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[bookmark: _Toc144473127]Unit description and duration
This unit introduces the big idea that addition and subtraction problems can be solved using a variety of strategies.
In this 2-week unit students are provided opportunities to:
apply place value to partition and regroup numbers for addition and subtraction problem solving
recognise and explain the connection between addition and subtraction
select efficient strategies when solving problems.
Additional lessons on this big idea can be found in Unit 15 and Unit 35.
[bookmark: _Toc144473128]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
· MA1-CSQ-01 uses number bonds and the relationship between addition and subtraction to solve problems involving partitioning
· MA2-RN-01 applies an understanding of place value and the role of zero to represent numbers to at least tens of thousands
· MA2-AR-01 selects and uses mental and written strategies for addition and subtraction involving 2- and 3-digit numbers
[bookmark: _Toc144473129]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: _Toc144473130]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
collections of 10
equal means equivalent
changing collections of objects by adding more (combining) or taking away (separating).


In NSW classrooms there is a diverse range of students, including Aboriginal and 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 Advice on curriculum planning for every student for further information.

[bookmark: _Toc144473131]Lesson overview and resources
The table below outlines the sequence and approximate timing of lessons, learning intentions and resources.
	[bookmark: _Hlk139284506]Lesson
	Content
	Duration and resources

	Lesson 1
Daily number sense learning intention:
use addition to form the next multiple of 10
	Lesson core concept: the equal sign identifies a relationship in mathematics.
Core concept learning intention:
use the principle of equality
	Lesson duration: 60 minutes
Resource 1: Calculator
2 large coloured dice
Counters or concrete materials
Digital arm balance
Individual whiteboards
Writing materials

	Lesson 2
Daily number sense learning intention:
use the principle of equality
	Lesson core concept: addition and subtraction are connected.
Core concept learning intention:
connect addition and subtraction number sentences
	Lesson duration: 60 minutes
Resource 2: Number sentence board
· Resource 3: Bar model
Deck of playing cards
Individual whiteboards
Writing materials

	Lesson 3
Daily number sense learning intention:
use the principle of equality
	Lesson core concept: place value understanding helps solve addition and subtraction problems.
Core concept learning intention:
select strategies to solve addition and subtraction problems
	Lesson duration: 60 minutes
Resource 4: True or false?
Resource 5: Chess pieces
Resource 6: Chess chart 1
Resource 7: Chess chart 2
Resource 8: Empty chart
Resource 9: Chess chart 3
Individual whiteboards
Student workbooks
Writing materials

	Lesson 4
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: numbers can be built up or taken apart in a variety of ways to make the numbers easier to work with.
Core concept learning intention:
select strategies to solve addition and subtraction problems
	Lesson duration: 65 minutes
Resource 10: Addition grid
Resource 11: Subtraction grid
9-sided dice
Student workbooks
Writing materials

	Lesson 5
Daily number sense learning intention:
recall number bonds up to 20
	Lesson core concept: flexible methods of addition and subtraction involve decomposing and composing numbers
Core concept learning intention:
select strategies to solve addition and subtraction problems
	Lesson duration: 70 minutes
Resource 12: 119 number chart
Paper
Writing materials
9-sided dice
Counters
Individual whiteboards

	Lesson 6
Daily number sense learning intention:
recall and recognise combinations of 2 numbers that add up or bond to form 10
	Lesson core concept: models help solve addition and subtraction problems.
Core concept learning intention:
select strategies to solve addition and subtraction problems
	Lesson duration: 65 minutes
Resource 13: Tape diagram 1
Resource 14: Tape diagram 2
Resource 15: Mistake
Cards A–10
Individual whiteboards
Student workbooks
Writing materials

	Lesson 7
Daily number sense learning intention:
use flexible addition strategies
	Lesson core concept: mathematicians compare and evaluate strategies used to solve addition and subtraction problems, reasoning which strategy may be most efficient.
Core concept learning intention:
select strategies to solve addition and subtraction problems
	Lesson duration: 65 minutes
Resource 16: Grid
Resource 17: The old couple
Resource 18: Great grandchildren
Resource 19: Maze 100
6-sided dice
Coloured pencils
Student workbooks
Writing materials

	Lesson 8
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: mathematicians select the most efficient strategies when solving problems.
Core concept learning intention:
select efficient strategies when solving problems
	Lesson duration: 65 minutes
Resource 20: Frayer model
Resource 21: Mr Frizzle’s pencils
Resource 22: Problems
Student workbooks
Writing materials




[bookmark: _Lesson_1][bookmark: _Toc144473132]Lesson 1
Core concept: the equal sign identifies a relationship in mathematics.
[bookmark: _Toc144473133]Daily number sense: Decade dash – 10 minutes
Daily number sense activities for Lessons 1 to 3 ‘activate’ prior number knowledge and support students to learn new content in the unit. These activities can also assist teachers to identify the starting points for learning by revealing the extent of students’ existing knowledge.
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
use addition to form the next multiple of 10.
	Students can:
find the sum of numbers to reach the next multiple of 10. 


Provide each student with an individual whiteboard. Working in pairs, students roll 2 different large, coloured dice.
Students use the numbers rolled to form a 2-digit number, for example 26. The aim is to calculate the amount to add to a given number to reach the next multiple of 10.
With their partner, students record the number sentence with the missing element to reach the next multiple of 10. For example, 26 + ? = 30. Students work with their partner to calculate the missing number. Discuss strategies used as a class.
Have students reverse the number, for example 62, and work out how many to add to reach the multiple of 10 (62 + ? = 70).
Roll the dice several times, repeating the above steps.
Note: the activity can be adapted by using 3 dice and creating 3-digit numbers.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students add numbers to find the sum to form the next multiple of 10? [MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7.


[bookmark: _Toc144473134]Core lesson: Equals – 35 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
use the principle of equality.
	Students can:
use the equals sign to mean 'the same as', rather than to perform an operation
identify the equals sign indicates a relationship of equivalence in addition and subtraction
compare and explain strategies used to solve addition and subtraction problems.


