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[bookmark: _Toc114669263]Intent
[bookmark: _Toc114669264]Mastery at the heart of Mickleton Maths
At the centre of the mastery approach to the teaching of mathematics is the belief that all children have the potential to succeed. They should have access to the same curriculum content and, rather than being extended with new learning, they should deepen their conceptual understanding by tackling challenging and varied problems. Similarly, with calculation strategies, children must not simply rote learn procedures but demonstrate their understanding of these procedures through the use of concrete materials and pictorial representations. This policy outlines the different calculation strategies that should be taught and used in Reception to Year 6 in line with the requirements of the 2014 Primary National Curriculum. It has been written to ensure consistency and progression throughout the school and reflects a whole school agreement. 
[bookmark: _Toc114669265]The aim of the policy
This   lays out the expectations for both mental and written calculations for the 4 number operations and has been created to support the teaching of a mastery approach to mathematics. This policy promotes a range of representations to be used across the primary years. Mathematical understanding is developed through use of representations that are first of all concrete (e.g. Dienes apparatus and place value counters), and then pictorial (e.g. bar models) to then facilitate abstract working (e.g. standard written methods). This policy is a guide through an appropriate progression of representations and if at any point a pupil is struggling with the abstract, they should revert to familiar pictorial and/or concrete materials/representations as appropriate. 
By the end of Year 6, children should be able to choose the most appropriate approach to solve a problem: making a choice between using jottings (an extended written method), an efficient written method or a mental method.
[bookmark: _Toc114669266]Mathematical Vocabulary
The 2014 National Curriculum is explicit in articulating the importance of children using the correct mathematical language as a central part of their learning (reasoning). In certain year groups, the non-statutory guidance highlights the requirement for children to extend their language around certain concepts. It is therefore essential that teaching using the strategies outlined in this policy is accompanied by the use of appropriate and precise mathematical vocabulary. New vocabulary should be introduced in a suitable context (for example, with relevant real objects, apparatus, pictures or diagrams) and explained carefully. High expectations of the mathematical language used are essential, with teachers only accepting what is correct. The school agreed list of terminology is located at Appendix A of this document. 


[bookmark: _Toc114669267]Age related expectations
The calculation policy is organised according to age related expectations as set out in the 2014 National Curriculum. The aim is for children to be at the same stage as their year group e.g. Year 3 children should be working within stage 3.

[bookmark: _Toc114669268]Times tables expectations
	Year 1
	Count in multiples of 2, 5 and 10. Recall and use all doubles to 10 and corresponding halves

	Year 2
	Recall and use multiplication and division facts for all the above, plus  the 2, 5 and 10x tables, including recognising odd and even numbers

	Year 3
	Recall and use multiplication and division facts for all the above, plus 3, 4 and 8x tables

	Year 4
	Recall and use multiplication and division facts for all tables up to 12x

	Year 5
	Revision of all times tables and division facts up to 12x

	Year 6
	Revision of all times tables and division facts up to 12x




[bookmark: _Toc114669269]Addition and Subtraction
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[bookmark: _Toc114669270]Addition progression
	Pre-stage
	Stage 1
	Stage 2
	Stage 3

	Children explore the concept of addition through songs and rhymes. 

Children use everyday objects such as conkers, cups, candles etc to count out objects and then count out 1 many more.

Children use equipment such as Number block, Multilink, Numicon, compare bears to support their understanding of addition.
For example, 7.
7 numicon piece
Children explore other pieces that fit to make 7.
[image: ]

Equipment is not limited to what is listed above. 

Teachers begin by recording the number sentences alongside the child. 1 + 5 =

This moves on to the teacher modelling using the correct mathematical language. Children are encouraged to use the correct language as well and are given the opportunity to record anything linked to the calculation.

Children are taught that addition is combining two or more amounts.

They start by counting all of the items in the group and progress to counting on from the largest number (up to 10)

[image: ]
4 + 3 = 7
[image: ]
4 + 3 = 7


	Children use equipment such as Base 10, Multilink, place value counters and Numicon to support their understanding of addition.
[image: ]
Children will visualise addition calculations using different coloured apparatus to see the link between the numbers e.g.
[image: ]    

5 + 5 = 10
[image: ]
7 = 4 + 3
Bar models, ten frames, number tracks and part-part-whole models are all used to support understanding
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When adding one digit numbers that cross 10, resources are used to show the importance of 10 ones equally 1 ten. 

[image: ]
Different manipulatives are used to represent an regrouping. Concrete resources such as 10 frames and a number line are used alongside each other to support understanding on how to partition their jumps.

