Marshside Primary School

Calculation Policy 
 “Children are introduced to the processes of calculation through practical, oral and mental activities.”

At Marshside Primary, as children begin to understand the underlying ideas of calculation they will develop ways of recording to support their thinking and methods. Over time children will learn how to use models and images, such as empty number lines, to support their mental and informal written methods of calculation.

Our aim is that children leave Marshside Primary equipped with mental, written and calculator methods they understand and can use correctly and that when faced with a calculation, they are able to decide which method is most appropriate and have strategies to give an approximate answer and to check their solutions. 
At whatever stage in their learning and whatever method is being used, it must still be underpinned by a secure and appropriate knowledge of number facts, along with those mental skills that are needed to carry out the process and judge if it was successful.

This policy indicates the progression of written methods within each of the four operations and children will work at the stage appropriate to their understanding. All methods will be used across a range of contexts E.g. money, measures, time etc and will be applied to decimals as appropriate.
It is essential that children are not moved on to new methods too quickly.
As children at Marshside Primary School find the use of Mathematical vocabulary difficult, this policy also outlines the key vocabulary to be used and introduced at each stage to ensure opportunities for children to develop quality mathematical dialogue. 
Progression in Mental Skills and Written Strategies for Addition
	Early Mathematical Development
Children accessing EYFS and  National Curriculum Low Level 1

	Key Vocabulary
	Mental skills
	Written Strategies 

	Count to
Count on

One more

Add

More

And

Make

Sum 

Total

altogether


	Counting on in ones from different starting

points up to 10


	Children are encouraged to develop a mental picture of the number system in their heads to use for calculation through access to a wide range of counting equipment, everyday objects, hoops, sorting trays and number tracks.
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	Stage 1

Children accessing National Curriculum Level 1 

	Key Vocabulary
	Mental skills
	Written Strategies 

	Count to

Count on

One more

Add

More

And

Make

Sum 

Total

altogether

Equal to
One more

Plus

Add

+
	Counting on in ones from different starting points 

Recall all pairs of numbers with a total of 10.

Say the number that is 1 more that any given number to 10


	Children understand addition as combining any number of groups. 

They can find one more than a given sets of objects.

In practical contexts they understand + and counting on.

They are developing ways of recording calculations using pictures, etc. 
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This will be developed alongside the use of the equals sign which will be modelled through appropriate physical representations e.g. the number balance.



	Stage 2

Children accessing National Curriculum High Level 1 and Low Level 2

	Key Vocabulary
	Mental skills
	Written Strategies 

	Count to

Count on

One more

Add

More

And

Make

Sum 

Total

altogether

Equal to

One more

Plus

Add

+
More

Many

Addition

Plus


	Recall addition facts for each number to 10.

Add ten to a multiple of ten

Begin to use number facts to 10 and knowledge of place value to add multiples of 10. e.g 7+3= 10, 70+30=100 

Be able to +9 / +11 to a given number by adding 10 then compensating

Add a 1 digit number to any 2 digit number mentally


	[image: image5.emf]Children will use numbered number lines and practical resources to support calculation and teachers will demonstrate the use of the number lines. 
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Children will then begin to use numbered lines to support their own calculations using a numbered line to count on in ones. 

They will then begin to use methods other that counting in ones.


	Stage 3

Children accessing National Curriculum Secure Level 2 into Level 3 

	Key Vocabulary
	Mental skills
	Written Strategies 

	Count to

Count on

One more

Add

More

And

Make

Sum 

Total

altogether

Equal to

One more

Plus

Add

+

More

Many

Addition

Plus

10/100 boundary
Increase

Inverse 
	Recall addition facts up to 20

Count forward in 10’s from any given number

+19 / 21 to given number

Use mental recall of addition and subtraction facts to 20 to solve problems involving larger numbers

Use inverses to find missing whole numbers such as ‘I think of a number  I take 5 away from it. The answer is 35. What is my number?


	Children will begin to use ‘empty number lines’ themselves starting with the larger number and counting on.

First counting on in tens and ones.
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                         34                               44                                 54           55              56           57

Then helping children to become more efficient by adding the units in one jump (by using the known fact 4 + 3 = 7).
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                   34                                   44                              54                    57

Followed by adding the tens in one jump and the units in one jump.

