

Mathematics Stage 3 – Unit 2
Addition and subtraction problems can be solved by using a variety of strategies
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[bookmark: _Toc159917950]Unit description and duration
This unit develops 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:
explore the connection between additive relations and place value 
recognise and explain the connection between addition and subtraction
select and explain efficient flexible strategies when solving additive problems.
[bookmark: _Toc159917951]Syllabus outcomes
· MAO-WM-01 develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly
· MA2-RN-01 applies an understanding of place value and the role of zero to represent numbers to at least tens of thousands
· MA3-RN-01 applies an understanding of place value and the role of zero to represent the properties of numbers
· MA3-AR-01 selects and applies appropriate strategies to solve addition and subtraction problems
· MA2-PF-01 represents and compares halves, quarters, thirds and fifths as lengths on a number line and their related fractions formed by halving (eighths, sixths and tenths)
[bookmark: _Toc159917952]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: _Toc159917953]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
partitioning, rearranging and regrouping numbers to the thousands to solve additive problems
completing number sentences involving additive relations to find unknown quantities
solving addition and subtraction problems using written and mental strategies.


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: _Toc159917954]Lesson overview and resources
The table below outlines the sequence and approximate timing of lessons, learning intentions and resources.
	Lesson
	Content
	Duration and resources

	Lesson 1
Daily number sense learning intention:
record and order numbers in the tens of thousands
	Lesson core concept: place value understanding helps solve addition and subtraction problems.
Core concept learning intention:
apply mental strategies to solve addition and subtraction problems
	Lesson duration: 70 minutes
Resource 1 – Sara’s challenge
· 0–9 dice
· 9-sided dice
· Individual whiteboards
Sticky notes
Writing materials

	Lesson 2
Daily number sense learning intention:
[bookmark: _Int_8TGPbkML]identify the rounding digit in a given number
	Lesson core concept: addition can help solve subtraction problems.
Core concept learning intentions:
apply efficient mental and written strategies to solve addition and subtraction problems
	Lesson duration: 65 minutes
Resource 2 – rounding cards
Resource 3 – rounding record
Resource 4 – soup bar model
Resource 5 – subtraction problem
Resource 6 – word problems
Resource 7 – consolidation task
0–9 dice
· Student workbooks
Writing materials

	Lesson 3
Daily number sense learning intention:
use place value to form and order numbers in sequence
	Lesson core concept: flexible methods of addition and subtraction involve decomposing and composing numbers.
Core concept learning intentions:
apply efficient mental and written strategies to solve addition and subtraction problems
use estimation and place value understanding to determine the reasonableness of solutions
	Lesson duration: 65 minutes
Resource 8 – place value game
· 0–9-sided dice
· Deck of cards
· Student workbooks
Writing materials

	Lesson 4
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: flexible methods of addition and subtraction involve decomposing and composing numbers.
Core concept learning intention:
apply efficient mental and written strategies to solve addition and subtraction problems
	Lesson duration: 60 minutes
Resource 9 – race car rumble 
6-sided dice
· Class set of calculators
Counters
Individual whiteboards
Writing materials

	Lesson 5
Daily number sense learning intention:
model and represent fractions on a number line
	Lesson core concept: mathematicians use algorithms to solve addition and subtraction problems.
Core concept learning intention:
apply efficient mental and written strategies to solve addition and subtraction problems
	Lesson duration: 70 minutes
Resource 10 – spinner
Resource 11 – fraction wall
Resource 12 – trading
Resource 13 – algorithm errors
· 0–9 deck of cards
· Coloured pencils or markers
Die labelled 1, 2, 2, 3, 3, 4 
· Die labelled , , , , , 
· Student workbooks
Writing materials

	Lesson 6
Daily number sense learning intention:
model and represent fractions to complete a whole on a number line
	Lesson core concept: estimating and place value understanding helps to determine the reasonableness of solutions.
Core concept learning intention:
use estimation and place value understanding to determine the reasonableness of solutions
	Lesson duration: 65 minutes
Resource 14 – Nicole’s walk
Resource 15 – four strikes
Resource 16 – equation
Individual whiteboards
Writing materials

	Lesson 7
Daily number sense learning intention:
identify fraction families by dividing the whole into the same total number of equal parts
	Lesson core concept: mathematicians solve addition and subtraction problems with multiple steps.
Core concept learning intention:
apply efficient mental and written strategies to solve addition and subtraction problems
	Lesson duration: 60 minutes
Resource 17 – paper strips
Resource 18 – answer strips
Resource 19 – Green Paddock PS
Resource 20 – prison cells
Paper

	Lesson 8
Daily number sense learning intention:
teacher-identified task based on student needs.
	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 and justify efficient strategies when solving problems
	Lesson duration: 65 minutes
Resource 21 – Frayer model
Resource 22 – museum visitors
Resource 23 – problems


[bookmark: _Lesson_1]

[bookmark: _Lesson_1_1][bookmark: _Toc159917955]Lesson 1
Core concept: place value understanding helps solve addition and subtraction problems.
[bookmark: _Toc159917956]Daily number sense – Order! Order! – 15 minutes
[bookmark: _Int_cDwwWRo5]Daily number sense activities for Lessons 1 to 3 ‘activate’ prior number knowledge and support the learning of new content in the unit. These activities can also assist teachers to identify the starting points for learning by revealing the extent of students’ existing knowledge.
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
record and order numbers in the tens of thousands.
	Students can:
read, represent and order 5-digit numbers in ascending or descending order.


This activity is an adaptation of Order! Order! (four-digit numbers) from Mathematics K-6 resources by State of New South Wales (Department of Education).
Provide pairs of students with markers, sticky notes and five 0–9 dice.
Students take turns rolling the dice and creating a 5-digit number which is recorded on a sticky note. Repeat the process until there are 4 numbers formed (see Figure 1).
[bookmark: _Ref141436710][bookmark: _Ref137732461]Figure 1 – sample sticky notes
[image: Four sticky notes with the numbers 64758, 75124, 70192, 99413.]
Order the numbers from smallest to largest (ascending order) in the fewest moves possible.
Record the number of moves required to order the numbers.
Observe students and regroup as a class. Ask:
What was your least number of moves?
What strategies did you use for ordering your numbers?
How would you place the numbers in descending order?
Were presented with any challenges? How did you overcome them? 
Repeat the process with 6-digit numbers.
The level of difficulty can change by increasing or decreasing the digits.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students arrange 5-digit numbers in ascending order? [MAO-WM-01, MA3-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPV6.


[bookmark: _Toc159917957]Core lesson – partitioning – 45 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
apply mental strategies to solve addition and subtraction problems. 
	Students can:
partition numbers into place value
add and subtract numbers using place value.