[image: ]
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[image: ]
They begin to record number sentences such as 
3 + 1 = 4
4 = 3 + 1
	Children continue to use equipment such as Base 10, Multilink, place value counters and Numicon to support their understanding of addition.

Bar models, ten frames, number tracks and part-part-whole models are all used to support understanding.
[image: ][image: ]
When adding 3 1-digit numbers, children should be encouraged to look for number bonds to 10 or doubles to add the numbers more efficiently and to support understanding of commutativity. Resources should be used to support this.
[image: ]

When adding single digits to a two-digit number, children should be encouraged to count on from the larger number. 
[image: ]

Resources such as straws, base 10 or place value counters are used to support regrouping. Consider the choice of these resources as numbers become larger as it may become less efficient.
[image: ]

[image: ][image: ]

The children will draw the Base 10 apparatus to support their learning.
[image: ]
43 + 24



At this stage, children do not move onto the formal column method when calculating. 
	Children use Base 10 and place value counters to support their understanding of addition. These are the most effective manipulatives when adding numbers with up to 3 digits. 

Bar models and part-part-whole models are all used to support understanding.

[image: ]

Children start by writing the expanded written form alongside concrete resources. This enables them to see links between the two.

[image: ]

Children begin to use an expanded written method with regrouping
[image: ]
Children use the formal written column method alongside any concrete resources. This enables them to see links between the two. 
[image: ]
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They may need to continue drawing the Base 10 or they may progress straight to a formal written method.

They always record the regrouped figure underneath

Step 1
[image: ]

Step 2
[image: ]

Step 3
[image: ]



Addition progression
	Stage 4
	Stage 5
	Stage 6

	Bar models and part-part-whole models are all used to support understanding.
[image: ]

Children use Base 10 and place value counters to support their understanding of addition. These are the most effective manipulatives when adding numbers with up to 4 digits. 
[image: ]
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[image: ]Ensure that children write out their calculation alongside any concrete resources so they can see the links between them.

They always record the exchanged figure underneath.

Children will be expected to use the formal written method for 
 - Numbers with more than 3 digits
 - Numbers involving decimals
 - Calculations with several amounts to add 
e.g. 345 + 719 + 23

In understanding decimal addition, begin to use coins as a way of making decimal values more concrete.





[image: ]
	Children use place value counters or plain counters on a place value chart to support their understanding of addition. These are the most effective manipulatives when adding numbers with more than 4 digits. 
[image: ]

Bar models and part-part-whole models are all used to support understanding.

[image: ]

Children should be encouraged to work in the abstract, using the column method to add larger numbers efficiently.

They always record the regrouped figure underneath.


[image: ]

Adding numbers with up to 3 decimal places

Bar models and part-part-whole models are all used to support understanding.

[image: ]

Children use place value counters or plain counters on a place value chart to support their understanding of adding decimals with 1, 2 and then 3 decimal places. 
[image: ]
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Provide children with opportunities to add decimals with a variety of decimal places. This includes putting this into context when adding money and other measurements. 
[image: ]
Children should be encouraged to work in the abstract, using the column method to add larger numbers efficiently

They always record the regrouped figure underneath.

	Children use place value counters or plain counters on a place value chart to support their understanding of addition. These are the most effective manipulatives when adding numbers with more than 4 digits. 
[image: ]

Bar models and part-part-whole models are all used to support understanding.

Children should be encouraged to work in the abstract, using the column method to add larger numbers efficiently.

They always record the exchanged figure underneath.
[image: ]






[bookmark: _Toc114669271]Subtraction progression
	Pre-stage
	Stage 1
	Stage 2
	Stage 3

	Children explore the concept of subtraction through songs and rhymes. 

Children use everyday objects such as conkers, cups, candles etc to count out objects and then count out 1 less.

Children use equipment such as Number block, Multilink and compare bears to support their understanding of subtraction
Children explore the action of physically removing objects. E.g. 10 compare bears take away 3. 

Equipment is not limited to what is listed above. 

Teachers begin by recording the number sentences alongside the child. 8 - 5 = 3

This moves on to the teacher modelling using the correct mathematical language. Children are encouraged to use the correct language as well and are given the opportunity to record anything linked to the calculation.

[image: ]

7 – 3 = 4
	Children use equipment such as Base 10, Dienes, Multilink, bead strings and Numicon to support their understanding of subtraction.
[image: ][image: ]
Children can use Numicon to show subtraction e.g. 
9 – 4 = 5. 
[image: ]

Part-part-whole models, bar models, and ten frames are used to support partitioning
[image: ] [image: ]
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Cubes and bar models with two bars are used to support finding the difference

[image: ] [image: ]

Ten frames, number tracks, bead strings and bar models are used to support reduction
[image: ]

When subtracting 1-digit numbers that cross 10, resources are used to highlight the importance of 10 ones equalling 1 ten. 

