
 
 
Lyncrest Primary School  

 
Calculation Policy  EYFS-  Year 6  

This calculation policy explains the teaching and learning 
progression of the four operations of addition, subtraction, 
multiplication and division. All these operations are taught 

in stages of co ncrete, pictorial and abstract methods to 
secure the childrenċs understanding. Stages of calculation 

(below) do not refer to any particular year group as the 
methods taught are taught in relation to the developmental 

stage of individual children.  Furthermo re, methods from 
previous stages may be revisited at any time to deepen a 

childċs understanding when solving problems, particularly  
the  Singapore bar model .  

 
Our  overall aim  in teaching calculation  is that by the end of 

Year 6 all children will:  
 
¶ have a se cure knowledge of number facts and a good 

understanding of the four operations;  
¶ be  able to use their  knowledge and understanding  of number 

facts and the four operations  to  carry out mental  and 
written calculations;  

¶ make use of diagrams and informal notes t o help record 
steps and part answers when using mental and written 

methods ;  
¶ have an efficient, reliable, compact written method of 

calculation for each operation that  can  be applied  with 
confidence to calculations that  cannot be performed 
mentally;  

¶ use a c alculator effectively ,  when required , using their 
mental skills to monitor the process, check the steps 

involved and decide if the numbers displayed make sense.  

Models and Images  
It is important for children 

to have experienced a range 
of models and images  to 

ensure that they develop 
fluency and a secure 

understanding of place 
value and the four 

operations. A s such, across 
the teaching of all 
operations a variety of 
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models and images are 

used  
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Addition  
Stage 1: Concrete  

 

Children use real life objects and 
apparatus  to explore the different models 

of addition.  This can be done in two ways :  
1. Augmentation :  two groups are  

combined; for example,  
There are 3  footballs in the red basket  and  
2  footballs in the blue basket. How many  
footballs are there altogether?  

2.  Aggregation : one group is added to; for 
example,  

Peter has 3 marbles. Harry gives Peter 1 more marble.  
How many marbles does Peter have now?  

 
 

Stage 2 : Pictures   

 
Children are encouraged to develop a mental picture of the 

number system in their heads to use for calculation.  They 
develop ways of recording ca lculations using pictures. Again 

augmentation  and aggregation are utilised.   

   
 

Stage 3 : T he number line   

 
Children  use number lines  and practical 
resources to support  calculation .  

 
3 + 2 = 5  +1 +1 

 bar m odel  

Using bead 
string as a 

number line.  
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___________________________________________ 
0       1        2       3      4      5      6      
7      8       9  
 
This will initially be done by counting on in ones.  

 

8 + 5 = 13  
 
 
 

Stage 4 : The empty number line   
 

Steps in addition can be recorded on a number line. The steps 
often bridge through a multiple of 10.  

 
 
 

Stage 5 : Partitioning   

 
Childre n shou ld be able to partition 2 and 3 - digit  numbers 
before adding them together.  

 
Some children find it useful to record partitioning in this 
way:  

 
 
 
 

 
 
 
 
 

 

 0    1    2    3    4    5    6    7    8    9    10  11   12   13  14  15  

+1 +1 +1 +1 +1 

47 
 

        40      7  

This partitioning method to the right shows 
a Ċpart, part, wholeċ model , where two parts 
make the whole. It also indicates what 
would be left if a part was taken away from 
a whole; for example if 7 was tak en from 47 
we would be left with only part of it, this 
being 40 . A Ċpart, part whole pictureċ like this 
may be used at an earlier pictorial stage 
also.  Further information about the Ċpart, 
part, wholeċ model can be found at the end 
of the addition and subt raction section.  
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At t his stage, when adding two and three digit numb ers, ones, 
tens and hundreds are  partitioned and ad ded separately to 

form partial sums and then these partial sums are added 
also to create a final sum. For example,  

 
 47 + 76 =  
   7 + 6  =   13 
 40 + 70 = 110 
                 123  

 
 

 
 
 
 
 

 
 

 
 

Stage 6 : Vertical Column method   
 

In this method, rec ording is  reduced further . We aim for all 
children to become secure in this method as it is the most 

efficient written method . Regrouped  digits are recorded below 
the line, using the words Ċexchange and regroup tenċ or 

Ċexchange and regroup one hundredċ. (The term Ċcarryċ is not 
used)                    

     
This stage should be modelled with  Base 10 apparatus first  
(shown in the example below through pictorial representation)  

or any other appropriate place value equipment (e.g. place 
value discs) .  

