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Developing Number Talk Approaches 
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Raising Attainment in Mental Maths through Development of Mental Maths Strategies
Developing Number Talk Approaches:
Raising Attainment in Mental Maths through 

Development of Mental Maths Strategies
Acknowledgements
The following ‘Number Talks’ strategies and approaches are based upon those recommended in the book 

‘Number Talks:  Helping Children Build Mental Math and Computation Strategies’ 
by Sherry Parrish

Copies of this book are available in South Ayrshire Schools for further reading.
What is a Number Talk?
A number talk is a strategy to build flexibility, accuracy and efficiency in mathematical thinking through the articulation of, and sharing of, mental math strategies.

Key Features of a Number Talk

· A classroom conversation around a purposefully crafted computation problem that is solved mentally.

· The problems in a number talk are designed to elicit specific strategies that focus on number relationships and number theory.

· Pupils are provided with problems in either a whole class, or small group, setting and are expected to mentally solve them accurately, efficiently and flexibly.

· Pupils share and defend their solutions and strategies, they have the opportunity to collectively reason about numbers while building connections to key conceptual ideas in maths.

· It is a stand-alone activity.

· Conducted in five to fifteen minutes.
Benefits of a Number Talk

Through participating in number talks, the pupils have the opportunity to:

· Clarify their own thinking;

· Consider and test other strategies to see if they are mathematically logical;

· Investigate and apply mathematical relationships;

· Build a repertoire of efficient strategies;

· Make decisions about choosing efficient strategies for specific problems.
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Teacher’s Role

· Facilitator of problems

· Write answers and strategies on the board

· Plan for the day's number talks and prepare resources

· Be sure Number talks only lasts 5-10 minutes
Four Essential Features of a Number Talks

1.  Location - the setting should allow you to maintain close proximity to the pupils for informal observations and interactions.
2.  Time – provide appropriate wait time for the majority of the pupils to access the problem.  
Provide opportunities for the children to learn how to use Number Talk ‘hand signals’ to show that they are thinking about a problem or have a solution 
(an overview of hand-signals is provided later in this booklet).
3.   Accept, respect and consider all answers.  
Record strategies used by the pupils on the board – this helps to make thinking visible for the children.  Explore wrong answers.  Accept and consider all answers but be prepared to ‘shelf’ an answer for another time.
4.  Encourage pupil communication throughout the number talk.  
Provide opportunities for the children to learn how to use Number Talk discussion ‘stems’ – the ‘stems’ help to scaffold the discussion. 
(an overview of Number Talk ‘Stems’ is provided later in this guide).
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Overview of Number Talk Strategies at Each Stage of the School
	Aspect of Number/

Number Operation
	Strategy / Tool
	N
	P1
	P2
	P3
	P4
	P5
	P6
	P7
S1

S2

	Developing ‘Number Sense’ and ‘Number Fluency’ with numbers to 5
	Dot images
	(
	(
	
	
	
	
	
	

	
	Ten frames
	(
	(
	
	
	
	
	
	

	
	Rekenreks
	
	(
	
	
	
	
	
	

	Developing ‘Number Sense’ and ‘Number Fluency’ with numbers to 10
	Dot images
	(
	(
	
	
	
	
	
	

	
	Ten frames
	(
	(
	
	
	
	
	
	

	
	Rekenreks
	
	(
	
	
	
	
	
	

	Developing ‘Number Sense’ and ‘Number Fluency’ with numbers to 20
	Dot images
	
	(
	(
	
	
	
	
	

	
	Ten frames
	
	(
	(
	
	
	
	
	

	
	Rekenreks
	
	(
	(
	
	
	
	
	

	Addition
	Counting On/ Adding Up in Chunks
	(
	(
	(
	(
	(
	(
	(
	(

	
	Doubles / Near-doubles
	
	(
	(
	(
	(
	(
	(
	(

	
	Making Tens/Bridging Through Ten
	
	(
	(
	(
	(
	(
	(
	(

	
	Making Landmark or Friendly Numbers
	
	(
	(
	(
	(
	(
	(
	(

	
	Place Value - Partitioning
	
	(
	(
	(
	(
	(
	(
	(

	
	Compensation
	
	(
	(
	(
	(
	(
	(
	(

	
	Bridging through 60 (time related)
	
	
	
	
	
