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[bookmark: _Toc150177722]Overview
[bookmark: _Toc149917297][bookmark: _Toc150177723]Learning intention
Students will learn to use mental and written strategies to add and subtract numbers up to five-digits, selecting from a range of strategies.
[bookmark: _Toc149917298][bookmark: _Toc150177724]Syllabus outcomes
The following teaching and learning strategies will assist in building capabilities and skills across the following 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
· MA2-AR-01 selects and uses mental and written strategies for addition and subtraction involving 2- and 3-digit numbers
· MA2-AR-02 completes number sentences involving addition and subtraction by finding missing values
NSW Mathematics K-10 Syllabus (2022)
[bookmark: _Toc149917299][bookmark: _Toc150177725]
National Numeracy Learning Progression guide
[bookmark: _Toc149917300][bookmark: _Toc150177726]What are additive strategies?
Additive strategies encompass a student’s ability to manipulate numbers in additive situations. As students develop an understanding of whole number and the operations of addition and subtraction, they transition from counting strategies to using more flexible strategies to solve problems. When applying additive strategies, students may manipulate numbers using their part-part-whole knowledge, renaming and partitioning of numbers (including using place value knowledge) and the inverse relationship between addition and subtraction.
When using additive strategies, students draw from their understanding of foundational ideas including:
· Part-part-whole knowledge. For example, because I know numbers are made up of smaller numbers, I can break them into parts and use them in ways that best suit my thinking. So, when I am trying to solve 58 + 13 + 8, I may partition 8 into 7 and 1. Then, I can combine 13 and 7 to have 20. Then, 58 and 20 more is 78. Finally, 78 and 1 more combines to be equivalent in value to 79.
· Recalling and using number facts. For example, I can use what I know about doubles, near doubles, pairs of number that combine to be equivalent to 10, and so on.
· Properties of the operations such as associative, commutative and inverse relationships
· Place value knowledge. For example, when solving 78 + 24 + 18, I may rename the quantities as 7 tens and 8, 2 tens and 4, and 1 ten and 8. Then I can collect the tens to join 7 tens with 2 tens and 1 ten to have 10 tens. Then I may collect the 2 eights, so I have 1 more ten (now 11 tens) and 6 ones. 6 ones and 4 ones can be renamed as another ten making 12 tens in total. 12 tens can be renamed 120.
· Building to landmark numbers/bridging to ten (typically multiples of 10 or 5). For example, when solving 37 – 19, I may partition 19 into 7 and 12. Then, I can subtract 7 from 37 to rest on 30, a landmark number. I could then subtract 10 more, 3 tens – 1 ten = 2 tens, which is 20. Then 20 – 2 leaves me with 18.
Students may demonstrate these behaviours as they develop increasing confidence with choosing and using flexible strategies to solve additive problems:
· Additive strategies AdS6-AdS8 
National Numeracy Learning Progression Version 3


[bookmark: _Toc149917301][bookmark: _Toc150177727]Overview of teaching strategies
[bookmark: _Toc149917302][bookmark: _Toc150177728]What works best
Explicit teaching practices involve teachers clearly explaining to students why they are learning something, how it connects to what they already know, what they are expected to do, how to do it and what it looks like when they have succeeded. Students are given opportunities and time to check their understanding, ask questions and receive clear, effective feedback.
This resource reflects the latest evidence base and can be used by teachers as they plan for explicit teaching.
Teachers can use assessment information to make decisions about when and how they use this resource as they design teaching and learning sequences to meet the learning needs of their students.
Further support with What works best is available.
[bookmark: _Toc149917303][bookmark: _Toc150177729]Differentiation
When using these resources in the classroom, it is important for teachers to consider the needs of all students, including Aboriginal and EAL/D learners.
EAL/D learners will require explicit English language support and scaffolding, informed by the Enhanced EAL/D enhanced teaching and learning cycle and the student’s phase on the EAL/D Learning Progression. Teachers can access information about supporting EAL/D learners and literacy and numeracy support specific to EAL/D learners.
Learning adjustments enable students with disability and additional learning and support needs to access syllabus outcomes and content on the same basis as their peers. Teachers can use a range of adjustments to ensure a personalised approach to student learning.
Assessing and identifying high potential and gifted learners will help teachers decide which students may benefit from extension and additional challenge. Effective strategies and contributors to achievement for high potential and gifted learners helps teachers to identify and target areas for growth and improvement. A differentiation adjustment tool can be found on the High potential and gifted education website. 
[bookmark: _Toc149917304][bookmark: _Toc150177730]Using tasks across learning areas
This resource may be used across learning areas where it supports teaching and learning aligned with syllabus outcomes.
Literacy and numeracy is embedded throughout all K-10 syllabus documents as capabilities. As the English and mathematics learning areas have a particular role in developing literacy and numeracy, NSW English K-10 and Mathematics K-10 syllabus outcomes aligned to literacy and numeracy skills have been identified.


