exponents) is taught in the Stage 4 curriculum.
Students can be supported in understanding the conventions by constructing anchor charts or using drawings or sentences to assist in recalling the agreed-upon order (NESA 2022b).
Display an incorrect equation using addition, division and brackets such as 4 + 8 ÷ 2 = (4 + 8) ÷ 2.
Ask if the statement is true or false.
Students Think-Pair-Share a response.
Select students to explain their responses.
Remind students of the need for order of operations convention. If needed, co-construct an anchor chart of the order.
Display Resource 32 – delicious discounts.
Ask students to explain whether the character is correct using order of operations to justify their response.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	· What is the discount for buying 10 packets, one at a time?
	· [bookmark: _Int_yMQmhjft]If the price was $5.00 a bag, the discounted price would be $2.50 each. 10 packets would cost $25.

	· What is the discount for buying all 10 packets at once?
	· 10 bags would cost $50. Half price would mean that you pay $25.

	· How can these scenarios be represented using order of operations?
	· 50% is the same as halving. Halving is the same as dividing by 2 or multiplying by 0.5.
· It does not matter what order you do multiplication and division in. You will still get the same answer.
· $5 × 10 ÷ 2 = $5 ÷ 2 × 10.


Display and read Resource 33 – party supplies. Discuss the imprecise meaning of the word ‘most’. Ask:
How many vegetarians might there be?
How can we use brackets to help calculate the number of snacks?
For 11 non-vegetarians, model how to represent the number of snacks with and without brackets.
11 × 4 + 11 × 3 + 9 × 6
11 × (4 + 3) + 9 × 6.
Ask the following questions:
Are brackets needed? Why or why not?
How does the bracket affect the order of operations?
Do the brackets make the calculations easier? Why or why not?
In pairs, students write number sentences for at least 2 of the other snack options.
Students determine the most and the least number of snacks required.
[bookmark: _Stage_3_task][bookmark: _Toc176893911]Stage 3 task 2 – ‘Closest to x’ – 20 minutes
This lesson is an adaptation of ‘Closest to x’ from Unpacking game mechanics: Five types of whole-class mathematical games by Russo and Russo. In this version, students know all 5 numbers prior to calculating, removing the element of chance when placing numbers.
Provide students with an individual whiteboard and markers.
Draw up an empty equation that includes more than one operator, brackets and 5 blank spaces. An example might be: (__ + __) × __ − __ + __ = ?
Students copy the empty equation on their board.
Choose a target number.
Roll a 10-sided dice 5 times, recording each roll on the board.
Students allocate the numbers rolled to calculate a total closest to the target number. Monitor for the correct use of the order of operations.
Share and compare student solutions.
Design a new board and repeat with a new target number.
After the second whole-class game, students make small groups of 4 to construct their own gameboards. Groups select their own target number and play using their own dice.
Variations include:
making the target number the highest number or smallest number possible from the 5 numbers rolled
reducing or increasing the number of blank spaces
changing the number and type of operations included, such as addition and subtraction only.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot solve problems involving grouping symbols.
Guide students to solve an equation that uses multiplication and addition only, such as 3 × 4 + 6 = 18. Use brackets and solve 3 × (4 + 6) = 30. Repeat with a range of similar equations to establish the effect of the brackets.
Vary the rules for ‘Closest to x’ so that students use order of operations without brackets. With a completed gameboard, use a calculator to investigate what effect one set of brackets has on the calculations
	Students can solve problems involving grouping symbols.
For Resource 33 – party supplies, students use a digital device to determine prices for each item. Students use the prices to calculate the minimum and maximum cost of hosting the party.
Vary the rules for ‘Closest to x’ so that students use multidigit numbers or decimal numbers.


[bookmark: _Toc147500545][bookmark: _Toc176893912]Discuss and connect the mathematics – 10 minutes
Regroup and ask Stage 2 students:
How are multiplication and division related?
How can this help us? Why is this useful?
What is a strategy you find useful when solving multiplication and division questions?
Select Stage 3 students from different groups to share a game board from ‘Closest to x’ in Core lesson 2.
Record 2 boards that have brackets for students to see and label the game boards 'A’ and ‘B’. Ask:
In what ways are they similar and different?
What is the order of operations?
What effect do the brackets have on the order of operations?
Write 5 single digit numbers on the board.
Stage 3 Students use Gameboard A to calculate any total. Record all the different totals on the board.
Students use Gameboard B to try to match any of the totals from Gameboard A.
Select students who could find a match (or a close match) to share the calculations.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students complete number sentences involving multiplication and division by calculating missing numbers?
[MAO-WM-01, MA2-MR-01, MA2-MR-02]
Can Stage 2 students represent and solve multiplication and division word problems using number sentences?
[MAO-WM-01, MA2-MR-01, MA2-MR-02]
Can Stage 3 students recognise the need to agree on the order in which to perform operations? 
[MAO-WM-01, MA3-MR-01, MA3-MR-02]
Can Stage 3 students investigate the order of operations using real-life contexts? [MAO-WM-01, MA3-MR-01, MA3-MR-02]
Can Stage 3 students solve problems involving grouping symbols? [MAO-WM-01, MA3-MR-01, MA3-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPA4
Stage 3 – NPA5.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-MT: 2A.4, 2A.5, 2A.6.