This activity is an adaptation of Coordinating groups: Snake eyes [PDF 8.0 MB] from Developing efficient numeracy strategies (DENS) by State of New South Wales (Department of Education).
Ask students what they know about addition and subtraction. Create a class display with student responses.
Note: encourage students to share different mathematical vocabulary. For example, add, addition, increase, plus, decrease, minus, subtract, inverse relationship.
Display the equation 362 + 426 = ? on the board and ask students to identify some strategies they could use to solve the equation. Record students’ strategies on the board.
Explain that partitioning can be used to add and subtract numbers as a mental strategy. Model partitioning 426 into 400 + 20 + 6. Explain that each of these numbers can be added to 362 to find the solution (see Figure 2).
[bookmark: _Ref141436767][bookmark: _Ref137732560]Figure 2 – addition partitioning
[image: 362+426 =. Number sentence 426 can be partitioned into 400 + 20 + 6. Number sentences 362 + 400 = 762, 762 + 20 =782, 782 + 6 = 788]
Introduce the game ‘snake eyes’ and explain that students will be using partitioning to add numbers. The aim of the game is to get to 10 000.
Provide pairs of students with three 9-sided dice to make a 3-digit number and a whiteboard to record their work. On the first throw the player states and records the number formed by the dice. On each subsequent throw the player states their 3-digit number then adds the hundreds, then the tens and then ones to their previous number. Players then record this on their whiteboard.
Explain to students that for each game there is a ‘venomous’ number chosen, for example, 6. If the ‘venomous’ number is rolled on any of the dice, the player forfeits the points rolled for that turn and it is the next player’s turn.
Explain that if students roll a ‘triple one’ (snake eyes), that player loses all their points and returns to zero.
Note: model the game demonstrating how to use partitioning to add each new number.
After one round of the task, regroup as class and ask students:
What worked well when using partitioning to add the numbers?
What was challenging about using partitioning to add the numbers? How did you overcome it?
Is partitioning always the most efficient strategy? Why or why not?
Display the equation 586 − 279 = ? on the board and ask students to identify strategies to solve this equation. Record students’ strategies on the board.
Explain how partitioning can be used to subtract numbers.
Note: model how 279 can be partitioned into 200 + 70 + 9 = ? Each of these numbers can be subtracted from 586 to find the solution (see Figure 3).
[bookmark: _Ref137732605]Figure 3 – subtraction partitioning
[image: 586 - 279 = . Number sentence 279 can be partitioned into 200 + 70 + 9. Number sentences 586 - 200 = 386, 386 - 70 = 316, 316 - 9 = 307]
Explain that students will be using their knowledge of partitioning to subtract numbers while playing snake eyes. The aim of the game this time is to get from 9999 back to zero. Students will start at 9999. On each throw students state their 3-digit number and subtract the hundreds, then the tens and then the ones. Player’s record this on their whiteboard.
Students need to choose a new ‘venomous’ number for this round. The ‘triple one’ (snake eyes) rule still applies; if a student rolls this, they move back to start at 9999.
Model the game demonstrating how to use partitioning to subtract each new number.
After a round of subtraction ‘snake eyes’, regroup as a class and ask:
What worked well when using partitioning to subtract numbers?
What was challenging when using partitioning to subtract numbers? How did you overcome it? 
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use partitioning to solve addition and subtraction questions.
Students create 2-digit numbers.
Students add and subtract from 1000. 
	Students can use partitioning to solve addition and subtraction questions.
Students create 4-digit numbers and try to reach 100 000.
Change the subtraction number to race back from 99 999 using 4-digit numbers. 


[bookmark: _Toc159917958]Discuss and connect the mathematics – 10 minutes
Display Resource 1 – Sara’s challenge and ask:
What do you notice about Sara’s calculation?
Do you have a different solution?
Can you share your thinking?
Have you thought of another way this could have been done?
How did partitioning help you solve this number sentence?
Could this be calculated using non-standard partitioning? For example, 3256 + 4002 = 3000 + 4000 + 258 = ?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students apply place value partitioning to solve addition problems? [MAO-WM-01, MA3-RN-01, MA3-AR-01]
Can students apply place value partitioning to solve subtraction problems? [MAO-WM-01, MA3-RN-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPV6
AdS7, AdS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 3A.4.




[bookmark: _Lesson_2][bookmark: _Toc159917959]Lesson 2
Core concept: addition can help solve subtraction problems.
[bookmark: _Toc159917960]Daily number sense – rounding numbers – 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:
[bookmark: _Int_YT6HLDjC]identify the rounding digit in a given number.
	Students can:
round numbers to a specified place value.


This activity is an adaptation of Order! Order! (four-digit numbers) from Mathematics K-6 resources by State of New South Wales (Department of Education).
1. Provide pairs of students with five 0–9 dice and Resource 2 – rounding cards.
Students take turns rolling the dice and creating a 5-digit number. Record the new number formed on a Resource 3 – rounding record and repeat the process until there are four 5-digit numbers.
Students shuffle the cards Resource 2 – rounding cards and select one card from the pile. Students record their number rounded to the nearest 10, 100 or 1000 on Resource 3 – rounding record (see Figure 4). 
[bookmark: _Ref141437304][bookmark: _Ref137986038]Figure 4 – student sample
[image: Table with 'rounding' heading and four columns underneath with four rows. Column one heading is 'Number' with 44 928, 57 361, 68 540 and 87 821 underneath. Column two heading 'Nearest 10' with 87 820 in the last row. Column three heading is ' 'Nearest 100' with 57 400 in the second row. Last column heading is 'Nearest 1000' with 45 000 in the first row, 69 000 in the third row.]
Students take turns rounding all 4 digits.
Once finished, students swap Resource 3 – rounding record and check each other's answers.
Regroup as a class and ask:
Why do we round numbers?
How would you explain rounding to someone else?
Can you provide examples of real-life situations where rounding is commonly used?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
[bookmark: _Int_XMo3FlxD]Can students round numbers to a specific place value? [MAO-WM-01, MA3-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPV6, NPV7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP: 4C.4, 4C.8.


[bookmark: _Toc159917961]Core lesson – models help solve problems – 35 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students can:
represent a problem on a tape or bar model
solve word problems relating to addition and subtraction.


Display the problem: A store had 315 cans of soup. They received a delivery of 421 more cans. How many cans of soup does the store have now? Ask:
What is the problem asking you to find?
What operation is useful to solve this problem?
Explain how a bar model can be used to represent the part-part-whole relationship when adding numbers together.
Display Resource 4 – soup bar model and demonstrate that the top section of bar model is where the whole or total value is shown. The bottom section is where the parts that make up the whole or total value are shown.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What equation can be used to represent this problem?
What strategies can be used to solve this equation?
	315 + 421 = ?
Partitioning 300 + 400 + 10 + 20 + 5 + 1 = 736
Compensation 315 + 420 = 735 add 1 to obtain 736
Levelling 316 + 420 = 736
Bar model and number line
Algorithms


Model solving the equation and record student suggestions on the board. Refer to Resource 4 – soup bar model and ask what should be recorded on the top of the bar model.
Note: explain that parts on the bar model should be drawn to indicate the different size of the parts. It shows the whole value at the top and the parts below. 
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	In the soup problem, what makes up the parts?
In the soup problem, what will be the whole?
What equation can represent this problem?
What strategies can you use to solve this equation?
What should be recorded above the tape model?
	The soup the store already had and the soup that was delivered.
The total amount of soup including what the store already had and what was delivered.
315 + 421 = ?
Partitioning, compensation, algorithms, levelling and so on.
736