	(
	(
	(

	Subtraction
	Adding up
	
	(
	(
	(
	(
	(
	(
	(

	
	Removal or Counting Back
	
	(
	(
	(
	(
	(
	(
	(

	
	Place Value - Partitioning
	
	
	
	
	(
	(
	(
	(

	
	Place Value and Negative Numbers
	
	
	
	
	(
	(
	(
	(

	
	Re-ordering
	
	
	
	
	(
	(
	(
	(

	
	Adjusting one Number to Create an Easier Problem
	
	
	
	
	(
	(
	(
	(

	
	Keeping a Constant Difference
	
	
	
	
	(
	(
	(
	(


PLEASE SEE PAGES 18 AND 19 FOR EXPLANATIONS OF THE ADDITION AND SUBTRACTION STRATEGIES.

	Aspect of Number/

Number Operation
	Strategy / Tool
	N
	P1
	P2
	P3
	P4
	P5
	P6
	P7

S1

S2

	Multiplication
	Repeated Addition or Skip Counting
	
	
	
	(
	(
	(
	(
	(

	
	Making Landmark or Friendly Numbers
	
	
	
	
	(
	(
	(
	(

	
	Partial Products
	
	
	
	
	(
	(
	(
	(

	
	Doubling and Halving
	
	
	
	
	(
	(
	(
	(

	
	Breaking Factors into Smaller Factors
	
	
	
	
	(
	(
	(
	(

	
	Grid Method
	
	
	
	
	(
	(
	(
	(

	Division
	Repeated Subtraction or Sharing/Dealing Out
	
	
	
	
	(
	(
	(
	(

	
	Partial Quotients 
	
	
	
	
	(
	(
	(
	(

	
	Multiplying Up
	
	
	
	
	(
	(
	(
	(

	
	Proportional Reasoning
	
	
	
	
	(
	(
	(
	(


PLEASE SEE PAGE 20 FOR EXPLANATIONS OF THE MULTIPLICATION AND DIVISION STRATEGIES.

Four Goals of Number Talks in Primary 1, Primary 2 and Primary 3
1.  Developing number sense (awareness of numbers and what they are, conservation of number, one-to one correspondence, estimation of number)

2. Developing fluency with small numbers (knowing how numbers can be composed and decomposed e.g. 8=4+4, or 7+1 or 10-2)

3. Subitizing (the ability to quickly identify the number of items in a small set without counting)

4. Making tens

Number Talk Activities – P1-P3

Number Talks activities and approaches to develop number sense, number fluency, skills in subitizing and making tens:
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· Dot images: How many did you see?  How did you see them?    
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Ten Frame activities 

· Rekenreks: Exploring numbers using 1-20 Counting Frames  
· Number lines activities

· ‘Making Tens’ weekly activities
‘Dot Images’ Number Talk – Purpose and Suggested Approach

Purpose:  Showing pupils an organized arrangement of dots for a few seconds and then asking them to share how many they see encourages subitizing and number fluency.  
Suggested Approach:

· Prepare a selection of ‘dot images’ in advance for the pupils to look at, count and discuss.  The number of dots should be appropriate to the age and stage of the pupils.  
· The dot images could be prepared on:
· ActivPrimary Flipcharts (an electronic example has been prepared and will be shared with all staff);
· Large magnetic boards with large coloured counters;
· Laminated piece of A3 paper with coloured counters stuck on with blutac
· A3 paper with the dots drawn on.
· Gather the pupils together.  Explain that they are going to be learning to: 
· count a number of objects and talk about how we did it;   
· talk about and explore different ways of counting objects by putting them in groups.
· Explain that you are going to show the pupils a dot image for a few seconds.  They should look at it and count the dots.  They should think about how many they see.  They should also think about how they see them.
· Hand signals:  Remind the pupils to use a closed fist pressed against their chest when they are thinking about the problem.  Remind them to put a thumb up to show that they have found one way of solving it (counting the dots).  Remind the pupils to put a thumb up and a finger up if they have two ways of solving it (counting the dots).
· Show them the dot image – for no more than 5 seconds the first time. Hide the image. If using ActivInspire, pull down the ‘drop down blind’ from the tools menu.
· [image: image17.png]Counting Back from 14 in Chunks.