[image: ]

Different manipulatives are used to represent an exchange. Concrete resources such as 10 frames and a number line are used alongside each other to support understanding on how to partition their jumps.
[image: ]
[image: ]

[image: ]
They begin to record number sentences such as 
6 - 2 = 4.
4 = 6 - 2
	Children continue to use equipment such as Base 10, Dienes, Multilink, bead strings and Numicon to support their understanding of subtraction.

Bar models, ten frames, number tracks and part-part-whole models are all used to support understanding.
[image: ] [image: ]
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Finding the difference should play a key part in developing understanding of subtraction. Providing children with a blank number line and jumping to multiples of 10 should be taught for the children to become more efficient. 
[image: ]
The children will draw the Base 10 equipment to show how to ‘take away’.

Resources such as straws, base 10 or place value counters are used to support rexchanging. Consider the choice of these resources as numbers become larger as it may become less efficient.
[image: ]
[image: ]
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The children will draw the Base 10 apparatus to support their learning.

At this stage, children do not move onto the formal column method when calculating.
	Children use Base 10 and place value counters to support their understanding of subtraction. These are the most effective manipulatives when subtracting numbers with up to 3 digits. 

Bar models and part-part-whole models are all used to support understanding.

[image: ]

Children start by writing the expanded written form alongside concrete resources. This enables them to see links between the two.

[image: ]

Children begin to use an expanded written method with exchanging




[image: ]

Children use the formal written column method alongside any concrete resources. This enables them to see links between the two. 

[image: ]
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They may need to continue drawing the Base 10 or they may progress straight to a formal written method.

They always record the regrouped figure underneath


Step 1
[image: ]

Step 2
[image: ]

Step 3
[image: ]





Subtraction progression
	Stage 4
	Stage 5
	Stage 6

	Bar models and part-part-whole models are all used to support understanding.
[image: ]

Children use Base 10 and place value counters to support their understanding of addition. These are the most effective manipulatives when adding numbers with up to 4 digits. 
[image: ]


Ensure that children write out their calculation alongside any concrete resources so they can see the links between them.

They always record the exchanged figure on top.

Children will be expected to use the formal written method for 
 - Numbers with more than 3 digits
 - Numbers involving decimals
 - Calculations with several amounts to subtract e.g. 745 - 319 - 23

In understanding decimal addition, begin to use coins as a way of making decimal values more concrete.

	Children use place value counters or plain counters on a place value chart to support their understanding of subtraction. These are the most effective manipulatives when subtracting numbers with more than 4 digits.

[image: ]

Bar models and part-part-whole models are all used to support understanding.


Children should be encouraged to work in the abstract, using the column method to subtract larger numbers efficiently.

They always record the exchanged figure on top.



Subtracting numbers with up to 3 decimal places

Bar models and part-part-whole models are all used to support understanding.


Children use place value counters or plain counters on a place value chart to support their understanding of subtracting decimals with 1, 2 and then 3 decimal places. 




Provide children with opportunities to add decimals with a variety of decimal places. This includes putting this into context when subtracting money and other measurements. 

Children should be encouraged to work in the abstract, using the column method to subtract larger numbers efficiently

They always record the exchanged figure on top.
	Children use place value counters or plain counters on a place value chart to support their understanding of addition. These are the most effective manipulatives when adding numbers with more than 4 digits. 

Bar models and part-part-whole models are all used to support understanding.

Children should be encouraged to work in the abstract, using the column method to add larger numbers efficiently.

They always record the exchanged figure on top.





[bookmark: _Toc114669272]Multiplication and Division


[bookmark: _Toc114669273]Multiplication progression
	Pre-stage
	Stage 1
	Stage 2
	Stage 3

	Children at this stage only look at doubling as a form of multiplication

Using resources such as numicon so find how many fit into a number e.g. how many 2 pieces fit in a 10 piece. 

Children would use a variety of resources to support them. 

Towards the end of the school year, children skip count in 2, 5, 10s using resources to support. Real life resources are preferable e.g. bike wheels, hands etc. 

Use real life scenarios to solve multiplication problems e.g. These bears have 2 cupcakes each. How many do they have altogether? Children use resources alongside. 

At this stage, children do not move onto recording multiplication formally

	Children represent multiplication as repeated addition in many different ways using concrete resources.
e.g. 





5 + 5 + 5 + 5 = 20
Children represent multiplication as repeated addition using bar models and number lines.
[image: ]

They begin to solve ‘groups of’ and ‘sets of’ problems using real life situations e.g. 5 fingers on each hand or 8 legs on a spider.

