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Riccall Community Primary School

Calculations Policy

Introduction & Aims

The purpose of this document is to outline the methods to be taught when teaching the calculations elements of the Mathematics curriculum within Riccall Community Primary School.

Both the 1999 Framework for teaching Mathematics and the new Primary Strategy present a variety of calculation methods for each of the four mathematical operations: addition, subtraction, multiplication and division. This has the potential to cause confusion as children & teachers grapple to find the most effective way of calculating and can lead to a dilution of the main purpose, which is teaching and developing secure, accurate and efficient methods for children.

To address this issue we have significantly reduced the number of methods employed. This particularly applies to written calculations where we have agreed on the development of approaches for each operation. These will build on children’s mental strategies  and culminate in single methods for addition, subtraction, multiplication and division.   Mental calculations will however, demand a wider variety of approaches depending upon the actual numbers/quantities involved. The emphasis of the Numeracy Strategy has always been to encourage the development of mental calculation and the decision making skills of when to use written methods, calculators, or whether a quicker way is available (e.g. doubling twice for x 4, or add/subtract for near multiples of 10). Throughout all this the use of informal jottings to aid calculations should be encouraged (and modelled by teachers) even if a formal written method is not used. Children should ask themselves:

‘CAN I DO THIS IN MY HEAD?’

‘CAN I DO THIS IN MY HEAD USING DRAWINGS OR JOTTINGS?’

‘SHOULD I USE A WRITTEN METHOD?’

‘DO I NEED A CALCULATOR?’

Thus the aim is to present the preferred calculation methods so that there is a consistent programme of teaching throughout the school with progression from year to year clearly shown.

Calculation methods are underpinned by the children’s knowledge of rapid recall facts. It is essential that the children are meeting the half-termly targets set for these - in the form of KIRFs (Key Instant Recall Facts) - to enable children to apply the methods taught.
Addition (+)
The preferred method for addition is to partition into units, tens, hundreds, etc, and add these to give sub-totals, then recombine to give the overall total or sum. 
Children’s earliest experiences when adding, will be to count on. Initially this will be physical counting (on the hand, etc) and using number-lines. By the end of Key Stage 1 they should be using the partitioning approach. 
1. Physical counting  - counting on      3 + 2 = 3 + 1 + 1 = 5 
2. Use of number-lines/hundred square -  23 + 5 

 (i)  Hundred square

                               1        2        3       4        5
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30


 (ii) Numbered number-lines               26 + 13 = 
                                    +10                           +3 

               _________________________________
             26 27 28 29 30 31 32 33 34 35 36 37 38 39
                                                           10 + 3 = 13
3. Partitioning

                                               56 + 47

     Add the tens                      50 + 40 = 90

     Add the units                         6 + 7 = 13

     Add the 2 answers             90 + 13 = 103

4. Expanded column method

                                               56 + 47

                                                       56

                                                       47 + 
  Add the tens   (50 + 40 =)            90

  Add the units   (6 + 7 =)               13 + 

  Add the 2 answers (90 + 13 =)   103   
Subtraction (-)
The preferred method for subtraction is to find the difference using a number-line. This method utilises the addition skills already developed.  A numbered or empty number-line from the lowest to the highest number is used, and the difference is found by counting on in increments that the child is comfortable with. Children will become more efficient by reducing the number of ‘jumps’ required along the number-line. It is important that the vocabulary of ‘difference’ is emphasized from Y1 onwards, so that it is clear that subtraction yields the difference between two numbers.  

Children’s earliest experiences with subtraction will involve ‘taking-away’. By the end of Key Stage 1, they should be using the term difference and number-lines to carry out subtraction calculations

1.  Physical counting  - find the difference using concrete apparatus                         5 – 3 = 5  -1-1-1 = 2
2.  Number-lines to find the difference

· (i) Numbered number-lines          33 – 17=

                            +3                            +10                          +3

                    

                      _________________________________________
                    17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
                                                            3 + 10 + 3 = 16 

·   (ii) Empty number-lines       564 – 398=

                                       +2              +100                +64
                                        

                                ________________________________                                                      

                              398       400                        500               564
                                                     2 + 100 + 64 = 166
·                                                 5.64 – 3.98 =

                                  +0.02               +1.0                     +0.64  


                             ____________________________________

                         3.98           4.0                           5.0                   5.64 

                                             0.02 + 1.0 + 0.64 = 1.66   

                                    Multiplication (x)