[bookmark: _Lesson_8][bookmark: _Toc147500547][bookmark: _Toc176893913]Lesson 8
Core concept: locations can be identified using grid references (Stage 2) and coordinates define the point on a number plane (Stage 3).
[bookmark: _Toc147500548][bookmark: _Toc176893914]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K–6 resources
Universal Resources Hub.
[bookmark: _Toc147500549][bookmark: _Toc176893915]Core lesson – 40 minutes
[bookmark: _Toc176893916]Stage 2 task – ‘Battleship’
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:
locate positions on grid maps
create and interpret grid maps.
	Students working towards Stage 2 outcomes can:
locate positions by coordinating horizontal and vertical references
use the array structure of grid maps to locate position, horizontal before vertical
identify and mark locations on maps and plans, given their grid references.


[bookmark: _Hlk176893413]This activity has been adapted from Battleship from Maths Trains Brains by State of New South Wales (Department of Education).
Revise students’ knowledge of using grid references to describe and locate position on maps and plans. Remind them that the horizontal is read before the vertical, for example, B9.
Display Resource 34 – grid reference map. Ask:
How can you describe the position of the post office?
What is the location of the fire station using a grid reference?
Is a grid reference helpful in describing position? Why or why not?
Why is it important to say the horizontal before the vertical?
Note: repeat asking for locations and giving grid references on Resource 34 – grid reference map until students are confident.
Provide pairs with 4 copies of Resource 35 – ‘Battleship’ gameboards, a book for a barrier, markers and 12 counters each. Review ‘Battleship’ rules:
1. Both players place ships (counters) on one of their gameboards.
Players take turns guessing the location of each of the ships using grid references, for example, F7.
The other player responds with 'Hit’ or 'Miss’.
Players mark the hits and misses on the other gameboard with a circle or cross (see Figure 18).
The first player to ‘hit’ all ships belonging to their opponent, wins!
[bookmark: _Ref176447265]Figure 19 – battleship gameplay
[image: Battleships board game layout showing 2 grids with an open book icon above.

The left grid, labelled 'Player 1', has counters indicating ship positions and the right grid shows 'Player 1' battlefield with X and O markers, indicating hits and misses.]
Note: place Resource 35 – ‘Battleship’ gameboards in a plastic sleeve to enable students to play multiple rounds.
Move around the room during this activity to ensure students are correctly locating positions using the horizontal reference before the vertical reference.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot describe and locate positions using grid references.
Support students by removing the barrier and allowing them to see their opponent’s board. Students need to say the correct grid reference for the ships.
	Stage 2 students can describe and locate positions using grid references.
Challenge students by adding obstacles to gameboard that need to be missed.
Each player has 2 shots each game that can hit 4 squares at a time.


[bookmark: _Toc176893917]Stage 3 task – Cartesian plane
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:
explore the Cartesian coordinate system
use the 4 quadrants of the coordinate plane.
	Students working towards Stage 3 outcomes can:
recognise that the grid-map reference system gives the area of a location and the number plane identifies a specific point
identify and record the coordinates of given points on the number plane in all 4 quadrants.


This lesson builds on concepts covered in Stage 3 Year A Unit 8 and Stage 3 Year B Unit 28. The game ‘Snakes on a Cartesian plane’ is adapted from an activity formerly on the reSolve website by the Australian Academy of Science.
Display the Demonstrate Coordinates interactive tool, showing all 4 quadrants.
Students turn and talk to share what they know about the Cartesian plane. Select students to share their responses.
Students or players use the Demonstrate Coordinates interactive tool to position counters in various places on the plane.
Cover the coordinate pairs using the red sliders to check for student understanding that the:
Cartesian plane is formed by 2 number lines that intersect at right angles at zero
number lines include negative integers
origin is (0, 0)
correct recording of ordered pairs, describes the horizontal position first, followed by the vertical position
ordered pairs represent a point at the intersection of the lines, not an area
brackets are used to group the pairs.
Explain that students will play a game where each player creates a snake on the Cartesian plane. The aim of the game is to capture the other player’s snake by intersecting with the head of their opponent’s snake (see Figure 19).
[bookmark: _Ref176448155]Figure 20 – ‘Snakes on a Cartesian plane’
[image: A Cartesian plane with a blue line and an orange line drawn to represent the snakes of players in the game called ‘Snakes on a plane’.

The blue line starts at −4, 6. It travels through 10 points before intersecting the orange line at 4, −3.