At this stage, children do not move onto recording multiplication formally
	Children understand that multiplication is repeated addition and that this can be shown as counting in equal steps. 


Children are introduced to the idea of arrays. Starting with real life arrays e.g. egg boxes, ice cube trays.
Children are introduced to the idea of commutativity.








Children are introduced to the multiplication symbol.
4 x 5 = 20      5 x 4 = 20
20 = 4 x 5      20 = 5 x 4

[bookmark: _Toc114669274]10, 5 and 2x tables
Use concrete manipulatives to support children to look for patterns.

10x
 

5x
 

2x
  


Counting in multiples both forwards and backwards is supported by using a number line or a hundred square.
 






Use different models to develop fluency
	Diennes and place value counters should be used to support the multiplication of 2-digits by 1-digits.
e.g. 34 x 5. = 170





Resources are used alongside a grid method to solve more complex problems.



Children link grid method to expanded formal method.
Resources are used alongside to support.














[bookmark: _Toc114669275]3, 4 and 8x tables
Use concrete manipulatives to support children to look for patterns.
3x


4x


8x – make links to 4x



Multiplication progression
	Stage 4
	Stage 5
	Stage 6

	
Base 10 and place value counters are continue to support the understanding of the written method.





Continue to use grid if the children need this to secure their understanding 

Pupils are encouraged to move on to the short multiplication method, making links between the methods they have used so far.

They always record the figure to add underneath.

[bookmark: _Toc114669276]6, 9, 7, 11 and 12x tables
Use concrete manipulatives to support children to look for patterns.
6x

9x



7x







11x


12x

	Continue to use grid if the children need this to secure their understanding.

Children use place value counters to support their understanding of multiplication. These are the most effective manipulatives when subtracting numbers with up to 4 digits.



Pupils are encouraged to use the short multiplication method, making links between the methods they have learnt so far.


They always record the figure to add underneath.


2, 3 or 4 digit by 2 digit
To support with concepts such as area, children use the area model to help them understand the size of the numbers they are using. 

Base 10 and place value counters are used as the main resource.




Children use the grid method to support them moving on to the formal written multiplication method


	Continue to use grid if the children need this to secure their understanding.

Children use place value counters to support their understanding of multiplication. These are the most effective manipulatives when subtracting numbers with up to 4 digits.

Place value counters are more efficient to use with larger numbers.







[bookmark: _Toc114669277]Division progression
	Pre-stage
	Stage 1
	Stage 2
	Stage 3

	Children look at division as halving and sharing a quantity equally. 

Using resources such as numicon so find how many fit into a number e.g. how many 2 pieces fit in a 10 piece. 

Children would use a variety of resources to support them. 

Use real life scenarios to solve division problems e.g. There are 8 cupcakes and 2 bears. Can you share them so they both have the same? Children use resources alongside. 

At this stage, children do not move onto recording division formally
	Children use objects to develop an understanding of equal sizes and equal groups e.g. egg boxes, cake tins. 
Sharing
Children solve problems by sharing amounts into equal groups.

They begin to solve ‘sharing’ problems practically and in pictures e.g.




Children represent division problems using bar models. 


At this stage, children do not move onto recording division formally

Grouping
Children solve problems by grouping and counting the number of groups.
e.g. 





Children represent division as repeated subtraction using bar models and number lines.

At this stage, children do not move onto recording division formally
	Children explore real life grouping situations. (Repeated subtraction)

If I have 8 biscuits and every dog needs 2 biscuits, how many dogs can I feed?

Children link arrays to division
15 ÷ 3 = 15 in groups of 3 = 5
15 ÷ 3 = 15 in groups of 5 = 3

Children are shown the link between multiplication and division through arrays




       4 x 3 = 12    12÷3=4

Children start to divide larger numbers using manipulatives to support partitioning into tens and ones.

e.g.




Straws, Base 10 and place value counters can be used to share numbers into equal groups.

Part-part-whole models can be used to provide children with a clear written method that is supported by a concrete representation.



	Reinforce link between multiplication and division through arrays




       4 x 3 = 12    12 ÷ 3 = 4

Children should use base 10 and place value counters to support them when dividing numbers involving an exchange.



Children should start with their resources on the outside of the place value grid before sharing the tens and ones equally between the rows.

When dividing, start with the tens column first.

Part-part-whole models and bar models should be used to support this method.



















Division progression
	Stage 4
	Stage 5
	Stage 6

	When dividing, start with the hundreds column first.