Ask how many equations can be recorded for the soup problem. For example, 421 + 315 = 736, 736 – 315 = 421, 736 – 421 = 315. Explain that this is known as the complement principle. The complement principle recognises that when 2 numbers are added, subtracting either number from the total produces its complement, that is, the number required to make the group complete (see Figure 5). 
[bookmark: _Ref141437884][bookmark: _Ref137986244]Figure 5 – complement principle
[image: The number 736 with two rectangles side by side underneath. First rectangle has 315 and the second rectangle has 421. Next to the rectangles are the number sentences: 315 + 421 = 736, 421 + 315 = 736, 736 - 315 = 421, 736 - 421 = 315]
Note: 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 5 – subtraction problem. Give students time to answer the question and then regroup as a class and ask:
What is the problem asking?
What operation should be used to solve this problem?
What are the parts that make up the whole?
What parts do you already know?
What equation can be used to represent this problem?
What strategies can be used to solve this problem?
What should be recorded in the missing part of the bar model?
Make a prediction about how the bar model might change if it were raining? Draw a bar model to explain your thinking.
Display Resource 6 – word problems. Students select 4 problems to solve in their workbook. Remind students to represent the problems using the bar or tape model, then select an appropriate strategy to solve the problem.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot apply addition and subtraction strategies to solve problems.
Provide students with word problems involving 2 digits.
Provide students with MAB materials to model the problem. 
	Students can apply addition and subtraction strategies to solve problems.
Students solve the problem using more than one strategy and justify which strategy is more efficient.
Provide students with multi-step problems that require addition and subtraction.


[bookmark: _Toc159917962]Consolidation and meaningful practice – 15 minutes
Display Resource 7 – consolidation task. In pairs students share their explanations to the following questions:
How does this model differ from the one you have looked at before?
Does this model help you find the answer to the question? 
What was the most challenging part of this problem for you? Why?
Did you try different strategies to solve the problem? If so, which ones? Did any particular strategy work better for you?
Did you encounter any patterns or relationships while solving the problem? Can you describe them?
If you could solve the problem again, is there anything you would do differently? Why?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students represent a problem on a tape or bar model? [MAO-WM-01, MA3-AR-01]
Can students solve word problems relating to addition and subtraction? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7, AdS8.




[bookmark: _Lesson_3][bookmark: _Toc159917963]Lesson 3
Core concept: flexible methods of addition and subtraction involve decomposing and composing numbers.
[bookmark: _Toc159917964]Daily number sense – place value game – 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 place value to form and order numbers in sequence.
	Students can:
[bookmark: _Int_IUBL1oXy]recognise, represent and order numbers up to the millions.


This lesson is an adaptation of The place value game from Mathematics K-6 resources by State of New South Wales (Department of Education).
1. Build student understanding of place value by forming and ordering 6-digit numbers in sequence.
Explain the aim of the game is to position 6-digit numbers in sequence on a gameboard. Provide pairs with six 0–9-sided dice and Resource 8 – place value game to each player.
Students roll the dice and create a 6-digit number. For example, 1, 5, 6, 6, 2 and a 9 could be recorded as 156 629, 692 615, 296 156, 165 269 and so on. Players record their chosen number in the most appropriate position between 100 000 and 999 999 (see Figure 6).
[bookmark: _Ref141460808][bookmark: _Ref137986651]Figure 6 – sample gameboard
[image: 100 000 followed by 14 squares then 999 999. The third square has 279 592, eighth square has 584 336, tenth square has 629 887 and twelfth square has 848 629.]
If numbers cannot be placed, students miss their turn. Play continues until all boxes are filled.
Note: the game can also be played as whole class. Use dice that have a zero as it is important to understand that the zero is a placeholder and does not have a value. Using a reusable sleeve for the gameboard will allow students to play multiple games.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise, represent and order numbers up to millions? [MAO-WM-01, MA3-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPV6, NPV7.


[bookmark: _Toc159917965]Core lesson – levelling – 35 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems
use estimation and place value understanding to determine the reasonableness of solutions.
	Students can:
apply the strategy of levelling to addition problems
use estimation and place value understanding to solve addition 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).
Display the equation 4998 + 955 = ? and ask students what are some of the strategies they can use to solve this equation. Record student responses on the board.
Model the levelling strategy and ask:
What worked well with this strategy?
Why is levelling an efficient strategy? (See Figure 7)
[bookmark: _Ref141460831][bookmark: _Ref137986712]Figure 7 – levelling
[image: The example provided shows levelling by adding 2 to 4998 and subtracting 2 from 955. This gives a new sum of 5000 + 953.]
Note: explain to students that having a number on the decade is easier to solve; it makes levelling a useful strategy.
Inform students they will be using levelling and estimating to solve addition equations in the game ‘Closest to 1000’. Students work in pairs against another pair of students to allow for mathematical conversations.
Provide players a deck of cards and put them in a central pile. One player takes 6 cards and places them face up for everyone to see.
The goal is to make two 3-digit numbers that when added together get as close to a total of 1000 as possible. Each card can only be used once.
Note: highlight to students that they should think about which number they use in which place value. For example, using the digits 123 + 456 will not get them as close to 1000 as 612 + 354. Students can also use estimation to check validity of solutions to add and subtract problems.
Players score zero points if they can reach exactly 1000. Otherwise, they work out their points based on the difference between their total and 1000. For example, if a team created a total of 912, they would score 88 points.
Players record their working out and the cumulative total of their difference to 1000 in their workbook. The winner is the team with the lowest point score at the end.
Model the game for students using levelling to solve the equations.
Regroup students and ask:
What did you notice when you were playing ‘Closest to 1000’?
What were some of the challenges?
Is levelling always the best strategy? Why or why not?
How did estimation help you?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use levelling to solve addition.
Change the target number to a smaller number. For example, 100.
Students create 2-digit numbers to add.
Use a bead string, number line or hundreds chart to empower students into the task.
	Students can use levelling to solve addition.
Change the target number to a value off the decade. For example, 956.
Students create 4-digit numbers to add and work towards a target number of 10 000.


[bookmark: _Toc159917966]Consolidation and meaningful practice – 15 minutes
This activity is an adaptation of Add to 200 from NRICH by University of Cambridge (Faculty of Mathematics).
Students draw 9 boxes. Explain that they can choose any 3 digits from zero to 9 and place them in the cells. Digits can be repeated.
Read the three 3-digit numbers across and add them together with the aim to make a total of 2000.
Model solving the example below (see Figure 8).
[bookmark: _Ref141460842][bookmark: _Ref137986837]Figure 8 – example
[image: Square divided into 3 by 3 grid with the numbers 4, 5 and 2 in the top row to form 452. Middle row has 6, 3 and 8 to form 638. Third row has 7, 1 and 0 to form 710. Below the gid 452 + 638 + 710 = 1800]
Students complete the task in their workbook with the aim of making a total of 2000.
Ask students to consider the following:
Is there a quick way to tell if the total is going to be odd or even?
How did using the strategy of levelling help solve the problem?
Were there other strategies that were more efficient to solve the problem?
Is it possible to make exactly 2000? Explain your thinking.
Turn the task into a competition. Students compete against each other to find a mystery number following a set of clues or criteria. In small groups, students create the criteria to for a target number. For example, the target number is greater than 550 but less than 700. The sum of the digits in the target number is between 9 and 15. The target number is not a palindrome (a number that reads the same forwards and backwards). The winner is the student with the first correct solution.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students apply the strategy of levelling to addition problems? [MAO-WM-01, MA3-AR-01]
Can students use estimation and place value understanding to solve addition problems? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7, AdS8
NPV6, NPV7. 
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 3A4, 3A.5.


