Westlea Primary School - Calculation Policy 2010 

This policy should be read in conjunction with the Mathematics policy and the Renewed Framework for Mathematics. It has been written to ensure that there is a consistency and progression of skills, in the teaching of both mental and written calculations from the Foundation Stage to Year 6. The policy reflects a whole school agreement and will be reviewed when the Renewed Framework has been fully implemented.

Rationale

An ability to calculate mentally lies at the heart of numeracy. However, an emphasis on mental calculation should not mean that written methods are not taught during the Primary years. A balance between mental calculation and the way children record either through jottings, drawings or taught written methods is very important.

This policy is intended as a working document, to aid all staff and parents/guardians, in understanding the development of skills and progression in informal and formal written calculation methods.

It is crucial that written recording helps the children to clarify their thinking and supports and extends their development of more fluent and efficient mental strategies. At each stage, children should be given appropriate visual images and models, to aid and support their learning.
However, within the structure of this progression, allowance must be made for children’s personal methods of recording, ensuring that alternatives are both clearly understood and efficient.

It is understood that where possible, calculations will be taught within a real life context, to enhance awareness of mathematical skills as a part of everyday life. 

Mathematical Vocabulary for Calculation

The language used when carrying out any calculation is extremely important. Children need to be taught specific vocabulary during maths lessons, using the National Numeracy Strategy booklet ‘Mathematical Vocabulary’. This lists specific vocabulary for each year group. 

A Glossary of maths terms, which define written methods, is included in Appendix 1.

Mental Calculation Skills Audit

At the beginning of the new school year, an audit of mental calculation skills will be carried out to determine the skills development across the school. The jottings and recordings from this audit will be used to inform individual, group and class targets. The audits will be analysed by the numeracy co-ordinators and any weaknesses/strengths identified. In turn, any areas of weakness will be monitored by the numeracy co-ordinators during lesson observations, planning and book scritinies.
The teacher’s Audit resources are included in Appendix 2.

Recording methods for mental and written calculation strategies

Foundation Stage to Year 3

	Foundation
	Year 1
	Year 2
	Year 3

	 DRAWING PICTURES AND MARKS

	
	 USING SIGNS AND SYMBOLS

	
	DRAWING NUMBER LINES

	
	
	USING INFORMAL JOTTINGS AND IMAGES

	
	
	
	BEGIN TO USE FORMAL WRITTEN CALCULATIONS

	
	
	
	EXPLAINING IN WORDS


Recording Addition
	Foundation
	Year 1

	Drawing pictures and marks

There are 3 cars in the garage. 2 more arrive.

How many are there now?
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	Drawing pictures and marks

 Lisa has 5 lollies and Tim has 2 lollies.

 How many lollies do they have altogether?
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Using materials to add up

	Signs and symbols

(Number sentences modelled by adults)

	Signs and symbols

     3 + 2 = [image: image18.wmf] 
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	Number lines (beginning without numbers)

There is a progression in number lines:

· [image: image81.emf]    
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10  groups  

empty

· with spaces for placing different shapes and objects
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· prepared tracks with numbers


	Number lines  (numbered)

   7 + 4   [image: image28.wmf]0
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Recording by - drawing jumps on prepared 

                         lines 
                      - constructing own lines


	Informal jottings
Drawing adding pictures
	Informal jottings

(Teachers model jottings appropriate for

 larger numbers)


	Verbal counting on and back

Counting real objects

Begin to count on

Use of simple number lines

Use of practical materials for counting

Drawing adding pictures
	Use of 100 squares to see

Counting on keeping biggest number in head




Recording Addition

	Year 2
	Year 3

	Drawing pictures and marks

There are 7 people on the bus. 8 more get on. 

How many people are on the bus.

