
                                                                                                           1 

Thornhill Primary  School  Calculation  Policy 
 
This policy outlines what we do at Thornhill Primary School to teach calculations including 
fractions. We support and extend children as needed, broadening, deepening and applying 
their calculation knowledge.  The depth of numbers children are required to be taught to 
calculate with are outlined in the National Curriculum for each year group.  However, the 
methods used needs to be consistent throughout school and the guidelines are therefore set 
out in this policy. 

Vocabulary: 
Vocabulary builds as the children progress through the school the vocabulary children are 
expected to know is written in the National Curriculum. 
 
Explaining: 
Children will be encouraged to use talk frame starters to explain their mathematical 
understanding. 

Recording: 
All  the time we are encouraging mental calculation, (the ability to calculate “in your head”), as an 
important part of mathematics. As calculations become more complex, written methods become more 
important. Recording in mathematics, and in calculation in particular, is an important tool both for 
furthering the understanding of ideas and for communicating those ideas to others. A useful 
written method is one that helps children carry out a calculation and can be understood by others. 
Written methods are complimentary to mental methods and should not be seen as separate from 
them. Jottings should be encouraged to help children to show their thought processes.  As a long 
term aim, children should be able to choose an efficient method; mental or written, that is 
appropriate to a given task.  
 
 
Strategies: 
 
In Key Stage one the children will be taught how to use and apply their mathematical 
understanding in problem solving activities. They will use the acronym ‘RUN’ to answer the 
problems. 
R = Read x 2 
U = Underline (key mathematical language and numbers)   
N = Number sentence (recording the appropriate calculation).  
Children will be encouraged to re-read the problem to ensure that they have correctly answered 
it. 
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In upper Key Stage 2 the children will be taught to solve problems using RUNCAR –  
R = Read X 2 
U = Underline 
N= Number sentence 
C = Calculate 
A = Answer 
R = Re-read 

 
Problem solving should involve all aspects of mathematics including time, measures and conversion.  
 
Mental Maths 
Mental maths tests will take place on a regular basis from year 2 onwards. Children will be taught 
to record the question from the CD on its first reading, then use jottings and/or written 
calculation to achieve the answer.  The questions will be analysed in the same or subsequent 
lesson to ensure that children understand the vocabulary, calculations and strategies to use when 
answering the questions. 
 
Assessment 
In Foundation, the children are assessed half termly using our own assessment sheets linked 
to Development Matters.  Assertive mentoring is used to assess a child’s level on a regular 
basis.  These tests should be used alongside times tables tests, arithmetic tests and mental 
maths tests. 
 
Gap Task learning 
Where appropriate, 1 day a week (usually Thursday or Friday) will be set aside for children to 
revisit areas of the maths curriculum they are struggling with, often identified from tests.  
Specific work will be given to different groups of children according to their needs.  In 
Foundation, the gap task work is carried out daily with immediate response to misconceptions 
during supported work time. 
 
Setting 
Children in Years 3and 4; and Years 5 and 6 will be set for maths according to ability.  This 
will allow all children to progress at an appropriate level. 
 
What calculation methods are taught? 
In the following sections, you will see illustrations of the progression within calculation 
methods taught.  You should also refer to the school website where strategies are modelled. 
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Addition 
 
In Foundation all our addition is practical. We physically move and combine groups and mix them 
together to represent adding. Numicon is also used to represent each number in a number 
sentence and combined to add the total. Children are encouraged to self check the answers by 
overlaying the numicon plates. We represent addition visually by using counters, drawing 
pictures and using numicon before, moving on to simple number sentences. We solve simple word 
problems practically. 
 
After Foundation, children are taught to recall number bonds along with a range of mental 
methods.  They will be taught how to record their answers in a progressive manner through 
number sentences, number line and finally formal column method in Year 5. 
 

How do we do it? 
 

•   To count and add together sets of real objects and pictures. 
       3+2 = 5 
                                                     + 
 
•   To count and add on using numicon and over lay the plates to check. 