The orange line starts at −4, −6. It travels through 9 points before intersecting with the blue line at 4, −3.]
Each player starts at a chosen position in a different quadrant, drawing a dot and labelling this coordinate.
Student A draws a line from their starting point to a new position within 3 units of the previous coordinate (lengthening the snake in a single direction). They label the coordinate at their new position and Student B checks it.
Student B then has their turn.
Each student takes turns lengthening their snake and labelling the new coordinates.
Provide pairs of students with Resource 36 – Cartesian plane.
Allow time for students to play the game twice.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot identify and record the coordinates of given points on the number plane in all 4 quadrants.
Provide students with a digital device to access the Demonstrate Coordinates interactive tool in one or 2 quadrants. Students to place 2 dots in adjacent positions. Support students to identify patterns in how coordinates change for items in different positions.
Provide students with a digital device to access the activity Show The Coordinate. Students identify and record coordinates in one or 2 quadrants. Support students to identify patterns in how coordinates change for items in different positions.
	Stage 3 students can identify and record the coordinates of given points on the number plane in all 4 quadrants.
Students plot snake locations that involve benchmark decimals, for example, (1.5, 3.25) and justify the accuracy of each location.
Students play ‘Snakes on a Cartesian plane’ in groups of 3 or using set criteria, for example, ‘Your snake must visit all 4 quadrants before catching another player.’


[bookmark: _Toc147500550][bookmark: _Toc176893918]Discuss and connect the mathematics – 10 minutes
Regroup and ask:
Where have you seen the grid reference system used before? (Stage 2)
Does using a grid make it easier to represent or visualise a location? (Stage 2)
Is using a grid system more effective than using only landmarks? (Stage 2)
Are there times when one system would be better than the other? (Stage 2)
What did you consider when labelling the coordinates? (Stage 3)
Did you notice a pattern in how the coordinates changed when moving your snake horizontally compared to vertically? (Stage 3)
What did you notice about the coordinates when you crossed into a new quadrant? (Stage 3)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students locate positions by coordinating horizontal and vertical references? [MAO-WM-01, MA2-GM-01]
Can Stage 2 students use the array structure of grid maps to locate position, horizontal before vertical?
[MAO-WM-01, MA2-GM-01]
Can Stage 2 students identify and mark locations on maps and plans, given their grid references? [MAO-WM-01, MA2-GM-01]
Can Stage 3 students recognise that the grid-map reference system gives the area of a location and the number plane identifies a specific point? [MAO-WM-01, MA3-GM-01]
Can Stage 3 students identify and record the coordinates of given points on the number plane in all 4 quadrants?
[MAO-WM-01, MA3-GM-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – PoL5.




[bookmark: _Resource_1_–][bookmark: _Resource__1][bookmark: _Toc147500552][bookmark: _Toc176893919]Resource 1 – additive strategies
[image: A poster listing 10 types of additive strategies as follows:

1. Compensation – adjusting numbers to make a calculation more efficient. 
2. Commutative property of addition – two numbers can be added in any order and the sum is equivalent. 
3. Constant difference – a common difference between pairs of numbers when completing subtraction. 
4. Inverse operations – addition and subtraction are inverse operations. 
5. Equivalence - different equations can have the same value. 
6. Landmark numbers – ‘friendly numbers’ that are easy to work with fluently, flexibly and efficiently. 
7. Levelling – adjusting to landmark numbers to add efficiently. 
8. Partitioning – splitting numbers into smaller parts to make calculations easier. 
9. Algorithms – a set of written steps to calculate, using partitioning and regrouping.
10. Associative property of addition – more than two numbers can be added in any order to make it more efficient. 
]

[bookmark: _Resource_2_–][bookmark: _Toc147500553][bookmark: _Toc176893920]Resource 2 – ‘Partition bingo’
[image: Twelve bingo calling cards containing a mix of numbers.  ]


[image: Twelve bingo calling cards containing number sentences.]


[image: Two bingo gamecards containing a mix of numbers and number sentences.]


[image: Two bingo gamecards containing a mix of numbers and number sentences.]

[image: Two bingo gamecards containing a mix of numbers and number sentences.]


[bookmark: _Resource_3_–][bookmark: _Toc176893921]Resource 3 – number expander
[image: Five copies of a place value number expander for 5-digit numbers. Five rectangular boxes separated by place value names: ten thousand, thousand, hundred, ten and one.]

[bookmark: _Resource_4_–][bookmark: _Toc147500554][bookmark: _Toc176893922]Resource 4 – elevator challenge cards
[image: Number line, gameboard and cards for the game ‘Elevator challenge’, with a dotted line to the left of the Elevator cards for cutting. The cards align with the same locations and positions on the gameboard.

The floors on the gameboard and elevator cards are as follows: Floor 6: Pool, Floor 5: Spa, Floor 4: Restaurant, Floor 3: Guest rooms, Floor 2: Business centre, Floor 1: Café, Floor 0: Lobby, Floor −1: Gym, Floor −2: Car park, Floor −3: Kitchen, Floor −4: Laundry, Floor −5: Deliveries, Floor −6: Storage.]