 
67+ 24  

 

                

(Units) 
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  Exchange  and regroup  ten 1s for a 10.  

            TO                                      
            67            
      +     24                

            91        
             1 
Children c an extend this method with any number of digits; 
for example,  

 
 
 
 
 
 

 
       ThHTO                                  ThHT O              ThHTO  

    7648     6584          42  
 +  1486     +  5848     6432  
    9134        12432         786  
       1  1 1     1  1 1         3  

          +  4681    
                    11944  
                                           1 2 1                                                          
          

Column addition remains efficient when used with larger 

whole numbers and decimals , prov ided that all digits are 
kept in the correct column for their place.  
 

 

Representing addition using the Ċpart, part, whole 
modelċ and Ċbar  modelċ 

 

   HTO    HTO 
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Part, part whole models are used 

across the year groups and in a 
variety of contexts to show  in 
addition  that  the aggregate of  parts 

make a whole amount.  This can also 
be represented in a bar model.  

These two models help to secure 
understanding in  the inverse  

relationship between addition and 
subtraction. For example, in the 

pictur e opposite , if you were to remove 
the part of 21 from the whole of 38, 

you would be left with the remaining part of 17.  
 

   
The use of the bar model is particularly encouraged when 
visualising and solving word problems involving addition. In  

the picture below, it  shows how two parts  (£15.00 and £17.00 
more than £15.00 ) can be  pictorially  compared to another part 

(£15.00)  
 

 

 

 
 
 
 

 
 

 
 

Subtraction  
Stage 1: Concrete  

Children use real life obje cts and apparatus to explore two  
differe nt models of subtraction:  

 
 

 
 

 

part, part, 
whole  

bar model  

vertical column 
method  
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1. Removing items from a se t (reduction or taking away):  
 

 
 

2.  Comparing two sets (comparison or difference ) :  

 

  

 
Stage 2 : Pictures   

 
Children are encouraged to develop a mental picture of the 

number system in their heads to use for calculation.  They 
develop ways of recording c alcu lations using pictures ;  for 

example ,    

                    

 
 
Singapore Bar Model:   

 
 



 

7 

 

 
 

Stage 3 : The number line   

 
Children use number lines and practical resources to support 
calculatio n.  

 

 

6 Ĉ 3 = 3  
                                 
______________________________________________________ 
0   1  2  3   4   5   6   7  8  9   10  
 

The number line should also be used to show that 6 -  3 means 
the Ċdifference between 6 and 3ċ or Ċthe difference between 3 

and 6ċ and how many whole  jumps they are apart.  

 
                                
 
0   1  2  3  4  5  6   7  8   9   10  
 
Children  can  then begin to use numbered lines to s upport 

their own calculations using a numb ered line to count back 
in ones to find difference. (This can also be developed to 

count forwards i n ones to find the difference -  as outlined in 
stage 4.)  

 
13 Ĉ 5 = 8  
 
 
 
 
 
 

Stage 4 : The empty number line   

 
The empty number line helps to record or explain the steps in 
mental subtraction. A calculation like 74 Ĉ 27 can be recorded 

by counting back 27 from 74 to reach 47. The empty number 
line is also a useful way of modelling processes such as 

bridging through a multiple of ten.  

-1 -1 -1 

 0    1    2    3    4    5    6    7    8    9    10  11   12  13  14   15 

-1 -1 -1 -1 -1 

Using bead 
string as a 

number line.  
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Counting backwards  on the empty 
number line  

During the early stages of subtraction, 
counting backwards on a number line 
is the recommended strategy. However, 

it is expected that by the beginning of 
Key Stage 2 children have developed a 

concept of subtraction as finding the 
difference and should be encouraged 

to count forwards on a number line  
also .  

