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Diptford and Harbertonford C of E Primary Schools 
Maths Calculation Policy

This policy contains the key pencil and paper procedures that are to be taught throughout the school. It has been written to ensure consistency and progression throughout the school and across key stages.
The ‘Pencil and paper’ calculations are deliberately organised to ensure that mental calculative ability and a secure understanding are developed. Therefore, formal recordings of calculations should not be attempted until the children are secure with methods form a conceptual basis and have clear mental models of what each calculation involves.

We progressive aim of this policy it to give children all the necessary skills for addition, subtraction, division and multiplication that will support them in developing mental calculative strategies. The written expectation for all 4 operations is to be able to use a formal written method when calculating – these methods are clearly indicated within this document.

Mental calculation is not at the exclusion of written recording and should be seen as complementary to and not as separate from it.  In every written method there is an element of mental processing.

Written recording both helps children to clarify their thinking and supports and extends the development of more fluent and sophisticated mental strategies.

All four operations have a progressive pathway of calculation and must be taught in this order. Certain methods must be taught in specific year groups; where this is the case the year group has been specified. Otherwise, the method being taught should be appropriate to the ability of the child and the complexity of the calculation undertaken. 
The long-term aim is for children to be able to select an efficient method of their choice that is appropriate for a given task. They should do this by always asking themselves:

• ‘Do I understand the problem?’
• 'Can I do this in my head?' 

• 'Can I do this in my head using drawings or jottings?' 

• 'Do I need to use a written method?' 

‘Pen and pencil procedures’ are a way of showing how we have solved a problem – this is vital information and should be encouraged.
The mathematical environment is vital in supporting conceptual and abstract understanding of mathematics. Therefore, exemplifications of processes and strategies should be apparent within the classroom environment. In addition to this, key vocabulary (as indicated in this policy) should be used and introduced in a progressive, layered fashion to support children to building upon their vocabulary knowledge and not being exposed to vocabulary when it isn’t contextualised through the classroom learning.

As a routine part of teaching the 4 operations, we should aim to use many different visual representations and give children manipulatives to help with their conceptual understanding. When we are confident they have a good conceptual understand we can move them onto applying it to an abstract problem.
Calculation pathway for ADDITION
The end goal for all children when adding two quantities is to be able to use the column written method. The pathway is organised to ensure that the skills needed for this method are progressively introduced.
	Progression
	Key vocabulary

	Progression One:

Addition begins with the understanding that it occurs when 2 quantities are joined.
Example:

Children combine two ‘groups’/quantities- demonstrating they understand that when we put groups together the total gets larger.
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As part of this method children will also be encouraged to count the amount in each group and attribute this to the correct numeral.


4


3

And can even be introduced, through modelling, the correct use of the addition and equals symbols.



4
   +

3
=
7


	Add, more, make, total, altogether, join, group(s), number, equals, one more, two more, double


	
	Key questions

	
	How many do I have in this group?
What will happen if I join these together?

How many will I have if I add ___?

How many more to make?

How many more is __ than __?




	Progression
	Key vocabulary

	Progression Two:

Using a Number line, children should demonstrate their understanding of addition by counting on in steps of ones. It is important to ensure they understand the ascending pattern of number and can bridge through the next ten confidently.
Example: 

8 + 7=15
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Children are encouraged to show the pattern created when counting along the number.

This is the perfect time to introduce that addition can be calculated in any order and explore place value.


	Ones, ten(s), counting on, larger, bigger, greater, pattern, number line, (numerals appropriate to task), more, 


	
	Key questions

	
	How many jumps will we need to make on the number line?
Where will we start?

How many will we be adding?

What number will we finish on?


	Progression
	Key vocabulary

	Progression Three: End of Year 1
Essential prior understanding:

Before children can use this method of addition they need to have experienced and be developing their understanding of place value – including the pattern of adding 10 using a hundred square.
Using a hundred square children are encouraged to use the ascending pattern of number to count on in ones by a given quantity. They will develop the skill of ‘holding onto’ the first number and counting on from it (a method easily transferrable to solely mental calculation).

Example: 

8 + 7=15
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The second stage within this progression is then to add two digit numbers together using the same strategy.  Children should be taught to add the tens and ones separately using the visual pattern on the hundred square as an aid to mental calculation.
A key skill here is the chunking of stages (E.g. adding 15 becomes adding 10 and then adding 5)

Example:

48 + 36=84
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	Ones, ten(s), place value, partition(ing), exchange, digit, (numerals up to, and beyond 100), stands for/represents, count on (up), count in ones,  count in tens, greater, biggest, most, largest, one more, ten more, addition, add, more, plus, altogether, equals


	
	Key questions
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Where do we need to start on the hundred square?
How many will we be counting on?

How can we check our answer?

How do we add ten on a hundred square?

How many tens does this number have?

How many ones does this number have?
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Use ‘Treeo Cards’


	Progression
	Key vocabulary

	Progression Four: End of Year 2
Essential prior understanding:
Children must have a good understanding of how to partition tens and ones and chunk the stages of addition to support quick mental calculation.

For this method children create their own number line to work on which starts with a biggest number in the calculation. They then draw a bridge over their number line which demonstrates the addition of a number. If adding a single number there will be a single bridge; however, if adding a two digit number children should be taught to add the tens first and the ones after.

This method encourages children to complete more of the calculation mentally by removing visual numerals.

Example:

Adding a single digit number using bridging.


Example:

Adding a two digit number (single ten)




Example:

Adding a two digit number (multiple tens)

48 + 36=84
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Children need to have a secure understanding of place value in order to use this method successfully. They should be able to identify the tens and ones in a given two digit number to support them calculating (both mentally and using a written method).

An alternative to this method which could be taught to children who are successfully using the standard bridging method:

The method appears the same but requires the children to add a small amount first to reach the next tens number before adding the remaining total.