~
)
10 1

Adding On from 7

W “

10 14



Pupils think about it and use hand signals to show their thinking. 
· Invite the pupils to tell you individually how many they saw.
· Show the same dot image again.  Keep the dot image visible.  Invite the pupils to tell you how many they see.  Invite them to tell you how they see them.  Annotate their strategies using circles to group dots as required.  Make links between the pupils’ strategies and addition facts….”so you saw 9 as double 4 plus 1”
· Move on to the next dot image.
· Repeat the process above.  
‘Five-Frame and Ten-Frame’ Number Talk - Purpose and Suggested Approach
Purpose
Five-frames/Ten-Frames are used to foster number fluency, subitizing, working with place value and computing with addition and subtraction. 

Two ten frames can be put together to develop understanding of numbers to 20.  
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Whole Class Discssion

Ten-frames activities can be carried out by displaying the image of a ten-frame (or two ten frames) and using this for whole class discussion.

Suggested Approach:

· Prepare a selection of ‘Ten-Frame’ in advance for the pupils to look at, count and discuss.  The number of objects in the ten-frame should be appropriate to the age and stage of the pupils.  
· The ten-frame images could be prepared on:
· ActivPrimary Flipcharts (an electronic example has been prepared and will be shared with all staff);
· Large magnetic boards with ten-frame drawn on and large coloured counters;
· Laminated piece of A3 paper, ten-frame drawn on, coloured counters stuck on with blutac
· A3 paper with the ten frame images drawn on.
· Gather the pupils together.  Explain that they are going to be learning to: 
· count a number of objects and talk about how they did it;   
· talk about and explore different ways of counting objects by using our understanding of….. (the number 5/number 10/tens/doubles)
· Explain that you are going to show the pupils a ten-frame image for a few seconds.  They should look at it and count the objects inside the ten-frame.  They should think about how many they see.  They should also think about how they see them.
· Hand signals:  Remind the pupils to use a closed fist pressed against their chest when they are thinking about the problem.  Remind them to put a thumb up to show that they have found one way of solving it (counting the objects).  Remind the pupils to put a thumb up and a finger up if they have two ways of solving it (counting the objects).
· Show them the ten-frame image – for no more than 5 seconds the first time. Hide the image. If using ActivInspire, pull down the ‘drop down blind’ from the tools menu.
· Pupils think about it and use hand signals to show their thinking. 
· Invite the pupils to tell you individually how many they saw.
· Show the same ten-frame image again.  Keep the ten-frame image visible.  Invite the pupils to tell you how many they see.  Invite them to tell you how they see them.  Annotate their strategies using circles to group dots as required.  Make links between the pupils’ strategies and addition facts….”so you saw 9 as double 4 plus 1”
· Move on to the next dot image.
· Repeat the process above.  
Individual/Paired Activities
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Pupils may also be set the task of using cubes within a ten frame to create numbers – for example – “show me the number 8” and “now show me number 8 in a different way”.

Pupils could also work with partner on ten-frame activities.  “Make the number 6.”  “Talk to your partner about how you

Made the number 6.”  “Did you both make the number 6 in the same way?”  “How was your strategy different?”

Unifix Ten-Frames and Unifix cubes have been purchased for all P1 and P2 pupils in Prestwick Cluster Primary schools.  
‘Dot Images’ and ‘Ten Frames’ – Additional Activities
The following ideas are suggested on the website:  

http://www.k-5mathteachingresources.com/ten-frames.html
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Using Dot Cards and Ten Frames

Enlarged dot cards can be used during mental math sessions to prompt mental images of numbers and different mental strategies for manipulating these numbers. Activities with enlarged ten frames enable children to automatically think of numbers less than ten in terms of their relationship to ten, and to build a sound knowledge of the basic addition and subtraction facts for ten, which are an integral part of mental calculation.

Listed below are some examples of ways that these materials can be used during mental math sessions to build number sense:

Flash 
Flash a dot or ten frame card briefly and have pupils write the number on a whiteboard. Using whiteboards, rather than having pupils say the number, ensures that all children attempt to respond and allows the teacher to assess class progress. When the response is oral, not all pupil responses are audible. Encourage pupils to share the different strategies used to find the total number of dots for cards, “How did you see it?” This can be varied by asking pupils to write the number and draw the pattern they saw, or by having them build the number flashed on their own blank frame.