                       ▌     l l l l l               15

                  10      5                 15
	 Drawing pictures and marks

As Year 2

Numbers are often too large for pictures to be efficient but pictures/diagrams will continue to be used where appropriate



	Signs and symbols


   5 + 4 =                        = 5 + 4

   5 +     = 9                 9 =     + 4

       + 4 = 9                 9 = 5 + 

       +    = 9                 9 =    +

Adding three numbers 1 +   + 5 = 17

Extend to 14 + 5 = 10 +


	Signs and symbols

    13 + 6 =                     = 13 + 6          

    13 +     = 19          19 =      + 6

        + 6 = 19            19 = 13 +

        +    = 19            19 =     + 

    Adding three or more numbers   

   14 +    + 6 = 37

    Extend to 21 + 6 =     + 10

	Number lines  (partly numbered  - empty)

61 + 14         [image: image29.wmf]61
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	Number lines  (numbered)

53 + 36

(partition) [image: image31.wmf]53
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	Informal jottings Partition into tens and ones and recombine

 23 + 12 =

 23 + 10=33               

 33 + 2=35

3 + 8 + 7 = 10 + 8 

[image: image33.wmf]  = 18


	Informal jottings

42 + 27 =

42 + 20 =62

62 + 7 = 67

4 + 8 + 16 + 2 = 20 + 10

[image: image34.wmf]  =  30



	Explaining in words

(Explaining methods and reasoning orally)

	Explaining in words

23 + 17   

I added 17 and 3 to get 20, then 20 more to get 40




Recording Subtraction

	Foundation
	Year 1

	Drawing pictures and marks

We made 6 cakes. We ate 2 of them.

How many cakes are left?

[image: image35.wmf]
	Drawing pictures and marks

Sam spent 4p. What was his change from 10p?

[image: image36.wmf]

	Signs and symbols

(Number sentences modelled by adults)


	Signs and symbols

    5 - 2  =                   = 5 - 2          

    5 -     = 3            3 =     - 2

        - 2 = 3            3 = 5 -

        -    = 3            3 =    - 

  Reciting number bonds

	Number lines

(Prepared number tracks and lines used)

	Number lines  (numbered)

Counting back

Finding the difference using cubes / materials / toys etc

■  ■  ■  ■  ■  ■  ■ 
■  ■  ■  ■  ■
 11 - 7


                    7                  11

counting on

The difference between 7 and 11
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Recording by - drawing jumps on prepared lines

· constructing own lines



	Informal jottings

	Informal jottings

(Teachers model jottings appropriate for larger numbers)


	Finding one less than (numbers to 10)

Picture / story representations of sums

Relate less than to take away

Use of stimulating / appropriate objects and materials


	Use of appropriate number lines / 100 squares to count back

Counting back in head from given number

Using fingers to take some away

Number rhymes with props

Reciting number bonds      


Recording Subtraction

	Year 2
	Year 3

	Drawing pictures and marks

  There were 17 bean bags in a bucket.

  Luke took 9.

[image: image38.wmf]

	Drawing pictures and marks

As Year 2

Numbers are often too large for pictures to be efficient but pictures/diagrams will continue to be used where appropriate



	Signs and symbols

   9 - 4 =                         = 9 - 4

   9 -     = 5                 5 =     - 4

       - 4 = 5                 5 = 9 -  

       -    = 5                 5 =    -

     Extend to 14 + 5 = 20 -


	Signs and symbols

    19 - 6 =                      = 19 - 6          

    19 -    = 13            13 =      - 6

         - 6 = 13            13 = 19 -

        -     = 13            13 =     - 

     Extend to 21 + 6 = 30 -



	Number lines  (partly numbered  - empty)

43-28           
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34 – 9              

subtract 9
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	Number lines  
84 – 56               

count on                           
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56 – 19

subtract 19
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	Informal jottings

  37 - 12 = 

  37-10=27

  27-2=25


	Informal jottings

                               

  97 - 25 = 

  97 -20=77

  77 - 5=72

Practise exchanging

53 – 17 = 47 –27         53

                                - 17



	Explaining in words

(Explaining methods and reasoning orally)

	Explaining in words

50 - 29   

I did 50 take away 30 then added 1.

   


Recording Multiplication

	Foundation
	Year 1

	Drawing pictures and marks

How many wheels do we need to make three lego cars?

[image: image45.wmf]

	Drawing pictures and marks

 There are 3 sweets in one bag.

 How many sweets are there in 5 bags?