Example:
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	Ones, ten(s), place value, partition(ing), exchange, digit, (numerals up to, and beyond 100), stands for/represents, count on (up), count in ones,  count in tens, greater, biggest, most, largest, one more, ten more, addition, add, more, plus, altogether, equals, biggest/smallest number,



	
	Key questions

	
	Which number will we start with?
How many are we adding on?

How many tens does this number have?

How many ones does this number have?

What happens to a number when we add ten?

How many do I need to add to get to the next ten?




	Progression
	Key vocabulary

	Progression Five: 
This progression uses partitioning as an aid to calculation by recording the mental calculation made. Children learn to break up the numbers that are calculating with and do 2 separate additions in order to find the total. 
This is a vital step in enabling children to complete addition using column methods as they are beginning to identify and use place value as a distinction between numerals and understand the value of each.

Example:

47 + 76  

Each two digit number is partitioned and ‘like’ values written into addition number sentences.

40 + 70 = 110 

7 + 6 =13 

The answer is then generated by adding the two totals together.



110 + 13 = 123 

Children can be encouraged to express the complete problem in one number sentence. 

E.g. 

47 + 76 = 110 + 13 = 123 

As an extension to this method it should be adapted as an introduction to column methods. To enable this, the partitioned numbers are written under one another.

Example:

47 =  40   +   7

76 =  70   +   6

      _________________________________________________________________________________________________________________

      110  +   13   =   123

During this stage children will begin to recognise vertical addition of a group of numbers and will begin to understand the way column addition is organised.

	Ones, ten(s), place value, partition(ing), exchange, digit, (numerals up to, and beyond 100), stands for/represents, count on (up), count in ones,  count in tens, greater, biggest, most, largest, one more, ten more, addition, add, more, sum, plus, altogether, equals, biggest/smallest number, 


	
	Key questions

	
	How many tens does this number have?
How many ones does this number have?

What total do I get when I add the tens/ones together?

What do I need to do to find the answer?

Why should I partition the numbers I am trying to add?

Why is it easier to write the numbers underneath each other?




	Progression
	Key vocabulary

	Progression Six: END OF YEAR 3
Move on to a layout showing the addition of the tens to the tens and the ones to the ones separately. At this stage, ask the children to start by adding the ones first always. This is very important as it will need to be done in this order when moving onto the compact method.  

The addition of the tens in the calculation 47 + 76 is described in the words ‘forty plus seventy equals one hundred and ten’, stressing the link to the related fact ‘four plus seven equals eleven’. 

It is vital that children understand how place value is used to aid the calculation of ‘like’ values. It may be necessary throughout calculating that children use the place value initials above each respective column.

Example 7:

47+76=

     4   7

     7   6   +

____________

     1   3

 1  1   0

_______​_____

 1  2   3

It is advisable to model progression five and six alongside each other to demonstrate how the processes match but are recorded in a slightly different way. 
It is important here to encourage children to use their mental calculation skills to total the tens and ones separately.


	Ones, tens, hundreds, place value, stands for/represents, exchange, addition, total, altogether, add, plus, increase, sum, (numerals in relation to calculation), column, equals, the total of, count on (up), count on in ones/tens/hundreds, greater, bigger, larger, biggest/smallest number


	
	Key questions

	
	How do I know which numbers tell me how many tens/ones I am adding?
Which column are the ones/tens/hundreds?

What is the value of this number?

Why is it easier to add the ones/tens separately?

What is the total of ones/tens?

If I know that 4 add 7 equals 11, how can I work out 40 add 70?




	Progression
	Key vocabulary

	Progression Seven: END OF YEAR 4
In this method, recording is reduced further. Carry digits are recorded below the line, using the words ‘carry ten’ or ‘carry one hundred’, not ‘carry one’.  

Example:

47+76=

     4  7

        7  6    +

_____________

   1  2  3

_____________

   1      1

Later, extend to adding three two-digit numbers, two three-digit numbers and numbers with different numbers of digits. 

Example:

 366+458=

3 6 6

4 5 8   +

_______

8 2 4

_______

 1    1

The same method can then be applied when adding decimals. 

Example:

26.8 + 27.3=

2 6 . 8

2 7 . 3

5 4 . 1

1   1
It is vital during the teaching of this method that children understand the carrying process and the relationship 1 ten/hundred has in respect to the next place value. For example, base ten should be used to visually model to children the exchanging of 10 ones to 1 ten and 10 tens to 1 hundred.

	Ones, tens, hundreds, place value, stands for/represents, exchange, addition, total, altogether, add, plus, increase, sum, (numerals in relation to calculation), column, equals, the total of, count on (up), count on in ones/tens/hundreds, greater, bigger, larger, biggest/smallest number, carry, exchange, 



	
	Key questions

	
	How do I know which numbers tell me how many hundreds/tens/ones I am adding?

Which column are the ones/tens/hundreds?

What is the value of this number?

Why is it easier to add the ones/tens/hundreds separately?

What is the total of ones/tens?

If I know that 4 add 7 equals 11, how can I work out 40 add 70?

Why am I carrying over?

What does 11 ones mean?

What does 11 tens mean?

What do I need to do with the digit I have carried over?




Calculation pathway for SUBTRACTION
Mental methods should involve counting back in single digit numbers, leading onto counting back in multiples of 10, possibly using a number square. 

Children find subtraction difficult particularly when they are introduced to column methods at an early stage when they are not ready for it. With continued practice and reinforcement, children will become very comfortable using counting on methods on a number line. 

	Progression
	Key vocabulary

	Progression One:

Subtraction begins with the understanding that it occurs when a quantity is removed from a total making the left over amount smaller.

Example:

Children are given an amount to which they remove a given quantity by physically moving it away.



Children should be encouraged to count how many they have within the group given to them and, when told how many to take away, remove one item at a time until complete.


7
-
3

Once the items have been removed from the group the remaining amount is then counted again.

And can even be introduced, through modelling, to the correct use of the take-away and equals symbols.



7
-
3
=
4

	Take away, left over, numerals appropriate to task, groups, one less, two less  


	
	Key questions

	
	How many are left over?
How many have gone?