It is important to reinforce the message that multiplication is repeated addition. Children’s earliest experiences will involve the use of   ‘arrays’. By the end of Key Stage 1 children should be using partitioning for multiplying, and by the end of Key Stage 2 children should be using the Grid Method, which is a more efficient development of partitioning.                                             

1.  Repeated addition with concrete apparatus

                           3 x 4 = 3 + 3 + 3 + 3 = 12

2. Use of arrays         5 x 3 =

                           3 lots of 5 = 15                         
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3. Partitioning

18 x 7 =

10 x 7 = 70

  8 x 7 = 56

70 + 56 = 126
4. Grid Method

24 x 13

24 = (20) (4)

13 = (10) (3)

	X
	10
	3

	20
	(20 x 10=) 200
	(20 x 3=) 60

	4
	(4 x 10=) 40
	(4 x 3=) 12


200 + 60 + 40 + 12 = 312
Division (÷)

The preferred written method for division is to use an empty number-line ( starting at 0 and finishing at the number being divided). This method utilises ‘chunking’, ‘lots of’ or ‘groups of’, to establish how many times the divisor will divide into the number. Children will become more efficient by reducing the number of ‘jumps’ required along the number-line. Children will also begin to find remainders and progress to expressing remainders as fractions.  
Children’s earliest experiences will involve sharing and grouping. By the end of Key Stage 1 children should be beginning to use empty number-lines. 

1.  Sharing

          12 ÷ 4 = 
                 A          B         C          D




                 Each person gets 3
2. Grouping/sharing – repeated subtraction          
    15 ÷ 3 =

               1        2        3        4         5




                         5 groups of 3 = 15
  3.  Number-line

           72 ÷ 4 =

                                         10x4                   8x4  


                             ______________________________      

                           0                          40                            72
                          10 (lots of 4) + 8 (lots of 4) = 18 (lots of 4)  

· 72 ÷ 5 =

                                         10x5                   4x5  


                             ______________________________      

                           0                          50                   70      72

  10 (lots of 5) + 4 (lots of 5) = 14 (lots of 5) Remainder 2   

· 72 ÷ 5 =

                                         10x5                   4x5  


                             ______________________________      

                           0                          50                   70      72

10 (lots of 5) + 4 (lots of 5) = 14 (lots of 5) R: 2 (out of a lot of 5) 

                                             = 14 2

                                                     5 
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Addition (+)
1. Partitioning

                                               56 + 47

     Add the tens                      50 + 40 = 90

     Add the units                         6 + 7 = 13

     Add the 2 answers             90 + 13 = 103

 2. Expanded column method

                                               56 + 47

                                                       56

                                                       47 + 

  Add the tens   (50 + 40 =)            90

  Add the units   (6 + 7 =)               13 + 

  Add the 2 answers (90 + 13 =)   103  
Subtraction (-)
1. Number-line to find the difference

·  Numbered number-line          33 – 17=

                                      +3                           +10                          +3

                                  _______________________________________
                               17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

                                                            3 + 10 + 3 = 16 

·  Empty number-line              564 – 398=

                                       +2              +100                +64

                                        

                                ________________________________                                                      

                              398       400                        500               564

                                                     2 + 100 + 64 = 166
Multiplication (x)
1. Partitioning 
18 x 7 =

10 x 7 = 70

  8 x 7 = 56

70 + 56 = 126

2. Grid Method
24 x 13
24 = (20)  (4)
13 = (10)  (3)
	X
	10
	3

	20
	(20 x 10=) 200
	(20 x 3=) 60

	4
	(4 x 10=) 40
	(4 x 3=) 12


200 + 60 + 40 + 12 = 312
Division (÷)
1. Number-line

           72 ÷ 4 =

                                         10x4                   8x4  


                             ______________________________      

                           0                          40                            72

                          10 (lots of 4) + 8 (lots of 4) = 18 (lots of 4)  

· 72 ÷ 5 =

                                         10x5                   4x5  


                             ______________________________      

                           0                          50                   70      72

  10 (lots of 5) + 4 (lots of 5) = 14 (lots of 5) Remainder 2  

· 72 ÷ 5 =

                                         10x5                   4x5  
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  10 (lots of 5) + 4 (lots of 5) = 14 (lots of 5) R: 2 (out of a lot of 5) 
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                                                     5                                             