 
Finding the differe nce  on the empty number line  

It is important to e nsure that children understand why 

subtraction can be seen as finding the difference and why it 

makes sen se to count u p on a number line. An example of this 
is shown in the steps below.   
 

1. For 24 - 8, find 24 

o n a number line  
 

 

 
2.  Physically take 

away the 8 or 
clearly mark the 
8 as being 

removed  
 

 
 

 
 

 

 

3.  This is what is 
left. How can we 

work out how 
much this is 

worth? Count up 
from 8 to 24.  

 

 

 

 
 
Finding the difference can be used by 

co mparing amounts of obj ects also.  
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Finding the difference on a number line can be used with 
larger numbers, counting on betwee n whole multiples of 10, 100,  

1000 and decimal numbers etcē 

 

   

 
 

 

Stage 5 : p artitioning   

 
Subtraction can be recorded using partitioning t o write  
equivalent calculations with the aim of this to be carried out 

mentally . For  example,  74 Ĉ 27 involves partitioning the 27 into 
20 and 7, and then subt racting the 20 and the n the  7  in turn.  

74 Ĉ 20 = 54  

54 Ĉ 7 = 47  
 

So 74 - 27= 54  
 

Recording  partitioning ca n be linked  to c ounting back  (or 
forward)  on the number line, as shown below .  

 

 
 

 

Stage 6 : vertical column method   
  
In this method, recording is reduced further.  We aim for all 

children to become secure in this method as it is the most 
efficient written method  Exchanged  and regrouped digits are 

recorded above the whole and original numbers digits, using 
the words Ċexchange and regroup tenċ or Ċexchange and regroup 

one hundredċ etcē. (the term Ċborrowċ is not used) to explain the 
process.    
 

This process i s m odel led with Base 10 first and in doing so  
exchanging and regrouping can be practised physically :  
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initial  layout  exchanged and regrouped 
layout  

 
 

 
 
 

 
 

 
 

 
 

 

 

Once children are secure with exchanging and regrouping 

using base 10, and alongside this  can record effectively, they 
may record their work solely in abstract form using this 

vertical column method.  This can be extended to use with 
decimal numbers also, provided all digits are positioned in 

the correct place (see examples on the next page).  
 

 
 

Representing subtraction using the ĊPart, part, whole 
model ċ and Ċbar modelċ 

 

 
part, part, whole  Bar model  
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Part, part whole 
models are used 

across the year 
groups and in a 

variety of 
contexts to show 

in addition that 
the aggregate of 

parts make a 
whole amount. 

This can also b e 
represented in a 
bar model.  

These two models 
help to secure 

understanding in 
the inverse 

relationship 
between addition and subtraction. For example, in the picture 

opposite, if you were to remove the part of 21 from the whole of 
38, you would be left wit h the remaining part of 17.  

 

 

 
To find out a missing part 

you would simply subtract 
the part you know from the 

whole.  
 

 

The use of the bar model is particularly encouraged when 

visualising and solving word problems involving subtraction . 
This can be used  for reducing or separating a part from a  

whole (seen in the example in  question 1 below).  
 

 

Vertical column 
method  
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The bar model can also be used for  finding the difference 
between two whole amounts using a comparison model (seen in 

t he example in question 2 below).  
 

   

 
Mul tiplication  

 
Stage 1: Concrete  

 
Children use real life 

objects and apparatus to 
explore the dif ferent models 

of multiplication;  For 
example , Ċlotsċ of or Ċgroupsċ 
of the same thing. This is 

essentially repeated 
addition.  

 
 

Children can then work on 

plac ing these lots into 
arrays to recognise the 
multiplicand  (the fixed 

amount to be multiplied), 
the multiplier  (the amount 

of times the fixed number is 
repeatedly  added) and the 

product (final amount).  
In each of the arrays to the 

right, the number sentence  
is 4 x 3 = 12. 3 is the fixed 

amount: the multipl icand. 
The Multiplicand of 3  is 

multiplied or repeatedly 
added four times. This 
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makes a product of 12.  