How many do we have in this group?

What will be left over if I take away __?




	Progression
	Key vocabulary

	Progression Two:

Once children have a good understanding that subtraction relates the decreasing of a value through removing a quantity from it they can begin to use a number line to demonstrate how subtraction also relates to counting back.

They should first identify the number they are subtracting from and count backwards – in ones – until they have subtracted the given value.

Example:
15 – 7 = 8
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Children should be encouraged to draw the pattern onto a number line which shows how they are counting back by one each time.
It is important that children are taught and understand that when subtracting we always start with the larger number.


	Take away, left over, numerals appropriate to task, groups, less, subtract, take-away, minus, equals


	
	Key questions

	
	How many fewer is __ than __?

What is the different between __ and __? 
How many jumps back will you make?

What number will you start on?

How will you know when to stop?


	Progression
	Key vocabulary

	Progression Three: End of Year 1
Essential prior knowledge: it is vital that, at this stage, that children have consolidated the use of a number line for subtraction and have explored a hundred square – identifying the patterns on it. In addition, they should be beginning to identify the place value of digits within a number and how we can use this to aid calculation.
During the progression children will use a hundred square to support counting backwards. They will develop their skills of bridging through ten and identify the patterns within number.

The children should identify the start number and count backwards by the given amount until the reach the answer.

Children should be exposed to increasingly high values whilst still subtracting a single digit number before moving onto the second part of this progression.

Example:
15-7=8
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The second part of this progression is to subtract a single digit number from a 2 digit and then a 2 digit number from a 2 digit number.

A key skill to exemplify here is how we can use place value to chunk the stages of calculation. We do this by partitioning the number into how many ones we have and how many tens.
Example:
74-27=47
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	Take away, left over, numerals appropriate to task, groups, less, subtract, take-away, minus, equals, tens, ones, ten less, one less, 



	
	Key questions

	
	Where will I start on the 100 square?
How many am I taking-away?

How many less is __ than __?

What is the difference between __ and __?

How do I take away 10 on a 100 square?

How can I use place value to help me solve this problem?
How many tens does this number have?

How many ones does it have?
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Use ‘Treeo Cards’


	Progression
	Key vocabulary

	Progression Four: End of Year 2
Essential prior knowledge:

In order to successfully engage with this progression children must have a developing understanding of using place value to support subtraction by partitioning the number being subtracted into tens and ones.
During this progression children will be using their understanding of the process of subtracting on a hundred square but will be applying them differently to encourage the development of mental subtraction.

Children should create their own number line and place the number they are subtracting from at the end. They then draw ‘bridges’ along the number line that indicate the steps taken to find the answer. These steps should represent how they have partitioned the number being subtracted and chunked their calculation.

Example: 

Subtracting a single digit from a 2 digit.

27 – 9 =


Example: 

Subtraction a two digit number (one ten)

31 – 13 =



Example:

Subtracting a two digit number (multiple tens)

74 – 27 = 47
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It would be valuable for children to know that these stages can be recorded in any order.
An extension for children who have mastered this method is to use addition, the inverse of subtraction, as a way of calculating a subtraction. This also introduces them to finding the difference.

Example:

74 – 27 =
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	Take away, left over, numerals appropriate to task, count back, count from, less than, less, subtract, take-away, minus, equals tens, hundreds, ones, place value, bridge, chunk, largest number, smallest number, two-digit, three-digit, inverse



	
	Key questions

	
	Where will I start my number line? 
What will my first jump be?

How many am I going to take-away first?

How many tens are in this number?

How hundreds/ones are there in this number?

How will I partition this number?
Do we take away the tens or ones first?

How much is left to take away?

What is the difference between __ and __?




	Progression
	Key vocabulary

	Progression Five: END OF YEAR 3
Essential prior knowledge:

Partitioning of number is a key feature of this progression; therefore children must understand the process of partitioning a given number and understand how this is used to support calculation.

During this progression children will partition the numbers associated to the calculation and place them underneath each other – akin with the formal written method. The method leads children onto the compact formal method but will allow children to gain a good understanding of the process whilst it is expanded.

Example:

74 – 27=47

                                           60      14

      70  +  4                    70  +  4
-        20  +  7                 -  20  +  7
                                       40  +  7

Through modelling children should identify when a calculation is not possible (4 – 7) and understanding how to exchange appropriately. It is advisable to use base 10 (or similar) to demonstrate the equivalence between exchanging 1 ten for 10 ones.
This method can also be used when subtracting three digit numbers.

Example:

741 – 367=374

                                             600     130   11

  700 + 40 + 1                     700 + 40 + 1
- 300 + 60 + 7                   - 300 + 60 + 7
                                       300 + 70 + 4

It is essential that children develop the necessary skills to identify when it is appropriate to exchange from the next place value column and when to do this. A lot of modelling would be beneficial.


	Take away, left over, numerals appropriate to task, count back, count from, less than, less, subtract, take-away, minus, equals tens, hundreds, ones, place value, bridge, chunk, largest number, smallest number, two-digit, three-digit, inverse, exchange, partition, biggest, smallest, numeral/digit, column, tenths, hundredths


	
	Key questions

	
	How do I partition this number into hundreds/tens/ones?
Can I take away 7 from 4? (or similar)

What do I need to do if I can’t subtract 2 numbers?
How do I exchange?

Why do I need to exchange?

What does 130 in the tens column mean?

Why is it easier to subtract hundreds/tens/ones separately?




	Progression
	Key vocabulary

	Progression Six: End of Year 4
Following on from progression five, children will now understand the process of subtracting in a columnar fashion and have developed their awareness of exchanging when a calculation is not possible.
During this progression, recording is reduced further. Children set up each calculation in columns and use exchanging effectively to complete the calculation.

Example:

74 – 27=47

                 6   14

              7  4
          -   2  7 

              4  7

Once secure, this is then extended to the subtraction of three digit numbers.