Dividing 3 digits by 1 digit (sharing)
Children continue to use place value counters to share 3 digit numbers into equal groups.


Children should start with their resources on the outside of the place value grid before sharing the tens and ones equally between the rows.

Part-part-whole models and bar models should be used to support this method.
 

Children should use the written method alongside the concrete resources to support the understanding of the representations. 
The remainders should be written as shown.
	When dividing, start with the thousands column first.

Children divide up to 4 digits by 1 digit.

Children should use short division with confidence.
 

Plain or place value counters can be used on a place value grid. Pupils can also draw their own counters and group them through a more pictorial model. 

Once the concrete method has been mastered, pupils should be encouraged to move away from the concrete and pictorial onto the written method.





Remainders
When a remainder is left at the end of a calculation, children leave it as a remainder.
	When dividing, start with the left hand side column first.

Children divide up to 4 digits by 2 digits.

At this stage, children should be focusing on the written methods rather than concrete or pictorial. However, these may be used to scaffold learning alongside the written.

Children are encouraged to write out multiples to support their calculations with larger remainders.



Long division
Children are encouraged to write out multiples to support their calculations with larger remainders.

 

When a remainder is left at the end of a calculation, children leave it as a remainder 








[bookmark: _Toc114669278]Recommendations to enhance the teaching of primary mathematics
Listed below are a range of recommendations and teaching ideas aimed at informing and enhancing the teaching of primary mathematics.
[bookmark: _Toc114669279]1. Developing children’s understanding of the = symbol 
The = symbol is an assertion of equivalence. If we write 3 + 4 = 6 + 1 then we are saying that what is on the left of the = symbol is equivalent to what is on the right of the symbol. But many children interpret = as always being an instruction to work out the value of a calculation. This is as a result of always seeing it used as follows: 
3 + 4 = 
5 × 7 =
16 – 9 =
If children only think of = as meaning “Work out the answer to this calculation” then they are likely to get confused by empty box questions such as: 3 + □ = 8. This can be overcome by doing the following:
Vary the position of the = symbol e.g. 	24 = 4 x 6 
Include lots of empty box problems e.g.	12- □ = 4	□ x 6 = 24 
Teach inequality alongside equality e.g. 	5 + 9 □ 3 x 5 (< > or =?) 
[bookmark: _Toc114669280]2. Reasoning about mathematical relationships 
Children need to be exposed to images and structures that help them to make links between inverse operations from an early age 
Opportunities should be taken wherever possible to demonstrate how children can use what they already know to work out a related fact e.g.: if 6 + 4 = 10, then 6 tens + 4 tens = 10 tens i.e. 60 + 40 = 100. If you know 3 + 5, you can use this to work out 23 + 5 
[bookmark: _Toc114669281]3. Developing fluency in mental calculations (The Magic 10) 
Children who learn to ‘make 10’ to create an easier calculation are able to develop mental fluency and an ability to look for patterns. Using knowledge of number bonds that make 10, they can see that 9 + 6 = 9 + 1 + 5 = 10 + 5 = 15


[bookmark: _Toc114669282]Appendices

[bookmark: _Toc114669283]Appendix A - Correct Mathematical Vocabulary



	Correct Terminology
	Incorrect Terminology

	ones
	units

	is equal to
is the same as
	

	exchange
exchanging
regroup
regrouping
	stealing
borrowing

	calculation
	sum
number sentence

	known
unknown
	

	whole
part
	

	zero
	‘o’ (oh)





[bookmark: _Toc114669284]Appendix B – Glossary
This document sets out Key Stage 1 (KS1) and Key Stage 2 (KS2) maths vocabulary under the new National Curriculum. The tables can be used to check pupils’ understanding of new vocabulary introduced in years 1-6. It is expected that key vocabulary is displayed on ‘Maths Learning Walls’ at appropriate times during the academic year and is promoted through mathematical talk in lessons. 
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Addend - A number to be added to another.

Aggregation - combining two or more quantities or
measures to find a total.

Augmentation - increasing a quantity or measure by
another quantity.

Commutative - numbers can be added in any order.

Complement - in addition, a number and its
complement make a total e.g. 300 is the
complement to 700 to make 1,000

Difference - the numerical difference between two
numbers is found by comparing the quantity in each

group.

Exchange - Change a number or expression for
another of an equal value.

Minuend - A quantity or number from which another
is subtracted.

Partitioning - Splitting a number into its component
parts.

Reduction - Subtraction as take away.

Subitise - Instantly recognise the number of objects
in a small group without needing to count.

Subtrahend - A number to be subtracted from
another.

Sum - The result of an addition.

Total - The aggregate or the sum found by addition.
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