
Calculation Policy for Grace Mary Primary School 

This policy has been designed to teach children through the use of concrete, pictorial and abstract methods. This calculation policy should be used to 

support children to develop a deep understanding of number and calculation.   

Background  

This policy has been developed by the Maths Coordinator with a specific interest in the use of Singapore methods to develop number awareness and 

fluency.  The policy only details the strategies; teachers must plan opportunities for pupils to apply these; for example, when solving problems, or where 

opportunities emerge elsewhere in the curriculum.  

Using the concrete-pictorial-abstract approach:   

Children develop an understanding of a mathematical concept through the three steps (or representation) of concrete-pictorial-abstract approach. 

Reinforcement is achieved by going back and forth between these representations.   

Concrete representation: 

A pupil is first introduced to an idea or a skill by acting it out with real objects. This is a 'hands on' component using real objects and it is the foundation for 

conceptual understanding.   

Pictorial representation: 

A pupil has sufficiently understood the hands-on experiences performed and can now relate them to representations, such as a diagram or picture of the 

problem.   

Abstract representation   

The symbolic stage - a pupil is now capable of representing problems by using mathematical notation, for example: 12 ÷ 2 = 6 

Guidance  

This is document provides guidance and examples for key objectives for each year group but is not to be followed as a complete planning aid as not all 

objectives are exemplified. 

 



 

 

Reception 

Objective and 
strategies 

Concrete Pictorial Abstract 

Combining two 
parts to make a 
whole 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

Concrete 

representation of the 

part-whole model 



Starting at a 
bigger number 
and counting on 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Concrete representation 

for 4 + 2 = 
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Regrouping to 
make 10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

 

 

 

 

 

 

 



Year 1- Consolidate CPA approach from Reception but extend to addition facts to 20 

Objective and 
strategies 

Concrete Pictorial Abstract 

Combining two 
parts to make a 
whole 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  

5 + 12 = Children combine and then count 

Part whole model for 12 + 3 = 15 

Bar model for 12 + 4 = 

19 

7

9 

12 
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Starting at a 
bigger number 
and counting on 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

14 + 3 = 17 
Children start with 14 in the egg trays and then 
add 3 more. 

  

Regrouping to 
make 10 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

14 

14 + 3 = 

 

A bar model which encourages the children to 

count on, not all. 
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Year 2 

 

Objective and 
strategies 

Concrete Pictorial Abstract 

TO + O 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Use base 10 blocks before moving onto place 
value counters 
 
24 + 3 = 
 

T O 
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TO + TO 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
24 + 43 = 
 

T O 

 
 
 

 

 
 
 

 

 
When regrouping, children need to be taught 
that ten ones is the same as one ten. 
 

  

Adding three 
single digits 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

  