Display the equals sign (=) on the board. Ask students what it represents and record the class responses around the display.
The equals sign (=) represents balance and equivalence. It is used to show the relationship between 2 quantities or expressions that have the same value.
Display the following question: 13 = 22 − 9 on the board. Ask students if it is true or false, and to explain how they know.
Students work in small groups to answer the following true or false questions, justifying and explaining their thinking.
13 + 8 = 9 + 12
25 − 6 = 10 + 9
8 + 8 − 4 = 5 + 7
15 = 15
[bookmark: _Hlk139285104]Discuss and record the students’ strategies on the board. Display a digital arm balance and place the equals sign in the middle. Explain that the equals sign indicates that the equal-arm balance is level and both sides have the same value.
Display the following questions on the board and ask students to select 2 of the missing number problems to solve. Provide counters or other concrete materials for students to use to solve the missing number problems. Students record their working out on an individual whiteboard.
9 = 6 + ___
7 + 21 = ___ + 11
17 + 24 = ____ + 21
22 + ____ = 45 + 37
Regroup as a class and ask:
What did you notice?
How can you prove your answer?
Is there another way to find the answer?
Which strategy would be the most helpful to solve the answer?
Record the various strategies used on the board for students to refer to when solving other number problems.
Display Resource 1: Calculator. Tell the students that the answer 19 is on display. Students use the following calculator keys: +, −, = and any of the digit keys to record number sentences that equal 19 in their workbooks.
In pairs provide time for students to share their results and consider the following questions:
What is the same?
What is different?
How many ways can you make 19?
Is there a special example? Why?
Is there an example that doesn’t belong? Why?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot identify the equals sign as a relational symbol of equivalence in addition and subtraction.
Provide concrete materials such as counters and blocks to solve number combinations to 10.
Provide an empty number line to add and subtract from a 2-digit number.
Students can create their own true or false questions.
	Students can identify the equals sign as a relational symbol of equivalence in addition and subtraction.
Use + and − in the same number sentence
Use more than 2 numbers for example, 6 + 10 + 3 = 19 or 25 − 3 − 3 = 19.
Provide number sentences with missing values on both sides of the equals sign, such as __ + 3 = __ + 2. Challenge students to find the missing values to balance the number sentence.


[bookmark: _Toc144473135]Consolidation and meaningful practice – 15 minutes
Explain that some frogs were swimming in a pond and 4 frogs were sitting on lily-pads. Ask how many frogs were swimming if there were 16 frogs total. Provide thinking time then have students record their results on individual whiteboards. Ask:
Which number sentences are possible to use for the unknown missing number?
What strategies did you use to find the answer?
Refer to class notes from the core lesson or add new strategies for solving number problems.
Explain that some frogs were swimming and some frogs were sitting on lily-pads. There were more frogs swimming than sitting. Ask how many frogs were swimming and how many were frogs were sitting, if there were 16 frogs altogether.
Ask students:
What was different about this question?
What are some of the possible solutions? For example, 7 + 9 = 16, 16 = 10 + 6 or 15 + 1 = 9 + 7.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students identify the equals sign as a relational symbol of equivalence in addition and subtraction? [MAO-WM-01, MA2-AR-01]
Can students compare and explain strategies used to solve addition and subtraction problems? [MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
ADS3, ADS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 2A.1.




[bookmark: _Lesson_2][bookmark: _Toc144473136]Lesson 2
Core concept: addition and subtraction are connected.
[bookmark: _Toc144473137]Daily number sense: The same as – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
use the principle of equality.
	Students can:
recognise and record equal number sentences.


This activity is an adaptation of ‘The Same as’ from Let’s Play: Number Sentences by Russo.
1. In pairs, provide students with a deck of cards (Jack = 11, Queen = 12, King = 12 and Joker = 14).
Display Resource 2: Number sentence board and turn over 4 cards face up, as shown in Figure 1.
[bookmark: _Ref137812130][bookmark: _Ref137814714]Figure 1 – Sample 1
[image: Four playing cards, 10 of hearts, 8 of diamonds, Jack of spades, 2 of spades.]
Player 1 picks up a card from the centre pile and decides which of the 4 slots to place the card. For example, Player 1 picks up a 12 and places it in one of the slots and reads out the number sentence stating whether it is true or not. For example, ‘ten plus eight is not the same as twelve plus two’ (see Figure 2).
[bookmark: _Ref137812170][bookmark: _Ref137814731]Figure 2 – Sample 2
[image: Four playing cards, 10 of hearts, 8 of diamonds, Queen of diamonds, 2 of spades]
Player 2 picks up a card and places it in one of the slots. For example, player 2 picks up a 7 and reads out the number sentence stating if it is true or not (see Figure 3).
[bookmark: _Ref137812210][bookmark: _Ref137814742]Figure 3 – Sample 3
[image: Four playing cards, 10 of hearts, 8 of diamonds, Queen of diamonds, 7 of diamonds]
Play continues until a player selects a card that makes a true statement. For example, Player 1 picks up a 9 and places it in a slot and reads ‘ten plus nine is the same as twelve plus seven.’ See Figure 4.
[bookmark: _Ref137812256][bookmark: _Ref137814752]Figure 4 – Sample 4
[image: Four playing cards, 10 of hearts, 9 of hearts, Queen of diamonds, 7 of diamonds]
Player 1 records the number sentences on their whiteboard and that is the end of a round. The cards on the game board are placed at the bottom of the pile, 4 new cards are dealt and play starts again. The game ends once a player has 5 accurate number sentences.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise and record equal number sentences? [MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
ADS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 2A.1.


[bookmark: _Toc144473138]Core lesson: Inverse and complement – 35 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
connect addition and subtraction number sentences.
	Students can:
demonstrate how addition and subtraction are inverse operations
apply the complement principle of addition and subtraction
explain and justify responses by using by using the inverse operation.


Display the symbols for addition (+) and subtraction (−). Brainstorm all the different words that those symbols represent.
Write an addition sum on the board, for example, 27 + 13 = ? Ask students what strategies they could use to solve the number sentence (see Figure 5).
[bookmark: _Ref137812371][bookmark: _Ref137814768]Figure 5 – Bar model
[image: Bar model showing a large rectangle across the top with the number 40; 2 smaller rectangles sit adjacent to each other underneath with the numbers 13 and 27.]
Record student strategies on the board. Have students calculate and discuss the correct answer 27 + 13 = 40.
Write the corresponding number sentence, 40 − 13 = 27. Ask students what they notice and what they wonder, using the prompts below for guidance.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What similarities do you notice between the 2 number sentences?
What connection do you notice between addition and subtraction?
Could you demonstrate the subtraction equation in another way?
What are you wondering?
	All the same numbers are used in the number sentence, just different positions.
The number sentences are equivalent.
Addition and subtraction are opposites. There are 2 parts to making the whole number.
40 − 27 = 13.


Model the complement principle by writing the number sentence 40 − 27 = 13.
The complement principle highlights the inverse relation between addition and subtraction. That is, 3 + 4 = 7 implies 7 − 4 = 3, 7 − 3 = 4 using the complement principle. This use of the complement principle requires recognising that when 2 numbers are added, subtracting either number from the total produces its complement; that is, the number required to make a group complete.
Display Resource 3: Bar model. Model the equation represented using a bar model. Explain to students that a bar model can be used to represent this number sentence. Ask students:
What strategies could you use to find the missing value?
Can you change the number sentence to make it easier to solve?
Note: a bar model is made up of 3 rectangles, representing the part-part-whole relationship between 50, 38 and 12. One on top is labelled 50, and 2 rectangles below are labelled 38 and 12. The rectangles below are collectively the same length as the first rectangle, but in proportion to their value.
Demonstrate how to use the inverse operation, 50 − 38 = ? to solve the equation. Explain that the connection between addition and subtraction means that subtraction can be used to solve the problem. Students record their strategies to solve the missing element on a whiteboard. Solve the equation and record the answer 50 − 38 = 12 on the board. Ask students:
Could you write this subtraction equation in a different way?
How many ways can you write it?
Display the following equations and provide students with an individual whiteboard. In pairs, ask students to select 3 of the equations and create a bar model to represent each equation. Students calculate the missing value in each number sentence and share their solutions.
37 + ? = 57
58 = 70 − ?
72 = ? + 15
94 − ? = 23
44 = ? + 27
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot determine how to apply the inverse operation.
Students solve using single-digit numbers.
Students use concrete materials such as MAB to model the number sentence.
	Students can apply the inverse operation.
Students solve 3-digit number sentences using the bar model.
Challenge students to create their own number sentences with a missing element.