                        
•   To add one or several more onto a number line. Numbers on a number line should always 

be at the bottom and jumps at the top. 
     8+1 = 9 
                                                                            +1 
 
     0      1      2       3      4      5      6      7       8        9       10 
 
•   To be able to add through 10. 
 
8+5 = 13 
                                                             +5 
 
0 1   2 3   4   5    6    7    8    9   10    11    12    13 
 

 
                                                   +2               +3 
 
0 1   2 3   4   5    6    7    8    9   10    11    12    13 
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•   To know that addition can be done in any order.   
     Use knowledge by starting with biggest number. 
 
3+9=9+3 
      = 12 
•   To be able to add 10 to any number up to 100. 

 
9+10 = 10+9 
         = 19 

 
•   When adding 2 digit numbers use 100 square - find the number and move down the 

column vertically. Eventually this will be done mentally. 
 
34+10 = 44 

•   To be able to add multiples of 10 to any number up to 100. 
When adding 2 digit numbers use 100 square, find number and move down column 
vertically.  Eventually this will be done mentally. 
 
34+40 = 74 
 

•   To be able to add 11 or 21 to a 2 digit number up to 100. 
Add 10 and then 1 or 20 then 1 to a 2 digit number.  First use 100 square by moving 
down vertically and across horizontally. 

                                   +10                 +1 
                    

                          45                      55          56 
 

45+11 = 45+10+1                                       45+21 = 45+20+1 
         = 55+1          = 65+1 
         = 56          = 66 

 
•   To be able to add 9 or 19 to a 2 digit number by adding 10 or 20 and subtracting 1.  

Use a 100 square by moving down vertically then horizontally. Eventually this will be 
done mentally. 

  
     23+9 = 23+10-1                                            23+19 = 23+20-1 
              = 33-1                                                             = 43-1 
              = 32                                                                = 42 

 
•   To be able to add 2 two digit numbers on an empty number line. 
   
                   +20                                 +1 

 
 

23                                               43         44 
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•   To be able to add 2 two digit numbers over 100 on an empty number line 
 
86+57 = 143 
                
              +50                          +4                   +3 
 
 

  86                                   136                    140            143 
 
(It will be necessary to model the jumps in 10’s initially so that children who can’t add 50 in 1 
go have access to bigger numbers.  Children also need to be constantly reminded that that 
they need to use number bond knowledge by partitioning units to support efficient adding.) 
 
•   Partitioning                

 
80+6+50+7 = 130+13 = 143 
 
•   Add three 2 digit numbers by putting the largest number onto the number line first. 

Partition the numbers then add the tens first followed by the units. 
 

86+57+16= 159 
 

                    +50                           +10                  +7            +6 
                    

86                               136                      146           153             159 
 

 
•   To be able to add in a standard written method. This is taught in year 5. 

                      79 
                   + 46 
                    125 
                     15 

For more detailed information on standard written methods, watch the video clips on the 
school website. 
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Subtraction 
 
We recognise that there are two subtraction models; "taking away" and “finding the 
difference between two numbers by counting on”. As a school we promote the counting 
on method for all written strategies. 
 
During their time in Foundation Stage, children experience subtraction in a practical manner. 
We physically take away objects and count how many we have left. We often approach 
subtraction through song, e.g. "five little speckled frogs" using children to act out the song and 
represent the subtraction taking place. This supports the concept of 1 less and counting back.  
We also start to count up from numbers to find out how many objects we have removed from a 
larger group. Towards the end of the foundation stage we represent our physical taking away 
actions using number sentences. We also reverse this process and illustrate number sentences 
physically, and on paper. We use numicon to select the largest plate then overlay with the smallest 
plate and see how many are left. 
 
