Fosse Bank School
Mathematics and Calculation Policy

This policy was developed by the Subject Leader in September 2010, in conjunction with the Head, the teaching staff, the SENco and the school’s external dyscalculia tutor.  It will be reviewed annually.

1 Introduction

1.1 Mathematics teaches us how to make sense of the world around us through developing a child’s ability to calculate, to communicate, to reason and to solve problems. It enables children to understand and appreciate relationships and pattern in both number and space in their everyday lives. 

‘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.

1.2 At Fosse Bank School we aim to:

· promote enjoyment and enthusiasm for learning through practical activity, exploration and discussion;

· develop mathematical skills and knowledge and quick recall of basic facts;

· promote confidence and competence with numbers and the number system;

· develop the ability to solve problems through decision-making and reasoning in a range of contexts;

· develop a practical understanding of the ways in which information is gathered and presented;

· explore features of shape and space, and develop measuring skills in a range of contexts;

· understand the importance of Mathematics in everyday life.

1.3 We also 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.  Our pupils are taught practical, mental and written calculation strategies for the four number operations as well as the relationship between them.  This aids a more comprehensive understanding of calculations in Mathematics.  In addition, the use of ICT is implemented as an essential aspect of the way in which Mathematics is taught throughout the school.  Learning Support Assistants support individuals or groups of children, in line with the Special Needs Provision Mapping, and Teaching Assistants support individuals or groups of children of all abilities.  Gifted children often work towards learning objectives from one or two years above those for their year group where appropriate.

1.4 We encourage our pupils to be able to choose an efficient method (using concrete materials, mental or written strategies or a calculator) to solve a problem or calculation and check their answer.  They should also begin learning the times tables as soon as they are ready, usually in Year 2.  This is to support many calculations throughout the Mathematics curriculum.
1.5 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 applying their calculation skills to more complex mathematical tasks.

1.6 In all classes up to and including Year 2 there are children of differing mathematical ability. We recognise this fact and provide suitable learning opportunities for all children by matching the challenge of the task to the ability of the child. We achieve this through a range of strategies – in some lessons through differentiated group work, and in other lessons by organising the children to work on weekly investigative tasks. Years 3 to 6 are set in ability classes, allowing for a more personalised approach to teaching and learning.  This includes weekly investigative work and personalised learning sessions, where the children focus on achieving targets specific to them.
2 General Progression and Approach

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

§ Mental counting and counting objects

§ The use of concrete materials to aid calculations

§ 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.  

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

§ Can I do it in my head?

§ Is there anything practical I can do to support my calculations?

§ What is the approximate answer?
§ Could I use jottings to keep track of the calculation?

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

2.3 In order to effectively carry out mental calculations, pupils will be taught how to use, and have the opportunity to practise using, a range of models and images to aid their thinking.  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 carry out 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  

2.4 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 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

2.5 Outlined in this policy 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. 
3 The Foundation Stage

3.1 We teach Problem Solving, Reasoning and Numeracy in our Pre-School and Reception classes. The classes form the Early Years Foundation Stage of the National Curriculum.  We relate the mathematical aspects of the children’s work to the objectives set out in the Early Learning Goals, which underpin the curriculum planning for children aged 36 to 60 months. We give all the children ample opportunity to develop their understanding of number, measurement, pattern, shape and space through varied activities that allow them to enjoy, explore, practise and talk confidently.

3.2 In Reception, children’s mathematical development is also carefully planned-for using the Abacus Scheme, through adult-led focus activities and through mathematical learning in all areas of provision. Planning is in place to support children’s mathematical development and for them to work towards the Profile Points as their form of assessment at the end of the Foundation Stage.
3.3 Throughout the Foundation Stage, children are encouraged to use and develop Mathematics through play in all areas of provision. Mathematical resources such as number lines and Numicon are available throughout. Concepts of shape, space, direction, size, length, capacity and mass are developed through, for example, sand, water and tactile play, outdoor provision, small world play, storytelling and nursery rhymes.