[bookmark: _Toc144473139]Discuss and connect the mathematics – 10 minutes
Display 97 − ? = 35. Students work in pairs to represent number sentences using the bar model. Ask:
What are some of the equations you made?
What operation did you use to find the missing numbers?
How did the inverse operation help you to solve the equation?
Can you think of any real-life examples where inverse operations are used to solve problems? For example, buying or returning items, recipe adjustments, time calculations, financial transactions.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise and explain the connection between addition and subtraction? [MAO-WM-01, MA2-AR-01, MA2-AR-02]
Can students explain and justify their responses by using the inverse operation? [MAO-WM-01, MA2-AR-01, MA2-AR-02]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7.




[bookmark: _Lesson_3][bookmark: _Toc144473140]Lesson 3
Core concept: place value understanding helps solve addition and subtraction problems.
[bookmark: _Toc144473141]Daily number sense: True or False? – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
use the principle of equality.
	Students can:
solve equivalent addition and subtraction number sentences.


This activity is an adaptation of True or False? from NRICH by University of Cambridge (Faculty of Mathematics).
1. Students need to decide whether each of the number sentences in Resource 4: True or false? are true or false. Students turn and talk to share their ideas and record their answers on a white board.
Regroup as a class and ask:
Which are true? Which are false? How do you know?
What strategies did you use to find the answer without doing any calculating?
Note: the activity can be adapted by using 3-digit number sentences.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students solve equivalent addition and subtraction number sentences? [MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 2A.1.


[bookmark: _Toc144473142]Core lesson: Decades as landmarks – 40 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
select strategies to solve addition and subtraction problems.
	Students can:
use partitioning to add and subtract numbers
counting forwards and backwards by 10 on and off the decade


This activity is an adaptation of Addition: Chess – The Rook from reSolve: Maths by Inquiry by Australian Government Department of Education.
Display Resource 5: Chess pieces and introduce the rook in chess. Explain that on a 100 number chart chessboard, when the rook moves along a row, the value of numbers increases or decreases by one and when it moves up and down a column, the value increases or decreases by 10 (see Figure 6).
[bookmark: _Ref137563147][bookmark: _Ref137814856]Figure 6 – The Rook's moves
[image: Black and white chess board. Second row has 8 horizontal dots. Sixth column has 5 vertical dots.]
Display Resource 6: Chess chart 1. Explain that the rook starts at 14 and wants to move 32 places. Ask:
How could you move the rook?
Can you partition the number 32 to help solve this?
How does partitioning this number help the rook move places?
Model how to partition the number 32, separating it into 30 + 2 and how to move places by using the partitioned number. Start at 14 on the chart, add 10 + 10 + 10 by moving down 3 rows and then add 1 + 1 by moving 2 spaces to the right on the chessboard, ending on the number 46. Ask students:
What number sentence could you use to show what we did in the display?
Is there another way to demonstrate this number problem? For example, a blank number line or a bar model.
Display Resource 7: Chess chart 2. Provide students with individual whiteboards and Resource 8: Empty chart. In pairs, students brainstorm responses to the problem: the rook starts at 23 and moves to 78. Ask:
What different ways can the rook get from 23 to 78?
How many ways can you find?
Can it also be represented on a number line? (see Figure 8).
[bookmark: _Ref137563452][bookmark: _Ref137814935]Figure 7 – Sample responses
[image: Black and white chess board with numbers 23 and 78 and a line in an L shape from one number to the other. ]
‘Addition: Chess – The Rook’ by reSolve: Maths by Inquiry is licensed under CC BY-NC-SA 4.0.
[bookmark: _Ref139286615]Figure 8 – Number line
[image: Number line illustrating adding tens then ones starting at 23 and ending at 78.]
Record responses on the board. Model how the number sentence can be represented as 23 + 55 = 78 or 55 + 23 = 78.
Note: this illustrates the commutative property of addition. When 2 numbers are added, their order can be changed without affecting the sum.
Display Resource 9: Chess chart 3. In pairs, students brainstorm responses to the problem: the rook starts at 52 and moves to 18. Ask:
What are the different ways the rook can get from 52 to 18?
How many ways could you find?
Explain there are 2 ways for the rook to move from 52 to 18. For example: Model 52 − 10 − 10 − 10 − 1 − 1 − 1 − 1 = 18 and 52 − 1 − 1 − 1 − 1 − 10 − 10 − 10 = 18. Ask students how these can be represented as a number sentence or on a number line. Record responses on the board (see Figure 9).
[bookmark: _Ref137812764][bookmark: _Ref137814949]Figure 9 – Student sample responses
[image: Three number lines illustrating 52-34=18, 52-30-4=18, 52-30-2-2=18]
Display the following problems on the board and ask students to select 2 of the problems to solve. Provide students with their own copy of Resource 8: Empty chart to help solve the problem. Students record responses in their workbook.
The rook starts at 16 and moves to 28.
The rook starts at 34 and moves to 11.
The rook starts at 56 and moves to 82.
The rook starts at 91 and moves to 57. 
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot partition numbers to solve addition and subtraction problems. 
Provide students with a labelled hundreds chart chess board Resource 8: Empty chart.
Use concrete materials to model addition and subtraction.
	Students can partition numbers to solve addition and subtraction problems.
Ask students to play the game again bridging to the nearest 10 first. Ask students how the bridging to 10 strategy changes the number of moves and if this is an effective strategy. Ask students to explain their thinking.
Students create a path for a partner to follow. Have students explain their moves using the number line.


[bookmark: _Toc144473143]Discuss and connect the mathematics – 10 minutes
Summarise the lesson, drawing out key mathematical ideas about addition and subtraction. Focus the discussion on how moving in +10 and +1 highlights the place-value parts of the numbers and how partitioning by place value assists in adding and subtracting. Ask:
What did you discover?
Can you identify any patterns on the game board?
How does the number line help to solve addition and subtraction problems? When would you use this approach?
Have you thought of another strategy to move the rook forward and back? Explain your strategy.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students partition numbers when adding and subtracting? [MAO-WM-01, MA2-AR-01]
Can students count forwards and backwards on and off the decade? [MAO-WM-01, MA2-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7
CPr6, CPr7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP:  4C.2, 4C.3, 4C.6, 4C.7.