After Foundation, children continue to use practical methods to subtract, including overlaying 
numicon. We use the hundred square to move up the steps and along the corridor. Two models 
are used for subtraction on a number line. Taking away is used for children working within 
numbers to 20. Beyond this, we count on to find the difference. We teach mental methods such 
as subtract 9 or 11 by subtracting 10 and adjusting by 1. We also focus on the concept of 
subtraction being the inverse of addition and vice versa. We use known number facts and place 
value to subtract mentally. We use the subtraction symbol to record mental calculations. They 
will be taught how to record their answers in a progressive manner through number 
sentences, number line and finally formal column method in Year 5. 
 

How do we do it? 
 

•   To be able to take away real objects. 
 

5-2 = 3 
 
 
 

 
•   To overlay numicon, placing the plate representing the smaller number over the larger 

number plate and finding the difference by counting how many holes are left over. 
 

 

-                 =                                                                                                                   
 
 

   
•    
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•   To be able to subtract/take away one less on a number line (Level 1 only). 
 
8-1 = 7 
                                                                       -1 
 
0 1 2 3 4 5 6 7 8 9 10 

 
 
•   To count back in tens on a number square first leading to being able to subtract 10 

from any number up to 100. 
 
•   When subtracting 10 from 2 digit numbers use 100 square, find number and move up 

column vertically. Eventually this will be done mentally. 
 
34-10=24 

•   To be able to subtract 9 or 19 from a 2 digit number by subtracting 10 or 20 and 
adding 1.  Use a 100 square by moving up vertically then moving one horizontally. 
Eventually this will be done mentally. 

  
•   To be able to subtract 2 two digit numbers by finding the difference through counting 

on an empty number line. 
 
45-23=  
                  +7                       +10                      +5 
 

           23                 30                            40                  45 
    
 10+7+5=22 
 
•   To be able to subtract a two digit number from a 3 digit number by finding the 

difference through counting on an empty number line. 
 

186-57                                                                                                          80+40+3+6 = 129 
               +3                 +40                          +80                         +6                                   
 
      57           60                     100                                   180            186 
                                                                                                          
Children should be taught to look at the numbers carefully and recognise when it is more 
efficient to make larger jumps, eg: 
 
        +100   +3      +26 
     
     57                                        157            160                                   186 
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•   Extending the use of finding the difference on a number line to decimals. 
A range of models should be taught appropriate to the children’s needs.  Children should 
then add up the jumps in their usual addition method. 
12.82-3.45 = 
 
   +0.05       +0.50                  +6.00                  +2.00         +0.80   +0.02 
 
 3.45    3.50        4.00                              10.00         12.00     12.80   12.82 
 
          +0.55         +6.00                  +2.00         +0.82    
 
 3.45                4.00                              10.00         12.00         12.82    

Children should be taught to recognise the most efficient size jumps eg: 
              +9.00                  +0.3  +0.07          
 
 3.45                   12.45           12.75         12.82 
 
•   To be able to subtract in a standard written method. This is taught in year 5. 

                        6 1   

73 
                  - 46 
                    27 
For more detailed information on standard written methods, watch the video clips on the 
school website. 
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Multiplication 
 

In Foundation Stage we approach the concept of multiplication in an informal and practical 
manner. We begin to set the foundations of multiplication for Year One by sorting groups, 
and developing a concrete concept that addition is the combining of two groups.  We count in 
groups of 2, 5 and 10 using numicon plates and groups of objects. 
 
After Foundation, children continue to use practical methods to multiply, including  
developing the idea of repeated addition. We continue to solve multiplication problems 
practically, extending this to money problems. Children will practice times tables (to 12x12) 
on a daily basis. They become confident in recalling and applying times tables within problem 
solving. They will also be taught explicitly the link between multiplication and division and 
therefore be able to practice and recall the inverse facts.  They will be taught how to record 
their answers to multiplication questions in a progressive manner through number sentences, 
number line, grid method (in LKS2) and finally formal written method in Year 5. 

 

How do we do it? 
 

•   We begin by using numicon to count in multiples and provide a clear, visual model of sets 
of the same number. 

 
        5            10           15              20 
 

•   To be able to double numbers to 10/20 
Numicon can be used to illustrate doubles too. Children select 2 of the same number 
and add the total, before learning doubles by heart and linking them to the 2 times 
table. 