[bookmark: _Lesson_4]

[bookmark: _Toc159917967]Lesson 4
Core concept: flexible methods of addition and subtraction involve decomposing and composing numbers.
[bookmark: _Toc159917968]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: _Toc159917969]Core lesson – constant difference – 35 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students can:
apply constant difference to subtraction problems.


Display the equation 5009 – 3997 = ? Ask students what strategies they can use to solve this equation. Record responses on the board (see Figure 9). 
Model the strategy of constant difference and ask:
What worked well with this strategy?
Why is this an efficient strategy?
When wouldn’t this be the most efficient strategy? Can you provide an example?
[bookmark: _Ref141459475][bookmark: _Ref137986978]Figure 9 – constant difference
[image: A student, in demonstrating constant difference, says '5009 minus 3997 is the same as 5012 minus 4000'. Text reads: 5009 - 3997 = If I add 3 to 5009 and also add 3 to 3997 the difference stays the same but the equation is easier to solve. It becomes 5012 - 4000 =. I can then subtract 4000 from 5012 and it will give me the same answer as 5009 - 3997: 1012.]
Note: explain that subtracting numbers on the decade makes the numbers easier to work with. Students can use constant difference to help create numbers on the decade that are easier to subtract.
[bookmark: _Int_VKG15x4O]Provide pairs of students with Resource 9 – race car rumble, a 6-sided dice, 2 counters, whiteboard and calculator.
Players take turns rolling the dice. They move forward the number of spaces on the dice. Players then solve the subtraction problem displayed on their whiteboard. Students use a calculator to check their partner's answer. If correct, that player remains in their place. If incorrect, they move back to their previous place.
Model the game using constant difference to solve the equations. Players continue taking turns. The first player to reach the end of the board is the winner.
Regroup students and ask:
What works well when using constant difference?
What was challenging?
Why is constant difference an efficient strategy?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use constant difference to solve subtraction.
Students solve subtraction questions involving a 3-digit and 2-digit number.
Provide students with a two-hundred chart to support calculations.
	Students can use constant difference to solve subtraction.
Students write a word problem for a friend to solve using constant difference.
Students create their own gameboard.


[bookmark: _Toc159917970]Discuss and connect the mathematics – 15 minutes
Display the problem: Mikaela won 2742 points on her video game on Monday. On Tuesday she played the same game and won 1439. How many more points did she win on Monday than Tuesday?
Ask students:
What is the problem asking us to find?
What equation can be made to represent the problem?
How can the strategy of constant difference be used to solve this problem?
Why is the constant different strategy the best strategy to solve this problem?
Record student strategies on the board. Highlight using constant difference and how this can help solve subtraction equations.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students apply efficient mental and written strategies to solve addition and subtraction problems? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS8. 
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 3A.4, 3A.5.


[bookmark: _Lesson_5]

[bookmark: _Lesson_5_1][bookmark: _Toc159917971]Lesson 5
Core concept: mathematicians use algorithms to solve addition and subtraction problems.
[bookmark: _Toc159917972]Daily number sense – colour in fractions – 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:
model and represent fractions on a number line.
	Students can:
[bookmark: _Int_SqcbNXBW]model fractions on strips for halves, quarters and thirds
represent fraction families by dividing a whole into equal parts
determine the complementary part needed to complete a whole.


This activity is an adaptation of Colour in fractions from K-6 Mathematics resources by State of New South Wales (Department of Education).
1. Provide students with one die labelled 1, 2, 2, 3, 3, 4 in one colour and another die labelled , , , , ,  in another colour or use Resource 10 – spinner. Also provide students with Resource 11 – fraction wall and coloured pencils or markers.
[bookmark: _Int_i9E09y6y]Players take turns to throw both dice or have a spin on their spinners. Students make a fraction, using the first die or spinner as the numerator. Students then colour the equivalent of the fraction shown. For example, if a player spins 2 quarters they can colour in:
 of one line
 of one line
 of one line and  of another
any other combination that is the same as 
[bookmark: _Int_Bqkux8tM]For each roll or spin, students should use a different colour pencil or marker. If a player is unable to use their turn, they ‘pass.’
Players take it in turns to roll or spin and make fractions, marking them on their fraction wall. If the fraction rolled or its equivalence cannot be shaded, that player misses a turn. This becomes more frequent later in the game.
Players are not allowed to break up a ‘brick’ on the fraction wall. To finish the game, a player must have had 18 turns or have filled their wall. A larger fraction is not acceptable to finish.
The first player to colour in their whole wall is the winner. They should encourage the other player to keep filling their fraction wall or make the greatest number of wholes. If after 18 turns neither player has coloured in their whole wall, the player with the greatest number wins.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students model fractions on strips? [MAO-WM-01, MA2-PF-01]
Can students represent fraction families by dividing a whole into equal parts? [MAO-WM-01, MA2-PF-01]
Can students identify the complementary part needed to complete one whole? [MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF2, InF3, InF4.


[bookmark: _Toc159917973]Core lesson – algorithms – 45 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students can:
use place value to partition and regroup numbers to solve problems
identify efficient and inefficient multidigit subtraction strategies.