[bookmark: _Resource_5_–][bookmark: _Toc176893923]Resource 5 – ‘Decimal flip’ cards
[image: Full-sized cards are arranged in an array of 5 columns and 4 rows.

Nine cards are blue zeros, 9 cards are blue number ones, 2 cards are blue number twos and 4 quarter-width cards have a blue decimal point.]

[image: Full-sized cards arranged in an array of 5 columns and 5 rows.

Two cards of each number from 1 to 9 and 7 cards containing zero are in brown text. 

Five decimal point cards are in brown text and to the left of the numeral cards.]

[bookmark: _Resource_6_–][bookmark: _Toc176893924]Resource 6 – number line
[image: A zero to 2 number line with the number 1 marked at the centre. 

The number line has been scored with hundredths (short lines) and tenths (longer lines), with a medium line representing every fifth hundredth. ]


[bookmark: _Resource_7_–][bookmark: _Toc176893925]Resource 7 – place value mat 1
[image: Place value columns labelled ones in blue text, and tenths and hundredths in brown text. 

At the base of the ones column, there is a blue decimal point close to the line separating the ones and tenths columns.]


[bookmark: _Resource_8_–][bookmark: _Toc176893926]Resource 8 – place value mat 2
[image: Place value columns labelled ones, tenths, hundredths and thousandths in brown text.

At the base of the ones column, there is a brown decimal point close to the line separating the ones and tenths columns.]


[bookmark: _Resource_9_–][bookmark: _Toc176893927]Resource 9 – fruit and vegetables
[image: Six different types of fruit and vegetables with their weights listed underneath them. There are 1.4 kilograms of bananas, one and a half kilos of apples, 1.25 kilograms of oranges, 1.05 kilograms of beans, one kilo and 100 grams of carrots and 0.950 kilograms of cucumbers. 

Underneath the image is a number line from zero to 2, partitioned into tenths and hundredths with a small line representing every fifth hundredth.]

[bookmark: _Resource_10_–][bookmark: _Toc176893928]Resource 10 – prices and discounts
[image: Six different types of fruit and vegetables with their price per kilogram listed underneath them. 

There are bananas for $4.00, apples for $5.99, oranges for $5, beans for $15.99, carrots for $2.40  and cucumbers for $4.99.

There are 5 discount tag underneath displaying: 10%, 25%, 30%, 50% and 75% off.]

[bookmark: _Resource_11_–][bookmark: _Toc176893929]Resource 11 – point scoring
[image: A zero to 2 number line.

Above the number line, is a bar partitioned into 8 equal parts, aligning with 0 and 2 on the number line, so that the end of the fourth equal part is aligned with one.

Each segment represents a quarter or 0.25.

The segments are labelled from left to right: 1 point, 2 points, 3 points, 4 points, 6 points, 8 points, 10 points and 12 points.]


[bookmark: _Resource_12_–][bookmark: _Toc176893930]Resource 12 – pole vault heights
	Athlete
	Year
	Gender
	Country
	Athlete height
	Pole vault world record

	Armand Duplantis
	2024
	Male
	Sweden
	1.81 m
	6.24 m

	Emma George
	1999
	Female
	Australia
	1.72 m
	4.60 m

	Pierre Quinon
	1983
	Male
	France
	1.8 m
	5.82 m

	Renaud Lavillenie
	2014
	Male
	France
	1.77 m
	6.16 m

	Sergey Bubka
	1994
	Male
	Ukraine
	1.83 m
	6.14 m

	Stacy Dragila
	2001
	Female
	United States
	1.72 m
	4.81 m

	Svetlana Feofanova
	2004
	Female
	Russia
	1.6 m
	4.88 m

	Yelena Isinbayeva
	2009
	Female
	Russia
	1.74 m
	5.06 m


Source: Wikipedia contributors (2024a, 2024b)

All students
1. Order the overall top 3 pole vault world record heights from shortest to tallest or longest.
Compare and determine the difference in pole vault world records between:
Emma George and Stacy Dragila
Yelena Isinbayeva and Renaud Lavillenie.
Compare and determine the difference in heights between:
the athletes from France
the tallest and shortest athletes overall.
1. Create a number line, marking the heights for 5 pole vault world records, using athlete initials to label.
Stage 3 students
Emma George invented a new pole style that would improve her performance by 10%. How much higher would her record be?
If she gave that pole to all the other world record holders, who would have the biggest increase in height? How much would that be?


[bookmark: _Resource_13_–][bookmark: _Toc176893931]Resource 13 – ‘Take the plunge!’ 1
[image: A rectangular swimming pool with columns of stacked inflatable pool rings, each with an addition or subtraction number sentence in the centre.
]

[bookmark: _Resource_14_–][bookmark: _Toc176893932]Resource 14 – strategies checklist
[image: Checklist containing 6 additive strategies as follows: Partitioning, Landmark Numbers, Levelling, Inverse Operations, Compensation and Algorithms. 