 
•   To be able to practically count repeated groups/sets of the same size 
 
3x2 = 6               4x5 = 20 
•   To understand that multiplication can be done in any order. 
 

•   To multiply using arrays 
    
     4x6 = 24      
     6x4 = 24 
     24÷6 = 4 
     24÷4 = 6 



                                                                                                           10 

•   To be able to multiply single digits using repeated addition on a number line. 
 

4x5 = 5+5+5+5 = 20 
 

          +5          +5         +5          +5 
 
      0  5     10          15          20 
 

•   To be able to multiply by 10/100 
 

  63x10 = 630                    46x100 = 4600 
 (Move the digits one place to the left)   (Move the digits two places to         
                                                                       the left) 

 
 
(Children must be corrected if they talk about adding a zero.) 
•   To be able to multiply by 4 

     

            17x4 = 
            17x2x2 =  34x2 = 68                          (Double the number twice) 

 

•   To be able to multiply numbers on a number line using repeated addition. 
 

13x4 =  52 
 

+4      +4     +4    +4    +4     +4     +4    +4     +4     +4   +4   +4      +4 
 

  0      4      8     12    16    20    24     28    32    36    40    44    48    52 
 

This method may be modeled by the teacher, but then the children need to be 
shown a more efficient method. 
 

                                  
    4 x 10                                                     4 x 3 

         +40     +12 
  0                    40                    52 
•   To know how the grid method is based on arrays and extend the use of arrays to 

the grid method. 
 

3x12 = 36 
 

            X                              10                            2 
 

              3                            30                 6               
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            X                              10                            2 
 
            3 

                                                               
•   Be able to multiply 2 digit numbers by 1 digit numbers using the grid method. 

 

14X3=  42 
  

      X      10              4 
      
      3       30             12              30+12= 42 
  
 
           +10                 +2 
______________________________________________ 
30                 40                     42 
 

•   To be able to multiply 2 digit numbers by 2 digit numbers. 
 

12X26=                                      
 
X          20               6 
 
10         200              60             See the addition section of the calculation policy  
                                                   to find the total. 
  2           40              12                
 

•   Continue to use the grid method for any other multiplications 
•   To multiply using a standard written method – Long Multiplication.  This is taught 

in year 5. 
                       

  79 
                   x 46 
  474 
          3160 
       3624 
For more detailed information on standard written methods, watch the video 
clips on the school website. 

 
                           30                          

 
    6 
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Division 
 
In Foundation Stage children learn to divide practically, in a variety of "real life" situations. 
We share objects amongst friends, mixture into cake cases and general equipment on a daily 
basis.  
 
After Foundation, children continue to use practical methods to solve multiplication problems 
practically, extending this to money problems. We learn to recall our times tables and be able 
to apply them within problem solving. They will be taught how to record their answers in a 
progressive manner through number sentences, number line, grid method (in LKS2) and finally 
formal written method in Year 5. 
 
After Foundation, we continue to solve division problems practically using the sharing model 
and illustrate our answers in ways that we find easy to understand before moving on to a 
more consistent approach. Children will then be taught the model of grouping by the divisor.  
We begin to build the idea that division and multiplication are inverse operations. We also use 
visual models that will support the link between fractions and division.  They will be taught 
how to record their answers in a progressive manner through number sentences, number line 
(model division as repeated addition and subtraction), grid method (in LKS2) and finally 
formal written method in Year 5. 
 

How do we do it? 
 

•   To be able to half numbers to 10/20-practically and mentally 
•   To be able to divide practically by sharing. 
 
6 eggs shared between 2 nests = 3  
(modelled as 2 nests, but also in a ‘bar’ format for fractions) 
 
 
 

           

 20÷4 = 5                
(Share counters into 4 groups or how many pieces of 4 holed numicon fit onto 20?) 
 
 
 
 

 
 
 

 
•   Children could draw arrays to illustrate working out, using rectangular ‘bar’ sections. 
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•   To be able to divide with remainders practically by finding out how many times the 
divisor can go into the number and how many are left. We use numicon by overlaying 
plates to give a visual model of how to find the remainder. 