[image: image46.wmf]


	Signs and symbols


	Signs and symbols



	Number lines  

	Number lines  (numbered)

(Recording on a number line modelled by the teacher when solving problems)


	Informal jottings


	Informal jottings



	Pairs of socks in 2s

Counting in 2s and 10s

	Sorting objects into groups to count

Investigating natural multiples by grouping, arranging and sorting

Eg

Eggs in a box

Corners on squares

Fingers and gloves

Counting in 2s, 5s and 10s
     


Recording Multiplication

	Year 2
	Year 3

	Drawing pictures and marks

There are 4 apples in one box. How many apples in 6 boxes?


	Drawing pictures and marks

A spider has 8 legs. 

How many legs do 4 spiders have?

[image: image47.wmf]


	Signs and symbols

   6 x 2  =                          = 2 x 6

   6 x      = 12               12 =     x 6

       x 2  = 12               12 = 2 x 

       x     = 12               12 =     x

   Extend to 4 x 5 = 10 x

	Signs and symbols

    6 x 5 =                        = 5 x 6          

    6 x     = 30             30 =     x 6

        x 5 = 30             30 = 5 x

        x    = 30             30 =     x

      Extend to 4 x 3 =     x 2



	Number lines  (numbered then empty)

2 x 4   [image: image48.wmf]0
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Recording by - drawing jumps on prepared line
                      - constructing own lines


	Number lines 
3 x 6

          [image: image50.wmf]0
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	Informal jottings

Arrays

2 x 4 or 4 x 2

Repeated 

addition


	Informal jottings

Arrays

3 x 6 or 6 x 3            [image: image52.wmf]
Repeated 

addition

Doubling by partitioning           15 x 2 = 30
                         Partition

                                   10    +    5       

                                    20    +  10  =  30                                           

	Multiplication Tables

Know the 2, 5 and 10 times tables

Begin to recognise the patterns of the 3 and 4 times tables

  
	Multiplication Tables

Know the 2, 3, 4, 5, 6 and 10 times table




Recording Division

	FOUNDATION
	Year 1

	Drawing pictures and marks

Grouping

 How many pairs of socks are there in the ‘launderette’?

[image: image53.wmf]

	Drawing pictures and marks

12 children get into teams of 4 to play a game.  How many teams are there?

[image: image54.wmf]

	Signs and symbols


	Signs and symbols



	Number lines  


	Number lines  (numbered)

(Recording on a number line modelled by the teacher when solving problems)



	Informal jottings


	Informal jottings



	Sharing objects and grouping objects
	Sharing objects and grouping objects


Recording Division

	Year 2
	Year 3

	Drawing pictures and marks

4 eggs fit in a box. 

How many boxes would you need to pack 20 eggs?

                 [image: image55.wmf]
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       [image: image57.wmf]
                   
	Drawing pictures and marks

8 children can travel in a minibus.

How minibuses would you need to take 29 children to a football match?

[image: image58.wmf][image: image59.wmf][image: image60.wmf][image: image61.wmf]


	Signs and symbols

 12 ÷ 2 =                   □ = 12 ÷ 2

 12 ÷  □ = 6               6 =  □  ÷ 2

   □ ÷ 2 = 6                6 = 12 ÷ □

   □ ÷ □ = 6                6 =  □  ÷  □

 
	Signs and symbols

    30 ÷ 5 =                     □ = 30 ÷ 5         

    30 ÷ □ = 6                  6 =  □  ÷ 5

      □ ÷ 5 = 6                  6 = 30 ÷ □

      □ ÷ □ = 6                  6 =  □  ÷ □

    Extend to 20 -11 =  □ ÷ 5



	Number lines  (numbered empty)

8 ÷ 2      [image: image62.wmf]0
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Recording by

- drawing jumps on prepared lines               - constructing own lines
	Number lines  
18÷ 3
         [image: image64.wmf]0
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	Informal jottings

Arrays                      or

 8 ÷ 2

[image: image67.wmf]                         [image: image68.wmf]
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Understand division as:

· sharing and grouping

· repeated subtraction


	Informal jottings

Arrays

18 ÷ 3       

                  [image: image70.wmf]
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Understand division as:

· sharing and grouping

· repeated subtraction

· inverse to multiplication
· use remainders


Recording methods for mental and written calculation strategies

Year 4 to Year 6

	Foundation
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	 DRAWING PICTURES AND MARKS
	

	
	 USING SIGNS AND SYMBOLS
	

	
	DRAWING NUMBER LINES
	

	
	
	USING INFORMAL JOTTINGS AND MODELS
	

	
	
	
	EXPLAINING IN WORDS
	

	
	
	
	Children begin to use formal written calculation methods
	By the end of Y4 - all mental and written methods to have been taught, enabling the children to

solve calculations using a variety of different strategies and methods














�





3 x 6 = 3 + 3 + 3 + 3 + 3 + 3








2 x 4 = 2 + 2 + 2 + 2








�





- = signs and missing numbers


Continue using a range of equations as in Year 1 and 2 but with appropriate numbers.





Find a difference by counting up


e.g. 8006 – 2993 = 5013


This can be modelled on an empty number line (see complementary addition below).





Subtract the nearest multiple of 10 or 100, then adjust.


Continue as in Year 2, 3 and 4 but with appropriate numbers.





Use known number facts and place value to subtract


6.1 – 0.4 = 5.7





�


Pencil and paper procedures








Consolidation of previous work, using ‘expanded decomposition’ as a Standard written method


                                                   


Leading to                                               6  3


   754 = 700 + 50+ 4                              71414


  -286 = 200 + 80 + 6                             -2 8 6


                                                               4  5 8


         =   700+ 40+14


         =   200+ 80 +6





Expand to decimals





- = signs and missing numbers


Continue using a range of equations as in Year 1 and 2 but with appropriate numbers.





Find a small difference by counting up


e.g. 5003 – 4996 = 7


This can be modelled on an empty number line (see complementary addition below).





Subtract the nearest multiple of 10, then adjust.


Continue as in Year 2 and 3 but with appropriate numbers.











Use known number facts and place value to subtract


92 – 15 = 77








�





Pencil and paper procedures


Use the expanded written method (partitioning)


                                                                                     6 15


756 – 84 = 672             leading to     756  


                                                - 84


 600    150                               672


 700 + 50 + 6


           80 + 4





 600   + 70 + 2


           





By the end of Y4, children should be able to subtract TU by TU vertically.


Start by subtracting from the units. When reading each digit, reinforce place value























= 2160                             =   576


   2736 


                     





= 7440                                             = 1488


    8928                                                       





Subtraction


                    Year 4                                               Year 5                                           Year 6





+ = signs and missing numbers


Continue using a range of equations as in Year 1 and 2 but with appropriate numbers.





Partition into hundreds, tens, ones and decimal fractions and recombine


Either partition both numbers and recombine or partition the second number only e.g.


35.8 + 7.3 = 35.8 + 7 + 0.3


                 = 42.8 + 0.3


                 = 43.1























Add the nearest multiple of 10, 100 or 1000, then adjust 


Continue as in Year 2, 3, 4 and 5 but with appropriate numbers including extending to adding 0.9, 1.9, 2.9 etc 





Pencil and paper procedures


Extend to numbers with any number of digits and decimals with 1 and 2 decimal places.


124.9 + 117.25 = 242.15


 


    124.90


 + 117.25


    242.15





Revert to expanded methods if the children experience any difficulty.





Extend to decimals (either one or two decimal places).





+ = signs and missing numbers


Continue using a range of equations as in Year 1 and 2 but with appropriate numbers.





Partition into hundreds, tens and ones and recombine


Either partition both numbers and recombine or partition the second number only e.g.


358 + 73 = 358 + 70 + 3


                = 428 + 3


                = 431





























Add or subtract the nearest multiple of 10 or 100, then adjust


Continue as in Year 2, 3 and 4 but with appropriate numbers e.g. 458 + 79 = is the same as 458 + 80 - 1     





Pencil and paper procedures


Use ‘carrying’ and extend to numbers with at least four digits


3587 + 675 = 4262





   3587


 +  675


   4262


   111





Revert to expanded methods if the children experience any difficulty.