[bookmark: _Toc149917305][bookmark: _Toc150177731]Considerations
[bookmark: _Toc149917306][bookmark: _Toc150177732]Language and vocabulary
As students are provided opportunities to experience concepts, teachers can also build understanding of mathematical vocabulary and communicating skills. Teachers can help build students’ confidence and capabilities by making complex mathematical ideas visible to students through drawings, diagrams, enactment, gestures and modelling. Making intentional connections between various representations and experiences with mathematical language helps build an understanding of important vocabulary whilst also building conceptual understanding.
[bookmark: _Toc149917307][bookmark: _Toc150177733]Talk moves
Classroom talk is a powerful tool for both teaching and learning. Rich, dialogic talk supports students in making sense of complex ideas and builds classroom communities centred around meaning-making. 'Talk moves' are some of the tools a teacher can use to support rich, meaningful classroom discussion.
Some of the talk moves include:
· wait time
· turn and talk
· revoicing
· reasoning
· adding on
· repeating
· revise your thinking.
The Literacy and numeracy website has additional information and resources to support talk moves. 
[bookmark: _Toc149917308][bookmark: _Toc150177734]Number talks
Number talks are a powerful teaching routine centred on short, intentional classroom conversation about a purposefully crafted problem solved using a broad range of mental strategies.  Their general goal is to build fluency and sense-making through meaningful communication, problem solving and reasoning. They provide regular opportunities to develop number sense and mathematical reasoning through exploring, using and building confidence in additive and multiplicative strategies.
Suggested structure for an open-sharing number talk:
1. A teacher determines the next learning goal for students and finds/designs a problem connected to that learning need.
2. The teacher (and their colleagues) consider and discuss possible responses from students and plan formative assessment strategies, questioning and how to use a broad range of tools to represent the possible ideas student may raise (for example enactment, diagrams, models, and so on.)
3. The carefully designed problem is posed to all students within the class.
4. Thinking time is allowed for students to consider the different strategies they would use to solve the problem.
5. Readiness to share is indicated by individual students raising a thumb unobtrusively against their chests (and raising one or more fingers if they think of other solutions).
6. Students are provided opportunities to turn and talk, sharing their ideas with other students sitting nearby.
7. The teacher listens to students as they talk, moving about the class inviting particular students to share their thinking more broadly, intentionally selecting and sequencing conversation that will best support the purpose of the number talk.
8. Thinking is collected and discussed. The teacher may seek a variety of answers without comment, then discus them as a class. Or the teacher may invite one student at a time to explain their thinking.
9. The teacher supports students to make connections between ideas and to other learning experiences.
10. The teacher concludes the open-sharing number talk by connecting back to the purpose of the task, making explicit the mathematical goal of the conversation.
The Literacy and numeracy website provides additional information and resources to support number talks.
[bookmark: _Toc149917309][bookmark: _Toc150177735]Two versus two
For most games, we recommend small groups of 4 students, working in pair of 2 (2 versus 2). This gives students the opportunity to discuss mathematical ideas, strategies and understanding with their team mates as well as their opponents.
[bookmark: _Toc149917310][bookmark: _Toc150177736]Think board
Think boards can be used to make connections between different mathematical concepts or for students to visually represent their understandings and strategies in a range of ways. See Appendix 1: Think board.
[image: ]
Figure 1: Think board