34 + 23 = 57
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   34


            

    54                    57

(Bridging through ten will help some children become more efficient)

Introduce models and images to support the partitioning of numbers (Dienes apparatus / arrow cards)




	Stage 4

Children accessing National Curriculum High Level 3 into Level 4 

	Key Vocabulary
	Mental skills
	Written Strategies 

	Count to

Count on

One more

Add

More

And

Make

Sum 

Total

altogether

Equal to

One more

Plus

Add

+

More

Many

Addition

Plus

10/100 boundary

Increase

Inverse
	Calculate complements to 100

Use compensation to add numbers mentally eg. 49 ( +50 – 1

Add two 2-digit numbers mentally by partitioning eg. 40 + 20 = 60

         5 +  3 =  8

                   = 68


	Expanded written calculation for addition will be developed when the child can:

· Add two single digit numbers quickly;    (  mentally  )

· Add multiples of ten quickly;                   (  mentally  )

· Partition numbers into tens and units;     ( mentally  )

· Add two digit numbers mentally and record the method informally e.g. empty number line
This next step of partitioning mirrors the column method. 

45 + 23 =                                       345 + 132 = 

                 40 + 5                                                  300 + 40 + 5

                 20 + 3                                                  100 + 30 + 2

                 60 + 8                                                  400 + 70 + 7
                       68                                                                477

This strategy would be used with decimals and across a range of contexts.

Children will then move to record as follows ; 

                    2604                                             2604.13

                +    137                                         +    137.28

                    2000                                             2000.00

                      700                                               700.00   

                        30                                                 30.00

                        11                                                 11.00
     2741                                 
  0.30


                                  0.11

                                                                         2741.41


	Stage 5

Children accessing National Curriculum Level 5

	Key Vocabulary
	Mental skills
	Written Strategies 

	Count to

Count on

One more

Add

More

And

Make

Sum 

Total

altogether

Equal to

One more

Plus

Add

+

More

Many

Addition

Plus

10/100 boundary

Increase

Inverse
	Calculate complements to 1000.

Recall decimal compliments to 1


	The expanded method leads children into the more compact method so that they understand its structure and efficiency.

In this method, recording is further reduced. Once learned, the method is quick and reliable.





At each stage, where appropriate, children will use similar strategies to:

· add several numbers with different numbers of digits

· begin to add two or more sums of money, with or without adjustment from the pence to the pounds;
· apply to other areas of maths – adding times, weights, lengths etc

· know that the decimal points should line up under each other, particularly when adding mixed amounts, 

          e.g.  £3.59 + 78p.
· begin to add two or more decimals with up to three digits and the same number of decimal places;
· know that decimal points should line up under each other, particularly when adding mixed amounts, 

          e.g. 3.2 m – 280 cm.

Progression in Mental Skills and Written Strategies for Subtraction
	Early Mathematical Development
Children accessing EYFS and  National Curriculum Low Level 1 

	Key Vocabulary
	Mental skills
	Written Strategies 

	Count back
Less

Few

One less

Take 

Take away

Leave

How many left?

How many fewer?

difference


	Counting  backwards from different starting points with numbers up to 10


	Children are encouraged to develop a ‘mental picture’ of the number system, models will be used by the teacher to demonstrate what happens as the children count back within number rhymes an  d stories. 

	Stage 1

Children accessing National Curriculum Level 1 

	Key Vocabulary
	Mental skills
	Written Strategies 

	Count back

Less

Few

One less

Take 

Take away

Leave

How many left?

How many fewer?

Difference

1 less

Subtract

Minus

Leave

How much less?


	Say the number that is 1 less that any given number up to 20


	Children will develop an understanding of the subtraction sign through appropriate contexts. 
They understand subtraction as ‘taking away’ from a set and counting back.
They will develop ways of recording calculations using pictures etc



	Stage 2

Children National Curriculum High Level 1 into Level 2 

	Key Vocabulary
	Mental skills
	Written Strategies 

	Count back

Less

Few

One less

Take 

Take away

Leave

How many left?

How many fewer?

Difference

1 less

Subtract

Minus

Leave

How much less?

Subtraction

How many fewer is ## than ## ?

Difference between


	Recall subtraction facts for each number to 10. eg 10 – 8, 10 - 9 

5 + □ = 10 etc

Count back in multiples of 10 from a multiple of 10


	Children will use numbered number lines and practical resources to support calculation and teachers will demonstrate the use of the number line.


Children will record their ‘jumps’ back on the top of the number line

Children will be introduced to finding the difference by counting on using practical models and images 


	Stage 3

Children National Curriculum Level 2 into Level 3

	Key Vocabulary
	Mental skills
	Written Strategies 

	Count back

Less

Few

One less

Take 

Take away

Leave

How many left?