[bookmark: _Lesson_4][bookmark: _Toc144473144]Lesson 4
Core concept: numbers can be built up or taken apart in a variety of ways to make the numbers easier to work with.
[bookmark: _Toc144473145]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: _Toc144473146]Core lesson: Compensation strategy – 40 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
select strategies to solve addition and subtraction problems.
	Students can:
use partitioning of numbers to add and subtract numbers
use the compensation strategy.


This activity is an adaptation of Dicey Addition from NRICH by University of Cambridge (Faculty of Mathematics).
Display Resource 10: Addition grid and provide a 9-sided die. The aim of the activity is to make an addition number sentence with an answer as close to 100 as possible. Roll the die 4 times to make two 2-digit numbers. After each throw of the die, a decision will need to be made about what box the number is placed in. Ask students that if the goal is to get as close to 100 as possible, what they need to think about before putting a number in a box.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	If a 9 is rolled, should it be put in the tens column or ones column?
If a one is rolled, should it put it in the tens column or ones column?
If 5 is rolled, should it be put it in the tens column or the ones column?
	The ones column because if it is put in the tens column it will make the number in the nineties. That is very close to 100. Unless I roll a one on my next turn, it will be quite far over 100.
The ones column because if it is put it in the tens column it will make my number less than 20. That is not close to 100 unless I roll a very large number next time.
The tens column because it makes a number around halfway to 100. There is a good chance of getting close to 100 with whatever number is roll next.


Model and discuss solving the addition number sentence using the compensation strategy. For example, 28 + 35 is the same as 30 + 35 = 65, subtract 2 to obtain 63 (see Figure 10).
[bookmark: _Ref137814181][bookmark: _Ref137636045]Figure 10 – Compensation strategy
[image: Cartoon character saying 'One student says 28 + 35 is the same as 30 + 35 minus 2.']
Display Resource 11: Subtraction grid. Explain that this time the aim of the activity is to make a subtraction number sentence with an answer with the smallest value possible from 100. Roll a 9-sided die to make a 2-digit number. After each throw of the die, students decide about what box the number is placed in. Explain that the goal is to make the smallest number possible. Ask students what they need to think about before putting a number in a box and why.
Model and discuss solving the subtraction number sentence using the compensation strategy. For example, 100 − 78 is the same as 100 − 80 is 20 + 2 makes 22 (see Figure 11).
[bookmark: _Ref137814209][bookmark: _Ref137636202]Figure 11 – Compensation strategy subtraction
[image: Cartoon character saying 'A student says 100 minus 78  is the same as 100 minus 80 is 20 + 2 makes 22.']
In pairs, provide students with a 9-sided die each. Students roll the dice to create their own addition number sentence and record it in their workbook. Students solve the addition number sentence using the compensation strategy. The child with the closest sum to 100 wins a point. Repeat this 3 times with their partner.
In pairs, students roll the dice to create their own subtraction number sentence and record it in their workbook. Students solve the subtraction numbers sentence using the compensation strategy. The student that has the solution with the smallest value wins a point.
Repeat several times and discuss findings.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot apply the compensation strategy to addition and subtraction.
Students add a 2-digit and one-digit number.
Provide students with concrete materials such as MAB to solve the number sentences.
	Students can apply the compensation strategy to addition and subtraction.
For addition students roll 3-digit numbers with the goal to create a number closest to 1000.
For subtraction students roll a 4-digit and 3-digit number with the goal to create the smallest value possible.


[bookmark: _Toc144473147]Discuss and connect the mathematics – 15 minutes
Display the word problem: Liam has a collection of 75 books. He decides to give away 43 of them to his friends. How many books does Liam have left? Explain that students need to solve this problem using the compensation strategy.
Regroup as a class and discuss:
What was the first step you took to solve this problem?
How did you decide which operation to use?
How did adjusting one number make solving the problem easier?
Can you think of a different way to solve this problem?
When is the compensation strategy and efficient strategy to use? Explain your thinking.
Can you give an example of when the compensation strategy isn’t the most efficient?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students solve addition and subtraction problems using the compensation strategy? [MAO-WM-01, MA2-AR-01, MA2-AR-02]
Can students use partitioning to add and subtract numbers? [MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7, AdS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 3A.2.


[bookmark: _Lesson_5]

[bookmark: _Lesson_5_1][bookmark: _Toc144473148]Lesson 5
Core concept: flexible methods of addition and subtraction involve decomposing and composing numbers.
[bookmark: _Toc144473149]Daily number sense: Strike it out – 15 minutes
Daily number sense activities for Lessons 5 to 7 ‘loop’ back to concepts and procedures covered in previous units to assist students to build an increasingly connected network of ideas. These concepts may differ from the core concepts being covered by the unit.
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
recall number bonds up to 20.
	Students can:
identify various strategies to solve addition and subtraction facts to 20.


This activity has been adapted from Strike it out (addition and subtraction to 20) (7:44) from Mathematics K-6 resources by NSW Department of Education.
1. In pairs, provide students with paper and writing materials. Students create a number line from 0–20.
The first player chooses 2 numbers from the number line and crosses them out. The same player then circles the sum or difference of the numbers and records the calculation. For example, 5 + 10 = 15 (see Figure 12).
[bookmark: _Ref137813992][bookmark: _Ref137636297]Figure 12 – Strike it out 1
[image: 0–20 number line showing 5 and 10 crossed out and 15 circled in. 5 + 10 = 15 is recorded below.]
The second player must start their turn by crossing out the number circled by the first player. The second player then crosses out a second number not already used. Player 2 then circles the sum or difference of the numbers and records the calculation. For example, 15 + 4 = 19 (see Figure 13).
[bookmark: _Ref139015727][bookmark: _Ref137636338]Figure 13 – Strike it out 2
[image: 0–20 number line showing Player 1's move of 5 and 10 crossed out and 15 circled. 5 + 10 = 15 is recorded below. Player 2 has crossed out 15 and 4 and circled 19. 15 + 4 = 19 is recorded below.]
Play continues until one player is no longer able to make a valid move (see Figure 14). The player who stops their opponent from being able to take a turn is the winner.
[bookmark: _Ref139015734][bookmark: _Ref137636577]Figure 14 – Strike it out 3
[image: An example game of Strike it out. The following numbers are crossed out by Player 1: 5, 10, 15, 19, 17, 2, 9, 11, 20, 6, 12, 18. The accompanying mathematical equations are recorded: 5 + 10 = 15, 19 - 17 = 2, 9 + 11 = 20, 6 + 12 = 18. The following numbers have been crossed out by Player 2: 15, 4, 2, 7, 9, 20, 14, 6. The accompanying mathematical equations are recorded: 15 + 4 equals 19, 2 + 7 = 9, 20 - 14 = 6.]
Play the game again, with the second player starting first.
As a class, discuss and reflect on the activity by asking questions such as:
How did you know when the game was over?
Share the strategy that you used to try to win the game. Was it successful? Why?
What addition and subtraction strategies did you find useful?
When adding, did it matter which way you added the numbers? Why not? (Commutative property).
Can you think of any ways to make the game easier or harder?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students identify various strategies to solve addition and subtraction facts to 20? [MAO-WM-01, MA1-CSQ-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7.


