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Whitstable Junior School
CALCULATION POLICY
Rationale
‘Teaching children written procedures at too early a stage in their mathematical development can and does have a profound adverse effect upon their ability to operate mentally’

DfEE 1999

The Renewed Primary Framework for Mathematics provides a structured and systematic approach to teaching both written and mental calculation strategies.  There is a considerable emphasis on teaching pupils to use mental methods.  Up to the age of 8 (Year 3) informal written recording should take place regularly allowing pupils to secure their existing understanding of number and calculation.  More formal written methods should follow only when the child is able to confidently use a range of mental calculation strategies.

School Aims and Objectives

At Whitstable Junior School we aim to deliver a consistent and progressive approach to the teaching of calculation.  We believe this allows our pupils the opportunity to secure their understanding of familiar methods before being extended and challenged by new strategies.  

We aim to teach our pupils mental and written calculation strategies for the four number operations as well as the relationship between them.  We think this will aid a more comprehensive understanding of calculations in maths.  

We aim for all our pupils to be able to choose an efficient method (mental, written or calculator) to solve a problem or calculation and check their answer.  

By the end of Year 6, pupils working at Level 4 and above will have been taught, and be secure with, a compact standard method for each operation.  Those pupils working at levels significantly beyond their peers will be using and applying their calculation skills to more complex mathematical tasks.

General Progression and Approach

The following series of bullet points will be used as a guideline for the general progression of teaching calculations:

§ Mental counting and counting objects

§ Early stages of mental calculation and learning number facts, recording in a number sentence

§ Working with larger numbers and informal jottings

§ Non-standard expanded written methods

§ Standard written methods

§ Use of calculators

Wherever possible, calculations will be presented to pupils horizontally to encourage them to select an appropriate method themselves.  

Before carrying out a calculation, pupils will be encouraged to consider:

§ Can I do it in my head?

§ The size of an approximate answer

§ Could I use jottings to keep track of the calculation?

§ Do I need to use an expanded or compact written method?

In order to effectively carry out mental calculations pupils will be taught how to use and have the opportunity to practice using a range of models and images to aid their thinking (The DfES publication ‘Models and Images’ should be referred to for further guidance and ideas).  They will also need certain prerequisite skills in order for them to calculate mentally.  These include:

§ Counting in ones, twos, tens, hundreds, thousands and any other appropriate unit

§ Remembering number facts, and recalling them without hesitation

§ Understanding and using the relationships between the four operations to find answers and check results

§ Developing a repertoire of mental strategies to do calculations, such as counting on or back in ones or tens, bridging through ten, doubling and halving, rounding to perform a calculation, then adjusting the answer  
Although the Renewed Primary Framework for Mathematics suggests that more formal methods are not to be taught until Years 4, 5 and 6, some pupils will be ready to use compact methods much sooner and others still may not be secure enough with informal methods to move on.  In order to assess whether or not pupils are ready for written calculations the following basic assessment will be used:

§ Standard written methods of addition and subtraction should be delayed until after pupils can add and subtract two-digit numbers mentally

§ Standard written methods of multiplication and division should be delayed until pupils are confident with multiplication facts for at least the 2, 3, 4, 5, and 10

Outlined below is a more detailed progression for each of the four operations from mental to written calculations including prior knowledge, skills and understanding that pupils must have to be able to tackle the strategies.
Progression in Addition

Pupils need to be taught and have regular practise in several skills before and during the teaching of addition strategies.  These are outlined below.  

· Counting on in equal steps, initially in small steps for small, positive numbers but advancing to larger steps and decimal steps from larger and decimal numbers including negative numbers

· All addition facts to 10 and then 20

· Doubles of all numbers to 10 and then 20

· Partition numbers into multiples of 1/10/100

Addition Mental Methods 

There are several mental addition methods which will be directly taught and practised with pupils.  Pupils will be encouraged to use the most reliable and efficient method for them but will be exposed to all methods.  These methods do not have to be taught in any particular order and will naturally be revisited and extended with both larger and more complex numbers as pupils progress in both ability and age.

· Reordering 
– counting on from the largest number even if it does not appear first in the calculation

17 + 23 = 40



- adding numbers which make 10 or 100 first

48 + 24 + 52 = 124
48 + 52 = 100

100 + 24 = 124

· Partitioning – split numbers into multiples of 1/10/100 and add them in their parts
48 + 36 = 84

48 + 30 + 6 = 78 + 6 = 84

OR

40 + 30 + 8 + 6 = 70 + 14 = 84

· Rounding and Compensating – changing numbers to multiples of 10/100 and adjusting once added, 100 squares should be used to support this
42 + 19 = 61
42 + 20 = 62
62 - 1 = 61

Pupils should be encouraged to support their addition mental methods with jottings including the use of numberlines, marked and blank.

Addition Written Methods

The written methods outlined below need to be taught in that order and a year group has been suggested where an ‘average’ pupil would be expected to be introduced to these methods.  It is vital that pupil’s mental methods are practised and secured alongside their learning and use of an efficient written method for addition.

· Expanded Method in Columns 
– adding the tens first






- adding the units first

· Standard Column Method – progressing to larger numbers, more numbers and decimal numbers


Progression in Subtraction

Pupils need to be taught and have regular practise in several skills before and during the teaching of subtraction strategies.  These are outlined below.  