How many fewer?

Difference

1 less

Subtract

Minus

Leave

How much less?

Subtraction

How many fewer is ## than ## ?

Difference between

10/100 boundary

Decrease

Inverse


	Recall subtraction facts up to 20

Count backwards in 10’s from any given number

Be able to -9 / -11 to a given number by taking 10 then compensating

Subtract  a 1 digit number from any 2 digit number mentally

Begin to -19 / - 21 to given number

Use inverses to find missing whole numbers such as ‘I think of a number  I add 15 to it. The answer is 35. What is my number?
	Children will use the numberline to subtract by using the ‘COUNT ON’ method or finding the difference.

24 – 17 = 

                      +1        +1        +1    +1        +1    +1        +1          =  7

                17       18       19       20        21       22       23        24


                           +3                    +4              = 7


              17                    20                        24

Before moving on, children will need to be confident in recalling number bonds to 10 in order to bridge to the next 10. they will also need to be confident in adding single digit number to multiples of ten mentally

67 – 36 =


                           + 4              + 10                + 10               +7          =  31 


                   36            40                      50                    60             67


                          +4                             + 20                               +7            = 31


                36               40                                                 60                67

This method will be used across a range of contents and with decimals in the context of money and beyond.

In most instances children at Marshside Primary will remain using this written strategy, becoming increasingly efficient in the jumps they are making.



	Stage 4

Children accessing National Curriculum High Level 3 into Level 4 

	Key Vocabulary
	Mental skills
	Written Strategies 

	Count back

Less

Few

One less

Take 

Take away

Leave

How many left?

How many fewer?

Difference

1 less

Subtract

Minus

Leave

How much less?

Subtraction

How many fewer is ## than ## ?

Difference between

10/100 boundary

Decrease

Inverse


	Use compensation to subtract numbers mentally eg. 49 ( +50 – 1

Calculate subtraction complements to 100

Subtract two 2-digit numbers mentally


	For those more able children with a sound understanding of place value, partitioning and recall of number facts

Expanded methods of subtraction will then be developed. The next step is to partition numbers into tens and ones, writing one under the other, this mirrors the column method.

This expanded method leads children to the compact method so they understand its structure and efficiency. 





	Stage 5

Children National Curriculum High Level 4 into Level 5 

	Key Vocabulary
	Mental skills
	Written Strategies 

	Count back

Less

Few

One less

Take 

Take away

Leave

How many left?

How many fewer?

Difference

1 less

Subtract

Minus

Leave

How much less?

Subtraction

How many fewer is ## than ## ?

Difference between

10/100 boundary

Decrease

Inverse


	Calculate subtraction complements to 1000.

Recall decimal compliments to 1 using inverse

0.3 + □ = 1


	The expanded method leads children into the more compact method so that they understand its structure and efficiency.

                                                                                       7   1                                      2   9   1                            1   9   1

                3 6 7                                7 8 4                         3 0 4                   2 0 3 9 

             -  1 3 4                             -     5 7                     -  1 3 8                -  1 8 4 5
                2 3 3                                7 2 7                         1 6 6                      1 9 4



At each stage, where appropriate, children will use similar strategies to:

· subtract several numbers with different numbers of digits

· begin to subtract two or more amounts of money, with or without adjustment from the pence to the pounds;
· apply to other areas of maths – finding time intervals , weights, lengths etc

· know that the decimal points should line up under each other, particularly when subtracting mixed amounts, 

          e.g.  £3.59 - 78p.
· begin to subtract two or more decimals with up to three digits and the same number of decimal places;
· know that decimal points should line up under each other, particularly when subtracting mixed amounts, 

          e.g. 3.2 m – 280 cm.

Progression in Mental Skills and Written Strategies for Multiplication
	Early Mathematical Development
Children accessing EYFS and  National Curriculum Level 1 (no specific reference in L1 however this concept  should be introduced practically and within a context))

	Key Vocabulary
	Mental skills
	Written Strategies 

	Pair
Double

Group

Set

Count out
	To know doubles to 

5 x 2. using fingers to support.

Count in 2’s, 5’s, 10’s by chanting and using number rhymes etc
	Children will experience equal groups of objects and will count in 2s and 10s and begin to count in 5s.  They will work on practical problem solving activities involving equal sets or groups.