Flash: One More
Once pupils are familiar with the basic patterns, and know them automatically, flash a 10 frame or dot card and ask them to name the number that is one more than the number flashed.
Variation: ask pupils to give the number that is two more/one less/double/ten more than the number flashed

I Wish I Had 10
Flash a dot card or ten frame showing 9 or less and say, “I wish I had 10”. Pupils respond with the part that is needed to make ten. The game can focus on a single whole, or the “wish I had” number can change each time.
Variation: teacher flashes card and pupils write the complement of ten on individual whiteboards with dry erase markers.
I Wish I Had 12
As above but pupils respond with how many more are needed to make twelve. Pupils should be confident in facts of 10 before this is attempted. For example to go from 8 to 12, they should realize they need 2 more to get to 10, then 2 more to 12. 2 and 2 is 4.
Variation: pupils draw an empty number line on their whiteboards to show the two jumps used to get to the target number.

1 more/1 less/10 more/10 less
The following four prompts are written on the board: 
one more
one less
ten more
ten less
The teacher flashes a dot or ten frame card as the ‘starting number’. The first pupil selects one prompt. For example, if the teacher flashes a card showing ‘5’ the first pupil might say, “one more than 5 is 6”, the second pupil might say, “ten more than 6 is 16”, and the third pupil might say, “one less than 16 is 15”. Continue until all pupils have had a turn.

Teen Frame Flash (11-20)
Once pupils are subitizing dot/ten frame patterns 0- 10, cards showing larger numbers (i.e. more than one ten frame) should be introduced. A large copy of dot cards 11-20 can be posted on the math bulletin board showing the numeral and numeral word and a smaller version, without numerals, used during mental math sessions with the following key questions: How many?; How many more than 10?


As pupils become familiar with the 'teen' patterns introduce further questions to develop number relationships.

· What is one more/two more than the number I flashed?

· What is one less/two less than the number I flashed?

· How far away is the number I flashed from twenty?

· Double the number I flash.

· What is the near Doubles fact? (i.e., if 15 is flashed, pupils answer 7+8)

Multiples (Primary 3 onwards)
Flash a dot or ten frame card and ask pupils to give you the product if the number you flash was multiplied by 2, 5 etc.

‘Rekenrek’ (1-20 Counting Frame) Number Talk – Purpose and Suggested Approach 

Purpose

· Rekenrek activities can be designed to promote understanding of how numbers can be composed and decomposed in different ways. 

· They enable pupils to make mental images of numbers. 

· Using 5 and 10 as anchors for counting, adding and subtracting helps to build efficient methods of counting.

· [image: image21.emf]Through experimenting with rekenreks, pupils gain an understanding of the relationships between numbers and develop a variety of addition and subtraction strategies, including doubles plus or minus one, making tens, and compensation, leading to quick recall of basic facts. 

Suggested Approach:

· Gather the pupils together.  Explain that they are going to be learning to: 
· Use their rekenreks to show (different ways of making numbers up to ten/different ways of making numbers up to 20/how to double a number/how to add or subtract numbers within 10/20)   
· talk about and explore different ways of making numbers to 10/20 
The following activities are suggested on the website:
http://www.k-5mathteachingresources.com/Rekenrek.html
· Meet the Rekenrek: Begin by asking children what they notice about the rekenrek. Then introduce the ‘start position’(all beads over to the far right) and have them practice sliding beads in groups rather than one by one “Put your beads in start position. Now, without touching the beads, count the first three beads in your mind. On the count of three, slide all three beads at once across the string. One… two…three!” Repeat with other numbers.

· Show me 0-10: Say a number, or hold up a numeral card (0-10). Ask students to show the given number by moving the beads with one push.

· Show me 11-20: As above but ask students to show the given number of beads using only two pushes.