Below the strategies are 3 columns of 4 rows of blank rectangular text boxes.]

[bookmark: _Resource_15_–][bookmark: _Toc176893933]Resource 15 – ‘Take the plunge!’ 2
 [image: A rectangular swimming pool with columns of stacked inflatable pool rings, each with an addition or subtraction number sentence in the centre.]


[bookmark: _Resource_16_–][bookmark: _Toc176893934]Resource 16 – ‘Take the plunge!’ 2 problems
Players must start and finish on different problems to their opponent.
Problem 1: Cat went into her local supermarket and bought a bag of pretzels from the self-serve scoop and pay counter. It weighed 0.124 kg. She decided to buy a bag of pretzels for her friend Andrew. Together the 2 bags of pretzels weighed 500 g. How much did Andrew’s bag of pretzels weigh?
Problem 2: Nat went into her local supermarket and bought a bag of dried mango slices from the self-serve scoop and pay counter. It weighed 0.234 kg. She bought an additional bag for her friend Jasmin. The second bag weighed twice as much. How much did she have altogether?
Problem 3: Jack stopped by the supermarket to purchase 2 bags of soy crisps. He could only afford to buy 1.25 kg altogether. He filled both bags separately. The first bag weighed 0.521 kg. The second bag weighed 0.862 kg. How much did he need to remove?
Problem 4: Cat went into her local supermarket and bought a bag of pretzels from the self-serve scoop and pay counter. It weighed 0.208 kg. She decided to buy a bag of pretzels for her friend Andrew. Together the 2 bags of pretzels weighed 390 g. How much did Andrew’s bag of pretzels weigh?
Problem 5: Nat went into her local supermarket and bought a bag of dried mango slices from the self-serve scoop and pay counter. It weighed 0.157 kg. She bought an additional bag for her friend Jasmin. The second bag weighed 3 times as much. How much did she have altogether?
Problem 6: Jack stopped by the supermarket to purchase 2 bags of soy crisps. He could only afford to buy 1.200 kg altogether. He filled both bags separately. The first bag weighed 0.509 kg. The second bag weighed 0.899 kg. How much did he need to remove?


[bookmark: _Resource_17_–][bookmark: _Toc176893935]Resource 17 – fun day budget
Challenge: purchase a range of outdoor games for the end of year fun day.
Budget: $1000
Brief:
The games chosen must be suitable for students from Kindergarten to Year 6.
Consider purchasing a range of 2 player and multiplayer games and activities.
You are allowed to purchase one or more of the same games, if you believe they will be a popular choice on the day.
Your purchases must not go over the $1000 budget. Try to get as close as possible to the budget without going over.
You may like to record more than one list of games to compare value for money and then decide on your final choice.
The names of the games and their prices must be recorded. Decide on which strategies you are going to use to add the prices together and find the difference between the total of the games and the $1000 budget.
Catalogues
Stage 2: Games Galore catalogue
Stage 3: Action Stations catalogue

[bookmark: _Resource_18_–][bookmark: _Toc176893936]Resource 18 – Games Galore catalogue
[image: A Games Galore Big Sale catalogue. 

The following items are listed for sale: ten-pin bowling $49.50, jumbo pick-up sticks $50.75, giant chess set $279.00, ring toss $25.25, set of 12 hula hoops $102.00, set of 8 mixed balls $80.25, giant checkers $225.00, roundnet $89.50 and outdoor tic-tac-toe $95.00.]
[image: A Games Galore Big Sale catalogue.

The following items are listed for sale: tug-of-war rope $58.25, parachute $252.50, beanbag target $47.25, giant 4-in-a-row $87.75, cornhole $110.00, bocce $35.00, croquet $75.00, large stacking tower $186.00, jumbo snakes and ladders $119.50.]


[bookmark: _Resource_19_–][bookmark: _Toc176893937]Resource 19 – Action Stations catalogue
[image: An Action Stations catalogue displaying a collection of objects on sale for members only. There are percentage discounts next to each of the item with its original cost.

The following items are 10% off: jumbo pick-up sticks: $55, giant checkers: $250, roundnet: $100.

The following items are 20% off: set of 12 hula hoops: $120.

The following items are 25% off: ten-pin bowling: $80, giant chess set: $360, outdoor tic-tac-toe: $128.

The following items are 50% off: ring toss: $60, set of 8 mixed balls: $158.]
[image: An Action Stations catalogue displaying a collection of objects on sale for members only. There are percentage discounts next to each of the item with its original cost.

The following items are 10% off: tug-of-war rope: $65, giant 4-in-a row game: $97, jumbo snakes and ladders: $130.00.

The following items are 25% off: beanbag target: $60, bocce: $40, croquet: $100, large stacking tower: $236.00.

The following items are 50% off: parachute: $505, cornhole: $210.00.]