 
22÷4 = 5r2            
  
 
 
 
•   To be able to divide on a number line with no remainders.            

 
21÷3 = 7    (counting in groups of 3) 

       
     +3     +3       +3       +3    +3       +3       +3 
 
0      3        6       9        12      15      18      21          

•   To be able to divide on a number line with a remainder 
 
29÷7 = 4r1 
         1         +        1         +          1          +          1             r1 
 
0                7                  14                    21                   28    29 
Children should be encouraged to say the times table they know that relates to the division 
and then recognise they could have used a more efficient method of recording, eg: 
 
  7 x 4 = 28  r1 
0        28     29 
 
•   52÷4= 

                
_____4x10=40_____________4x3=12_________ 
0                                   40                            52 
 

Children should also be taught to use mental methods such as to divide by 4 = halve and 
halve again. 

 
•   In Y5 children begin to be taught the formal written method of short division – often 

referred to as the ‘Doorstep’ method. 
 
645 ÷ 5 =  
  1 2 9 
        1     4 

       5 6 4 5 
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648 ÷ 5 =  
  1 2 9 r3 
        1     4 

       5 6 4 8 
 
This will later lead to:- 
 
648 ÷ 5 =  
  1 2 9 . 6 
        1     4   3 

       5 6 4 8. 0 
 
They will be taught to use formal ‘Long Division’ for calculations involving divisors of 2 
numbers. 
 
For more detailed information on standard written methods, watch the video clips on the 
school website. 
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Fractions 
 

It is important that children are given opportunities to investigate finding fractions of a 
variety of materials in a practical method e.g. finding ½ of a jug of water, a piece of string, a 
piece of paper, regular and irregular shapes, £2 and 7 cubes.  They should be taught that 
fractions are EQUAL AREA, not just equal.  Within fraction work, they should be given many 
different images eg circles, triangles, rectangles, 1 whole and more than 1 whole, real objects 
eg apples, pears, chocolate bars, smarties; and resources available in the classroom eg the 
children.  They should be challenged to identify whether shapes have been divided into equal 
fractions or not. (See NCETM Greater Depth challenges) 
 

Children should be taught to use their ‘Doubles’ knowledge and apply their times tables 
knowledge within all areas of fractions.  They should also have the ’Bar’ image drawn to 
demonstrate the fractions being discussed, this is the model that children must be 
encouraged to use as a support in their own calculations. 
 
Some examples of expected methods are described below:- 
 
Fractions of numbers/quantities/shapes 
•   Find half of a number – draw a bar, divide it in to 2 equal sections, then share the 

objects between the 2 sections.  

	  	   	  	  
Children should be encouraged to record fractions as a number sentence:- 
Eg ½ of 32 = 32÷2 = 16 
 

•   Find ¼ of a number – the same process should be used but the bar divided into 4 
sections. Some children will find it helpful if you identify each section as ¼, 2/4, ¾, or 
4/4.  

1	   2	   3	   4	  

 
Children should be encouraged to record fractions as a number sentence:- 
Eg ¼  of 32 = 32÷4 = 8 
Children should still be encouraged to use their mental skill such as to find ¼, ½ and ½ 
again. 
 

•   To find ¾ of 32, the same bar should be modelled as above. It should then be made 
explicit that they need 3 of the 4 sections.  Some children may need to count in groups 
of the denominator, others may need to draw objects in the ‘bar’; The more able 
children should be able to apply their times table knowledge. 

Children should then record it as a number sentence:- 
•   Eg ¼  of 32 = 32÷4 = 8 

So ¾ of 32 = 3 x 8. 
The Steps to Success should be made explicit – divide by the denominator and then 
multiply by the numerator. 
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Equivalent Fractions 
 
•   Initially children should be encouraged to fold paper and use objects to identify simple 

equivalence. Then they should be introduced to a ‘Fraction wall’ as a visual image.   
 