Example:
741 – 367=374 

            6    13   11

       7  4  1
         - 3  6  7

           3  7  4

After learning to subtract three digit numbers, children should be exposed to the process when we are subtracting a two-digit number from a three to support their understanding.

In addition, children should be provided with problems in which it is necessary to exchange but when the next place value digit is a zero. They should be taught how to exchange from the next available column.
Example:

408 – 267 =


3   10


4  0  8

· 2  6  7

1  4  1

The same process is followed when subtracting decimal numbers. It is important when completing any columnar subtraction that children understand the value of each digit and therefore it may be important, to aid understanding, that the place value headings are used when using this method.
	Take away, left over, numerals appropriate to task, count back, count from, less than, less, subtract, take-away, minus, equals tens, hundreds, ones, place value, bridge, chunk, largest number, smallest number, two-digit, three-digit, inverse, exchange, partition, biggest, smallest, numeral/digit, column, tenths, hundredths



	
	Key questions

	
	Which digit tells how many hundreds/tens/ones I am subtracting?

Why can’t I subtract __ from __?
How do I exchange so I can complete the subtraction?

Why is it important to set each problem up in columns of place value?
What does 13 tens mean?

Why has the 7 hundreds become 6 hundreds?

Why is it easier to subtract hundreds/tens/ones separately?




Calculation pathway for MULTIPLICATION
Multiplication starts by developing an understanding of counting patterns (which become times tables). Through the oral rehearsal of these patterns children will gain an understanding that, whilst still in a linear fashion, counting doesn’t always have to be in increments of ones. It is on this understanding that children will be able to formally learn ‘times tables’ and use this understanding to solve increasingly challenging problems.
	Progression
	Key vocabulary

	Progression One:

Building onto counting patterns, children should be given visual representations to aid their counting. They should associate the visual representations to counting in amounts rather than ones.
Example:

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…

Moving on from this, simple arrays should be used to exemplify the amount within a group. Children will then be able to identify how many smaller ‘groups’ were used to make that total.

Example:
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Looking at columns                
        Looking at rows

2 + 2 + 2                                   
        3 + 3

3 groups of 2                            
        2 groups of 3

In addition, children can be given a representation in which they use repeated addition to find the total.

Example:

There are 3 sweets in one bag.

How many sweets are there in 5 bags?
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     3    +     3     +    3     +    3     +    3    =   15

	Groups, patterns, counting patterns, arrays, groups of, lots of, adding, repeated addition


	
	Key questions

	
	How many can you see?

How many lots of __ can you see?

If I had groups of 3, how many groups would I have?




	Progression
	Key vocabulary

	Progression Two: End of Year 1
During this progression children will create and use arrays to visually show the calculating they have been given. They use objects and place them in lines appropriate to the problem and then use repeated addition as a way of working out the total.
Through working within this progression children should establish a strong understanding that multiplication is repeated addition.

Example:

5 x 3 would be represented as…








Once children have an understanding of how to use arrays they can then use them independently as a means of solving multiplication problems with missing values. This would be completed by looking at the information given and creating an array to represent it.

Example:

7 x ( = 14 could be represented as… 



From the information given we know that there are 7 groups and 14 in total. Therefore, when set this in an array we can see that it is 7 lots of 2.

Use this model to exemplify commutatively:



                      X                     =

	Groups, patterns, counting patterns, arrays, groups of, lots of, adding, repeated addition, multiplied by, multiplication, times, row, column, double, halve


	
	Key questions

	
	How many can you see?

How many lots of __ can you see?

If I had groups of 3, how many groups would I have?

If I know that 3 lots of 5 is 15, what else do I know?
How is this array helping me to solve the problem?

What information have we been given that will help us solve the problem?




	Progression
	Key vocabulary

	Progression Three: End of Year 2/3
Essential prior knowledge:

Children must understand that multiplication is repeated addition and that a calculation can be conducted in any order. They need to have a secure knowledge of how to partition 2 digit numbers.

During this progression children will learn how to multiply a two-digit number by a one-digit number. In order to do this children will need to partition the two-digit number and complete separate calculations before adding the totals.
Example:
13x5= is the same as…

10x5

Add  3x5 

So, 10x5= 50

       


       3x5=15 +

      



     65
This is an important step as it precedes the grid method and teaches children how multiplication can be conducted in steps using partitioning.
After using this method children should be able to use their times table knowledge and mental calculative skills to solve multiplication problems in which they multiply a 2 digit number by a single (or vice versa). It would be beneficial to also explore multiplying multiple tens (e.g. 23 x 5) by, initially, completing a separate calculation for each ten.
Example:

23 x 5 = 

10 x 5 = 50




10 x 5 = 50




  3 x 5 = 15 +




               115
Which becomes:




20 x 5 = 100




  3 x 5 =  15 +





    115
	Groups, patterns, counting patterns, arrays, groups of, lots of, adding, repeated addition, multiplied by, multiply,  multiplication, times, row, column, double, halve, product, partition, two-digit, three-digit, 


	
	Key questions

	
	How can I partition this number into tens and ones?
What do I need to multiply first?

How do I find the complete answer to my problem?

What times tables do I know that could help me?

Why do I add all of the answers together at the end?

How has partitioning helped me solve this problem?

If I know that 2 lots of 2 is 4, how can I work out 20 lots of 4?

Can you see any patterns here?


	Progression
	Key vocabulary

	Progression Four: End of Year 3
Using the key strategy of partitioning, consolidated in progression three, children will now formalise slightly the process of multiplying 2 numbers through the grid method.
It is important children are shown progression three and four alongside each other so that they are able to see the relationship between them and how partitioning links into this method.

Example:

Teen number multiplied by a 1 digit number.

13 x 5 = 
x
10
3
5
50
15
This is then naturally extended to the multiplication of a 2 digit number by a single digit number. 
To ensure this method is used effectively children need to explore and understand how to use multiplying by one to support multiplying by another multiple of 10.

Example:

65 x 6 = 

x

60

5

6

360

30
To multiply by a three digit number we add an additional column onto the end to reflect the number of hundreds, tens and ones within the number being multiplied.