· Quick Images: Push some beads across and display them briefly before covering them with a piece of cloth or card. Ask, “How many beads did you see? How do you know?” Asking children to draw or write what they saw on a dry wipe board ensures that everyone is actively involved and serves as a quick assessment. 
· Finding Different Ways to Make a Given Number: Initially use only the top row of beads.  Begin by sliding the red beads to the left and the white beads to the right on the top row of the rekenrek. Choose a number to build. “Let’s see how many ways we can build 6 by sliding beads from each side to the middle. What if I slide 4 red beads from the left and 2 white beads from the right. Does that make 6 beads? Can you think of another way to make 6? Record the different ways 6 can be built. This activity should be repeated many times using different numbers from 1-10. Once children are confident using the top row, combinations can be found using both the top and bottom rows. Children can record the different ways they find to build the given number.
· Building Missing Addends: Ask a pupil to be your partner. Tell the class that you and your partner are going to build the number 6 as a team. You will move beads on the top row and your partner will move beads on the bottom row. “I am going to slide 4 beads to the left on the top row. Now in one move, you slide beads on the bottom row to build the number 6.” Pair pupils up and have them turn over the top card in a stack of numeral cards and work with their partner to build that number in as many different ways as possible. Begin with cards 1-10, later increase to 1-20. A ten row rekenrek can be used with students who are ready to represent numbers larger than 20. 
Number Talk Approach:  Making Tens
· Use a weekly classroom estimation jar to give children the opportunity to initially build a sense of estimation by making predictions.  After predictions are made, empty the contents of the jar and prompt pupils to organise the objects into groups of five and ten for easy counting.

· Children use interlocking cubes to build a tower to match their height.  Count the number of cubes used by grouping by tens.

· Children organise classroom materials into groups of ten for easy distribution.  
Number Talk Approach:  Number Lines
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A number line is an important tool for discussing and modeling strategies in addition and subtraction.

· Using number lines allows the pupils to visualise the action of the operation and the magnitude of the numbers and the distance moved.

· Vital to explicitly model the distance moved by drawing actual jumps made – whether adding or subtracting.
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Number Talk Approach:  Hundred Square
The Hundred Chart helps children to count;

model addition and subtraction strategies; and

notice important ideas and patterns about our

number system of tens.

[image: image1]
Primary 1 to Primary 7 and Beyond:  Number Talks – Mental Calculation Strategies:  Addition, Subtraction, Multiplication and Division
Purpose and Suggested Approach
Purpose
A number talk is a strategy to build flexibility, accuracy and efficiency in mathematical thinking through the articulation of, and sharing of, mental math strategies.
Suggested Approaches
· Prepare a selection of number problems, or calculations, to be completed mentally, in advance.  These should be appropriate to the age and stage of the pupils. 
· If you wish to focus on teaching specific mental calculation strategies, prepare a string of related problems – that way, they can scaffold each other.
· Start with small numbers so the students can learn to focus on the strategies instead of getting lost in the numbers

· Keep Number Talks short - they are not intended to replace your ongoing maths lessons. 

· Encourage pupils to actively engage in number talks activities by practising and using the hand signals and discussion stems.  Make thinking visible!  Record and discuss strategies used.

· Gather the pupils together.  Explain that they are going to be learning to: 
· use a variety of mental calculation strategies to find the answer to addition/subtraction/multiplication/division problems;   
· talk about and explore different mental calculation strategies.
· Hand signals:  Remind the pupils to use a closed fist pressed against their chest when they are thinking about the problem.  Remind them to put a thumb up to show that they have found one way of solving it.  Remind the pupils to put a thumb up and a finger up if they have two ways of solving it.
· Show, or read aloud, the mental calculation question/problem.  Remember that real-life contexts are encouraged at times.  
· Pupils think about it and use hand signals to show their thinking. 
· Invite the pupils to tell you individually how they solved the problem.  Record the strategies used by drawing them out on the board.  This helps to make the pupils’ thinking visible.
· Encourage the pupils to use the Number Talks discussion ‘Stems’ to scaffold their learning conversations.  ‘Stems’ are included later in this booklet.
· Repeat the process above.  
· Please see later in this booklet for overviews of mental calculation strategies for addition, subtraction, multiplication and division.  