[bookmark: _Toc149917311][bookmark: _Toc150177737]Tools and resources to support learning
These tools and resources can be used throughout the tasks:
· playing cards
· white boards and markers
· interlocking cubes or centicubes
· counters
· dice (with various faces)
· dominos
· rekenreks
· multi-attribute blocks (MAB)
[bookmark: _Toc149917312][bookmark: _Toc150177738]Professional learning resources to support learning
The following videos illustrate how a number talk can look in the classroom. These videos show the flow from an open-sharing number talk into number talks designed as targeted follow-ups. Teachers could use these to explore and model the kind of language to use when highlighting ‘what is (some of) the mathematics?’
· Let's generalise
· Exploring strategies
· Let's talk using strategies to solve additive thinking problems
· Which to do in your head?
[bookmark: _Toc149917313][bookmark: _Toc150177739]Tasks
[bookmark: _Toc149917314][bookmark: _Toc150177740]Focus: Quantifying collections
Number busting
Teacher note: This activity can be used in partners or as individuals, guided by the teacher. Students use an understanding of structure, number facts, counting principles and part-part-whole number knowledge to examine different ways of quantifying the same collection.
Watch the 'Number busting' to learn how to play.
You will need
· 26 items, for example, pasta pieces, counters or pencils
· writing materials
How to play
1. Get 26 items, for example, pasta pieces, counters or pencils.
2. Organise and describe your collection.
3. Try to reorganise and describe your collection as many times as you can within 5 minutes.
4. Draw and record all the ways of thinking about your collection. 
5. Play number busting again.
Variations
· [bookmark: _Toc149917315]This activity can be adapted by changing the size of the collection students are working with. It can also be adapted by exploring the use of tools, such as ten-frames, domino patterns, and so on, to help organise the collections.
Reference: Mathematics K-6 resources Stage 1 number busting’ activity © State of New South Wales, Department of Education.
Handfuls
Teacher note: Students explore different ways of structuring a collection to answer the question, “how many?” This activity focusses on building number sense and can be used as a whole class or in small focus groups.
Watch ‘Handfuls’ to learn how to play.
You will need
· collection of items, for example, pasta or counters
· writing materials
How to play
1. Take a handful of counters or pasta.
2. Hold the objects in your hand and imagine how many you have.
3. Record your estimate.
4. Describe what that collection might look like by visualising and imagining.
5. Organise your collection so someone can determine how many items there are by looking and thinking.
Discuss
· How many do you have altogether?
· How have you organised your collection?
· Did you have more or less than your estimation?
· Can you organise them differently?
· How many ways can you arrange your collection so you can see how many there are by looking and thinking?
Variations
· [bookmark: _Toc149917316]This activity can be adapted by changing the size of the numbers (one handful, two handfuls, bucket of item dumping) and by changing tools, such as tens frames or sorting rings, to help organise the collections. 
Reference: Adapted from Ann Gervasoni, Monash University. Published on reSolve - Counting handfuls.