The same strategies are used to multiply 2 digit by 2 digit numbers.
Example:

28 x 72 =

x

70

2

20

1400

40

8

560

16

In order to multiply 2 two digit numbers children must have a secure understanding of using place value and should have been given opportunities to look at the relationship between multiples (like 2 x 5 can help us calculate 2 x 50 or 20 x 50) which will support them in mentally solving these problems.

	Groups, patterns, counting patterns, arrays, groups of, lots of, adding, repeated addition, multiplied by, multiply,  multiplication, times, row, column, double, halve, product, partition, two-digit, three-digit, grid method, total, 


	
	Key questions

	
	How can I partition this number into tens and ones?

What do I need to multiply first?

How do I find the complete answer to my problem?

What times tables do I know that could help me?

Why do I add all of the answers together at the end?

How has partitioning helped me solve this problem?

If I know that 2 lots of 2 is 4, how can I work out 20 lots of 4?

Can you see any patterns here?
Why is it important to set up my grid accurately?

Which number am I multiplying by?

Where do I put my answer?




	Progression
	Key vocabulary

	Progression Five: YEAR THREE/FOUR
Essential prior knowledge:
Before moving on to this progression it is vital that children have a secure understanding of using the grid method and how partitioning plays a vital role in chunking the calculations that we do.

This progression concentrates on moving children towards recording their multiplication in a columnar fashion whilst still expanding the calculations and writing down all that they do. Children should be shown how to multiply each place value digit in turn and record each answer underneath each other to total as a final stage.

Example:
346 x 5 =


We do not add a zero. Children must be taught that they are multiplying according to the place value.
To support understanding it would be beneficial to model this progression alongside the grid method to demonstrate that we are completing the same stages but recording it in a different way.
	Groups, patterns, counting patterns, arrays, groups of, lots of, adding, repeated addition, multiplied by, multiply,  multiplication, times, row, column, double, halve, product, partition, two-digit, three-digit, grid method, total, times by the ones/tens/hundreds


	
	Key questions

	
	Which column shows me the hundreds/tens/ones number?
Why do I total everything at the end?
Which number do I multiply first?
How does place value help me solve this problem?


	Progression
	Key vocabulary

	Progression Six: End of Year 4
During this progression the recording is reduced further but the processes are the same. Children will need to be taught how to carry digits and record them below the line and use them appropriately within the calculation.
This is often quite a big jump for children so if they, after practice, are not able to complete this progression without error then they should return to progression five.

Children set up the multiplication in a columnar fashion and multiply each place value digit in turn starting with the ones. The difference with this method is that children will carry over the appropriate digit when recording their answer.
Example:


	Groups, patterns, counting patterns, arrays, groups of, lots of, adding, repeated addition, multiplied by, multiply,  multiplication, times, row, column, double, halve, product, partition, two-digit, three-digit, grid method, total, times by the ones/tens/hundreds



	
	Key questions

	
	Why do I have to carry digits?
Which digit tells me how many hundreds/tens/ones I am multiplying?
Which number do I multiply first?


	Progression
	Key vocabulary

	Integrated past progression four :

Once children are familiar with the grid method and are working with this method successfully, they can be introduced to the multiplication of decimals.
To multiply decimals we use the grid method. Each number is partitioned and placed separately onto the grid – this includes the decimal aspect.  Each place value digit is multiplied in turn.

A key learning point here is for children to realise when a decimal number needs to be represented with a ‘whole’ part after it has been multiplied (E.g. 0.3 x 4 = 1.2)

Example:

Multiplying a decimal by a single digit number

2.3 x 6 = 
x

2

0.3

6

12

1.8
Multiplying a decimal by a 2 digit number
2.3 x 16 = 

x

2

0.3

10

20

3

6

12

1.8


	Groups, patterns, counting patterns, arrays, groups of, lots of, adding, repeated addition, multiplied by, multiply,  multiplication, times, row, column, double, halve, product, partition, two-digit, three-digit, grid method, total, decimal, tenths, hundredths


	
	Key questions

	
	What do I need to multiply first?

How do I find the complete answer to my problem?

What times tables do I know that could help me?

Why do I add all of the answers together at the end?

How has partitioning helped me solve this problem?

Why is it important to set up my grid accurately?

Which number am I multiplying by?

How do I write the decimal number after I have multiplied it?


Calculation pathway for DIVISION
This is often the most problematic of all calculations for children. They struggle to understand the concept of dividing a whole into groups or parts and even struggle with using inverse operations to assist calculations. Therefore, we need to ensure that understanding of division is based on concrete and visual early experiences which introduce division in its simplest form – sharing. 
	Progression
	Key vocabulary

	Progression One:

Division begins with the concept of sharing an amount equally into groups. During this progression children should share a quantity given to them equally into a prescribed amount of groups.
You may wish to exemplify the process to them by showing it as a number sentence – but this is not vital at this stage.
Example:

10 ÷ 2 =



Each ‘thing’ is shared individually and into opposite groups.

	Share, share equally, groups, group in pairs/threes/tens, equal groups of,


	
	Key questions

	
	How will I share these objects into these groups?

Why is it important I share them equally?




	Progression
	Key vocabulary

	Progression Two:

During this progression children will see division through the use of arrays. This is an important step as it will also enable them to see the correlation division has with multiplication.

Children are set a problem to solve involving division. They organise an array to show the details given in the problem. In doing so the answer will become visually evident.

Example:

16 ÷ 8 =
Looking at this problem children are able to identify that they are sharing 16 ‘things’ into 8 groups. Therefore their array would be represented like:





Looking at this array children will be able to identify that there are 2 ‘things’ in each group.
Key learning here is the understanding of how multiplication (as repeated addition) and division are linked and how quantities are ‘made up’ of different amounts.


	Share, share equally, groups, group in pairs/threes/tens, equal groups of, divide, division, column, row


	
	Key questions

	
	Look at the array – how does this help you solve the problem?

How many groups can you see?

What information has been given to you?