 

 

These arrays can be 
transferred to a number line 

to link concrete, pictorial 
and abstract under standing 
of multiplication (depending 

on the readiness of the 
children).  

 
 

 

 
 

At all stages of learning (Year N to 6) there will be practise 

with concrete objects and using these concrete objects the 
idea of scaling  will be introduced.  This is where an i tem or 

amount scales up to become larger or scales down to become 
smaller.  In the array s  to the right  and above  the amount of 3 

becomes four times bigger. (This is at a ratio of 1:4. For every 
one cube there is four times as many.)  Scaling is explained 

fur ther in multiplication through pictures .  
 

 
 

 
 

 

Stage 2 : Pictures   

 
Children are  encouraged to develop a mental picture of the 

number system in their heads to use for calculation.  They 
develop ways of recording calculations using pictures .  

 
 

 
 
 
 

 
 
 
 
At t he pictorial stage we also encourage the use of bar 

modelling to represent problems; for example,  
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ĊEmily has 7  stickers, Joe has six times as many stickers . How 
many Stickers does Joe Have?ċ 

 

7          7          7           7          7           7  

 
In  the bar above, e ach part of the bar represents 7  stic kers. 
Emily has one lot of 7. Joe has six lots of 7 .  

 
The children at the pictorial stage can also gain a further 

understanding of multiplication as scaling; for example, in 
the picture below ,  t he tree on the right is 2 times bigger than 

the tree on the left.  

 
 

 
 

 
 
 

 
Inversely, the tree on the left is half (1/2 or 0.5 times) as big 

as the tree  on the right.   

 
    

Stage 3 : The number line   

 
Multiplication on a number line is represented through 
r epe ated addition  and  can b e shown easily on a number line:  

 

3 times 5    is    5 + 5 + 5 = 15    or   3 lots of 5   or   5 x 3   

 

  
 
 
 
 

 0    1    2    3    4    5    6    7    8    9    10  11   12   13  14  15  

5 5 5 

x 2 

x 0.5 



 

15 

 

 
 
 
This repeated addition can also be referred to as skip 

counting -  skipping past certain numbers on a number line .  
 

 
Children should kno w that 3 x 5 has the same product  as 5 x 

3  (the commutative law of multiplication) .  This can also be 
shown on the number line.  

          

 
 

 
 
 
 
 
 

 
When children record any findings at this stage, they will be 

encouraged to use the  correct mathematical signs (+,  X and =) 
and be made aware that the product of any multiplication 

can come at any point within a number sentence; for example,  
 

15 = 5 + 5 + 5 = 5 x 3  
 

Here ,  15 (the product) is placed at the b eginning of the number 
sentence .  
 

Stage 4 : The empty number line   

 
Children will continue to use repeated addition ,  which can 

also be referred to as skip counting ,  but will progress onto 
using a blank number line:  

 

 0    1    2    3    4    5    6    7    8    9    10  11   12   13  14  15 

5 5 5 

3 3 3 3 3 
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4 times 6    is    6 + 6 + 6 + 6 = 24    or   4 lots of 6   or   6 x 
4  

 

 
 

 
0                          6                            12                          
18                          2  
 

Stage 5: Dot paper  

 
At this stage, the children will most likely be 
continuing to use a combination of concrete 
and pictorial re presentations as well as using 

number lines and skip counting; however, this 
stage can be done in tandem with other 

methods and reinforces visualising 
multiplication products in arrays.  
To the right, the example represents four lots of two or  
2 X 4 = 2 + 2  + 2 + 2 = 8  

At this stage children are visually reminded that the 
multiplicand is the fixed a mount (in this example it is 2 ) and 

the multiplier is how many the fixed amount is multiplie d by 
(in this example it is 4 ).  

 

Stage 6 : Vertical column method  with a one digit 

multiplier  

  
This stage comprises of four phases.  

Phase 1: m ultiplying  by  a one digit multiplier and  without 
regrouping  
At this phase, concrete apparatus such as Base 10 or place 

value discs may and should be used to support learning.   
Childre n begin  the vertical column method by  multiplying  a  

two digit number by a one digit number  where regrouping does 
not take place . This can then be extended further by 

multiplying three and four digit numbers by one digit 

numbers . Essentially ,  regrouping hap pens when the product of 

a calculation is larger than nine . This process involves 
partitionin g the numbers being worked with and in the case 

of 12 x 3, un dertaking these calculations: 2 x 3 and  10 x 3.  
 