[bookmark: _Toc144473150]Core lesson: Levelling and constant difference – 45 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
select strategies to solve addition and subtraction problems.
	Students can:
apply the levelling strategy to addition problems.
apply the constant difference strategy to subtraction problems.


This activity is an adaptation of Race to zero (subtracting tens and ones) from Mathematics K-6 resources by NSW Department of Education.
Display the number sentence 28 + 35. Ask students to identify some strategies they could use to solve this problem. Record responses on the board, highlighting previously discussed strategies.
Introduce the levelling strategy for addition. Demonstrate that 28 + 35 is the same as 30 + 33, where 2 has been taken from 35 and added to 28 to make 30. Ask students how this helps to solve the number sentence.
Note: discuss the concept of partitioning or regrouping numbers. Start with 28 + 35 and partition 35 into 2 parts, 2 and 33. Add the partitioned parts to 28, 28 + 2 = 30, and 33 remains the same. Explain that you now have 30 + 33, which is the same as 28 + 35. By partitioning 35 into 2 and 33 and adding those parts to 28, students can see that 28 + 35 is equal to 30 + 33 (see Figure 15).
[bookmark: _Ref139015746][bookmark: _Ref137637933]Figure 15 – Levelling
[image: Cartoon character saying '28+35 is the same as 30+33 (2 up, 2 down) with this information represented on a number line on the right.]
© NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
Model solving the number sentence 30 + 33.
Note: explain that having a number on the decade makes the number sentence easier to solve because you can use your knowledge of place value.
In pairs, provide students Resource 12: 119 number chart, a 9-sided die, counters and an individual whiteboard. Students start at zero, placing their counter to show their position. Roll the die twice to create a 2-digit number. Students repeat this to create a second 2-digit number. Students record the addition number sentence on whiteboards.
Before the students start, model solving the addition number sentence using levelling and record thinking on the board. For example, 23 + 45 is the same as 20 + 48. Students need to explain their thinking and if their partner agrees, they move their counter to that value on Resource 12: 119 number chart.
Explain that students need to think about creating numbers that when added, will get them as close to 119 as possible. If a student’s roll means they would move beyond 119, they need to go back to 90 for their next turn. Ask students what they need to think about when forming numbers.
Note: highlight the connection to place value. For example, if a one and 7 are rolled, creating 17 would be better than creating 71.
Regroup as a class and introduce the constant difference for subtraction strategy. Demonstrate that 85 − 58 is the same as 87 − 60, where 2 has been added to both numbers thus keeping a constant difference between them. Discuss how this helps to solve the number sentence.
The strategy of constant difference for subtraction involves manipulating the numbers in a subtraction problem by adding or subtracting the same value to both numbers to ensure one number is on the decade. The key idea behind this strategy is that even though 2 is added to both numbers, the difference between them remains the same (see Figure 16).
[bookmark: _Ref139015758][bookmark: _Ref137638219]Figure 16 – Constant difference
[image: Cartoon character sating '125 - 78 is the same as 127 - 80 (constant difference)'. There is also a number line illustrating the subtractions on the right.]
© NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
Model solving the number sentence 87 − 60. Explain that having a number on the decade makes the number sentence easier to solve.
Introduce the activity ‘Race to Zero’. Students start at 119, placing their counter to show their position. Students roll the die twice and use the 2 numbers to create a 2-digit number. Students record the subtraction number sentence on whiteboards.
Note: discuss connection to place value. For example, if a 5 and a 2 are rolled, would it be better to make 25 or 52?
Model solving the subtraction number sentence using constant difference. For example, 119 − 23 is the same as 120 − 24. Students need to explain their thinking and if their partner agrees they move their counter to the that value on Resource 12: 119 grid.
Explain that students need to think about creating numbers that will help get as close to zero as possible. If a student roll means they would move below zero into negative numbers, they must move their counter back to 25 for their next turn. Students take turns until someone has been able to land exactly on zero.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use the levelling or constant difference strategy.
Provide students with MAB materials to represent the number sentence.
Students use Resource 12: 119 grid to assist with adding and subtracting.
	Students can use levelling and constant difference strategy.
Students play ‘Race to 1000’ using 3-digit numbers.
Students play ‘Race to zero from 1000’ using 3-digit numbers.


[bookmark: _Toc144473151]Discuss and connect the mathematics – 10 minutes
Display the problem 133 + 41 = ? and ask:
How does an understanding of the levelling strategy help solve this number sentence?
How would you explain levelling to someone else?
Is there more than one way you can level this problem? Explain your thinking.
When is this an efficient strategy to use? When is this not an efficient strategy to use?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students apply the levelling strategy to addition problems? [MAO-WM-01, MA2-AR-01, MA2-AR-02]
Can students apply the constant difference strategy to subtraction problems? [MAO-WM-01, MA2-AR-01, MA2-AR-02]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7.




[bookmark: _Lesson_6][bookmark: _Toc144473152]Lesson 6
Core concept: models help us solve addition and subtraction problems.
[bookmark: _Toc144473153]Daily number sense: Closest to 100 – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
recall and recognise combinations of 2 numbers that add up or bond to form 10.
	Students can:
select and apply strategies using number bonds to solve addition and subtraction problems.


This activity is an adaptation of Additive strategies: Closest to 100 (Task 5) from Stage 3 numbers and algebra by State of New South Wales (Department of Education).
1. In pairs, provide students with a whiteboard and a pack of cards from A–10. Player 1 shuffles the cards and puts them in a central pile. Player 2 takes 6 cards and places them face up for everyone to see.
The aim of the game is to use addition or subtraction to get close to a total of 100. Each card can only be used once and can be used to form a one- or 2-digit number. Not all cards need to be used.
Players score zero points if they are able to make a total of exactly 100. Points are allocated based on the difference between the total and 100. For example, if a team created a total of 94, they would score 6 points.
Students record their number sentence and score on their whiteboard. The pair with the lowest score at the end wins.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students select and apply strategies using number bonds to solve addition and subtraction problems? [MAO-WM-01, MA1-CSQ-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS6, AdS7.


[bookmark: _Toc144473154]Core lesson: Tape and bar – 40 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
select strategies to solve addition and subtraction problems.
	Students can:
represent word problems in a tape diagram
solve word problems using addition and subtraction strategies.