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgvdOB__HUAhWI7RQKHelODnoQjRwIBw&url=http://www.eaieducation.com/Product/520580/QuietShape%C2%AE_Place_Value_Disks_Ones_to_Thousands_Set_of_160.aspx&psig=AFQjCNFObaxtZfiH7SIW1OsXYI00QpfPyQ&ust=1499338944125291
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgvdOB__HUAhWI7RQKHelODnoQjRwIBw&url=http://www.eaieducation.com/Product/520580/QuietShape%C2%AE_Place_Value_Disks_Ones_to_Thousands_Set_of_160.aspx&psig=AFQjCNFObaxtZfiH7SIW1OsXYI00QpfPyQ&ust=1499338944125291
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgvdOB__HUAhWI7RQKHelODnoQjRwIBw&url=http://www.eaieducation.com/Product/520580/QuietShape%C2%AE_Place_Value_Disks_Ones_to_Thousands_Set_of_160.aspx&psig=AFQjCNFObaxtZfiH7SIW1OsXYI00QpfPyQ&ust=1499338944125291
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgvdOB__HUAhWI7RQKHelODnoQjRwIBw&url=http://www.eaieducation.com/Product/520580/QuietShape%C2%AE_Place_Value_Disks_Ones_to_Thousands_Set_of_160.aspx&psig=AFQjCNFObaxtZfiH7SIW1OsXYI00QpfPyQ&ust=1499338944125291
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgvdOB__HUAhWI7RQKHelODnoQjRwIBw&url=http://www.eaieducation.com/Product/520580/QuietShape%C2%AE_Place_Value_Disks_Ones_to_Thousands_Set_of_160.aspx&psig=AFQjCNFObaxtZfiH7SIW1OsXYI00QpfPyQ&ust=1499338944125291
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgvdOB__HUAhWI7RQKHelODnoQjRwIBw&url=http://www.eaieducation.com/Product/520580/QuietShape%C2%AE_Place_Value_Disks_Ones_to_Thousands_Set_of_160.aspx&psig=AFQjCNFObaxtZfiH7SIW1OsXYI00QpfPyQ&ust=1499338944125291
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgvdOB__HUAhWI7RQKHelODnoQjRwIBw&url=http://www.eaieducation.com/Product/520580/QuietShape%C2%AE_Place_Value_Disks_Ones_to_Thousands_Set_of_160.aspx&psig=AFQjCNFObaxtZfiH7SIW1OsXYI00QpfPyQ&ust=1499338944125291
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgvdOB__HUAhWI7RQKHelODnoQjRwIBw&url=http://www.eaieducation.com/Product/520580/QuietShape%C2%AE_Place_Value_Disks_Ones_to_Thousands_Set_of_160.aspx&psig=AFQjCNFObaxtZfiH7SIW1OsXYI00QpfPyQ&ust=1499338944125291
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgvdOB__HUAhWI7RQKHelODnoQjRwIBw&url=http://www.eaieducation.com/Product/520580/QuietShape%C2%AE_Place_Value_Disks_Ones_to_Thousands_Set_of_160.aspx&psig=AFQjCNFObaxtZfiH7SIW1OsXYI00QpfPyQ&ust=1499338944125291
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgvdOB__HUAhWI7RQKHelODnoQjRwIBw&url=http://www.eaieducation.com/Product/520580/QuietShape%C2%AE_Place_Value_Disks_Ones_to_Thousands_Set_of_160.aspx&psig=AFQjCNFObaxtZfiH7SIW1OsXYI00QpfPyQ&ust=1499338944125291
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgvdOB__HUAhWI7RQKHelODnoQjRwIBw&url=http://www.eaieducation.com/Product/520580/QuietShape%C2%AE_Place_Value_Disks_Ones_to_Thousands_Set_of_160.aspx&psig=AFQjCNFObaxtZfiH7SIW1OsXYI00QpfPyQ&ust=1499338944125291
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgvdOB__HUAhWI7RQKHelODnoQjRwIBw&url=http://www.eaieducation.com/Product/520580/QuietShape%C2%AE_Place_Value_Disks_Ones_to_Thousands_Set_of_160.aspx&psig=AFQjCNFObaxtZfiH7SIW1OsXYI00QpfPyQ&ust=1499338944125291
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgvdOB__HUAhWI7RQKHelODnoQjRwIBw&url=http://www.eaieducation.com/Product/520580/QuietShape%C2%AE_Place_Value_Disks_Ones_to_Thousands_Set_of_160.aspx&psig=AFQjCNFObaxtZfiH7SIW1OsXYI00QpfPyQ&ust=1499338944125291


Year 3 

Objective and 
strategies 

Concrete Pictorial Abstract 

Add two three 
digit numbers 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Children draw their own representation of the addition 
using hundred, tens and ones blocks. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



Year 4 

Objective and 
strategies 

Concrete Pictorial Abstract 

Add two four 
digit numbers 

 
 
 
 
 
 
 
 
 
 
 
 
 
Use of base 10 apparatus to add. Children 
need to be taught to exchange e.g. ten 10s = 
one 100. 
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Year 5 

Objective and 
strategies 

Concrete Pictorial Abstract 

Adding 
numbers with 
more than four 
digits including 
decimals. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Use of place value discs to support with understanding 
 
 
 
 
 
 
 
 
 
 
 
 
 
The above diagram shows the number 0.78. 
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Year 6 

Objective and 
strategies 

Concrete Pictorial Abstract 

Adding several 
numbers with 
up to three 
decimal places 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

 

 

 

 

 

 



 

 

Reception 

Objective and 
strategies 

Concrete Pictorial Abstract 

Taking away 
ones 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   



Counting back 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Put 8 in your head, count back 4. What 
number are you at?. 



Finding the 
difference  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

Part Part Whole 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   



Year 1- Consolidate CPA approach from Reception but extend to subtraction facts  

 

Objective and 
strategies 

Concrete Pictorial Abstract 

Counting back 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Counting back- (using number lines or number 
tracks children start with 16 and count back 8  
16 – 8 = 8 

 
 
 
 
 
 
 
 
 
 
 
Numbers to 20 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Put 17 in your head. Count back 4. What 
number are you at? 
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Make 10 
 
 
 
 
 
 
 
 
 
 
 
 

   

 

 

 

 

 

 

 

 



Year 2 

Objective and 
strategies 

Concrete Pictorial Abstract 

Column 
method- no 
exchanging 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Use place value discs to subtract 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
Children to represent place value discs pictorially 
 
 

 



Column method 
with 
exchanging 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Column method using place value counters 45 – 
28 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Represent the place value disks pictorially. 
 

 

 

 



Year 3 

Objective and 
strategies 

Concrete Pictorial Abstract 

Column method 
no exchanging 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Children then progress onto using place value 
counters using strategy outlined in year 2 
guidance. 

Children represent base ten pictorially 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Children then progress onto using place value counters 
using strategy outlined in year 2 guidance. 