What other number facts do you know from solving this problem?




	Progression
	Key vocabulary

	Progression Three: consolidated over Y2/3
During this progression children build on their understanding of division as ‘sharing’ and begin to look at it as repeated addition. This has an incredibly strong link with multiplication. The difference being that we are looking at how many __ fit into the dividend.
Using a blank number line children should start on 0 and count up in the amount identified by the divisor until they reach the amount of the dividend. 

Example:

24 ÷ 4 = 6

After children have become familiar with this progression they can move on to use the multiplicative facts that they know to support. In this way they will have a large initial bridge followed by smaller ones.

Example:

24 ÷ 4 = 6

We have added 20 because we know that 5 lots of 4 are 20.

It is important that children are given the opportunity to consolidate this stage as it is the skills developed here that will be essential when moving on.
This would be a good time to introduce the idea that sometimes when we divide we are left with some ‘left over’; the remainder.

The process looks the same but bridges under the line as a final step to recognise the quantity that can’t be divided.

Example:

26 ÷ 4 = 6 r2

	Share, share equally, groups, group in pairs/threes/tens, equal groups of, divide, division, divided by, divided into, column, row, repeated addition, remainder, inverse, dividend, divisor


	
	Key questions

	
	How many can you fit into the dividend?

What multiplication fact do I know that could help me?
Do I have any left-over that I can’t share equally into a group?
What multiplication facts do you know that could help you solve this problem?




	Progression
	Key vocabulary

	Progression Four: comprehension tool at discretion of teacher/ability levels.
The progression allows children to apply the skills that they have consolidated through progression three but shorten the process of calculating.
When given a problem the children will use their multiplicative understanding (or the knowledge that multiplication is repeated addition) to chunk the steps they will take. This may be chunks according to place value or purely associated to facts they know.
Example:

84 ÷ 7 =

I know that 
70 ÷ 7 = 10



14 ÷ 7 =   2  +



    12
Use the commutatively model to support understanding:


                            ÷
=

	Share,  equal groups of, divide, division, divided by, divided into, column, row, remainder, inverse, dividend, divisor, partition


	
	Key questions

	
	What multiplication facts do I know that could help me solve this problem?

How could I partition the number I am dividing?



	Progression
	Key vocabulary

	Progression Five: End of Year 4
This is the final stage to learn in order to calculate with division. It moves on from, but relates directly to, progression four as children need to use and identify the place value of each number in order to understanding and calculate with the bus stop method.
To support understanding, children could be taught this method alongside the chucking method as, for some, this may help to contextualise and reinforce their overall understanding. Chunking, however, is not a specific element of the calculation policy.
Children need to set up the given problem in the bus stop format, placing the dividend to the left and divisor to the right. They then work through the dividend, identifying how many times the divisor fits perfectly into the number. If there is a quantity ‘left over’ this is then carried over to the next digit. 

Example:

964÷7=

When calculating with the final digit, if there is some ‘left over’ this then becomes the remainder.
	Share, share equally, groups, group in pairs/threes/tens, equal groups of, divide, division, divided by, divided into, column, row, repeated addition, remainder, inverse, dividend, divisor, factor, quotient,



	
	Key questions

	
	Are you going to carry anything over?

Why do you need to carry an amount over?

Where do you record how many times the divisor fits into each number of the dividend?

How will you know if there is a remainder to the problem?




Calculation pathway for FRACTIONS

Understanding fractions
	Progression
	Key vocabulary

	Progression One: End of Year 2
Early understanding of fractions should begin by the sharing of a quantity equally by the fraction given. Children will need to be taught that they use the denominator as an indicator to how many groups are associated with the problem.
This should also support the work that you do on doubling the halving – particularly when focusing on finding ½ of a quantity.

Example:
½ of 10

Whilst quantities should be an initial focus when introducing fractions, it is also important for children to be introduced to the idea that fractions can also represent a ‘part’ of a whole. This could be demonstrated through using shapes.
Example:
¼ of a square

For each of the examples it is important to reinforce that we are sharing the given quantity into a number of equal groups.

	Fraction, denominator, numerator, part, equal parts, one whole, halves, quarters, sharing equally


	
	Key questions

	
	How many do I have to start with?

How many groups am I sharing it into?

Which number tells me the number of groups to share into?




	Progression
	Key vocabulary

	Progression Two: End of Year 2
The next layer in understanding fractions is the notion of equivalence.  Children should be shown that a given fraction can ‘look the same’ as another fraction. This is best done when pictorial representations are used in a complimentary way.
Example:


It is important here that children are taught the role that the numerator and denominator play in a fraction.

	Fraction, denominator, numerator, part, equal parts, one whole, equivalence



	
	Key questions

	
	Can you see half in all of these shapes?

What fraction of each is shaded?


	Progression
	Key vocabulary

	Progression Three: End of Year 4
To support understanding of fractions, children should be taught where fractions fit on a number line. This can be as proper fractions and mixed numbers.
Depending on the age of the children involved, you could also use this as an opportunity to teach the relationship between fractions, decimals and percentages.

Initially, start with proper fractions.

Example:

0






     1



¼    1/3
½ 
2/3
¾ 



0.25 0.33
0.5
0.66
0.75

This can then be extended to look at how mixed numbers are represented on the number line.

Example:

0


       1


     2


         ½        ¾ 
       1 ¼     1 ½ 
Children should use this understanding to be able to identify the order of fractions given to them. They should be able to place fractions (proper and mixed) in order. They may wish to construct themselves a number line to aid this.


	Fraction, denominator, numerator, part, equal parts, one whole, halves, quarters, sharing equally, proper fractions, mixed numbers, decimals, percentages,



	
	Key questions

	
	What does this fraction tell you?
Where would you place it on the number line? Why?

Read this number to me. What can you tell me about this number?

Where would you place that number on the number line?

Why?

Why is that fraction/mixed number bigger or smaller that this one?