Display the equation 1286 + 437 = ? on the board and ask students to identify some strategies that can be used to solve the problem. Record strategies on the board.
Revise how to do an algorithm for addition. Ask students to identify when it is efficient to use an algorithm over a different strategy.
Model setting up an algorithm for the equation 1286 + 437 = ?. Demonstrate that the numbers in the equation are lined up according to place value. Explain that if the numbers are not correctly aligned it will significantly change the answer. For example, if not correctly aligned, the ones in 437 could sit in the tens column. Seven tens are worth significantly more than 7 ones and would provide an incorrect answer.
[bookmark: _Int_xVYRE8HL]Explain that, when a vertical algorithm for addition is solved, students begin by finding the sum of the ones. They should then find the sum of the tens, followed by the sum of the hundreds and the sum of the thousands. The sum of 13 ones, 110 tens, 600 hundreds and 1000 thousand is equal to 1723 (see Figure 10).
[bookmark: _Ref141432448][bookmark: _Ref137987743]Figure 10 – long addition algorithm
[image: Solving 1286 plus 437 using a vertical algorithm showing a sum of 13 ones, a sum of 110 tens, a sum of 600 hundreds and a sum of 1000 thousands equalling 1723. ]
[bookmark: _Int_9DGrzJ5Y]Model and explain how to solve the algorithm using a shorter method by recording the exchange in the ones, to tens, to hundreds column during the addition to get a final answer of 1723 (see Figure 11).
[bookmark: _Ref141432837][bookmark: _Ref137987800]Figure 11 – addition algorithm
[image: The number 1286 sits above 437, both in their correct place value column. The sum is solved by recording the exchange in the ones, to tens, to hundreds column during the addition to get a final answer of 1723. ]
Note: explain that the exchange across each of the place value columns is recorded as a one at the top of the column.
Introduce the activity ‘Race to 50 000’. In pairs, students require a deck of 0–9 cards and their workbook. The first player turns over 8 cards, makes two 4-digit numbers recorded as a vertical algorithm and solves the addition in their workbook.
[bookmark: _Int_bWOxXyhX]Player 1 needs to explain their thinking as they solve the equation. If their partner agrees then that answer becomes their new total.
Player 2 then has their turn, repeating the process above.
On the next go students turn over 4 cards to make a 4-digit number to add to their previous total. Players continue taking turns until someone reaches 50 000.
Regroup as a class to discuss the following questions:
What worked well when using an algorithm for addition?
What was challenging about using an algorithm for addition?
Give an example from the game where an algorithm was not the most efficient strategy? Explain why.
Display the equation 1286 − 439 = ? and ask students to identify some of the strategies that can be used to solve this problem. Record these on the board.
Note: to increase the level of difficulty use 5- or 6-digit numbers
Introduce an algorithm for subtraction. Model setting up an algorithm for the equation 1286 − 439 and demonstrate that the numbers are aligned correctly according to their place value. Explain when a vertical algorithm is used for subtraction sometimes, students need to exchange and regroup across the place value columns to solve the equation.
Note: solving a subtraction algorithm requires ‘trading units’, which involves partitioning and regrouping. To subtract 439 from 1286 using an algorithm, the 1286 is thought of as being decomposed into one thousand, 2 hundreds, 8 tens and 6 ones. Then one 10 is traded for 10 ones so that 1286 is represented as one thousand, 2 hundreds, 7 tens and 16 ones.
Model solving the algorithm (see Figure 12).
[bookmark: _Ref141432927][bookmark: _Ref137987911]Figure 12 – long subtraction algorithm
[image: 1286-439 is expanded to 1000+200+80+6 (crossed out 1000 + 1200 and 70 written above)+6(16 written above) minus 400+30+9]
Model and explain how to solve the subtraction algorithm in a shorter way by recording the trading and regrouping as you solve the equation. The equation is solved by recording the exchange from the thousands to hundreds, hundreds to tens and tens to ones to get a final answer. When trading across the place value columns, the original number is crossed out. Then subtract one, which will be traded across to the new column and record the new number (see Figure 13).
[bookmark: _Ref141433010][bookmark: _Ref137987954]Figure 13 – subtraction algorithm
[image: 1286 where 1 is crossed out and added to the 2 to make 12, 8 is crossed out and 7 in its place and one added to the 6 to make 16 minus 439 equals 847]
Display Resource 12 – trading and ask the students to justify their reasoning to the following questions:
Does the one in the working out for these problems represent the same amount? Explain your thinking.
Why in problem A is the one added to the 5, but in problem B 10 is added to the 2?
[bookmark: _Int_4qwV7aDS]Provide pairs of students with a deck of cards and their workbook to play ‘Race back to 10’. The first player starts at 49 999 then turns over 4 cards. Player 1 needs to make a 4-digit number and record it as a subtraction equation in their workbook, for example, 49 999 − (the 4-digit number). Player 1 solves the problem using an algorithm and, if correct, they will begin their next turn with the new number. For example, if the problem was 49 999 – 3261 = 46 738, the player would start their next turn at number 46 738.
Player 2 repeats this process.
Note: highlight the importance of placing the larger number on the top line of the algorithm and ensuring the numbers are aligned correctly according to their place value.
The aim of the game is to reach the number 10. Explain that, as the numbers get smaller, students will need to create smaller numbers with the cards. For example, when the numbers become 3-digits, students will not be able to subtract a 4-digit number; players choose 3 cards and order them to create a 3-digit number that gets them to zero the quickest. The game ends when one player reaches or passes 10.
Regroup as a class and ask:
What worked well when using an algorithm for subtraction?
What was challenging about using an algorithm for subtraction?
Do you think an algorithm is an efficient strategy? Why or why not?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot add or subtract 3- to 4-digit numbers using an algorithm.
Provide students with 2-digit numbers and a starting number of 99.
Provide students with MAB materials to model the calculations.
	Students can add and subtract algorithms with numbers of any size.
Provide a starting number of 100 000 and have students create 5-digit numbers with cards.
Provide cryptarithms for students to manipulate.


[bookmark: _Toc159917974]Discuss and connect the mathematics – 10 minutes
Display Resource 13 – algorithm errors and explain that a few things happened to this algorithm, so the answer is not correct. Ask:
What do you notice about this algorithm?
What things might you change?
How can we solve the algorithm to get the right answer?
If you have to explain to a friend some rules about algorithms what would you tell them?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students apply efficient mental and written strategies to solve addition and subtraction problems? [MAO-WM-01, MA2-RN-01, MA3-AR-01]
Can students demonstrate place value to partition and regroup numbers to solve problems? [MAO-WM-01, MA2-RN-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7, AdS8. 




[bookmark: _Lesson_6][bookmark: _Toc159917975]Lesson 6
Core concept: estimating and place value understanding helps to determine the reasonableness of solutions.
[bookmark: _Toc159917976]Daily number sense – Nicole’s walk – 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:
model and represent fractions to complete a whole on a number line.
	Students can:
model fractions with fraction strips
identify the complementary fractional part needed to complete one whole.


This activity is an adaptation of ‘How far did Nicole go?’ from Primary and Middle Years Mathematics: Teaching Developmentally, 1st edn by Van De Walle et al.
1. Display Resource 14 – Nicole’s walk and explain Nicole is walking to school and the 3 number lines represents the distance she has travelled. The aim of the task is to model and describe fractions with partitions of an object (number line).
Give students time to discuss the 3 number lines and questions. They can record their fractions and reasoning on a whiteboard. Ask:
How far has Nicole gone?
How do you know?
What parts of the number line helped you answer the questions?
Which number line represents the furthest distance travelled? How do you know?
How far as a fraction does Nicole need to travel to get to school on each number line? (Determine the complement fractional part of each number line).
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students model fractions with fraction strips? [MAO-WM-01, MA2-PF-01]
Can students identify the complementary fractional part needed to complete one whole? [MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF2, InF3, InF4.


[bookmark: _Toc159917977]Core lesson – estimating and rounding – 45 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
use estimation and place value understanding to determine the reasonableness of solutions.
	Students can:
round numbers appropriately when obtaining estimates
use place value to add or subtract numbers with different numbers of digits.


This activity is an adaptation of Additive strategies: Four strikes and you’re out! (Task 7) from Stage 3 numbers and algebra by State of New South Wales (Department of Education).
Display the equation 1438 + 129 = ?. Ask students what strategies can be used to solve the equation. Record strategies on the board and find the solution to the equation.
Ask if there is a way to make a quick estimate of the answer to this question to check the reasonableness of students’ answers.
Explain that rounding is when a number moves up or down to the nearest 10, 100, 1000 and so on (see Figure 14).
[bookmark: _Ref141437881][bookmark: _Ref137988068]Figure 14 – rounding
[image: When applying rounding to the nearest ten we can say 
1438 + 129 is about 1570 because 1440 + 130 = 1570
When applying rounding to the nearest hundred we can say 
1438 + 129 is about 1500 because 1400 + 100 = 1500 ]
Note: highlight the importance of place value in rounding. The chosen place value determines the estimate’s accuracy. Rounding to the nearest 10 is a more precise estimate close to the actual answer. Rounding to the nearest hundred provides a less accurate estimate, but it helps verify the answer’s reasonableness.
Model rounding to the nearest 10 and estimating the answer to the equation 1438 + 129 = ?. Check if the answer to the equation is reasonable.
Display the equation 1682 − 427 =? Record students’ strategies of rounding on the board and find an estimation to the equation.
Introduce the game ‘Four strikes and you're out!’ Display Resource 15 – four strikes and conceal the equation 2465 + 1232 = 3697.
Explain that students will take turns guessing a number between zero and 9. If the number is within the problem, it will be written in the corresponding space on Resource 15 – four strikes. If the number is not in the problem, it will be a ‘strike’. To win, students need to determine all the numbers before they get 4 strikes.
Note: encourage students to think about rounding and estimating when making their guesses. For example, if presented with 3_ + _ _ = 7 _, it would be reasonable to estimate that there could be a 4 in the tens place of the second number.
Model the game, allowing students to guess numbers from 0–9. Encourage students to explain their reasoning for selecting that number.
In pairs, provide students with a whiteboard each. One student will be the game host and will record the equation on their whiteboard, keeping it hidden from their partner. The other will be the player and will draw the problem frame on their whiteboard. Students play ‘Four strikes and you’re out!’ Encourage students to form equations using both addition and subtraction.
Regroup as a class and ask:
What did you notice?
Did you have any challenges and how did you overcome them?
When can rounding and estimating be used?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use estimation and place value understanding to determine the reasonableness of solutions.
Provide MAB materials to model the potential equation.
Provide equations where there is no regrouping involved.
	Students can use estimation and place value to determine the reasonableness of solutions.
Students use 5-digit number to solve the equation.
Provide both addition and subtraction (multi-step) in the one equation.