Minute to win it
Teacher note: Students use an understanding of structure, number facts, counting principles and part-part-whole number knowledge to quantify a large collection. This activity is a paired activity.
Watch ABC Education 'Minute to win it' to learn how to play.
You will need
· timer
· counters
· dice
How to play
1. A timer is set for 1 minute.
2. Player B rolls either one die or two dice (add the 2 numbers together) and calls this number out.
3. Player A collects the amount of counters called out by Player B.
4. Player A has a total of 1 minute to collect as many counters as they can to meet the target.
5. Once the minute is up, Player A devises a method for quantifying the collection. The teacher or partner may prompt the student to explore non-count by one strategies or ways of organising the collection that can be more easily quantified. 
6. [bookmark: _Toc149917317]Player A reasons their method to Player B. Player A and B reverse their roles.
Reference: ‘Quantifying numbers’ ABC Education and adapted from Clarke and Roche.
[bookmark: _Toc149917318][bookmark: _Toc150177741]Focus: Developing flexible strategies with two-digit numbers and beyond
Bundling battle
Teacher note: Students aim to be the first pair of players to reach a target number, regrouping and renaming into tens and ones as they grow their collection. This game can be played as 2 versus 2.
You will need
· six-sided dice
· bundling sticks (ice cream sticks) and elastic bands
How to play
1. A target number is set, for example, 120.
2. Players take turns to roll and collect the corresponding number of bundling sticks, regrouping and renaming collections of ten.
3. The first player to reach the target number is the winner.
Extending thinking
· During play, ask students questions such as:
· How many bundling sticks do you have?
· How many more do you need to reach the target number?
· How many more do you have than your partner?
· [bookmark: _Toc149917319] To develop students understanding of place value, talk with students about renaming the collection in various ways. For example, 75 can be renamed as 7 tens and 5 ones, 6 tens and 15 more and so on.
Reference: Adapted from ‘Trading games’ in Siemon et al. (2005). Teaching Mathematics – Foundations to Middle Years second edition. Oxford University Press, Melbourne.
Trading game
Teacher note: Students work with a partner to use their knowledge of regrouping and renaming (‘trading’) to build their cumulative total. They also apply their knowledge of flexible strategies to combine a string of one-digit numbers. The team with the highest cumulative total is the winner. 
You will need
· six-sided dice
· MAB
· Appendix 2: Trading game
How to play
1. Provide pairs of students with 5 dice. 
2. Have pairs take turns rolling the dice and finding the total of all 5 dice rolled. Students should be supported to first look for, and use, number facts they know rather than simply counting-on. If students roll numbers that add up to make 7, 14, 21, 28 or 35, they score an extra 3 points. Students can use Appendix 2: Trading game to record.
3. Students collect MAB to represent their total. They continue to add their cumulative total each time they roll the dice, adding to their collection and requiring them to exchange MAB as they progress their game. 
4. The winner is the person with the largest cumulative total. Students record as they play, see Figure 2.
 [image: ]
[bookmark: _Ref149913051]Figure 2: Example of recording table
Further support can be found by watching ABC Education partitioning numbers using efficient strategies.
Variations
· This activity can be adapted by playing in reverse. Starting from 2 hundreds, students subtract until they have no MAB remaining.
· [bookmark: _Toc149917320]Students may start from a number other than zero.
Reference: Developing Efficient Numeracy Strategies 1© State of New South Wales, Department of Education
[bookmark: _Toc149917321][bookmark: _Toc150177742]Focus: Doubling strategies
Near doubles bingo
Teacher note: Students use their understanding of doubles to derive facts with near doubles. 
You will need
· bingo board or Appendix 3: Near doubles bingo
· counters
How to play
1. Provide each student with a 4 x 4 bingo board or Appendix 3: Near doubles bingo.
2. Ask the students to place the numbers 5, 7, 9, 11, 13, 15, 17 and 19 randomly into the squares of the grid. Numbers can be repeated.
3. Call out near doubles, for example, 6 + 7, 10 + 9, in random order.
4. Students determine the answer and place a counter onto the bingo board if they can match a numeral to the answer.
5. The first player to complete a line of 4 counters in any direction is the winner.
Variation
· [bookmark: _Toc149917322]Students investigate double facts hidden within collections such as 5, 7, 9, 11, 13, 15, 17 and 19 using tools such as interlocking cubes and rekenreks.
Reference: Developing Efficient Numeracy Strategies 1© State of New South Wales, Department of Education.

Double or near double?
Teacher note: Students choose to double, or almost double, a number to be the first person (or pair of students) to reach zero. This game draws on students’ use of flexible strategies whilst supporting their awareness of doubles and near doubles. 
You will need
· ten-sided dice
· Appendix 4: Recording table
· number chart
How to play
1. Provide students with a 1-10 dice, Appendix 4:Recording table and a hundred chart.
[image: Table with three columns - 

Double or near double activity - Activities to support Early Arithmetical Strategies]
Figure 3: Example recording table
2. Students select a starting number, for example, 60 and mark it on their charts.
3. Students take turns to the roll the dice and choose to double the number or work out a near double. For example, if a student rolls 8 they could choose to:
· double 8 to make 16
· decide 7 + 8 is a near double totalling 15
· 9 + 8 is a near double that makes 17.
4. Students tell their partner the fact they are using and the answer. If their partner agrees with their thinking, the students gets to move that number of spaces towards zero from the chosen starting number.
5. The first person to reach zero is the winner.
Variations
· Allow students to double or halve the number rolled, trying to get to a target number
· [bookmark: _Toc149917323]Use a 1-6 dice to support student as they learn early facts
Reference: Developing Efficient Numeracy Strategies 1© State of New South Wales, Department of Education.