Display the word problem: A farmer had 17 cows in one field and 53 cows in another field. How many cows does the farmer have in total? Share and discuss the following:
What do you notice?
What is this question asking you to find?
Do you need to use addition or subtraction to find the answer? How do you know?
Introduce the tape diagram to students as a way of representing word problems. Display Resource 13: Tape diagram 1. Explain that a tape diagram helps show the part-part-whole relationship when students add numbers together.
Demonstrate that you divide the tape into 2 sections to show each of the parts that you are adding together. The line at the top shows what the whole value of the numbers added together equals. Show students that, when creating a tape diagram, students need to think about the size of the numbers they are representing. For example, 53 is much larger than 17 so it is shown by a larger section of the diagram. Ask students how can write the problem as a number sentence. For example, 17 + 53.
Model writing the number sentence 17 + 53 =? for students, demonstrating that the 2 parts of the tape diagram are added together to make the whole which is represented by the line at the top. Ask students what strategy they could use to find the answer or whole. For example, compensation, bridging the decade, levelling.
Record responses on the board. Model using the different strategies to find the solution. Display the solution 17 + 53 = 70 on Resource 13: Tape diagram 1.
Display the word problem: Hannah had 62 stickers, but she uses 27 stickers to decorate her notebook. How many stickers does she have left? Ask:
What do you notice? (How many stickers she has, you need to use subtraction)
What is this question asking you to find? (How many stickers she has left after using some of them)
Do you need to use addition or subtraction to find the answer? (Subtraction)
Record responses on the board. Remind students that a tape diagram can be used to represent word problems. Display Resource 14: Tape diagram 2. Explain again that a tape diagram helps show the part-part-whole relationship when subtracting numbers.
Demonstrate that the line at the top shows the whole that is being subtracting from. The tape shows the parts that make up the whole. The first part of the tape diagram is what is subtracted from the whole. The second part is the answer.
Note: show students that when creating a tape diagram, students need to think about the size of the numbers they are representing.
Ask students how they can write the problem as a number sentence (62 − 27).
Model writing the number sentence 62 − 27 = ?, demonstrating that 62 is the total number of stickers so this should be shown at the top as a whole. For example, Hannah used 27 stickers, so this is one of the parts and students need to work out how many stickers are left, which is what makes up the other part.
Ask students what strategy they can use to find the answer, for example, compensation, bridging the decade, constant difference. Record responses and model using different strategies to find the solutions.
Display the 4 word problems below and discuss possible strategies students could use, such as bridging the decade, compensation, levelling and constant difference:
Lisa had 72 lollies, but she gave 33 lollies to her brother. She believes she has 39 lollies left. Is she correct?
Sarah had 87 marbles, but she accidentally threw 63 in the bin. When she looks at the ones she has left, she thinks she has 24. Is she correct?
There are 23 children playing in the park. Another 44 come to join. There are now 67 children in the park. Is this correct?
A bakery sold 53 cupcakes in the morning and 37 cupcakes in the afternoon. The bakers think they sold 80 cupcakes altogether. Are they correct? 
Tell students that 3 of the problems are true and correct. One of the word problems is incorrect and is a lie. The aim is to identify which are true and which is the lie.
In pairs, students represent the information in each word problem as a tape diagram in their workbook. Explain that they need to discuss and select an appropriate strategy to solve the word problems. Students then record which are true and which is a lie.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use the tape or bar model independently.
Provide students with concrete materials, such as interlocking cubes, to support solving the problem.
Students answer problems involving single digits.
	Students can solve questions without using a tape diagram.
Provide students with addition and subtraction problems involving more than one step.
Provide students word problems involving 3-digit numbers.


[bookmark: _Toc144473155]Discuss and connect the mathematics – 10 minutes
Display Resource 15: Mistake and ask students what they can see on this tape model. Lead students towards identifying the inaccuracy of the tape model 52 + 34 = 86 not 96. Elements potentially identified, part-part-whole relationship, visual representation of quantities, connection between addition and subtraction. Ask students what word problem this tape diagram could represent.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students represent word problems in a tape diagram? [MAO-WM-01, MA2-AR-01, MA2-AR-02]
Can students select appropriate strategies to solve addition and subtraction questions? [MAO-WM-01, MA2-AR-01, MA2-AR-02]
	Links to National Numeracy Learning Progressions (NNLP):
AdS6, AdS7.


[bookmark: _Lesson_7][bookmark: _Toc144473156]Lesson 7
Core concept: mathematicians compare and evaluate strategies used to solve addition and subtraction problems, reasoning which strategy may be most efficient.
[bookmark: _Toc144473157]Daily number sense: Double or halve – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
use flexible addition strategies.
	Students can:
use the doubling and halving strategy to solve number problems.


This lesson has been adapted from Double or Halve from Mathematics K-6 resources by NSW Department of Education.
1. Provide pairs with Resource 16: Grid, 2 different coloured pencils and a 6-sided die.
1. Students choose a target number between 10 and 30, write it on the side of their grid and on the correct grid square.
1. The first player rolls the die and chooses to either double or halve the number. The player records their choice on the grid by shading the correct number of squares. Players record a running total on the side of their grid.
1. Players take turns to roll the die and record their chosen number. If a player cannot go, they miss a turn. The winner is the player who reaches the target number exactly (see Figure 17).
[bookmark: _Ref139015765][bookmark: _Ref137716938]Figure 17 – Double or halve gameplay
[image: Double or halve gameboard example. Grid paper with squares coloured in 2 different colours. Numbers on the side with 27 highlighted.]
While students are playing, ask:
If you play the game again are there any moves you would change?
Is there a number you should have halved instead of doubled? Why?
If you play the game again and the rules changed so you can double, halve or keep your roll, do you think this might make it easier to reach the target number?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use the doubling and halving strategy to solve number problems? [MAO-WM-01, MA1-CSQ-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS6.


[bookmark: _Toc144473158]Core lesson: Solving problems – 35 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
select strategies to solve addition and subtraction problems.
	Students can:
solve problems using addition and subtraction strategies
explain which strategy is more efficient.


This activity is an adaptation of ‘The Old Couple’ from Approaches to a challenging task involving subtraction by Russo.
Display Resource 17: The old couple. Explain that there is a very old lady who lives on a hill. She is 94 years old. She is married to a very old man, who is 78 years old. How many years older is the lady than her husband?
In pairs, students solve the problem using at least 3 different strategies. Students record working out and answers in their workbook.
Regroup and ask:
What is the number sentence that represents this problem?
What strategies did you use?
Record student responses on the board. Model each strategy on the board highlighting the steps to achieve the correct solution. Ask:
Did you get the same answer using a different strategy?
If not, why?
Note: if students did not find the correct solution using one of the strategies, guide them to find the mistake in their work and identify how they could find the correct solution.
Ask pairs of students to discuss which strategy they think is the most efficient and why.
Students justify and explain why they think one strategy is more efficient than another.
Display the following word problem Resource 18: Great grandchildren: The old couple have 2 great-grandchildren, Josh and Jill. Josh is 34 years old and Jill is 18 years old. How much older Josh is than Jill? Ask students to use 2 different strategies to solve the problem and record their working in their workbooks.
Regroup as a class, share and discuss the following questions:
Did you get the same answer?
Which strategy do you think is most efficient?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot select an appropriate strategy to solve addition and subtraction.
Provide students with an alternate problem using numbers 0–50.
Provide students with concrete materials such as MAB blocks.
	Students can select and apply appropriate strategies for addition and subtraction.
Provide students with alternate problem: The Prime Minister gives a basket of fruit to every old couple that lives to be 250 years old in total. How much less than 250 years old is the combined age of the old lady and man? How much longer would they have to live in order to get their basket of fruit?
In pairs, challenge students to create their own problems.