[bookmark: _Toc159917978]Discuss and connect the mathematics – 10 minutes
Display Resource 16 – equation and ask:
Is this statement true or false?
How can you use rounding to explain your thinking?
What would be a more accurate estimation?
What would be the estimation if we rounded to the nearest 10?
What would be the estimation if we rounded to the nearest 100?
What would be the estimation if we rounded to the nearest 1000?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use estimation and place value understanding to determine the reasonableness of solutions? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPV6, NPV7.


[bookmark: _Lesson_7][bookmark: _Lesson__7]

[bookmark: _Lesson_7_1][bookmark: _Toc159917979]Lesson 7
Core concept: mathematicians solve addition and subtraction problems with multiple steps.
[bookmark: _Toc159917980]Daily number sense – fraction problem – 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:
identify fraction families by dividing the whole into the same total number of equal parts.
	Students can:
model fractions with fraction strips
identify the complementary fractional part needed to complete one whole.


1. Display Resource 17 – paper strips and present the following problem: Tim has folded his paper into 2 equal parts. Yani has folded his paper into 4 equal parts. Rocco has folded his paper into 3 equal parts.
Explain that the strips of paper represent one whole. Provide each student with strips of paper and ask them to explain who has the shortest and longest strip of paper. Students can justify their reasoning by modelling each partition and comparing the whole strip. Discuss the complementary fractional part needed to complete the whole for each child (see Figure 15).
[bookmark: _Ref141433020][bookmark: _Ref138195672]Figure 15 – student sample
[image: Tim, Yani and Rocco each have strips of pink paper. Tim has two equal parts visible, Yani has 2/4 parts visible and needs 2/4 to complete a whole and Rocco has 2/3 parts visible and needs 1/3 to complete a whole.]
Display Resource 18 – answer strips. Students compare their results to yours.
Note: if a student makes errors, ask if the parts are the same size. If not, ask the student to partition their strips to make the same sized parts.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students model fractions with fraction strips? [MAO-WM-01, MA2-PF-01]
Can students identify the complementary fractional part needed to complete one whole? [MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF2, InF3, InF4.


[bookmark: _Toc159917981]Core lesson – solving problems – 30 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students can:
solve addition and subtraction word problems
solve problems with multiple steps.


Display and read Resource 19 – Green Paddock PS.
In pairs, students solve the problem using at least 3 different strategies and check the reasonableness of their answers using rounding. Students record working out and answers in their workbook.
Regroup and ask:
How many people were at the fair when the clown show started?
How many people were at the fair after the jumping castle deflated?
What equation could represent the first part of the problem? For example, 3827 + 1625 = 5452.
What equation could represent the second part of the problem? For example, 5452 − 2964 = 2488 or 3827 + 1625 − 2964 = 2488.
What strategies did you use? Explain why?
Display and present the following: Last year, Green Paddock Public School (PS) held its annual fair in November. One hour after the fair began, there were 5201 people at the fair. Later, the school principal announced a surprise performance by a popular band, doubling the number of attendees. After the band's performance, an art contest was organised, but unfortunately, it started to rain, and 1874 people decided to leave the fair. During the final hour the fair organisers arranged a lucky draw with exciting prizes and 589 new people arrived to participate.
Ask students in pairs to create questions for the above problem and then share them with their peers to find a solution.
Demonstrate rounding and estimating to check the reasonableness of the answers. Ask students to discuss and justify their solutions and explain why one strategy is more efficient than another.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot select strategies to solve multi-step word problems.
Provide students with an alternate problem – at the Green Paddock Public School fair, there is a petting zoo. In the petting zoo there are 32 chickens, 46 ducks and 28 goats. One of the children left the gate open and 27 of the animals escaped. Ask:
How many animals were in the petting zoo at the beginning of the fair?
How many animals were left after some escaped?
Provide students with MAB materials or hundreds chart to support their working out.
	Students can select efficient strategies to solve multi-step word problems.
Provide students with alternate problem – when the Ferris wheel works at its maximum capacity, 1342 people can ride it every hour. The beginning of the carnival was not busy so only 389 people rode the Ferris wheel in the first hour. 724 people rode it in the second hour. After that, the carnival was busy and the Ferris wheel was working at its maximum capacity. In what hour will the Ferris Wheel have its ten-thousandth rider?
Students create multi-step word problems and share them with their peers.


[bookmark: _Toc159917982]Consolidation and meaningful practice – 20 minutes
This activity is an adaptation of Prison Cells from NRICH by University of Cambridge (Faculty of Mathematics).
Provide Resource 20 – prison cells and explain that there are 78 prisoners in a cell block of 12 cells. There is one prisoner in one of the cells, 2 in another cell, 3 in another, 4 in another and so on, up to 12 prisoners in one of the cells. The clever prison warden made it easy to check if the prisoners were all there by arranging them so there were 25 along each wall of the prison block. Ask how the warden did it and explain that there is more than one solution.
Regroup and ask:
What method did you use to solve this problem?
What solutions did you find?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students solve addition and subtraction word problems? [MAO-WM-01, MA3-AR-01]
Can students solve problems with multiple steps? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7, AdS8.




[bookmark: _Lesson_8][bookmark: _Toc159917983]Lesson 8
Core concept: mathematicians compare and evaluate strategies used to solve addition and subtraction problems, reasoning which strategy may be most efficient.
[bookmark: _Toc159917984]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: _Toc159917985]Core lesson – finding a solution – 40 minutes
The table below contains suggested a learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students are learning to:
select and justify efficient strategies when solving problems.
	Students can:
select strategies to solve addition and subtraction problems
justify which strategy is most efficient when solving word problems.


Display Resource 21 – Frayer model. Tell students they will use this model to show their thinking when solving problems.
[bookmark: _Int_0L1ZjfUP]Explain the problem being solved goes in the centre box. In the strategy boxes, students should use 3 different strategies to solve the problem. Next, students circle the strategy that was most efficient. In the final box, students explain their reasoning to support why the circle strategy was the most efficient.
Provide each student with Resource 21 – Frayer model and display Resource 22 – museum visitors. In pairs, students work to solve the problem, recording their strategies and thinking on the Frayer Model.
Regroup students and 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 efficient for different problems.
Display Resource 23 – problems. Provide each student with 2 printed copies of Resource 21 – 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 select efficient strategies to solve addition and subtraction problems.
Provide students with problems involving 2-digit numbers.
Students model 2 strategies on the Frayer model.
	Students can select efficient strategies to solve addition and subtraction problems.
Provide students with problems involving 5-digit numbers.
Students model more than 3 strategies.