Doubles fill
Teacher note: This 2 versus 2 game support fluency with doubles facts and builds number sense by connecting quantities with symbols and language.
Watch 'Doubles fill' to learn how to play and download the required resources.
You will need
· 0-9 spinner
· doubles spinner 
· game board
· pencils
· 2 paperclips.
How to play
1. Players take turns to spin the 9 spinner (or roll dice) and spin the doubles fill spinner. 
2. If a player spins a 6 and spins ‘double’, they double 6 to make 12, explaining their thinking to their partner who records the number sentence.
3. The player then colours in a corresponding array.
4. Then players swap roles.
5. If there is no space on the grid, players miss a turn.
6. Play continues until no one can add another array.
7. Players then calculate the number of squares they covered and the person with the largest area is the winner.
Variations
· Use materials to work out double facts.
· Make up ‘codes’ to show the order in which they made the arrays (see video).
· Students can rotate and rename the array to use the commutative property, for example, change 5 twos into 2 fives and colour the corresponding array.
· [bookmark: _Toc149917324]Change the spinner to include repeated doubling.
Reference: Activity adapted from Teaching Mathematics Foundations to Middle Years by Siemon et al.


Three tens in a row
Teacher note: This game can be played as 2 players versus 2 players to promote conversation and reasoning. Students use their understanding of patterns and additive strategies to combine two numbers that make ten.
Watch 'Three tens in a row' to learn how to play.
You will need 
· 2 different coloured markers
· writing materials 
· a 0-9 dice (a spinner or playing cards A-9).
How to play 
1. Draw a 3x3 grid as a game board (like noughts and crosses game board).
2. Players take turns to roll the dice and write the number in one of their boxes.
3. The goal is to be able to write 2 numbers in each box that combine to make 10.
4. Players continue taking turns until a player has been the first to make 3 tens in a row.
101 and you’re out!
Teacher note: This game can be played as 2 players versus 2 players to promote conversation and reasoning. Students use their understanding of place value and additive strategies to get as close to 100 as possible. 
Watch '101 and you're out!' to learn how to play.
You will need
· Appendix 5: 101 recording table
· dice or numeral cards 1-6
· pencils or markers
· your mathematics workbook.
How to play
1. Make a game board by drawing a 6 x 4 table. 
2. Label the columns as tens, ones, number and total (moving from left to right) or use Appendix 5: 101 recording table.
3. Each time a team of players rolls the dice, they decide whether the number has the value of tens or ones. For example, if a student rolls a 3, they could use it as 3 ones (3) or 3 tens (which we rename as 30). Once the value has been decided, students record the roll in the ones or tens column on their table. Then they record the number and the total. 
4. Play continues for 6 rolls each, taking each roll in turn. 
5. Once the value has been recorded, it cannot be changed. 
6. The winners are the team of players with the sum closest to 100 without going over.
7. Invite students to draw up some new game boards. Use the same numbers to get closer to 100 than in the first game.
8. Play again.
Variations
· Use numbers 0-9. Playing cards can be used or make a spinner.
· Roll the die 4 times to get as close as possible to 100.
· Change the target number.
· Use MAB or ice cream sticks to create the numbers.
Discuss
· Did you get closer to 100 on your second attempt with the same numbers? 
· What did you do differently? 
· What did you keep the same? 
· Is there a way you could have gotten even closer? 
· What if the target was 120, what would you change?
· [bookmark: _Toc149917325]What advice would you give to someone playing this game for the first time?
Reference: Mathematics K-6 resources Stage 1 101 and you're out activity. © State of New South Wales, Department of Education.
Dicey addition
Teacher note: This is a two-player game where students use their number sense to create equations (number sentences) where the closest to a total of 100 wins.
Watch 'Dicey addition' to learn how to play.
You will need
· a 0-9 dice or 0-9 spinner 
· some paper
· writing materials
How to play 
· Students find a partner and a 0-9 dice or spinner.
· Draw a game board so each student has the same one, for example,
start with: _  _  _ + _  _  _ + _ _ _ = ________ or choose something different.
· Each player takes a turn to roll or spin and decide where to place that digit in their number sentence (equation).
· Students roll or spin 9 times each.
· The person whose sum is closest to 100 is the winner.
· Students share their thinking with a partner and record in mathematics journal or workbook where appropriate.
Variations
· [bookmark: _Toc149917326]Adapted this activity into an investigation. Ask students to develop methods to see if they can increase their chances of winning. They could then develop their own blank number sentences to include subtraction and then both addition and subtraction.
Reference: Activity adaptation of Dicey Addition from NRICH by Faculty of Mathematics, University of Cambridge.
Closest to 100
Teacher note: This is a 2 player game and can be played as 2 players versus 2 players. Students use their number sense to create a variety of equations (number sentences) totalling 100.
Watch 'Closest to 100' to learn how to play and see a variation.
You will need
· deck of cards
· recording sheet or whiteboard
How to play 
1. Players shuffle the cards and put them in a central pile. One person takes 6 cards and places them face up for everyone to see.
2. The goal is to use addition and subtraction to get as close to a total of 100 as possible.
3. Each card can only be used once. It can be used to form a one- or two-digit number.
4. Players score zero points if they reach exactly 100. Otherwise, they work out their points based on the difference between their total and 100. For example, if a team created a total of 98, they would score 2 points.
5. Keep a cumulative total of their difference to 100. The winner is the team to have the lowest points score at the end of the agreed number of rounds for example 4 rounds. For example, if a 9, 1, 2, 6, 3, 9 have been flipped over, a student could:
· Make 91 and 9, adding them together to make 100
· Make 99 and 1, adding them together to make 100
· Make 63 and 29, adding them together to make 92. Then, add 9 more to make 101. Subtract 1 from 101 to make 100.
· If students had flipped over 3, 3, 6, 8, 1, 2, a student could: 
Make 83 + 23 = 106. 106 - 6 = 100
Make 86 + 13 + 3 = 102. 102 - 2 = 100
Variation
· This task can be adapted by changing the number of cards used or the target number, for example, as close to 39 or 250. Limits can be set to adjust the task, for example the first 3 cards are single digits and the next 3 cards are ‘multiples of 10’. For example, 3, 6, 1, 9, 3 and 4 are turned over and they would need to be used as 3, 6, 1, 90, 30 and 40.
· Play closest to 1000