	Progression
	Key vocabulary

	Progression Four: End of year 5
The next step in understanding fractions is to recognise the equivalence in denominators to support ordering. When presented with fractions that don’t have the same denominator children will need to find the common multiple of the denominators in order to change all of them to have the same denominator.

Example:

Place these in order:  1/8, 4/16, 3/4 

The common multiple of all denominators is 4, but looking at these fractions it will be easier to make them all into 8ths.

Therefore the fractions become:

1/8 
(divide 4/16 by 2) 2/8
(Multiply ¾ by 2) 6/8

Now that we have found the common multiples we can order the correctly.
This is an area of calculating with fractions that is always very tricky for children to understand – so staying within their known multiplication tables is key to consolidate understanding.
	Fraction, denominator, numerator, part, equal parts, one whole, halves, quarters, sharing equally, proper fractions, mixed numbers, decimals, percentages,



	
	Key questions

	
	What can you multiply all of the denominators by?
What will you need to do to the numerator?

What does the numerator tell us? 

What does the denominator tell us?

Which is important to order these fractions correctly?



Adding fractions

The adding of fractions should be taught formally when children are in year three. However, it would be purposeful to introduce them to the process earlier. 

	Progression
	Key vocabulary

	Progression One: YEAR THREE

When starting the add fractions the denominators should be the same. This is to ensure that the process of adding fractions is understood. Children should be presented with visual representations of the fractions that they are adding so that they can identify with what they are doing.
The visual representations are crucial to support understanding; particularly when children are faced with improper fractions as a result of their calculations.
Example:
1/3 + 1/3 =



The representations given should be to scale. In this way the ‘whole’ should be equal to a complete set of fraction cards. This is important so that children can visualise the calculation – identifying when the answer is less than a whole.
Children are then able to apply this understanding to solve problems which result in improper fractions.

Example:

¾ + 2/4 =





Children may record the answer as 5/4 (which is an improper fraction) or as 1 ¼ (which is a mixed number). Both examples are correct but we should be encouraging children to record their answers as a mixed number. 
It is essential that children understanding that when we have an improper fraction it means that we have more than a whole because the numerator is a higher value than the denominator.

	Fraction, numerator, denominator, part, equal parts, proper fraction, improper fraction, mixed numbers, add, total, altogether, 


	
	Key questions

	
	What does the denominator tell us?
What does the numerator tell us?

What do you notice when we add fractions?

What happens to the denominator when we add fractions?

What happens to the numerator when we add fractions?

What is an improper fraction?




	Progression
	Key vocabulary

	Progression Two: Year 5
Once children have a good understanding of adding fractions with the same denominator it is a good time to introduce them to adding mixed numbers. Using the visual representations, they do this in the same way as progression one.
Example:
1 ½ + 1 ½ = 3




Using visual representations children should
be able to see the total of mixed numbers 

when they are added together.

If children do not recognise 2 ½’s as a whole

then they should be encouraged to ‘exchange’ them for a whole.

	Fraction, numerator, denominator, part, equal parts, proper fraction, improper fraction, mixed numbers, add, total, altogether, 



	
	Key questions

	
	What does this mixed number mean?
What happens if you add __ to __?

Why is this a mixed number?

When could I exchange fractions?




	Progression
	Key vocabulary

	Progression Three: End of Year 5 
The next stage in adding fractions is using a strategy which allows children to visually understand how to add fractions when the denominator is different (at this stage it is likely to be linked by a common multiple).

This strategy uses an array which can be shaded in to represent the fractions. These shaded parts are then added together to identify the numerator and the array total indicates the denominator.

It would be useful to spend some time on progression four from ‘Understanding Fractions’ first so that children are able to identify with finding the common multiples amongst denominators.

Example:
1/3 + 1/6 =

The arrays are created by using the denominators as the number of rows and columns.





To complete the addition we add the shaded parts of the array (9) and count the sections of one array for the denominator (18). So, 1/3 + 1/6 = 9/18 This final fraction may need simplifying.

	Fraction, numerator, denominator, part, equal parts, proper fraction, improper fraction, mixed numbers, add, total, altogether, common multiple, simplifying fractions


	
	Key questions

	
	What information will you use to create your array?
How will I find out what the common multiple is?

What does this array show you?

How is this array different from this one?

Which fraction is the biggest?

How has the array helped you?

Why have you shaded that part of the array?




Subtracting fractions

The subtraction of fractions is formally introduced in year four. However, it would be advisable to introduce this concept as it naturally arises in lower years. The strategies used are very similar to those of addition.

	Progression
	Key vocabulary

	Progression One: End of Year 4
When starting the subtract fractions the denominators should be the same. This is to ensure that the process of subtracting fractions is understood. Children should be presented with visual representations of the fractions that they are subtracting so that they can identify with what they are doing.

The visual representations are crucial to support understanding; particularly when children are faced with improper fractions as a result of their calculations.

Example:
2/3 + 1/3 =



The representations given should be to scale. In this way the ‘whole’ should be equal to a complete set of fraction cards. This is important so that children can visualise the calculation – identifying when the answer is less than a whole.

Children may then be set the problem of subtracting from a whole. They should be encouraged to exchange the whole for the correct fraction parts to aid the calculation.
Example:

1 - 2/4 =



They may identify 2/4 as 1/2, if they do their calculation may look slightly different but the answer will still be correct. This is because they have used equivalence.

	Fraction, numerator, denominator, part, equal parts, proper fraction, improper fraction,  mixed numbers, whole, subtract, take-away, less


	
	Key questions

	
	What does the numerator tell us?
What does the denominator tell us?

What happens to the numerator when we subtract fractions?

What happens to the denominator when we subtract fractions?

What can I exchange ___ for?

Is ___ the same as another fraction we know?

How many __ would I need for a whole?




	Progression
	Key vocabulary

	Progression Two: Year 5
Once children have a good understanding of subtracting fractions with the same denominator it is a good time to introduce them to subtracting mixed numbers. Using the visual representations, they do this in the same way as progression one.

However, this does provide an extra layer of challenge as children are likely to need to exchange a ‘whole’ or part wholes for other equivalent fractions to aid their calculation.