 
 
 
 
 
 
 
 
 
•   Children should be taught the rule ‘Do the same to the numerator and the denominator’.  

They should be encouraged to record the calculation:- 
 
 

 
 
 
Addition 
 
•   Children begin adding fractions with the same denominator.  

1 + 2 = 3 (some children should be reminded to ‘Simplify’) 
6   6    6 

  
	  	   	  	   	  	   	  	   	  	   	  	  

	        	  	   	  	   	  	   	  	   	  	   	  	  

	        	  	   	  	   	  	   	  	   	  	   	  	  
 
•   Children are expected to add beyond a ‘whole’. 
•   Children are then expected to add fractions with different denominators and including 

whole numbers. Integers can simply be added, but the fractions need to be converted 
to equivalent fractions using the ‘Lowest Common Denominator’. 

•   1 + 2  becomes 5 + 8 = 13  
4   5               20  20   20 
1/4    
1 2 3 4 5                

  
1/5 2/5    
1 2 3 4 5 6 7 8             
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Subtraction 
 
•   Children begin subtracting fractions with the same denominator.  

5 - 2 = 3 (some children should be reminded to ‘Simplify’) 
6   6    6 

	  	   	  	   	  	   	   	   	  	  
 

•   Children are then expected to subtract fractions with different denominators. This 
means the fractions need to be converted to equivalent fractions using the ‘Lowest 
Common Denominator’.  

•   3 - 2  becomes 15 - 8   =  7  
4   5                 20  20    20 
 

1/4 2/4 3/4  
                    
 

1/5 2/5    
                    
 

•   When using integers, children may need to convert to improper fractions. 
1 ¼ - ¾  = 5/4 – ¾ = 2/4 (and simplify) 
 
      
         
  

Multiplication 
 
•   Children should be reminded that multiplication at its basic level is ‘REPEATED 

ADDITION’. 
•   Children should also be encouraged to predict if the answer will be larger or smaller 

than the fraction being multiplied. 
•   Multiplying a fraction by a whole number:- 

¾ x 3 =       ¾ + ¾ + ¾ =    9/4 =     2 ¼  
 

¼ 2/4 ¾  
 

¼ 2/4 ¾  
 

¼ 2/4 ¾  
 
Children should then be taught that 3 can be written as 3 in preparation for multiplying by a 
fraction.                1 

The calculation can therefore be written :- 3 x 3  = 9 = 2 ¼ 
                      4 x 1     4 
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•   Multiplying a mixed number by a whole number:- 
2 ¾ x 3 = 2 ¾ + 2 ¾ + 2 ¾ = (2x3) + (¾ x 3) = (6) + (9/4 ) = 6 + 2 ¼ = 8 ¼  
 

•   Multiplying a fraction by a fraction 
3 x 5 = Rewrite as   3 x 5  = 15     (Simplify) 
5    6    5 x 6     30 
 

•   Multiplying a mixed number by a fraction 

2 3 x 5 = Rewrite as an improper fraction   13 x 5  = 65     (Convert and Simplify) 
     5    6            5 x 6     30 
 
 

Division 
 
•   As with multiplication, children should be encouraged to predict if the answer will be 

larger or smaller than the fraction being divided. 
 

•   As with multiplying, they need to know that 4 = 4 
   1 

•   Dividing a fraction by a whole number:- 

¾ ÷ 2 =        

	  	   	  	   	  	   	  	  

	      	  	   	  	   	  	   	  	  
	  	   	  	   	  	   	  	  

Draw a bar image of ¾, then draw a horizontal line to show it being divided by 2; 
 
They need to be taught the method that they will need to use for dividing:- 
Rewrite the calculation by changing the symbol to X, then inverting the fraction:- 

3 ÷ 2 = 3 x 1 = 3 
4   4 x 2   8 
 
•   Children can then use the same method for dividing fractions by fractions. 

3 ÷ 2 = 3 x 5 = 15 = 1 7 
4    5   4 x 2     8       8 


