CALCULATION POLICY

NEW CURRICULUM 2014

MENTAL AND WRITTEN CALCULATIONS

This policy outlines both the mental and written methods that should be taught from Year 1 to Year 3. 

The policy has been written according to the National Curriculum 2014 and the written calculations for all four operations are as outlined on the appendices of the Programme of Study. 

The document builds on the interconnectedness of mathematics and outlines the progression for addition, subtraction, multiplication and division. It is our intention that addition and subtraction should be taught at the same time to ensure children are able to see the clear links between the operations and the inverse nature of them along with multiplication and division. 

Children should secure mental strategies. They are taught the strategy of counting forwards and backwards in ones and tens first and then ‘Special Strategies’ are introduced. Children are taught to look carefully at the calculation and decide, which strategy they should use. Children should explain and reason as to why they have chosen a strategy and whether it is the most efficient. 

The formal written methods should be introduced with caution. Calculations that require a written method should be presented to the children and models and images, such as dienes apparatus, place value counters, etc. should be used to ensure children have a conceptual understanding of the written method and that it is not a process that the children use for every type of calculation regardless of whether it can be completed mentally or mentally with jotting i.e. the number line. 

 

The policy outlines the mental strategies that children should be encouraged to use:

A mental strategy that they can always rely on E.g. counting in tens and ones, forwards and backwards E.g. 56 – 25 (count back in 10s 56, 46, 36 and back in ones 36, 35, 34, 33, 32, 31)

A special strategy they can select from a small range of strategies if they can see something special about the numbers they are being asked to calculate with E.g. 46 – 24 (I can use near doubles to support my calculation E.g. 46 – 23 – 1)

 

The policy outlines the written methods as suggested on the appendices of the Curriculum 2014 and suggests that children:

· Look at a calculation and decide whether it can be done mentally, mentally with a jotting or whether it needs a written method.

· Should always be shown written methods with place value apparatus to ensure children are clear about the value of the numbers that they are calculating with and the numbers do not just become digits. 
· Estimate, calculate and check to ensure that the answer they generate has some meaning. 
For the purpose of developing understanding there may be occasions when examples that can be completed mentally may be shown as a written method purely to develop understanding of the method. This needs to be made very clear to children and when they are practising the methods, appropriate calculations should be used.
There is also a section on calculating with fractions; the expectations from Y1—Y3 and examples with the models and images that should be used in order to ensure children develop a conceptual understanding when calculating with fractions.
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Key representations to support conceptual understanding of addition and subtraction.
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DEVELOPING UNDERSTANDING OF ADDITION AND SUBTRACTION
	EYFS 

	Objectives:
	Mental Recall/Jottings:
	Written Methods with representations


	Show an interest in number problems (30-50mnths)

Finds the total number of items in two groups by counting them all. (40-60 mnths)

Says the number that is one more than a given number (40-60mnths)

Using quantities and objects, add and subtract two single-digit numbers and count on or back to find the answer number problems such as 7 = □ – 9 (ELG)

 


	For example register problems, girls/ boys etc.

Total of 2 groups of objects (need to be able to count accurately 1:1)

Children need to be confident with counting by rote and understand the numbers (reinforced by numicon)

Number doubles of single digits

One more and one less than a given number up to 20


	Throughout EYFS children need to be confident with numbers in order to move onto addition and subtraction. This is through provision and guided session using a variety of resources including numicon. Numicon is important at this stage in giving the children a value to number names. 

Children have real life situations where have to total how many altogether from 2 groups – e.g. if Miss Dickens had 2 bags of sweets and Mrs Pearson had 3 – how many would we have altogether for the class? Use numicon shapes to help solve. Reinforce the language of addition.

Children sing lots of number nursery rhymes, explore numicon  during free flow and through guided sessions so children become confident with number and counting. Children count a variety of objects and reinforce when counting with numicon the next number is one more.

Addition and Subtraction

Begin to relate addition to combining two groups of objects 

[image: image133.jpg]
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and subtraction to taking objects away from a group. [image: image1.emf] 


(Addition) Run alongside activities using the Numicon shapes to build conceptual understanding.
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Make a record in pictures, words or symbols of calculation activities carried out.

Model using number sentences alongside practical activities.

5 + 1 = 6       7 – 3 = 4

Children need to understand the concept of equality before using the ‘=’ sign. Calculations should be written either side of the equality sign so that the sign is not just interpreted as ‘the answer’.