[bookmark: _Toc159917986]Consolidation and meaningful practice – 15 minutes
Regroup students and explain they will create a multi-step addition or subtraction word problem for their peer to solve. Ask students to identify what should be included when writing a word problem.
The word problems created should include clear sentences, numbers of an appropriate size and at least 2 steps.
In pairs, students write a word problem to solve.
Students switch word problems with another pair and 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 apply efficient mental and written strategies to solve addition and subtraction problems? [MAO-WM-01, MA3-AR-01]
Can students solve problems with multiple steps? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7, AdS8.




[bookmark: _Resource_1:_Mistake][bookmark: _Resource_1:_Sara’s][bookmark: _Toc159917987]Resource 1 – Sara’s challenge
[image: Sara's challenge shows a chalkboard with a hand having written 3 algorithms.
Text reads: Sara is trying to solve the subtraction problem below using partitioning. Can you spot the error in her solution? 742 - 338 = 40
Chalkboard underneath contains: 742 - 300 = 442, 442 - 40 = 402, 442 - 402 = 40]

[bookmark: _Resource_2:_Rounding][bookmark: _Toc159917988]Resource 2 – rounding cards
[image: Eleven rounding cards - four number 10, four 100, three 1000.]


[bookmark: _Resource_3:_Rounding][bookmark: _Toc159917989]Resource 3 – rounding record
[image: Table headed 'Rounding'. Four columns Number, Nearest 10, Nearest 100, Nearest 1000 then seven blank rows.]


[bookmark: _Resource_4:_Soup][bookmark: _Toc159917990]Resource 4 – soup bar model
[bookmark: _Resource_5:_Subtraction][image: Soup bar model with question mark across the top and the numbers 315 and 421 underneath.] 


[bookmark: _Resource_5:_Subtraction_1][bookmark: _Toc159917991]Resource 5 – subtraction problem
[bookmark: _Resource_6:_Transport][image: A group of people walking next to a bus. Text reads: There are 776 students in a school. 212 students take the bus, some walk and some ride their bike. Look at the bar model below to help you work out how many students catch the bus, walk and ride to school.
There is a Transport Bar Model below with 776 across the top, 212 in the first box, ? in the second box and ? in the third box.]

[bookmark: _Resource_7:_Word][bookmark: _Toc159917992]Resource 6 – word problems
[image: An image with 3 Word Problems
1. A bakery sold 896 cupcakes in a week. They sold more cupcakes on Monday than any other day of the week. Draw a tape diagram to show how many cupcakes were sold each day? 
2. Sarah went on an shopping spree and bought four items: a dress for $536, a bag for $387, shoes for $478, and a necklace for $219. However, she realized she had a discount coupon worth $150 for the entire purchase. What was the total amount she spent after applying the discount?
3. John had 738 seashells in his collection. He accidentally dropped some on the beach and lost half his shells. Later, he found 476 more seashells while exploring. How many seashells does John have in his collection now?]
[image: An image showing 3 Word Problems
1. In a maths marathon, participants had to solve math problems in three rounds. Lisa participated in the marathon and achieved a total score of 948 points. However, her scores for each individual round were hidden, and only the total score was revealed. How many possible combinations of scores can you find for Lisa in each round if her third round was her best score?
2.There were 956 books in the library. Over the weekend, half the books were borrowed on Saturday and then half of the remaining books were borrowed on Sunday. How many books are still in the library?
3. Find a three-digit number where the hundreds digit is 3 less than the ones digit, and the tens digit is 2 more than the ones digit. What are all the possible three-digit numbers that fit this rule?]

[bookmark: _Resource_7:_Consolidation][bookmark: _Toc159917993]Resource 7 – consolidation task
[image: Nadia and Carolyn are competing to earn points in a new video game. Nadia has won top points this week. Carolyn's score is kept a secret, but you know that she has 2150 points less than Nadia. How many different scores can you come up with for Carolyn that are 2150 points less than Nadia's score? 
Bar graph - dark blue bar with a question mark and light blue bar with 2150 less marked on it. ]


[bookmark: _Resource_10:_Add][bookmark: _Resource_9:_Place][bookmark: _Toc159917994]Resource 8 – place value game
[bookmark: _Resource_10:_Add_1][image: 100 000 followed by fourteen blank squares then 999 999.]


[bookmark: _Resource_11:_Race][bookmark: _Toc159917995]Resource 9 – race car rumble
[image: Race track with 3-digit subtraction questions from start to finish]

[bookmark: _Resource_10:_Spinner][bookmark: _Toc159917996]Resource 10 – spinner
[image: Two hexagonal spinners. One has numbers 1,2,2,3,3,4. Second spinner has halves, thirds, fourths/quarters, sixths, eighths, twelfths]


[bookmark: _Resource_13:_Fraction][bookmark: _Toc159917997]Resource 11 – fraction wall
[image: Fraction wall. Underneath 2 tables with 2 columns each with labels 'what I rolled' and 'what I shaded']


[bookmark: _Resource_12:_Trading][bookmark: _Toc159917998]Resource 12 – trading
[image: Problem A 259+38=297; problem B 429-34=395 Problem A is a vertical addition of 259 plus 38 equals 297. The 5 has a traded 1 on top of it. Problem B is a vertical subtraction of 429 minus 34 equals 395. In 429 the 4 has traded 100 to become 3 and the 2 has added 10 to become 12.]


[bookmark: _Resource_14:_Nicole’s][bookmark: _Toc159917999]Resource 13 – algorithm errors
[image: Question: 2423 - 437 = 1986 along the top and illustrated as an incorrect vertical algorithm underneath because the numbers in the second row have been placed in the incorrect columns.]


[bookmark: _Resource_14:_Nicole’s_1][bookmark: _Toc159918000]Resource 14 – Nicole’s walk
[bookmark: _Resource_15:_Paper][image: Three lines A, B and C with zero to one. Line B has a halfway mark and Line C is divided into thirds. An arrow indicates 'Nicole's distance at different points along the line]

[bookmark: _Resource_15:_Four_1][bookmark: _Toc159918001]Resource 15 – four strikes
[bookmark: _Resource_14:_Algorithm][bookmark: _Resource_15:_Four][bookmark: _Resource_19:_Equation][bookmark: _Resource_17:_Equation][bookmark: _Resource_16:_Equation][image: ]


[bookmark: _Resource_16:_Equation_1][bookmark: _Toc159918002]Resource 16 – equation
[image: The equation 4942 +1392 = 6700]


[bookmark: _Resource_18:_Paper][bookmark: _Resource_17:_Paper][bookmark: _Toc159918003]Resource 17 – paper strips
[image: Tim, Yani and Rocco have pink strips of paper with 2 squares showing. A large blue square covers the rest.]


[bookmark: _Resource_16:_Answer][bookmark: _Resource_19:_Answer][bookmark: _Resource_18:_Answer][bookmark: _Toc159918004]Resource 18 – answer strips
[image: Answer strips showing that Tim has 2 pink squares, Yani has 4 pink squares and Rocco has 3 pink squares.]