[bookmark: _Toc144473159]Consolidation and meaningful practice – 15 minutes
This activity is an adaptation of Maze 100 from NRICH by University of Cambridge (Faculty of Mathematics).
Display Resource 19: Maze 100. Explain that there are numbers in each of the cells that make up the maze. Students go through adding all the numbers they pass. They may not go through any cell more than once. Provide pairs of students with a copy of Resource 19: Maze 100 and ask them to find a path through the maze. Ask:
Can you find a way through in which the numbers add to exactly 100?
What is the lowest number you can make going through the maze?
What is the highest number you can make going through the maze?
Regroup and have students share their reasoning and justification for why their path is correct. Ask:
What did you notice?
What was the correct path?
Can you be sure you found the path with the lowest number?
Can you be sure you found the path with the highest number?
Are there any other possibilities? How do you know?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use strategies to solve addition and subtraction problems? [MAO-WM-01, MA2-AR-01, MA2-AR-02]
Can students' reason which strategy may be most efficient to solve a problem? [MAO-WM-01, MA2-AR-01, MA2-AR-02]
	Links to National Numeracy Learning Progressions (NNLP):
AdS6, AdS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 2A.2.




[bookmark: _Lesson_8][bookmark: _Toc144473160]Lesson 8
Core concept: mathematicians select the most efficient strategies when solving problems.
[bookmark: _Toc144473161]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: _Toc144473162]Core lesson: More problems – 35 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
select efficient strategies when solving problems.
	Students can:
solve problems using addition and subtraction strategies
reason which strategy is more efficient.


Display Resource 20: Frayer Model. Tell students they will be using this model to show their thinking when solving problems.
Explain that the problem being solved goes in the centre box. In the strategy boxes, students use 3 different strategies to solve the problem, then circle the strategy that was most efficient. In the final box, students explain their reasoning to support why the circled strategy was the most efficient.
Provide each student Resource 20: Frayer Model and display Resource 21: Mr Frizzle’s pencils. In pairs, students work to solve the problem, recording their strategies and thinking on the Frayer Model.
Regroup students. Ask:
What solution did you find?
What strategy did you find most efficient? Why?
What strategy did you find least efficient? Why?
Note: encourage students to share reasoning for their ideas. Highlight different ideas that promote the understanding that different strategies can be more effective for different problems.
Display Resource 22: Problems. Provide each student with 2 printed copies of Resource 20: Frayer Model. Students work independently to solve the 2 problems and demonstrate their understanding in the Frayer Model.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot apply a strategy to solve addition and subtraction problems.
Provide students with MAB materials or counters.
Provide students with problems involving single digit numbers.
Students model 2 strategies.
	Students can apply many strategies to solve addition and subtraction problems.
Provide students with problems involving 3-digit numbers.
Students model more than 3 strategies.


[bookmark: _Toc144473163]Consolidation and meaningful practice – 20 minutes
Regroup and explain that students will create an addition or subtraction word problem for their peer to solve. Ask:
What should we include when writing a word problem?
Record student responses and explain their problem must be written in clear sentences use numbers of an appropriate size.
In pairs, students write a word problem to solve.
Students switch word problems with another pair. Solve the word problem with their partner in their workbook. Tell students to solve the problem using more than one strategy.
Regroup students. Ask:
What did you find challenging about creating a word problem?
What would you do differently next time?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students solve problems using addition and subtraction strategies? [MAO-WM-01, MA2-AR-01, MA2-AR-02]
Can students' reason which strategy is most efficient? [MAO-WM-01, MA2-AR-01, MA2-AR-02]
	Links to National Numeracy Learning Progressions (NNLP):
AdS6, AdS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 2A.2.




[bookmark: _Resource_1:_Calculator][bookmark: _Toc144473164]Resource 1: Calculator
[image: Calculator with 0–9, plus, minus, multiplication, division and equals sign. Number 19 is displayed.]

[bookmark: _Resource_2:_Bar][bookmark: _Resource_3:_Number][bookmark: _Resource_2:_Number][bookmark: _Toc144473165]Resource 2: Number sentence board
 [image: ]

[bookmark: _Resource_3:_True][bookmark: _Resource_3:_Bar][bookmark: _Hlk137811211][bookmark: _Toc144473166]Resource 3: Bar model
[image: A bar model with a large rectangle across the top with the number 50. Two smaller rectangles are displayed underneath with the number 38 in one and a question mark in the other.
]

[bookmark: _Resource_4:_True][bookmark: _Toc144473167]Resource 4: True or False?
[image: ]

[bookmark: _Resource_4:_Chess][bookmark: _Toc144473168]Resource 5: Chess pieces
 [image: Chess pieces showing a king, queen, bishop, horse, rook and pawn.]

[bookmark: _Resource_5:_Chess][bookmark: _Toc144473169]Resource 6: Chess chart 1
[image: Chess board with alternating black and white squares filled with the numbers 1–100. The number 14 is circled.]

[bookmark: _Resource_6:_Chess][bookmark: _Resource_7:_Chess][bookmark: _Toc144473170]Resource 7: Chess chart 2
[image: Chess board with alternating black and white squares filled with the numbers 1–100. The numbers 23 and 78 are circled.]

[bookmark: _Resource_7:_Empty][bookmark: _Resource_8:_Empty][bookmark: _Toc144473171]Resource 8: Empty chart
[image: Chess board with alternating black and white squares filled with the numbers 1–100.]

[bookmark: _Resource_8:_Chess][bookmark: _Resource_9:_Chess][bookmark: _Toc144473172]Resource 9: Chess chart 3
[image: Chess board with alternating black and white squares filled with the numbers 1–100. The numbers 18 and 52 are circled.]

[bookmark: _Resource_9:_Addition][bookmark: _Resource_10:_Addition][bookmark: _Toc144473173]Resource 10: Addition grid
[bookmark: _Resource_10:_Subtraction][bookmark: _Resource_11:_Subtraction][image: Addition grid with 2 boxes, a plus symbol, another 2 boxes, an equals symbol then another box.]

[bookmark: _Resource_11:_Subtraction_1][bookmark: _Toc144473174]Resource 11: Subtraction grid
[image: Subtraction grid with 100 in the first 3 boxes, a subtraction symbol, another 2 boxes, an equals symbol then another box.]