[bookmark: _Resource_20_–][bookmark: _Toc176893938]Resource 20 – arrays
[image: A 4 by 3 table containing various array cards to be cut up.]

[bookmark: _Resource_21_–][bookmark: _Toc176893939]Resource 21 – products
[image: A set of cards with the products of the arrays: 40, 20, 90, 16, 50, 20, 45, 100, 32, 40, 16, 10.]

[bookmark: _Resource_22_–][bookmark: _Toc176893940]Resource 22 – remainders
[image: A set of cards with 12 partially filled rows of arrays: 4, 9, 2, 1, 5, 3, 6, 7, 7, 5, 8 and 4.]


[bookmark: _Resource_23_–][bookmark: _Toc176893941]Resource 23 – vegetable garden strategies
[image: Three arrays showing 4 rows of 14 columns. Each column is labelled from 1 to 10, with a red line between column 10 and column 11. 

Each array has been partitioned differently and contains a number sentence to show how the array has been divided, but all result in the answer of 56. ]

[bookmark: _Resource_24_–][bookmark: _Toc176893942]Resource 24 – ‘Multiplication toss’ gameboard 1
[bookmark: _Resource_25_–][image: Two 10 by 10 grids.]


[bookmark: _Resource_25_–_1][bookmark: _Toc176893943]Resource 25 – ‘Multiplication toss’ gameboard 2
[image: A 20 by 20 grid.]

[bookmark: _Resource_26_–][bookmark: _Toc176893944]Resource 26 – spinner
[bookmark: _Resource_27_–][image: Two spinners segmented into 8 equal parts.

The numbers on each spinner read: 12, 16, 13, 15, 19, 11, 17, 14.]


[bookmark: _Resource_27_–_1][bookmark: _Toc176893945]Resource 27 – ‘Hit the target’
1. Players agree on a target number less than 1000, for example, 178.
Players agree on a starting number less than 10 with one decimal place, for example, 5.3.
Players estimate a whole number to multiply the starting number by to hit the target.
Players use a calculator to multiply the starting number by their estimate.
The player who is closest to the target number, wins a point.
The winner explains their estimating strategy to the other players.
Repeat with a new target and starting number.
Variations
Limit the decimals to benchmarks of 0.1, 0.25, 0.5 and 0.75
Widen or narrow the range for the target number
Use a starting number or a target number smaller than one


[bookmark: _Resource_28_–][bookmark: _Toc176893946]Resource 28 – multiplication recording
	[bookmark: _Resource_29_–]Benchmark fraction
	Equivalent decimal
	×
	2
	4
	8
	10
	100
	1000

	One-tenth
	0.1
	×
	
	
	
	
	
	

	One-quarter
	0.25
	×
	
	
	
	
	
	

	One-half
	0.5
	×
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	




[bookmark: _Resource_29_–_1][bookmark: _Toc176893947]Resource 29 – ‘Factors fun’
	Equipment
	Gameboard, paper clip, 6 counters per player and writing materials

	Instructions
	1. Select a series of numbers to focus on, for example, multiples of 9, and fill in the spinner with examples of your chosen multiple.
15. Take turns to spin the spinner and divide the number by the chosen divisor.
16. Players work out the solution and explain their thinking to their partner.
17. The partner records their thinking and if they agree, the player can place one of their counters on the number on the gameboard, claiming that place.
18. If the number is taken, students miss a turn.
19. If there are no new counters that can be added to the gameboard, players must move an existing counter to a new place.
20. Players win by getting 4 counters in a row (in any orientation, including a square).
21. If preferred, students can use 5 or 6 counters, looking for 4 in a row.


[image: A 5 × 5 number grid with numbers from 1 to 10 listed. Each number has been listed more than once.

To the right of the number grid is a blank spinner with 10 spaces.

There are 2 student game cards underneath the number grid and spinner with space to record the spun number, number sentence and covered.]


[bookmark: _Resource_30_–][bookmark: _Toc176893948]Resource 30 – code breaking
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M

	5
	30
	20
	18
	6
	16
	4
	7
	48
	24
	56
	21
	9

	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z

	50
	14
	63
	12
	35
	8
	42
	15
	81
	36
	28
	2
	10



	Q3
	Q1
	Q2
	Q9
	Q8
	
	Q5
	Q8
	
	Q7
	Q6
	Q4
	Q1
	Q2

	
	A
	
	
	
	
	
	
	
	
	
	
	A
	




Word problems
Find the answer to the multiplication and division word problems below.
	1. Sam is sharing biscuits between himself and 4 friends. If there are 25 in the pack, how many will they each get?
	

	23. Lisa shot 5 arrows. Three arrows scores 8 each and 2 arrows score 9 each. What is her total score?
	

	24. Andrew needs 36 cans of lemonade for the party. They are sold in packs of 4. How many packs does he need to buy?
	

	25. Nat downloaded the same number of apps for her phone each week. She downloaded 54 apps over 9 weeks. How many apps did she download each week?
	