A 100 square will also be used to model the repeated count

	Stage 1

Children accessing  National Curriculum  Level 2  

	Key Vocabulary
	Mental skills
	Written Strategies 

	Pair

Double

Group

Set

Count out
Near double
	Know doubles to 10 x10.  and can recall rapidly

Know facts for 2, 5, 10 times multiplication table and can count in these multiples off a multiple. 


	Children will develop their understanding of multiplication and use jottings to support calculation:

3 times 5    is    5 + 5 + 5 = 15    or   3 lots of 5   or   5 x 3  

The representation of multiplication as an array along with the number line will be used to link the mental strategies children are using through counting to the written calculation.

	Stage 2

Children accessing  National Curriculum Level 3 

	Key Vocabulary
	Mental skills
	Written Strategies 

	Pair

Double

Group

Set

Count out

Near double
Lots of

Groups of

Times

Multiply

Multiple of

Repeated addition

Array 
	Rapid recall of doubles to 10+10 and other significant doubles, including doubles of multiples of 10, e.g double 50p = £1.00

Recall multiplication facts for 3 and 4 multiplication tables
	Children will develop their use of number lines or apparatus to support their understanding.

                

                    +6               +6               +6              +6



Arrays

Children will be able to model a multiplication calculation using an array. 




Symbols

Children will understand how symbols  stand for unknown numbers to complete equations using inverse operations

( x 5 = 20

3 x ( = 18

( x ( = 32


	Stage 3

Children accessing National Curriculum High Level 3 into Low Level 4

	Key Vocabulary
	Mental skills
	Written Strategies 

	Pair

Double

Group

Set

Count out

Near double

Lots of

Groups of

Times

Multiply

Multiple of

Repeated addition

Array
Multiplication

Product

Times …

Times as …
	Use inverses to find missing whole numbers such as ‘I think of a number double it and add 5. the answer is 35. What is my number?

Recall multiplication facts for x6, and x7 multiplication tables and corresponding division facts.

Begin to recall x8 and x 9 times tables.

Can multiply by 10
	Children will develop how to use arrays where appropriate leading into the grid method of multiplication. They will also use apparatus to support in this transition if necessary.


Leading 

Children will then use the grid method to multiply any two digit number by a single digit.

	Stage 4

Children accessing National Curriculum Level 4 into Level 5 

	Key Vocabulary
	Mental skills
	Written Strategies 

	Pair

Double

Group

Set

Count out

Near double

Lots of

Groups of

Times

Multiply

Multiple of

Repeated addition

Array

Multiplication

Product

Times …

Times as …
Factor 
	Can multiply by 10 / 100

Recall all multiplication facts up to x 10

Use their 

knowledge of multiplication 

tables 

and place value in 

calculations with

multiples of10 

such as 

30x7

Begin to recall some square numbers 

Use related facts of doubling 

e.g find the x24 table by doubling the x12

	The grid method will be the main method used for multiplication by the children in Marshside Primary.


x

  300

  40

 6

9

2700 

360

54

   2700

+   360

+     54

   31 1 4

x

  4

0.9

3

 12

2.7

     12

+     2.7

     14.7

Children will add their totals after multiplying at the side of the grid, using jottings to support mental workings out or an appropriate written method for addition




Progression in Mental Skills and Written Strategies for Division
	Early Mathematical Development 
Children accessing EYFS and  National Curriculum Level 1 (no specific reference in L1 however this concept  should be introduced practically and within a context)

	Key Vocabulary
	Mental skills
	Written Strategies 

	Group
Half

Share out

Count out


	Count back in 1’s from any  given number up to 10

Begin to count back in 10’s , 2’s, 5’s using number rhymes
	In division children will be introduced to both sharing and grouping through practical play activities.

Children will understand equal groups and share items out in play and problem solving.  They will count in 2s and 10s and later in 5s.




	Stage 1

Children accessing National Curriculum Level 2

	Key Vocabulary
	Mental skills
	Written Strategies 

	Group

Half

Share out

Count out

Halfway between

Share


	Know that halving is a way of undoing doubling with doubles to 5 . 

Confidently count back in 10’s, 2’s and 5’s from the multiples 


	Children will use jottings to support practical calculation activities. They will experience division as both grouping and sharing using different models and images to represent their thinking, including links to arrays.