Example:
2 ½ + 1 ¼  = 





Using visual representations should support children by visually creating the problem and identifying what has happened. This will aid them in developing mental calculations.

	Fraction, numerator, denominator, part, equal parts, proper fraction, improper fraction,  mixed numbers, whole, subtract, take-away, less, equivalence, exchange, equal to



	
	Key questions

	
	What is a mixed number?
Do you need to exchange the whole for a fraction?

How many parts make up the whole?

What equivalent fraction do you know for ___?




	Progression
	Key vocabulary

	Progression Three: End of Year 5
The next stage in subtracting fractions is using a strategy which allows children to visually understand how to subtract fractions when the denominator is different (at this stage it is likely to be linked by a common multiple).

This strategy uses an array which can be shaded in to represent the fractions. These shaded parts are then used to identify the fractions with the same denominator – making the calculation easier.
It would be useful to spend some time on progression four from ‘Understanding Fractions’ first so that children are able to identify with finding the common multiples amongst denominators.

Example:

1/3 - 1/6 =

The arrays are created by using the denominators as the number of rows and columns.




To complete the subtraction we use each array to identify an equivalent fraction for each that have the same denominator. Therefor the calculation becomes:
6/18 – 3/18 = 3/18

	Fraction, numerator, denominator, part, equal parts, proper fraction, improper fraction,  mixed numbers, whole, subtract, take-away, less, equivalence, exchange, equal to, array, common multiple


	
	Key questions

	
	What information will you use to create your array?

How will I find out what the common multiple is?

What does this array show you?

How is this array different from this one?

Which fraction is the biggest?

How has the array helped you?

Why have you shaded that part of the array?




Multiplying fractions

Children are introduced to the multiplication of fractions in year 5. This progression supports their understanding of what happens when we multiply fractions (scale). However, once they have a good understanding of the method they will naturally develop mental strategies.

	Progression
	Key vocabulary

	Progression One: End of Year 5
Throughout teaching the multiplication of fractions it is important to reinforce the idea of scaling. This is essential as the fractions which appear as answers are always smaller (scaled).
The progress of multiplying factions is a simple one to master without really understanding what is happening. It is important that children are given a visual model to work with so that they can see exactly the process and how the fraction has been scaled.
When given a problem, children should draw a shape (easiest if a rectangle) and divide it appropriately by the multiplier. Then concentrate on the amount exemplified in the problem and scale it according to the multiplicand fraction.

Example:

¼ x ½ =

Draw a rectangle showing the multiplier:

We are focusing on ¼ of the shape. Half (scale) that ¼, as indicated in the problem.
It is useful to encourage children to mirror what we have just done to the ¼ with the rest – maybe with a dotted line – so they are sure what the denominator will be.
The answer is then identified by looking at the scaled aspect of the shape. Therefore:
¼ x ½ = 1/8

The same process if followed if the numerator is greater than one.

Example:

2/3 x ¼ =

Therefore:  2/3 x ¼ = 2/12

	Fraction, numerator, denominator, part, equal parts, proper fraction, improper fraction,  mixed numbers, whole, multiply, multiplication, equivalence, exchange, equal to, array, common multiple, scale, multiplier, multiplicand,


	
	Key questions

	
	What happens to the fraction when you multiply it?
Is the answer a bigger or smaller fraction?

How can I multiply this by __?

What do you notice has happened?

Which part of the whole am I looking at?

How many parts make up the whole now?

What do you notice when we multiply fractions?

Can you see any patterns?




Dividing fractions

The dividing of fractions is introduced to children in year six. The expectation is that they divide a fraction by a whole number.  The visual representation used in this progression should support children in understanding what happens when we divide a fraction by a whole number.
	Progression
	Key vocabulary

	Progression One: End of Year 6
When dividing a fraction by a whole number children need to understand and recognise the relationship this has with the multiplication of fractions.

A simple shape is drawn (easiest if a rectangle) and divided up according the dividend. Then this section is split up/divided by the divisor.
Example:
1/3 ÷ 2 =

Draw a simple shape and represent the fraction (in the place of the dividend).

Then divide the section highlighted as the dividend (1/3) by the divisor (2).

It is useful for children to mirror the change made in the rest of the sections to aid identifying the denominator.

The answer is then found through looking at the section divided initially. Therefore:

1/3 ÷ 2 = 1/6
This process is the same if the numerator is more than one.

Example:

2/5 ÷ 2 =
Therefore:

2/5 ÷ 2 = 2/10 

The division of fractions is often taught by ‘turning the divisor upside down’ and multiplying. Whilst this is an appropriate method, we need to be sure that children fully understand what happens to the fractions when we divide them.

It would be very fitting to explore the links with multiplying and dividing fractions as part of aconsolidation period and as a way to deepen understanding.

	Fraction, numerator, denominator, part, equal parts, proper fraction, improper fraction,  mixed numbers, whole, multiply, multiplication, equivalence, exchange, equal to, array, dividend, divisor



	
	Key questions

	
	What happens to the fraction when I divide it by a whole number?
How can I divide __ by __?

What do you notice has happened?

How many parts make up the whole now?

Tell me how the fraction has changed?

Do you notice any patterns?
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Discuss the commutatively between 3 x 5 and 5 x 3





No of groups





Group size





Total





50


15 +


65





360


  30 +


390





1400


  560


    40


    16 +


2016


1  1





Multiply the ones


Multiply the tens


Multiply the hundreds


Total each multiplication





12.0


  1.8 +


13.8





20.0


12.0


  3.0


  1.8 +


36.8





8 groups





16 altogether
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No of groups





Group size





Total
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Then we shade the array to represent one fraction being added.





1/3 





Now, for the other fraction being added.
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Encourage children to exchange this halve for 2 quarters
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1


4
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1





1
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1





1/3


 = 6/18





Then we shade the array to represent one fraction being subtracted.





1/6


 = 3/18





Now, for the other fraction being subtracted.
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