The Federated Primary Schools of Bishop Sutton and Stanton Drew Primary School

Mental Mathematics Calculation Policy
Introduction

In order to ensure that all children at our schools achieve their maximum potential in Mathematics in a secure and enabling learning environment, this Policy for Mental Calculation sets out the stages of development in mental calculation and highlights the strategies to be taught.

Throughout Reception and Key Stage 1, children in our schools will be introduced to the processes of calculation through lively and fun practical, oral and mental activities, leading on to written methods (informal) of calculation at the beginning of Year 3 (renewed Framework for Mathematics and Abacus Evolve) and more formal standard written methods in Years 5 and 6.  

The overall aim is that when children leave our schools they:

· have a secure knowledge of number facts and a good understanding of the four operations;

· are able to use this knowledge and understanding to carry out calculations mentally and to apply general strategies when using one-digit and two-digit numbers and apply particular strategies to special cases involving bigger numbers;

· make use of diagrams and informal notes to help record steps and part answers when using mental methods that generate more information than can be kept in their heads;

· have an efficient, reliable, compact written method for each operation that they can apply with confidence when undertaking calculations that they cannot carry out mentally;

· use a calculator effectively, using their mental skills to monitor the process, check the steps involved and decide if the numbers displayed make sense.

Rationale

The purpose of this policy is to outline the progression through mental calculation strategies as taught in our school. 
The progression from the PNS is closely matched in the Abacus Evolve mathematics scheme (which we use as a supporting scheme). This policy exemplifies a recommended progression through the four operations, beginning in Foundation Stage and carrying on to Year 6. Mental maths is taught daily, during the mental oral warm up. This involves practice in the quick recall of number facts, the solving of problems and discussion of effective strategies for carrying out mental calculations. In addition, in Key Stage 2 some time is set aside for mental maths tests to practice under timed conditions e.g. the hundred club.
We aim to establish a secure understanding of mental calculation strategies appropriate to each child’s age and stage of mathematical development.

All mental calculation strategies are based on a secure understanding of place value.  Teachers give a high emphasis to place value when it arises in the medium term plans and regularly include aspects of place value in oral and mental starters. 

Mental calculation strategies are developed using a variety of approaches including the use of:

· Follow –me cards 

· Number fans 

· Games with dice 

· Problem solving activities 

· Computer software 
· Games
· Models and images (for example, counting stick, bead string)

Children’s own mental calculation strategies are valued.  Children are encouraged to share their strategies with each other and with the teacher.  Teachers encourage children to use an efficient, accurate and reliable strategy for each calculation.

The Primary Framework (alongside our use of Abacus Evolve) provides a structured and systematic approach to teaching calculation skills, which is shown and expanded upon below.  There is a high emphasis on developing a secure base of mental skills before beginning to work towards more formal written methods in the Primary framework.  Our school embraces this approach. 

Progression in Mental Mathematics

A more detailed version of this document can be found here: 

http://nationalstrategies.standards.dcsf.gov.uk/node/42647 alongside resources (including ITPS) to help the teaching of mental mathematics.

As with all progression maps bear in mind the following:
How do I use them? 
First
Refer to your planning and identify the main teaching objective for the lesson or sequence of lessons for the pupil or group of pupils. Locate the section of the Progression maps  for this objective. Find which step it is on or near to and look at the Examples of what pupils should know and be able to do section. This will help you to confirm that the work is at the right level. The maps describe the progression in each strand. The objectives are drawn from the Framework for teaching mathematics but do not list all possible objectives. You will need to make your own professional judgement when using the Progression maps. 

Next

The Progression maps will help you to decide whether the pupils have understood the mathematics by providing you with some Probing questions to ask them. 

Finally

If you have a pupil or a group of pupils who clearly have not understood, then the ‘What if pupils find this a barrier’ section will give you some suggestions of how the understanding may be built up. Sometimes this will be to look at the previous steps but more often there are teaching ideas and materials provided for that particular objective. 

Step 1

· Objective 1: Know by heart all addition and subtraction facts for each number to 20. 

· Objective 2: Add and subtract mentally a 'near multiple of 10' to or from a two-digit number.

· Objective 3: Understand division as grouping or sharing and recognise that division is the inverse of multiplication.

· Objective 4: Know by heart facts for the 2, 5 and 10 multiplication tables.

Step 2

· Objective 1: Use known number facts and place value to add or subtract mentally, including any pair of two-digit whole numbers.

· Objective 2: Know by heart multiplication facts for the 2, 3, 4, 5 and 10 times tables.

· Objective 3: Derive quickly division facts corresponding to the 2, 3, 4, 5 and 10 multiplication tables.

· Objective 4: Find remainders after division.

Step 3

· Objective 1: Know by heart all multiplication facts up to 10 × 10.

· Objective 2: Find differences by counting up through next multiple of 10, 100 or 1000, e.g. calculate mentally a difference such as 8006 – 2993.

· Objective 3: Use known number facts and place value to consolidate mental addition and subtraction.

Step 4

· Objective: Derive quickly division facts corresponding to multiplication tables up to 10 × 10.

Step 5

· Objective: Consolidate and extend mental methods of calculation to include decimals, fractions and percentages, accompanied where appropriate by suitable jottings; solve simple word problems mentally. 

Step 6

· Objective: Consolidate and extend mental methods of calculation, working with decimals, fractions and percentages, squares and square roots, cubes and cube roots; solve word problems mentally.

Step 7

· Objective: Recognise when an exact answer is not needed and an estimate is sufficient, or when an exact answer is necessary and an estimate is insufficient. Know that:

1. Sometimes there are different ways of finding an approximate answer.

2.  More than one approximation of the same calculation is possible.

3.  Explain how to estimate an answer before using a calculator to work it out

Monitoring of Mental Calculations
Mental calculations will be monitored by the maths co-ordinator, governors and head teacher using book sampling; monitoring of plans; pupil interviews and test analyses and lesson observations

Setting out Mental Calculations
Although it is accepted that the children in each class will be at different stages on their mathematical journey, the way that the children record their mental calculations will depend on the type of mental calculation and the nature of the lesson. It is accepted that in many cases there will not be a written outcome in a mental maths lesson. However, if the children are writing on their whiteboards for the majority of the lesson this should be recorded in their books, or the children should write in their books rather than on the whiteboards so that there is a record of this session. Also, in the case of ‘jottings’ it should be remembered that ‘jottings’ are just notes containing key figures not a ‘quick’ column method. If the children are trying to work out mental mathematics calculations using standard written methods it will be necessary to further strengthen their mental understanding as often these children are hanging onto the only way that they have of finding the answer. These children are those who perhaps have gaps in their learning and could be targeted with an intervention programme. 

Use Mental Calculation Expectations for each year group in terms of rapid recall, mental strategies and mental calculations from Teaching Mental Maths Guidance of KS 1 and 2. Suggestions for teaching strategies can be found on pages 13- 19. 