10 = 5 + 5      3 = 3 Use numicon scales to reinforce this, equals means balance!
Progress to using a number line to jump forwards and back in steps of one (use big numberlines to physically jump outdoors).
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Use games, songs and practical activities to begin using vocabulary.

Resources

Numbers and Patterns

Numicon (Firm Foundations Kit)


DEVELOPING UNDERSTANDING OF ADDITION AND SUBTRACTION

	Year 1

	Objectives:
	Mental Recall/Jottings:
	Written Methods with representations


	read, write and interpret mathematical statements involving addition (+), subtraction (-) and equals (=) signs

represent and use number bonds and related subtraction facts within 20

add and subtract one-digit and two-digit numbers to 20, including zero 

solve one-step problems that involve addition and subtraction, using concrete 
objects and pictorial representations, and missing number problems such as 7 = □ – 9
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If we know 4 + 5 = 9

We also know: ,

5 + 4 = 9

9 - 5 = 4

9 - 4 = 5

14 + 5 = 19

19 - 14 = 5, etc

Work with all numbers up to 20. 

Recall and use of addition and subtraction facts up to 10 and then derive to 20.

By the end of Year 1 children should be able to recall and use facts within and to 20. 

Children need to be secure with Using and Applying these skills in unfamiliar contexts before moving into the Year 2 objectives. 


	Consolidate use of objects/ numicon shapes/ cuisenaire rods when calculating.
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 20          =       14      +    6



Use numicon to develop confidence with number bonds to 20.


Use a number line to answer single digit add single digit and single digit add a two digit number by counting along in ones.

7 + 4 = 11     
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Cuisenaire rods can be placed along a number line/ number track    
  to calculate addition and subtraction problems.

Use numicon pegs to solve subtraction problems rather than numicon shapes.
Missing numbers need to be placed in all positions possible (use numicon balance and numicon shapes to support).

3+ 4 = □                   □ = 3 + 4                    7 – 3 = □                □ = 7 – 3

3 + □ = 7                   7 = □ + 4                   7 - □  = 4                 4 =  □  - 3

□ + 4 = 7                   7 = 3 + □                    □ - 3 = 4                 4 = 7 – □
( + ( = 7                  7 = ( + (                  □ - Δ  = 4                 4 = □ - Δ 
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Mental strategies

Immerse children in practical opportunities to develop understanding of addition and subtraction. Link practical representations e.g. numicon, bead string, objects etc to recording on a number line. 


DEVELOPING UNDERSTANDING OF ADDITION AND SUBTRACTION
	Year 2

	Objectives:
	Mental Recall/Jottings:
	Written Methods with representations


	Show that addition of two numbers can be done in any order and subtraction cannot.

 

 

 

Recall and use addition and subtraction facts to 20 fluently and derive and use related facts up to 100.

 

Add and subtract numbers using concrete objects, pictorial presentations and mentally including:

2 digit number and ones

 

 

2 digit number and tens

 

 

Two 2 digit numbers

 

Add three 1 digit numbers

 

Solve problems with addition and subtraction: 

· using concrete objects and pictorial representations, including those involving numbers, quantities and measures 

· applying their increasing knowledge of mental and written methods 

 


	To build on conceptual understanding use concrete/ visual resources such as real objects, numicon rods and numicon shapes.

Developing mental methods through the use of a number line and hundred square to add and subtract two-digit numbers and ones or tens.

Using known facts

If I know:

2+3 = 5

I also know:

3+2 = 5

20 + 30 = 50

30 + 20 = 50 

50—30 = 20

50—20 = 30

Bridge through 10 

26 + 7 =  26 + 4 + 3 

26 + 4 = 30  

30 + 3 = 33

Counting on/back in10s

26 + 20 = 46

67-20 = 47

Partitioning

23 + 34 =34 + 23 = 34 + 20 + 3

46—25 = 46 – 20 – 5 = 26 – 5 = 21

Re-ordering 
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(Eg to find bonds to 10 or putting larger number first)

2 + 7 + 8 = 8 + 2 + 7

23 + 34 = 43 + 23

Near Doubles

6 + 7 = 6 + 6 + 1 

       = 12 + 1

Find a 'difference' by counting up; 

I have saved 5p.  The socks that I want to buy cost 11p.  How much more do I need in order to buy the socks?