4 Mathematics curriculum planning

4.1 Mathematics is a core subject in the National Curriculum, and we use the Renewed Framework for Mathematics as the basis for implementing the statutory requirements of the programme of study for Mathematics. Our unit plans list the specific learning objectives for each lesson and give details of how the lessons are to be taught.

4.2 The senior management team and the Mathematics subject leader are responsible for monitoring the Mathematics planning within our school.

5 Children with Special Educational Needs

5.1 It is important to note that this policy is aimed at the ‘average’ child in each year group and therefore some of the strategies and methods mentioned may not be appropriate for children with Special Educational Needs.  The following must be taken into account when working with these children:

· The children should be taught explicitly how to approximate answers in order to decide how to solve the calculation;
· Visualisation should be used as a tool wherever possible (the use of concrete materials);
· There should be an emphasis on understanding the mathematical language;
· Verbalisation is also an important tool- supporting the development of thinking skills;
· The children should be given the opportunity from an early age to jot down their ideas- it may be necessary to teach this skill explicitly;
· Topics should be linked to each other where appropriate, e.g. number bonds to 10 and addition of 2 or 3-digit numbers, key times tables and division.  These should also be related to real life experiences where possible.
5.2 Teachers should take this into account, as well as planning stimulating and differentiated activities.  Years 3 to 6 are set into small ability groups, with no group consisting of more than 12 pupils.  Children who have Special Educational Needs are supported by their individual Learning Support Assistant and by Teaching Assistants where appropriate. 
5.3 Intervention Programmes, which often make use of the Wave series of lessons, are also implemented throughout Key Stage 2, in order to boost those children who are working below an age-appropriate level or who have previously shown low levels of progress.  Number Shark is a useful ICT resource which is used and Numicon is also available.  The SENco, as well as many of the Teaching Assistants and Learning Support Assistants, have received training on how to use this resource effectively.
6. Monitoring and Review
It is the responsibility of the Governors to agree and then monitor the Calculation Policy.
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Appendix- Progression of Calculations

Progression in Addition

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

· Counting on and back in equal, small steps, initially in ones, twos, fives and tens

· Counting on and back in equal, larger steps and decimal steps from larger and decimal numbers, including negative numbers

· Knowing all addition facts to 10, 20 and then 100
· Knowing the doubles and halves of all numbers to 10 and 20, then two-digit numbers
· Partitioning 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, during which time they will need to practise the strategy discretely.  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.

· Using practical methods to support the addition of one and two-digit numbers or multiples of 10

· 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 marked and blank number lines.

Addition Written Methods

The written methods outlined below need to be taught in the given 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 pupils’ mental methods are practised and secured alongside their learning and use of an efficient written method for addition.

· Expanded Method in Columns- adding the units first

 70
6

 40
7

110+13= 123
Then:
Suggested Year Group – Year 3 up to TU + TU

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


Suggested Year Group – Year 4 up to HTU + HTU, Year 5 up to numbers with 2 decimal places

Progression in Subtraction

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

· Counting on and back in equal, small steps, initially in ones, twos, fives and tens

· Counting on and back in equal, larger steps and decimal steps from larger and decimal numbers, including negative numbers

· Knowing all addition facts to 10, 20 and then 100

· Knowing the doubles and halves of all numbers to 10 and 20, then two-digit numbers

· Partitioning 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, during which time they will need to practise the strategy discretely.  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.

· Using practical methods to support the subtraction of one-digit numbers from one or two-digit numbers and multiples of ten from a two-digit number

· 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 marked and blank number lines.

Subtraction Written Methods

The written methods outlined below need to be taught in the given 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 pupils’ mental methods are practised and secured alongside their learning and use of an efficient written method for subtraction.