Extend to decimals in terms of real life problems (same number of decimals places) and adding several numbers (with different numbers of digits).








+ = signs and missing numbers


Continue using a range of equations as in Year 1 and 2 but with appropriate numbers. 





Partition into tens and ones and recombine


Either partition both numbers and recombine or partition the second number only e.g.


55 + 37 = 55 + 30 + 7


             = 85 + 7


             = 92





























Add  the nearest multiple of 10, then adjust


Continue as in Year 2 and 3 but with appropriate numbers e.g. 63 + 29 is the same as 63 + 30 - 1 





Pencil and paper procedures


358 + 73 = 431


either                      or partition the numbers





  358                         300 + 50 + 8


+  73                                   70 + 3    


    11                         300 +120+11 = 431


  120


  300


  431





leading to adding the least significant digits to prepare for ‘carrying’ below the line


  


   358                   TU + TU, HTU + TU and HTU + HTU


 +  73


   431


    1 1


Extend to decimals in the context of money.





Addition


                    Year 4                                              Year 5                                         Year 6














- = signs and missing numbers


Continue using a range of equations as in Year 1 and 2 but with appropriate numbers.





Find a difference by counting up


e.g. 0.5 – 0.31 = 0.19


This can be modelled on an empty number line (see complementary addition below).








�


Subtract the nearest multiple of 10, 100 or 1000,


then adjust


Continue as in Year 2, 3, 4 and 5 but with appropriate numbers.





Use known number facts and place value to subtract


Continue as year 5








Pencil and paper procedures





Consolidate previous learning and continue with the ‘expanded decomposition’ or the compact method





Leading to a short compact method





   6467


– 2684     = 3783  











Multiplication Objectives (excluding rapid recall)








Calculations


52–57	Understanding multiplication and division


53, 55	 Understand the effect of and relationships


between the four operations, and the principles (not the names) of the arithmetic laws as they apply to multiplication. Begin to use brackets. 








60–65 Mental calculation strategies (x and ÷)


61 Use doubling or halving, starting from known facts. 


For example: double/halve any two-digit number by 


doubling/halving the tens first; double one number and


halve the other; to multiply by 25, multiply by 100 then


divide by 4; find the x16 table facts by doubling the x8


table;	.


61 Use factors (e.g. 8 x 12 = 8 x 4 x 3).


63 Use closely related facts (e.g. multiply by 19 or 21 by multiplying by 20 and adjusting; develop the x12 table from the x10 and x2 tables).


63 Partition (e.g. 47 x 6 = (40 x 6) + (7 x 6)).


63 Use the relationship between multiplication and division.


65 Use known facts and place value to multiply and divide mentally.�


66–69	Pencil and paper procedures (x and ÷)


67 Approximate first. Use informal pencil and paper methods to support, record or explain multiplications.


Extend written methods to: short multiplication of 


HTU or TU  by U; long multiplication of TU by TU;








Multiplication Objectives (excluding rapid recall)








Calculations


52–57	Understanding multiplication and division


52,      54 Extend understanding of the operations of x and ÷, and their relationship to each other and to + and –. Understand the principles (not the names) of the commutative, associative and distributive laws as they apply to multiplication.





60–65	Mental calculation strategies (x and ÷)


  60 Use doubling or halving, starting from known facts. For example: double/halve two-digit numbers by doubling/halving the tens first; to multiply by 4, double, then double again; to multiply by 5, multiply by 10 then halve; find the 8 times-table facts by doubling the 4 times-table;


62 Use closely related facts (e.g. to multiply by 9


or 11, multiply by 10 and adjust; develop the x6 


table from the x4 and x2 tables).


62 Partition (e.g. 23 x 4 = (20 x 4) + (3 x 4)).


62 Use the relationship between x and ÷


64 Use known number facts and place value to


multiply and divide integers, including by 10 and then 100 (whole-number answers).�


66–69	Pencil and paper procedures (x and ÷)


66 Approximate first. Use informal pencil and


paper methods to support, record or explain


multiplications. Develop and refine written 


methods for TU x U.























Multiplication


                    Year 4                                             Year 5                                                  Year 6





x = signs and missing numbers





Estimation of answers should be encouraged as a means of checking accuracy.