11 – 5 = 6   [image: image17.emf] 
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Partitioning numbers in different ways in preparation for subtracting using decomposition: 

90 + 2

80 + 12 (I have subtracted a ten and added it onto the ones)

Continue to record mental jottings as outlined in Year 2 with increasingly larger numbers.

Use suitable resources as required (See models and images page).

Developing mental methods for adding/ subtracting two two digit numbers through:

An empty number line helps to record the steps to calculating a total. Here are two possible ways to do 48 + 36. There are others.
48 + 36 = 84

[image: image18.jpg]


                         or:                    
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79 – 33 = 46



Partitioning:                   48 + 36 =

                                       /    \    /    \

                                    40    8  30   6

                                    40 + 30 = 70

                                       8 +   6 = 14

                                    70 + 14 = 84

that have not achieved the age related expectations for Year 2 should not move onto formal written methods until they are secure with mental recall/jottings.
	Children begin year 2 using written methods and representations from year 1 till they are confident to move onto this method.

Alongside numicon, once confident counting in ones move onto jumping along number line in tens.



Once confident with number line use number square to calculate using a number square, understanding how to use correctly e.g. add or subtract ten. Introduce number square as number line one on top of another.

1. 

Use numicon shapes and rods to group tens and units when solving addition problems



Children use alongside number line to solve problems counting in ones. 

2. Progression towards written method with representations when children are ready.

3. Recording addition and subtraction in columns supports place value and prepares for formal written methods. 
4. Use numicon to support grouping tens and units – putting the tens and units in the correct column.
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Tens

Ones 

[image: image140.png]



[image: image24.png]



[image: image141.png]


[image: image142.png]




[image: image25.png]


[image: image26.png]


[image: image27.png]


[image: image28.png]


[image: image29.png]


[image: image30.png]


[image: image31.png]




[image: image32.png]bio I+ 17

3lol+ |5
ol +fii2|={%12






[image: image33.png]


[image: image34.png]


[image: image35.png]


[image: image36.png]


[image: image37.png]



[image: image143.png]


 

With the subtraction written method ensure children understand why they need to partition 42 into 30 + 12.

[image: image144.png]bio I+ 17

3lol+ |5
ol +fii2|={%12



 42
     40 + 2
  30  + 12
     42 – 15 = 27
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-15
     10 + 5             10 +  5




20  +   7  
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1

Model using place value apparatus, eg numicon, to ensure children are confident about the partitioning.


DEVELOPING UNDERSTANDING OF ADDITION AND SUBTRACTION
	Year 3

	Objectives:
	Mental Recall/Jottings:
	Written Methods with representations

	Add and subtract numbers mentally

A 3 digit number and 1s

A 3 digit number and 10s

A 3 digit number and 100s

[image: image160.png]


Add and subtract numbers with up to 3 digits using formal written methods of      columnar addition and subtraction.
	Bridging to 10

 425 + 8 = 425 + 5 + 3


 = 430 + 3


 = 433

Complements to 10/100

I know 6 + 4 = 10 

Therefore, I know 60 + 40 = 100.

I also know 600 + 400 = 1000.

Furthermore I know 36 + 4 = 40

And therefore I know 136 + 4 = 140.

Rounding and Adjusting 

425 + 90 = 425 + 100

                 = 525 - 10

                 = 515

[image: image161.png]10

50

25



 

  


	Pupils use their understanding of place value and partitioning, and practise using columnar addition and subtraction with increasingly large numbers up to three digits to become fluent 

Hundreds

Tens

Ones 
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376—168 = 

Using my knowledge of partitioning in different ways. 376 = 360 + 16.
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Key representations to support conceptual understanding of multiplication and division



Developing understanding of multiplication and division

	EYFS

	Objective
	Examples
	Representations 

	Separates a group of three or four objects in different ways beginning to recognise that the total is still the same (30-50mnths)

Solve problems involving doubling, halving and sharing (ELG)
	.

Double numbers to 10 with various representations

Sharing and halving up to 20 objects with various representations
 


	Throughout EYFS children need to be confident with numbers in order to move onto multiplication and division. This is through provision and guided session using a variety of resources including numicon. Numicon is important at this stage in giving the children a value to number names. 

Demonstrate and model sharing out objects with the children – how many do we have altogether?