[bookmark: _Resource_11:_119][bookmark: _Resource_12:_119][bookmark: _Toc144473175]Resource 12: 119 number chart
Access a high resolution copy of Resource 12 from 0-119 hundreds chart [PDF 128 KB].
[image: 0–119 grid chart with words and numbers.]

[bookmark: _Resource_12:_Tape][bookmark: _Toc144473176]Resource 13: Tape diagram 1
[image: Tape diagram with 2 adjoining boxes with 17 in the first box and 53 in the second box. A line above the boxes has a question mark in the middle.]

[bookmark: _Resource_13:_Tape][bookmark: _Resource_14:_Tape][bookmark: _Toc144473177]Resource 14: Tape diagram 2
[image: Tape diagram with 2 adjoining boxes with 27 in the first box and a question mark in the second box. A line above the boxes has 62 in the middle.]

[bookmark: _Resource_14:_Mistake][bookmark: _Resource_15:_Mistake][bookmark: _Toc144473178]Resource 15: Mistake
[image: Tape diagram with 2 adjoining boxes with 34 in the first box and 52 in the second box. A line underneath the boxes has 96 in the middle.]

[bookmark: _Resource_15:_Grid][bookmark: _Resource_16:_Grid][bookmark: _Toc144473179]Resource 16: Grid
[image: An 8 by 8 grid of squares.]

[bookmark: _Resource_16:_The][bookmark: _Resource_17:_The][bookmark: _Toc144473180]Resource 17: The old couple
[bookmark: _Resource_17:_Great][bookmark: _Resource_18:_Great][image: Old woman and man standing on a hill. Text says 'There was a very old lady who lived on a hill. She was 94 years old. She was married to a very old man. He was 78 years old. How much older is the lady than the man?']

[bookmark: _Resource_18:_Great_1][bookmark: _Toc144473181]Resource 18: Great grandchildren
[bookmark: _Resource_18:_][bookmark: _Resource_19:_Maze][image: A cartoon of 2 older people talking on a hill. The text above them says 'The old lady and man have two great-grandchildren. Josh and Jill. Josh is 34 years old, and Jill is 18 years old. How much older is Josh than Jill?']

[bookmark: _Resource_19:_Maze_1][bookmark: _Toc144473182]Resource 19: Maze 100
[image: A 4 by 4 grid with random 1- and 2-digit numbers. Start point is the top left of the grid and finish is bottom right of the grid.]

[bookmark: _Resource_19:_][bookmark: _Resource_20:_Frayer][bookmark: _Toc144473183]Resource 20: Frayer model
[image: Frayer model divided into quarters, with the headings Strategy 1, Strategy 2, Strategy 3 then a final box with the words: Circle the strategy that was the most efficient. Explain why you chose that one.]

[bookmark: _Resource_20:_][bookmark: _Resource_21:_Mr][bookmark: _Toc144473184]Resource 21: Mr Frizzle’s pencils
[bookmark: _Resource_21:_][bookmark: _Resource_22:_Problems][image: Coloured pencils with the text: Mr Frizzle had some pencils in his classroom. Mrs Jones asked to borrow some. He kept 27 pencils for his class. How many did Mrs Jones borrow?]

[bookmark: _Resource_22:_Problems_1][bookmark: _Toc144473185]Resource 22: Problems
[image: Two children with a stack of books next to each child. Text reads: Katie read 44 books this year. Her brother Blake read 68. How many books did Katie and Blake read in total?
Below there is an image of a  farmer, cow and chicken. Text reads: Farmer Ben had 91 animals on his farm. 37 of the animals were chickens. The rest were cows. How many cows did Farmer Ben have?]

[bookmark: _Toc144473186]Syllabus outcomes and content
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression version (3).
	[bookmark: _Hlk135749027]Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

	Combining and separating quantities B: Use knowledge of equality to solve related problems
MA1-CSQ-01
	
	
	
	
	
	
	
	

	Use number bonds to determine a missing number
	
	
	
	
	
	x
	x
	

	Use number knowledge to solve related problems (Reasons about relations)
	
	
	
	
	x
	x
	
	

	Use a variety of ways of writing number sentences
	
	
	
	
	x
	
	
	

	Use number bonds to solve equality problems
	
	
	
	
	x
	
	x
	

	Representing numbers using place value A: Whole numbers: Read, represent and order numbers to thousands
MA2-RN-01
	
	
	
	
	
	
	
	

	[bookmark: _Hlk138058391]Group physical or virtual objects to show the structure of tens, hundreds and a thousand
	x
	
	
	x
	
	
	
	

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

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

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

	Record numbers using standard place value form
	x
	x
	x
	
	
	
	
	

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

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

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

	Use place value to expand the number notation
	
	
	
	
	
	
	x
	x

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

	Additive relations A: Use the principle of equality
MA2-AR-01
	
	
	
	
	
	
	
	

	Use the equals sign to mean ‘the same as’, rather than to perform an operation
	
	x
	x
	
	
	
	
	

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

	Additive relations A: Recognise and explain the connection between addition and subtraction
MA2-AR-01
	
	
	
	
	
	
	
	

	Use number relation principles to solve related problems (Reasons about relations)
	
	x
	
	
	
	
	
	

	Demonstrate how addition and subtraction are inverse operations
	
	x
	
	
	
	
	
	

	Use the complement principle of addition and subtraction (Reasons about relations)
	
	x
	
	
	
	
	
	

	Explain and check solutions to problems, including by using the inverse operation
	
	x
	
	
	
	
	
	

	Additive relations A: Select strategies flexibly to solve addition and subtraction problems of up to 3 digits
MA2-AR-01
	
	
	
	
	
	
	
	

	Apply known mental strategies that use partitioning to add and subtract, such as bridging the decades
	
	
	x
	x
	x
	
	
	x

	Use the compensation strategy to add and subtract (Reasons about relations)
	
	
	
	x
	
	
	
	

	Apply the levelling and constant difference strategies (Reasons about relations)
	
	
	
	
	x
	
	
	

	Represent solutions to addition and subtraction problems, including word problems, using an empty number line or bar model
	
	
	
	
	
	x
	x
	x

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

	Additive relations A: Represent money values in multiple ways
MA2-AR-01
	
	
	
	
	
	
	
	

	Recognise the relationship between dollars and cents
	
	
	
	
	
	
	
	x

	Represent equivalent amounts of money using different denominations
	
	
	
	
	
	
	
	x

	Perform calculations with money, including finding change
	
	
	
	
	
	
	
	x
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28 + 35 is the same as
30 + 35 (65) minus 2.

One student says '28 plus 35 is the same
as 30 plus 35 minus 2'.
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100 - 78 is the same as
100-(80) is20 plus 2
makes 22.

A student says '100 minus 78 is the same as 100
minus 80 is 20 plus 2 makes 22'.
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to a very old man. He was 78 years old.
How much older is the lady than the man?
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