       - 3                             - 3                           - 3                 - 3 

Teachers will demonstrate the links between multiplication and division to support children in the later stages as they begin to ‘chunk’ on the number line



	Stage 2

Children accessing National Curriculum Low/Secure  Level 3

	Key Vocabulary
	Mental skills
	Written Strategies 

	Group

Half

Share out

Count out

Halfway between

Share
Share equally

Group in …

Equal groups of …

Divide

Divided by

Divided into
	Know that halving is a way of undoing doubling with doubles up to 10

Recall division facts for 2, 5 and 10 multiplication tables.


	Children will begin to develop their understanding of ‘chunking’ on a number line using repeated addition to add multiples of the divisor.  

Initially, these should be multiples of 10s, 5s and 2s – numbers with which the children are more familiar.
                   There are 6 sweets.  

                   How many people can have 2 each?  (How many 2’s make 6?)


Moving to …


	Stage 3 
Children accessing National Curriculum Secure/High Level 3 into Level 4

	Key Vocabulary
	Mental skills
	Written Strategies 

	Group

Half

Share out

Count out

Halfway between

Share

Share equally

Group in …

Equal groups of …

Divide

Divided by

Divided into
Divisible by

Quotient 
	Know that halving is a way of undoing the doubling of any number

Use inverses to find missing whole numbers such as ‘I think of a number double it and add 5. the answer is 35. What is my number?

Is beginning to divide by 10


	Children will understand the relationship between division and multiplication 

e.g.  45 ÷ 5 ( ‘How many lots of 5 in 45?’

Children will further develop their understanding of this link through ‘chunking on a number line’, where they are adding groups of multiples of the divisor.  

Initially, these should be multiples of 10s, 5s and 2s – numbers with which the children are more familiar.

45 ÷ 5 = 9

                                   

                            2x5               2x5                 2x5                 2x5                1x5     

                     0                  10                 20                  30                    40               45

Children will use mental strategies to support, such as doubling and knowing ‘10 lots of’ to help them add more efficient ‘chunks’ of the divisor.

75 ÷ 5 = 15

                                                    X 10                                        x 2                        x 2                x1

                    0                                              50                  60                  70        75

Children should also be experiencing division with a remainder.

	Stage 4

Children accessing National Curriculum Secure Level 4

	Key Vocabulary
	Mental skills
	Written Strategies 

	Group

Half

Share out

Count out

Halfway between

Share

Share equally

Group in …

Equal groups of …

Divide

Divided by

Divided into

Divisible by

Quotient
Factor

Divisibility


	Can divide by 10 / 100

Recall all multiplication facts  and corresponding division facts up to x 10

Use their knowledge of

division facts

and place value in 

calculations with

multiples of10  150÷5

Use related facts of halving 

e.g ÷ 4 by half then half again

Begin to use tests of divisibility 

	The division of a two/three-digit number will be introduced to children who are confident with multiplication and division facts.

100 ÷ 7 =





Initially they add several small chunks, but with practice they should look for the biggest ‘chunk’ they can eg. 10 x, 20x

Children will be able to decide what to do after division and round up or down accordingly.  

	Stage 5

Children accessing National Curriculum Level 5 

	Key Vocabulary
	Mental skills
	Written Strategies 

	Group

Half

Share out

Count out

Halfway between

Share

Share equally

Group in …

Equal groups of …

Divide

Divided by

Divided into

Divisible by

Quotient

Factor

Divisibility
	Use tests of divisibility 

	Those children with a secure understanding of place value and who can rapidly recall all multiplication facts will be introduced to the standard written method as a way to calculate more efficiently. 


+





+





+10





+10





+1         +1          +1





+10





+10





+ 3





+1         +1          +1





+ 20 





+3





Children will be shown to start with the most significant digits initially, but will shown to begin with the least before moving a more compact method





 Children will use a blank number line, initially counting in ones to find the difference. They will then progress to using increasingly efficient jumps using mental recall to support eg. Use of number bonds to bridge to the next multiple of 10. 





Models and images will be used by the teacher to represent what is happening as outlined in  EYFS PSRN - development matters





0                  6                 12                18                 24





9





4





4 x 9 = 36








9 x 4 = 36





Leading to …





The grid method will be used to multiply ;


                     TU x U


                  HTU x U


                    TU x TU


                 HTU x TU


                 HTU x HTU


                     U x U.t etc.





                      





Models and images will be used by the teacher to represent what is happening when solving practical problems as outlined in  EYFS PSRN - development matters





= 9 x 5





 = 15 x 5





= 9 x 5





2 x 7





2 x 7





10 x 7





98





84





70





100





0





r2





+ 70                                     + 14                     +14 
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