	26. Movie tickets are $8 each. If 6 people go to watch a movie, how much will it cost?
	

	27. If 7 taxis arrive at the party at the same time, each carrying 5 passengers, how many guests arrive at once?
	

	28. I bought 6 pens and the total cost was $24. What was the cost of each pen?
	

	29. If 64 books were put on 8 shelves, how many books were on each shelf?
	

	30. There are 17 boys and 14 girls in a class. The children sit at tables of 3. How many tables are needed?
	




[bookmark: _Resource_31_–][bookmark: _Toc176893949]Resource 31 – multiplication chart
[image: A 10 by 10 multiplication chart.]

[bookmark: _Resource_32_–][bookmark: _Toc176893950]Resource 32 – delicious discounts
[image: A packet of chips on sale for 50% off.

A person says: These chips are normally $5 a bag. I need 10 packets for my party. I’ll save more if I buy them one at a time, than if I buy all 10 at once.]


[bookmark: _Resource_33_–][bookmark: _Toc176893951]Resource 33 – party supplies
[image: A person is saying: 20 people are coming to my party. Most of them eat meat but some do not. I need 6 snacks for each vegetarian, and 4 party pies and 3 sausage rolls for the others.]

[bookmark: _Resource_34_–][bookmark: _Toc176893952]Resource 34 – grid reference map
[image: A 6 by 6 grid map of a town. The x-axis is labelled from A to F and the y-axis is labelled 1 to 6. Grey squares indicate a road and are left blank.

Location references are as follows: 

A6: post office
B6: pond
C6: flower shop
D6: car wash
F6: house.
F5: pool.
A4: house
C4: school
D4: police station
F4: small shop.
A3: water slide
F3: garden bench.
A2: house
C2: bank
D2: hospital
F2: toy shop.
A1: store
C1: house
D1: fire station
F1: circus tent.]

[bookmark: _Resource_35_–][bookmark: _Toc176893953]Resource 35 – ‘Battleship’ gameboards
[image: Player 1 ‘Battleship’ gameboard. A 10 by 10 grid with numbers 1 to 10 on the y-axis and letters A to J on the x-axis.]
[image: Player 2 ‘Battleship’ gameboard. A 10 by 10 grid with numbers 1 to 10 on the y-axis and letters A to J on the x-axis.]


[bookmark: _Resource_36_–][bookmark: _Toc176893954]Resource 36 – Cartesian plane
[image: Two Cartesian planes showing all 4 quadrants. Each axis ranges from 0 to 6 and from 0 to minus 6.]


[bookmark: _Toc147500555][bookmark: _Toc176893955]Syllabus outcomes and content
[bookmark: _Toc147500556][bookmark: _Toc176893956]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 B: Whole numbers: Apply place value to partition, regroup and rename numbers up to 6 digits
[MAO-WM-01, MA2-RN-01, MA2-RN-02]
	
	
	
	
	
	
	
	

	Partition numbers of up to 6 digits in non-standard forms
	x
	
	
	
	
	
	
	

	Representing numbers using place value B: Decimals: Extend the application of the place value system from whole numbers to tenths and hundredths
[MAO-WM-01, MA2-RN-01, MA2-RN-02]
	
	
	
	
	
	
	
	

	Locate and order decimals representing tenths and hundredths on a number line, describing their relative size
	
	x
	
	
	
	
	
	

	Interpret zero digits at the end of a decimal
	
	
	x
	
	
	
	
	

	Distinguish between the role of zero in various positions
	
	x
	x
	
	
	
	
	

	Representing numbers using place value B: Decimals: Make connections between fractions and decimal notation
[MAO-WM-01, MA2-RN-01, MA2-RN-02]
	
	
	
	
	
	
	
	

	Compare and order decimals of up to 2 decimal places
	
	
	x
	
	
	
	
	

	Make connections between fractions and decimal notation for key benchmark values (Reasons about relations)
	
	
	x
	
	
	
	
	

	Additive relations A: Use the principle of equality
[MAO-WM-01, MA2-AR-01, MA2-AR-02]
	
	
	
	
	
	
	
	

	Apply the associative property of addition to forming multiples of 10 (Reasons about relations)
	
	
	
	x
	
	
	
	

	Additive relations A: Select strategies flexibly to solve addition and subtraction problems of up to 3 digits
[MAO-WM-01, MA2-AR-01, MA2-AR-02]
	
	
	
	
	
	
	
	

	Compare and evaluate strategies used to solve addition and subtraction problems, reasoning which strategy may be most efficient
	
	
	
	x
	
	
	
	

	Additive relations B: Partition, rearrange and regroup numbers to at least 1000 to solve additive problems
[MAO-WM-01, MA2-AR-01, MA2-AR-02]
	
	
	
	
	
	
	
	

	Model addition with and without regrouping and record the method used
	x
	
	
	
	
	
	
	

	Model subtraction with and without regrouping and record the method used
	x
	
	
	