Partition





23 x 4 = 92





23 x 4 = (20 x 4) + (3 x 4) 


           = 92








OR











Use the grid method of multiplication (as below)





Pencil and paper procedures





Grid method


23 x 7 is approximately 20 x 10 = 200


�


The grid layout should be extended larger 


numbers.





Short multiplication – most children should be using this method by the end of Y4


     38


     x7


       56       8x7


30x7


        


     266

















x = signs and missing numbers





Estimation of answers should be encouraged as a means of checking accuracy.





Partition





47 x 6 = 92





47 x 6 = (40 x 6) + (7 x 6)


           = 282





Extend to simple decimals with one decimal place.





4.9 x3 is approximately 5x3=15.


4.0 x3 =  12


0.9 x3 = 2.7    ans= 14.7





OR





Use the grid method of multiplication (as below)





Pencil and paper procedures





Grid method


72 x 38 is approximately 70 x 40 = 2800


 �








Long multiplication TU x TU – aim is for most children to be able to use this by the end of Y5, but return to the grid method if children are experiencing difficulties


               56


            x 27


56x 7


          1120            56x20


          


          1512


              1 





x = signs and missing numbers





Estimation of answers should be encouraged as a means of checking accuracy.





Partition


87 x 6 = 522





87 x 6 = (80 x 6) + (7 x 6) 


           = 522








Use the grid method of multiplication (as below)





or





Pencil and paper procedures





Grid method


372 x 24 is approximately 400 x 20 = 8000





�








Partitioning method for HTU x TU


If the children are ready, 


          


                372


               x 24


              1488


           + 7440


              8928 





Extend to decimals with up to two decimal places.





Partition the 2nd number and subtract








=161





Partition the 2nd number and subtract





Division


                    Year 4                                              Year 5                                                  Year 6





÷ = signs and missing numbers





Sharing and grouping


30 ÷ 6 can be modelled as:


grouping – groups of 6 placed on no. line and the number of groups counted e.g.


�


sharing – sharing among 6, the number given to each person





Remainders


41 ÷ 4 = 10 r1


�


0         10           20            30              40           41





41 = (10 x 4) + 1





Pencil and paper procedures





Develop the ‘chunking method’ as an efficient standard method that can be applied generally, approximating first.





96÷ 6 is approximately 100÷ 5 = 20


96 ÷ 6


                  6 )   96


                  -      60                10x6 = 60


                         36


                 -       36                  6x6 = 36


                           0


                  ans = 10 + 6 


                         =  16





Encourage children to underline the numbers to be added.











÷ = signs and missing numbers





Sharing and grouping


Continue to understand division as both sharing and grouping (repeated subtraction).








Remainders





Quotients to be expressed as whole numbers or fractions 61 ÷ 4 = 15 ¼ 





�


0        10        20       30          40        50       60     61





61 = (10 x 4) + (5 x 4 ) + 1





Pencil and paper procedures





Continue to develop the ‘chunking’ method.


       


       256


210     (30 groups)


  46


 -        42       (6 groups)


            4                                 Answer:  36 remainder 4








Introduce word and story problems that involve division and the concepts of sharing or grouping e.g. put these numbers into a story, so that it makes sense:





32              2                  6                   5





There are 32 sweets. 6 children share the sweets equally. Each child got 5 sweets and there were 2 left over 

















÷ = signs and missing numbers





Sharing and grouping


Continue to understand division as both sharing and grouping (repeated subtraction).











Remainders





Quotients expressed as fractions or decimal fractions


676 ÷ 8 = 84.5


�


0                                              640                 672      676








Pencil and paper procedures





977 ÷ 36 is approximately 1000 ( 40 = 25





        977                                           


720     (20 groups)                  


257                                                                                    


 -     180     (5 groups)                      


         77      


 -       72      (2 groups)


           5                                        Answer:  27 5/36





Extend to decimals with up to 2 places, approximating first and introduce story problems that could include remainders, which challenge the children to express the remainders in different ways.





Where appropriate and only if the children are confident, use the short compact method





          36   977
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