 



Column method 
with 
exchanging 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

520 – 269 = 
Step 1 

 
 
 
 
 
 
 
 
 

Children represent base ten apparatus pictorially as 
outlined above 
 

 



Year 4 

Objective and 
strategies 

Concrete Pictorial Abstract 

Column method 
not exchanging 
and exchanging 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Base 10 apparatus to subtract 5436 - 3412 
 
 
 
 
 
 
Take away the physical apparatus. 
 
Progress onto using place value disks: 
5280 - 3169 
 

Pictorial representation of base 10 apparatus and place 
value disks as outlined in the year 3 guidance above. 
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Year 5 

Objective and 
strategies 

Concrete Pictorial Abstract 

Subtract with at 
least four digit 
numbers and 
decimals 
(children may 
do this concrete 
or pictorially 
first if 
conceptual 
understanding 
is not there) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



Year 6 

Objective and 
strategies 

Concrete Pictorial Abstract 

Subtracting 
increasingly 
large and 
complex 
numbers and 
decimal values 
(children may 
do this concrete 
or pictorially 
first if 
conceptual 
understanding 
is not there) 
 
 
 
 
 

 

 

 

 

 

 

 



 

 

 

Reception 

Objective and 
strategies 

Concrete Pictorial Abstract 

Doubling 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   Children recite doubles to 20 by memory 
 
 

 

 

 



Year 1 

Objective and 
strategies 

Concrete Pictorial Abstract 

Counting in 
multiples of 2, 5 
and 10 
 
 
 
 
 

 Use pictures to continue support in counting in multiples   

Repeated 
addition 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Children to represent the practical resources in a picture 
and use a bar model 

3 x 5 = 15 
 
5 + 5 + 5 = 15 



Arrays 
 
 
 
 
 
 
 
 
 
 
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 



Year 2 

Objective and 
strategies 

Concrete Pictorial Abstract 

Repeated 
grouping/repeated 
addition 
 
 
 
 
 
 
 
 
 
 
 

   

Number lines to 
show repeated 
groups 
 
 
 
 
 
 
 
 
 
 
 

   



Use arrays to 
illustrate 
commutativity 
 
 
 
 
 
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Year 3 

Objective and 
strategies 

Concrete Pictorial Abstract 

Partition to 
multiply 
 
 
 
 
 
 
 
 
 

   

Formal column 
method 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

  

Formal column 
method 
 
 
 
 
 
 
 

   



Year 4 

Objective and 
strategies 

Concrete Pictorial Abstract 

4 digit x 1 digit Repeat strategies listed above in year 3 
objectives if required. Most children should be 
quickly moving on to the abstract stage of 
learning.  

Repeat strategies listed above in year 3 objectives if 
required. Most children should be quickly moving on to 
the abstract stage of learning. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Progressing onto… 
 
 

 

 

 



Year 5 and 6 

Objective and 
strategies 

Concrete Pictorial Abstract 

Column method 
multiplying by a 
2 digit number 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 



 

 

Rec 

Objective and 
strategies 

Concrete Pictorial Abstract 

Halving 
 
 
 
 
 
 
 
 
 
 

Use of concrete resources to support 
conceptual understanding.  

 Children to recite halves of numbers up to 20 
from memory (after lots of practical work 
first). 

Sharing using a 
range of objects 
 
 
 
 
 
 
 
 
 
 

  Share objects into equal groups. Use related vocabulary. 

 
Activities might include:  

 
Sharing of milk at break time. 

Sharing sweets on a child’s birthday. 

Sharing activities in the home corner. 

 



Year 1 

Objective and 
strategies 

Concrete Pictorial Abstract 

Sharing objects 
into groups 
 
 
 
 
 
 
 
 

   

 

 

 

 

 

 

 

 

 



Year 2 

Objective and 
strategies 

Concrete Pictorial Abstract 

Repeated 
subtraction 
 
 
 
 
 
 
 
 

   

Division with 
arrays 
 
 
 
 
 
 

   
 
 
4 x 5 = 20 
5 x 4 = 20 
20/4 = 5 
20/5 = 4 

2d/1d with 
remainders 
 
 
 
 
 
 
 
 

   



Year 3 

Objective and 
strategies 

Concrete Pictorial Abstract 

Sharing using 
place value 
counters 
 
 
 
 
 
 
 
 
 
 

   

Short division  
 
 
 
 
 
 
 
 
 
 
 

 

 



Year 4 

Objective and 
strategies 

Concrete Pictorial Abstract 

Short division 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

 

 

 

 

 

 



Year 5 and 6 

Objective and 
strategies 

Concrete Pictorial Abstract 

Long division 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Divide numbers up to 4 digits by a one-digit or two digit number 
using the formal written method of short division and interpret 
remainders appropriately for the context  

 

 

 

 

 

 