	
	
	
	

	Use an algorithm with understanding to record addition and subtraction calculations, where efficient, involving 3-digit numbers
	x
	x
	
	
	
	
	
	

	Solve subtraction questions with missing digits given the difference (Reasons about relations)
	
	
	x
	
	
	
	
	

	Additive relations B: Apply addition and subtraction to familiar contexts, including money and budgeting
[MAO-WM-01, MA2-AR-01, MA2-AR-02]
	
	
	
	
	
	
	
	

	Reflect on a chosen strategy for solving a problem, considering whether it can be improved
	
	
	
	
	x
	
	
	

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

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

	Link multiplication and division fact families using arrays
	
	
	
	
	
	x
	
	

	Multiplicative relations B: Operate with multiples of 10
[MAO-WM-01, MA2-MR-01, MA2-MR-02]
	
	
	
	
	
	
	
	

	Use place value to rename groups of 10 to multiply
	
	
	
	
	
	x
	x
	

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

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

	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
	

	Geometric measure A: Position: Locate positions on grid maps
[MAO-WM-01, MA2-GM-01]
	
	
	
	
	
	
	
	

	Locate positions by coordinating horizontal and vertical references
	
	
	
	
	
	
	
	x

	Use the array (row and column) structure of grid maps to locate position, horizontal before vertical
	
	
	
	
	
	
	
	x

	Geometric measure B: Position: Create and interpret grid maps
[MAO-WM-01, MA2-GM-01]
	
	
	
	
	
	
	
	

	Identify and mark locations on maps and plans, given their grid references
	
	
	
	
	
	
	
	x
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[bookmark: _Toc147500557][bookmark: _Toc176893957]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: Decimals and percentages: Compare, order and represent decimals
MAO-WM-01, MA3-RN-01, MA3-RN-02
	
	
	
	
	
	
	
	

	Compare and order decimal numbers of up to 3 decimals
	
	x
	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
	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
	
	
	
	
	
	
	

	Recognise that negative whole numbers can result from subtraction (Reasons about quantity)
	x
	
	
	
	
	
	
	

	Represents number B: Decimals and percentages: Make connections between benchmark fractions, decimals and percentages
MAO-WM-01, MA3-RN-03
	
	
	
	
	
	
	
	

	Represent common percentages of quantities and lengths as fractions and decimals
	
	
	x
	
	
	
	
	

	Recognise that 10% is one-tenth of 100% and use this to find 10% of a quantity (Reasons about relations)
	
	
	x
	
	
	
	
	

	Represents number B: Decimals and percentages: Determine percentage discounts of 10%, 25% and 50%
MAO-WM-01, MA3-RN-03
	
	
	
	
	
	
	
	

	Use mental strategies to estimate discounts of 10%, 25% and 50%
	
	
	
	
	x
	
	
	

	Calculate the sale price of an item after a discount of 10%, 25% and 50%
	
	
	
	
	x
	
	
	

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

	Apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging
	x
	
	x
	
	
	
	
	

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

	Additive relations B: Choose and use efficient strategies to solve addition and subtraction problems
MAO-WM-01, MA3-AR-01
	
	
	
	
	
	
	
	

	Solve multistep word problems, including problems that require more than one operation
	
	
	
	x
	
	
	
	

	Compare, evaluate and communicate strategies used to solve addition and subtraction problems
	
	
	
	
	x
	
	
	

	Additive relations B: Applies known strategies to add and subtract decimals
MAO-WM-01, MA3-AR-01
	
	
	
	
	
	
	
	

	Solve word problems involving the addition and subtraction of decimals up to 3 decimal places
	
	
	
	x
	
	
	
	

	Justify why the strategy used to solve addition and subtraction word problems is appropriate (Reasons about quantity)
	
	
	
	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
	
	

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

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

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

	Estimate the product of a decimal and a whole number to determine the magnitude of a calculator answer
	
	
	
	
	
	x
	
	

	Multiplicative relations B: Select and apply strategies to solve problems involving multiplication and division with whole numbers
	
	
	
	
	
	
	
	

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

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

	Complete number sentences that involve more than one operation by calculating missing numbers
	
	
	
	
	x
	
	
	

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

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

	Investigate the order of operations using real-life contexts
	
	
	
	
	
	
	x
	

	Solve problems involving grouping symbols
	
	
	
	
	
	
	x
	

	Geometric measure A: Position: Explore the Cartesian coordinate system
MAO-WM-01, MA3-GM-01
	
	
	
	
	
	
	
	

	Recognise that the grid-map reference system gives the area of a location and the number plane identifies a specific point
	
	
	
	
	
	
	
	x

	Geometric measure B: Position: Use the 4 quadrants of the coordinate plane
MAO-WM-01, MA3-GM-01
	
	
	
	
	
	
	
	

	Identify and record the coordinates of given points on the number plane in all 4 quadrants
	
	
	
	
	
	
	
	x
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