Subtraction face off
Teacher note: This 2 player versus 2 player game requires students to apply their number sense and additive strategies whilst exploring the concept of difference.
You will need
· deck of cards
· writing materials
How to play 
1. Provide pairs of students with a set of playing cards. 
2. Students use Ace to 9 to represent 1 - 9.
3. Have students shuffle the cards and deal them out evenly between the 2 players. 
4. Students place their cards into a face down pile. Each team takes 5 top cards from the top of the pile to form a three-digit number and a two-digit number.
5. Students can arrange the cards in any way they like to make the smallest difference between the 2 numbers.
6. Teams explain and record their turn using a range of tools such as, number lines, concrete materials, diagrams, equations (number sentences) and so on.
7. The team with the smallest difference collects all 10 cards. Students continue playing until one team has lost all their cards.
8. Have students record the strategies used for one of the rounds of play.
Variations
· Change the number of cards the players pick up. For example, choose only 4 cards and form 2 two-digit numbers. 

[bookmark: _Appendix_1][bookmark: _Appendix_1:_Think][bookmark: _Toc149917327][bookmark: _Toc150177743]Appendix 1: Think board
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[bookmark: _Appendix_2:_Trading][bookmark: _Toc150177744]Appendix 2: Trading game
[image: Table with the columns titled, hundreds, tens, ones, I rolled. ]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.


[bookmark: _Appendix_3:_Near][bookmark: _Toc150177745]Appendix 3: Near doubles bingo
[image: Near doubles bingo game board, 4x4 grid.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.


[bookmark: _Appendix_4:_Recording][bookmark: _Toc150177746]Appendix 4: Recording table
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[bookmark: _Appendix_4][bookmark: _Appendix_5:_101][bookmark: _Toc149917328][bookmark: _Toc150177747]Appendix 5: 101 recording table
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	Number
	Total
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