· Counting back in equal steps, initially in small steps for small, positive numbers but advancing to larger steps and decimal steps back from larger and decimal numbers including negative numbers

· All subtraction facts to 10 and then 20

· Partition numbers into multiples of 1/10/100

Subtraction Mental Methods

There are several mental subtraction methods which will be directly taught and practised with pupils.  Pupils will be encouraged to use the most reliable and efficient method for them but will be exposed to all methods.  These methods do not have to be taught in any particular order and will naturally be revisited and extended with both larger and more complex numbers as pupils progress in both ability and age.

· Counting on – counting on from the smallest number to the biggest to find a difference
93 – 56 = 37


· Rounding Compensating - changing numbers to multiples of 10/100 and adjusting once subtracted, 100 squares should be used to support this

42 - 19 = 23
42 - 20 = 22
22 + 1 = 23
Pupils should be encouraged to support their subtraction mental methods with jottings including the use of numberlines, marked and blank.

Subtraction Written Methods

The written methods outlined below need to be taught in that order and a year group has been suggested where an ‘average’ pupil would be expected to be introduced to these methods.  It is vital that pupil’s mental methods are practised and secured alongside their learning and use of an efficient written method for subtraction.

· Expanded Method 
– using partitioning, no borrowing required

563 – 241 = 322
500
60
3

   200
   40
   1 –

   300
   20
   2
= 322


 


- using partitioning, borrowing required
563 – 278 = 285
500
60
3
400
150
13

       200     70       8         200      70       8








       200     80       5

= 285

· Standard Column Method - progressing to larger numbers, more numbers and decimal numbers



Progression in Multiplication
Pupils need to be taught and have regular practise in several skills before and during the teaching of multiplication strategies.  These are outlined below.  

· Counting on in equal steps, larger than 1, from 0

· Recalling multiplication facts to 10 x 10

· Partition numbers into multiples of 1/10/100

· Be able to represent simple multiplication in arrays

· Understand multiplication as repeated addition

· Add combinations of numbers using mental and written methods

Multiplication Mental Methods

There are several mental multiplication methods which will be directly taught and practised with pupils.  Pupils will be encouraged to use the most reliable and efficient method for them but will be exposed to all methods.  These methods do not have to be taught in any particular order and will naturally be revisited and extended with both larger and more complex numbers as pupils progress in both ability and age.

· Partitioning – split numbers into multiples of 1/10/100 and then recombine after multiplying
43 x 6 = 258
40 x 6 = 240
3 x 6 = 18
240 + 18 = 258
· Rounding and Compensating - changing numbers to multiples of 10/100 and adjusting once multiplied, this should be related back to arrays and repeated addition initially 
47 x 9 = 423 

47 x 10 = 470 
470 – 47 = 423

Pupils should be encouraged to support their multiplication mental methods with jottings including the use of numberlines, marked and blank.

Multiplication Written Methods

The written methods outlined below need to be taught in that order and a year group has been suggested where an ‘average’ pupil would be expected to be introduced to these methods.  It is vital that pupil’s mental methods are practised and secured alongside their learning and use of an efficient written method for multiplication.

· Grid Method – initially with (H)TU x U but extending to (H)TU x TU and the multiplication of decimal numbers
34 x 23 = 782

600 + 90 + 80 + 12 = 782
· Standard Short and Long Multiplication

76 x 7 = 532





76 x 47 = 


Progression in Division

Pupils need to be taught and have regular practise in several skills before and during the teaching of division strategies.  These are outlined below.  

· Counting on and back in equal steps, larger than 1, from 0

· Recalling multiplication and related division facts to 10 x 10

· Multiply numbers by multiples of 10 and 100
· Be able to represent simple multiplication in arrays

· Understand multiplication as repeated addition

· Subtract combinations of numbers using mental and written methods

Division Mental Methods

There are several mental division methods which will be directly taught and practised with pupils.  Pupils will be encouraged to use the most reliable and efficient method for them but will be exposed to all methods.  These methods should be taught in any order.

· Pictorial grouping and sharing – progressing from seeing multiplication as an array

12 ÷ 6 = 2

· Repeated addition or subtraction 


– using a numberline, adding/subtracting 1 group of the divisor at a time 

27 ÷ 6 = 4 r3




- using a numberline, adding/subtracting more than 1 group of the divisor at a time

63 ÷ 6 = 10 r3


· Partitioning – splitting the dividend into parts which are known facts
85 ÷ 7 = 12 r1


Division Written Methods

The written methods outlined below need to be taught in that order and a year group has been suggested where an ‘average’ pupil would be expected to be introduced to these methods.  It is vital that pupil’s mental methods are practised and secured alongside their learning and use of an efficient written method for division.

· Vertical repeated subtraction
64 ÷ 11 = 5 r9


· Chunking – initially where the divisor is a single digit, progressing to the divisor being TU
445 ÷ 3 = 148 r1 


· Standard Short Division


Review

This policy will be reviewed as appropriate in response to local or national initiatives, evaluation of monitoring procedures and as detailed in the School Plan.  Annual meetings will review the needs of calculation teaching, e.g. resourcing, personal development and training needs and will form the basis for an action plan which will inform the School Plan.
Amy Bailey
Maths Co-ordinator

September 2007
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