· Expanded Method 
– using partitioning, no exchanging required

563 – 241 = 322
500
60
3

   200
   40
   1 –

   300
   20
   2
= 322

 



- using partitioning, exchanging required

563 – 278 = 285
500
60
3
400
150
13

       200     70       8         200      70       8








       200     80       5

= 285


Suggested Year Group – Year 3

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



Suggested Year Group – Year 4 up to HTU - HTU, Year 5 up to numbers with 2 decimal places

Progression in Multiplication

Pupils need to be taught and have regular practice 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 12 x 12
· Partitioning numbers into multiples of 1/10/100

· Being able to represent simple multiplication in arrays

· Understanding multiplication as repeated addition

· Adding combinations of numbers using practical, 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, during which time they will need to practise the strategy discretely.  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.

· Using practical methods to combine groups of 2, 5 or 10, or sharing into equal groups.
· Repeated addition
4 x 6 = 24
6 + 6 + 6 + 6 = 24

5 x 20 = 100
20 + 20 + 20 + 20 + 20 = 100

· Arrays – arranging numbers into sets in a visual way
6 x 2 = 12

[image: image1]
· 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 marked and blank number lines.

Multiplication Written Methods

The written methods outlined below need to be taught in the given 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

Suggested Year Group – Year 4 up to TU x U, Year 5 up to HTU x U/TU x TU/U.t x U

· Standard Short and Long Multiplication


76 x 7 = 532





76 x 47 = 







Suggested Year Group – Year 6 up to HTU x TU

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, during which time they will need to practise the strategy discretely. These methods should be taught in order.

· Practical methods to group and share 

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

12 ÷ 2 = 6

· Repeated addition or subtraction 


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

27 ÷ 6 = 4 r3




- using a number line, 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 the given 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.

· Repeated subtraction using a number line

24 ÷ 4 = 6
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· Vertical repeated subtraction

64 ÷ 11 = 5 r9


Suggested Year Group - Year 4 up to TU ÷ U

· Standard Short Division


Suggested Year Group – Year 5, then 6 up to U.th ÷ U
· Chunking – initially where the divisor is a single digit, progressing to the divisor being TU
445 ÷ 3 = 148 r1 


Suggested Year Group – Year 5 up to HTU ÷ U

Using Calculators

When used appropriately, calculators are an important mathematical tool.  Pupils need to be taught how and when to use a calculator effectively to help them solve calculations.  Calculators will be used at times in year 3 and throughout the year in years 4, 5 and 6, but to make their use most effective, some skills will need to be taught explicitly. The Renewed Framework for Mathematics states that pupils are to be taught how to use a calculator in Years 5 and 6.  Some pupils further down the school, however, will be ready to learn these skills earlier.  Therefore, teachers will use their professional judgment to decide when a pupil is ready to be taught explicit calculator skills.  This section outlines the in skills we aim for our pupils to be able to employ when using a calculator.

§ Clear the display before starting

§ Use the [clear] and [clear entry] keys, use the [+], [-], [x] and [¸] keys, the [=] key and decimal point to calculate with realistic data

§ Change an accidental wrong entry by using the [clear entry] key

§ Recognise a negative number output and use the [sign change] key where appropriate

§ Key in and interpret the outcome of calculations involving sums of money, interpret the outcome of 8.2 as £8.20; key in £6.30 + 85p as 6.3 [+] 0.85 [=], recognising that '0.' signals no pounds and only pence (alternatively, change money to pence and divide final answer by 100 to convert back to pounds)

§ Begin to select the correct key sequence to carry out calculations involving more than one step, using the [ ( ] and [ ) ] keys: for example, 8 x (37 + 58)
§ Use the square root key and interpret a rounding error such as 6.9999999 as 7

§ Read the display of, say, 0.3333333 as 'point three recurring', know that it represents one third, and that 0.6666666 represents two thirds

§ Start to use the memory and select the correct key sequence to carry out calculations involving more than one operation including brackets: for example, (23 + 41) x (87 +48)

§ Use a calculator to check a calculation, including using the inverse operation

Review

This policy will be reviewed annually and as appropriate in response to local or national initiatives and evaluation of monitoring procedures.  Annual reviews will mean that the policy is adapted to the needs of Mathematics and calculation teaching, e.g. resourcing, personal development and training needs, and will form the basis for an action plan, informing the School Development Plan.

September 2011
Mrs Mairi Sleight
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