Share 4 sweets between 4 children – how many do we have each? How many do we have altogether? They do not have to share equally.  Use pegs and shapes to reinforce counting.


 (This is to demonstrate using numicon pegs and shapes to help count accurately.

Recognising two/ five/ ten objects as one group of an amount using concrete objects during play.

[image: image40.emf]  - Doubling and halving

[image: image41.emf] - Language of sharing

[image: image42.emf] - can we make the party bags fair?

[image: image43.emf] - real life context

[image: image44.emf] - build a half or doubles numberline

[image: image45.emf]  Can you find all the double dominoes?  Can you make some double dominoes?


  Doubling with numicon shapes.




Developing understanding of multiplication and division

	Year 1

	Objective
	Examples
	Representations 

	count, read and write numbers to 100 in numerals; count in multiples of twos, fives and tens 

Double numbers to 20
	Use of visual models to support counting in 2, 5, 10 

Ensure children begin to see the patterns of counting in 2, 5, 10.
Double/halve numbers up to:

10 + 10 = 10 x 2

20 – 10 = 20 ÷ 2
Children do not need to record number sentences using the symbols. Develop the vocabulary by encouraging children to explain what they are doing.
 


	Use concrete objects, Cuisenaire rods, numicon and pictorial representations to illustrate division and multiplication as repeated addition.

Grouping and sharing
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     Arrays

 How many legs will 3 teddies have?






 

Hops of 2

 

Counting using a variety of practical resources

Counting in 2s e.g. counting socks, shoes, animal’s legs… 

Counting in 5s e.g. counting fingers, fingers in gloves, toes…

Counting in 10s e.g. fingers, toes…

There are 3 sweets in one bag.

 How many sweets are there in 5 bags?
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[image: image52.emf] How many friends could you share these with?

[image: image53.emf] - Use numicon pegs and shapes to help solve


Developing understanding of multiplication and division

	Year 2

	Objective
	Examples
	Models and Images

	recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including recognising odd and even numbers 

show that multiplication of two numbers can be done in any order (commutative) and division of one number by another cannot

Solve problems involving multiplication and division using materials and division, using materials, arrays, repeated addition, mental methods and multiplication and division facts, including problems in context.

Written 

calculate mathematical statements for multiplication and division within the multiplication tables and write them using the multiplication (×), division (÷) and equals (=) signs 


	2 x 5 = 10

5 x 2 = 10

10 ÷ 2 = 5

10 ÷ 5  = 2

 

Use knowledge of doubling:

2 x 10 = 20

10 x 2 = 20

 

20 ÷ 2 = 10

20 ÷ 10 = 2

 

	Use concrete objects, numicon rods, numicon and pictorial representations to illustrate

Children need to understand the language of multiplication and what it means – numicon activities model this. Use lots of the language and practical activities before move on to recording evidence e.g. lots of, groups of.

Use numicon and arrays to solve and create problems in the 2, 5, and 10 times tables.



Share examples with tables beyond these for the 3, 4 and 8 times tables.
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Use concrete/ pictorial materials to solve grouping problems:

                15


                            

          3                5

[image: image56.emf] Explore odd and even using numicon.


Developing understanding of multiplication and division

	Year 3

	Objective
	Mental Recall Examples
	Progressing from Mental to Written Methods with representations

	count from 0 in multiples of 4, 8, 50 and 100 

(copied from Number and Place Value) 

recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables 

write and calculate mathematical statements for multiplication and division using the multiplication tables that they know, including for two-digit numbers times one-digit numbers, using mental and progressing to formal written methods (appears also in Written Methods)


	If the children know 2/5/10 facts they now need to learn:

3 x 3     4 x 4      6 x 8

4 x 3     6 x 4      7 x 8

6 x 3     7 x 4      8 x 8

7 x 3     8 x 4      9 x 8

8 x 3     9 x 4      11 x 8

9 x 3    11 x 4     12 x 8

11 x 3  12 x 4

12 x 3 

With corresponding division facts. Recall facts along with counting in steps sizes.
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4 x 3 = 3 x 4

12 ÷ 3 = 4

12 ÷ 4 = 3

To make 6 fairy cakes you need... 

How much will you need for 12?
	Use numicon to support!
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By the end of Year 4 children should be able to answers short multiplication and division questionings involving recall of 2/3/4/5/6/10 times tables facts.


	DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

	Year 
	Objectives
	Examples
	Models and Images

	Reception
	· They solve problems involving problems, including doubling, halving and sharing.
	
	Linked into multiplication and division

	Year 1
	· Recognise, find and name a half as one of two equal parts of an object, shape or quantity

· Recognise, find and name a quarter as one of four equal parts of an object, shape or quantity


	
Children use their knowledge of fractions of shape to find fractions of quantities.

Children should be give practical apparatus to find halves and quarters of quantities within 20.

Record work pictorially. 
	

	Year 2
	· Recognise, find, name and write fractions  [image: image96.png]W | -
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 of a length, shape, set of objects or quantity

· Write simple fractions for example, [image: image104.png]N |



of 6 = 3 and recognise the equivalence of [image: image106.png]


and[image: image108.png]N |



 .


	Children use their knowledge of unit and non-unit fractions of shapes to find fractions of quantities.  

They relate this to find fractions of a length e.g. 2/4 of 1m = 

Children need to relate finding a quarter to halving and halving again.

Pupils should count in fractions up to 10, starting from any number and using the1/2 and 2/4 equivalence on the number line (Non Statutory Guidance)

	If I can see ¼ how many quarters can you see?

If I can see 2/3 how many thirds can you see?

[image: image109.png]WL
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Fractions using numicon rods – can you find ½, 1/4of a given number?



Fraction using numicon shapes - can you find ½, 1/4of a given number?

[image: image112.jpg]





	Year 
	Objectives
	Examples
	Models and Images

	Year 3
	· count up and down in tenths; recognise that tenths arise from dividing an object into 10 equal parts and in dividing one digit numbers or quantities by 10

· recognise, find and write fractions of a discrete set of objects: unit fractions and non-unit fractions with small denominators

· recognise and use fractions as numbers: unit fractions and non- unit fractions with small denominators

· recognise and show, using diagrams, equivalent fractions with small denominators

· add and subtract fractions with the same denominator within one whole 

· compare and order unit fractions, and fractions with the same denominators
	Encourage children to count up and down in tenths.

1 ÷ 10 = 1/10

2 ÷ 10 = 2/10

3 ÷ 10 = 3/10 

Continue the pattern.

What do you notice? What’s the same? What’s different?

Children can use fractions as an operator 

E.g. 

1/4 of 12 = 12 ÷ 4 = 3

Children can relate fractions to the division of integers

1 ÷ 4 = ¼ 

4 x ¼ = 1

3 ÷ 4 = ¾ 

¾ x 4 = 3 (12/4 or ¾ + ¾ + ¾ + ¾ )

Children need to relate and reason about why their diagrams are equivalent to a half – make connections between the numerator and the denominator

E.g. ½ = 4/ 8 

The numerator will be half of the denominator.

Children should be encouraged to make the connection between their multiplication tables and equivalents 

E.g. 1/3 = 3/9 because 3 x 3 = 9.
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Children need to use practical resources/visual representations to support the comparison of fractions 

E.g. 1/3 > ¼ 

Children should also be taught how to  order fractions on a number line
	1÷ 10 = 1/10

1/10

1/10
1/10
1/10
1/10
1/10
1/10
1/10
1/10
1/10

0






                  1

2 ÷ 10 = 2/10

2/10

2/10
2/10
2/10
2/10
2/10
2/10
2/10
2/10
2/10

0






                  2

0                       3                        6                       9                     12

3

3

3

3

0

 ¼

   ½

    ¾                     4/4


Use Cuisenaire rods to develop vocabulary of equivalence. 
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During your unit on place value ensure your children are confident with �HYPERLINK "file:///C:\\Users\\aah045\\AppData\\Local\\Temp\\23\\Temp1_Calculation%20policy%20hyperlinked%20to%20the%20video%20examples.zip\\Calculation%20policy%20hyperlinked%20to%20the%20video%20examples\\Year%202%20Partitioning%20Numbers%20in%20Different%20Ways%20Leading%20to%20Decomposition.wmv"�partitioning numbers in different ways in preparation for subtracting using decomposition:�


90 + 2


80 + 12 (I have subtracted a ten and added it onto the ones)
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Counting forwards or backwards in 100s


636 – 200 = 436�
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376—168 = 


Using my knowledge of partitioning in different ways. 376 = 360 + 16.
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3 x 5 = 15


15÷3 = 5
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