[bookmark: _Resource_17:_Green][bookmark: _Resource_19:_Green][bookmark: _Toc159918005]Resource 19 – Green Paddock PS
[image: ]

[bookmark: _Resource_18:_Prison][bookmark: _Resource_20:_Prison][bookmark: _Toc159918006]Resource 20 – prison cells
[image: Large square divided into 12 small squares.]


[bookmark: _Resource_19:_Frayer][bookmark: _Resource_21:_Frayer][bookmark: _Toc159918007]Resource 21 – Frayer model
[image: ]


[bookmark: _Resource_20:_Museum][bookmark: _Resource_22:_Museum][bookmark: _Toc159918008]Resource 22 – museum visitors
[image: Image detailing museum visitors. Monday had 3085, Tuesday had 4873, Wednesday had 6405, Thursday had 4592, Friday had 7398, Saturday had 9567, Sunday had 9024. How many more people visited the museum on a weekday than the weekend? Cartoon picture of a building.]


[bookmark: _Resource_21:_Problems][bookmark: _Resource_23:_Problems][bookmark: _Toc159918009]Resource 23 – problems
[image: Sarah has saved some money to go on a holiday. She starts with $4254. She spends $467 on her flights and $1228 on accommodation. Then, she earns some last minute pocket money of $789, doing jobs. How much money does Sarah have to spend on her holiday?
A bakery cooked 1368 cupcakes in the morning. In the afternoon, they cooked 2135 more cupcakes, however, 282 cupcakes came out of the oven burnt. How many cupcakes did the bakery have left to sell?]

[bookmark: _Toc159918010]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

	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
	
	
	
	
	
	
	
	

	Use place value to expand the number notation
	
	
	
	
	x
	
	
	

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

	Partitioned fractions A: Model and represent unit fractions, and their multiples, to complete a whole on a number line
MAO-WM-01, MA2-PF-01
	
	
	
	
	
	
	
	

	Model fractions with fraction strips and diagrams for halves, quarters, eighths, thirds
	
	
	
	
	x
	x
	x
	

	Determine the complementary fractional part needed to complete one whole (halves, quarters, eighths, thirds) (Reasons about relations)
	
	
	
	
	
	x
	x
	

	[bookmark: _Int_39zA0BDA]Represents numbers A: Whole numbers: Recognise, represent and order numbers in the millions
MAO-WM-01, MA3-RN-01
	
	
	
	
	
	
	
	

	Round numbers to a specified place value
	
	x
	
	
	
	x
	
	

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

	Regroup numbers in different forms (Reasons about quantity)
	x
	
	
	
	x
	
	x
	x

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

	Solve word problems, including multistep problems
	
	
	
	x
	
	
	x
	x

	Apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging (Reasons about relations)
	
	
	x
	x
	x
	
	x
	x

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

	Identify efficient and inefficient multidigit subtraction strategies
	
	x
	x
	x
	x
	x
	x
	x

	[bookmark: _Hlk140777949]Additive relations A: Use estimation and place value understanding to determine the reasonableness of solutions
MAO-WM-01, MA3-AR-01
	
	
	
	
	
	
	
	

	Round numbers appropriately when obtaining estimates to numerical calculations
	
	
	
	
	
	x
	
	

	Use place value understanding to check for errors in calculations
	x
	
	x
	
	
	x
	x
	

	Use estimation to check the reasonableness of solutions to addition and subtraction calculations
	
	
	x
	
	
	x
	x
	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
	
	x
	x

	Compare, evaluate and communicate strategies used to solve addition and subtraction problems
	
	x
	x
	x
	x
	x
	x
	x
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362 + 426=

426 can be partitioned into 400 + 20 + 6
362 +400 =762

762 +20 =782

782+ 6 =788
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586 -279 =

279 can be partitioned into 200 + 70 + 9
586 -200 =386

386-70 =316

316 -9 =307
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4998 + 955 =

I can take 2 from 955 and add it to 4998.
The equation becomes

5000 + 953 =

(2 up, 2 down)
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5009 -3997 =
If ladd 3 to 5009 and also add 3 to 3997 the difference
stays the same but the equation is easier to solve. It
becomes:

5012-4000 =
| can then subtract 4000 from 5012 and it will give me the
same answer as 5009 - 3997:

1012
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When app/ying rounding to the nearest 10 we can say
1:38 + 129 is about 1570 because I4:0 + 130 = I1570.

When app/ying rounding to the nearest hundred we can say
1:38 + 129 is about 1500 because 1400 + 100 = 1500
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Tim

Yani

Rocco

Tim has two equal parts visible.

Yani has 2/4 parts visible and

needs 2/4 to complete a whole.

Rocco has 2/3 parts visible and
needs 1/3 to complete a whole.
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Sarais trying to solve the subtraction problem below using
partitioning. Can you spot the error in her solution?

742 - 338 =40

42 - 300 = L2
L2 - 40 = 402

442 - 102 =
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There are 776 students in a school. 212 take the bus, some
walk and some ride their bike.

Look at the bar model below to help

you work out how many students

catch the bus, walk and ride to

school.
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A bakery sold 896 cupcakes in a week. They
sold more cupcakes on Monday than any other
day of the week. Draw a tape diagram to show

how many cupcakes were sold each day . \WW WW

Sarah went on an shopping spree and bought four items: a
dress for $536, a bag for $387, shoes for $478, and a necklace
for $219. However, she realized she had a discount coupon
worth $150 for the entire purchase. What was the total
amount she spent after applying the discount? ‘
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In a maths marathon, participants had to solve math problems in three rounds.
Lisa participated in the marathon and achieved a total score of 948 points.
However, her scores for each individual round were hidden, and only the total
score was revealed. How many possible combinations of scores can you find for
Lisa in each round if her third round was her best score?

There were 956 books in the library. Over
the weekend, half the books were borrowed
on Saturday and then half of the remaining

books were borrowed on Sunday. How many
books are still in the library?
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Nadia and Carolyn are competing to earn points in a new video game.
Nadia has won top points this week. Carolyn's score is kept a secret, but
you know that she has 2150 points less than Nadia. How many different
scores can you come up with for Carolyn that are 2150 points less than
Nadia's score?
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674 -268 = 976 - 598 =

598 - 387 = 456 - 238 =

576 - 329 =
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Question: 2623 - L:37 = |86 Question: 2623 - L:37 = |86
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(ireen Paddoc/e Publlc Schoo/ holds Hnelr school fair every year in December. They like fo
record how many Ineap/e attend the fair at different fimes, so fhey know how Inopu/ar
each of the activities are. An hour after the fair began there were there were 38771
peop’e there. A bit later 1625 more peop/e had arrived fo  join the fair in fime fo watch the
clown show. Affer the clown show, the jum’ping castle deflated so 2964 Ipeo’n/e left the fair
fo g0 home.
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Strategy 1 Strategy 2

Circle the strategy that was the most

Strat 3
rategy efficient. Explain why you chose that one.
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How many more PeOP/e visited the museum on a wee/eday than on the weekend?
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Sarah has saved some money fo goona hu/ldny, She starts
with $:25k She spends $:61 on her flights and $1228 on
accommodation. Then, she earns some last minute puckd

money of $789, Jaing_/obs, How much money does Sarah

have to s'yend on her haliday?
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: afternoon, fhey cooked 2135 more culucalees, however, 287
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