Addition

	Adding Up in Chunks/Counting On
37 + 48



	Reordering

25 + 26 + 75


     100  +  26  =  126    
	Place Value - Partitioning
116 + 127

100 + 100= 200

10 + 20 = 30

6 + 7 = 13

200+30+13=243

	Making Tens/Bridging through 10
49 + 38

  1      7
    50 + 37= 87


	Compensation
67 + 28

        +2


    67 + 30 = 97

    97-2 = 95


	Doubles/Near Doubles
16 + 17

      16   1
16 + 16= 32

32 + 1 = 33


	Friendly Numbers
2 8 + 4 7

+2    -2
    30 + 45= 75

	Bridging through 60
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How many minutes is it to the next hour?
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Subtraction

	Removal or Counting Back
    123 - 69

    123 - (20+40+3+6)

    123 – 20 = 103

    103 – 40 = 63
     63 – 3 = 60

     60 – 6 = 54
	Reordering

25 - 6 - 5


     20  -  6  =  14    
	Place Value - Partitioning
367 - 154

 367 – 100 = 267

       267 - 50 = 217

       217 - 4 = 213

367 – 100 – 50 – 4 = 213

	Adding Up/Bridging through 10
23 - 16
    16 + 4 = 20

         20 + 3 = 23
       7
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	Place Value & Negative Numbers
   399 - 254
(300+90+9) – (200+50+9)

300 + 90 + 9

· 200 + 50 + 4

100 + 40 + 5

       = 145
	Adjusting for Easier Numbers
123 - 59

        +1
    123 – 60 = 63

     63 + 1 = 64

	Keep a Constant Difference
151 – 98

      (151 + 2) – (98+2)

            153 – 100 = 53

            151 – 98 = 53


	


Multiplication & Division

	Friendly Numbers

9 x 15

     10 x 15 = 150
     150 – 15 = 135

Don’t forget to ‘undo’ your change!
	Repeated Addition

6 x 15

15+15+15+15+15+15

15 + 15 = 30

30 + 15 = 45

45 + 15 = 60

60 + 15 = 75

75 + 15 = 90
	Partial Products
6 x 125

 6 x (100 + 20 + 5)

   (6x100) + (6x20) + (6x5)

  600 + 120 + 30 = 750


	Doubling and Halving
24 x 8

                      x2         ÷2
48 x 4

                      x2         ÷2
96 x 2

 x2         ÷2
192

	Breaking Factors into Smaller Factors
12 x 25

        
           2 x 6     
    2 x 25 = 50

50 x 6 = 300
	Grid Method
35 x 7
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	Partial Quotients
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	Multiplying Up
72 ÷ 8                    8 x 5 = 40

8 x 4 = 32

       (5 + 4) = (40 + 32)

8 x 9 = 72

	Repeated Subtraction
24 ÷ 6              24 – 6 – 6 – 6 – 6         6 x 4 = 24 so 24 ÷ 6 = 4              

	Proportional Reasoning – Making each number either side of the division sign in the problem smaller by dividing it by the same number 

384 ÷ 16

 = (384 ÷ 2) ÷ (16 ÷ 2)

= (192÷2) ÷ (8 ÷ 2) = 48 ÷ 2 = 24


Number Talk Video Clips
There are video clips available showing Number Talks in action on the Education Scotland National Numeracy and Maths Hub on Glow.

To access the Glow group, log onto Glow then do the following.

· Click on the Home icon

· Then click on School Site

· Next click on the Glow icon which is located at the top of the page in the centre

· In the ‘Search Everything’ box, type in National Numeracy and Mathematics Hub

· Now click on the Modules and Sessions tile

· One in modules and sessions, scroll down to Module 4 – Mental Agility.

· On the Mental Agility page, the video clip links are located down the left hand side.  Clips 1, 2, 3, 7, 8 and all relate to Number Talks.  

· On the Mental Agility page, there are also a wide range of resources related to mental agility which you would find useful for further professional learning.

By changing our questions from “What answer did you get?” to “How did you solve this problem?” we can understand how children make sense of mathematics.





Ideas to Further Develop Number Talks with your Pupils





Plan for Daily Number Talks


Continue to plan for daily Number Talks, focusing on the various Number Talk Strategies/Tools over the course of the school term (please see pages 4 and 5 for overview of Number Talk strategies/tools related to aspects of number/number operations).  





Create and post class strategy charts – display/floorbook


This could perhaps be through creating a wall display or by making a ‘Talking and Thinking’ floor-book/big book.  The display or floor-book should be a work in progress to be added to by the pupils as you work on different problems.





Ask pupils to solve an ‘Exit Problem’ using the discussed strategy


Provide pupils with a problem on a piece of card/paper.  Ask them to solve it on one side of the paper/card using the strategy discussed that day.  On the other side of the paper/card, they can then use a strategy of their choice.  This allows you to check individual understanding. An ‘exit problem’ is an end-of-activity task. 
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