6 6 6 6 



 

17 

 

a)  The ones are 

multiplied by the 
multiplier first 
and the children 

recognise they 
are calculating:     

2 ones X 3 = 6 ones.  
 

 

b)  After the ones are 

multiplied, the 
tens are 
multiplied by 

the multiplier 
and the children 

recognise they 
are calculating:  

1 ten X 3 = 3 tens.  
 

Phase 2: m ultiplying  by a one digit m ultiplier  with regrouping  
 

Essentially, regrouping happens when the 
product of a calculation is larger than nine. 

As in the example below of 12 x 6, when the 

ones number is multiplied it makes 12 and 

therefore the ten in that product is regrouped 
into the tens column. Again, the child 

recognises that 2 ones X 6 = 12 ones. The 
regrouped ten (circled in red) is then added 

on to the product of the next calculation.  
Again also, in this calculation, the number 

sentence is partitioned into two sections: 6 X 
2 and  6 X 10.  

 

The next calculation in this example is 1 ten 
X 6 = 6 tens. However, because of the 

regrouped ten, the final product in the tens 
column is now 7 tens .  
 

This can be extended further by multiplying 
three and four digit numbers by one digit 

numbe rs   

 

Phase 3: m ultiplying by a two digit multiplier with regrouping  

 
Before  moving onto this phase , children should have a secure 
understanding of place value and be able to multiply 
confidently by multiples of 10 and then 100, 1000 etc  (The 

teaching of multiplying by 10, 100 or 1000  should not be 

taught through how many zeros are placed on the end of a 

number; children should understand that as the digit moves 
to the left on a place value grid, its value becomes ten  times 

greater  and the zero is a place holder.  For example, 100 is ten 
times greater than 10. )  

 
This phase takes place in the following steps:  
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3.  Now, the multiplicand is 

multiplied by the digit in 
the tens column but 

because we have added a 
space saver we are also 

multiplying each time by 
ten and can essentially 
just calculate what each 

digit of the multiplicand 
is multiplied by according 

to the tens digit. Again, we 
partition the ones and tens 

and multiply the ones (the 
smallest unit) first.  

 

4.  To complete the 
multiplication, the 

products from the ones 
multiplier and the tens 

multiplie r are added 
together using vertical 

addition. This process can 
then be used for any digit 

number multiplied by two, 
three and four digit 
numbers where necessary.  

 

 

 

1. The multiplicand is multiplied by the ones 
digit, partitioning the multiplication of the 

ones and the tens.  
In this example we have 2 X 6 and 10 x 6 and  

the product is displayed below the line.  
 

 
 

 

2.  Next, the multiplicand is  multiplied by the 
tens number. Because we are multiplying by 

a tens number, every product will be ten 
times bigger and as such must be moved 
over one space. This is accomplished by 

u s ing a 0 as a space saver. If you were 
mul tiplying by a hundreds number ,  you  

would use two 0ċs as space savers to make 
the products one hundred times bigger and 

similarly, if you  were mult iplying by a 
thousand number, you  would use three 0ċs as 

space saver s to make the products one 
thousand times bigger etcē   

 

2 ones X 20 = 

40  
 

1 ten X 20 = 200   
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 Phase 4: m ultiplying decimal multiplicands  
 

The vertical method can then be extended to  multiplication of 
decimal numbers, providing the children have a secure 

understanding of place value, as it is imperative that when 
multiplying decimals, all numbers are kept in the correct 

place. This is explained in the steps below.  
 

 

 

 
 
 
 
 

 

1. All the digits are put in the correct place. This 

is visible in the layout of 2.2 X 13, where all 
digits are in the correct place.  

 

2.  The 2.2 is multiplied by the ones number and the 

product of each multiplication is placed in the 
correct place.  

 

  
 

 

3.  When multiplying by t he tens number, a space 

saver is added in the tenths column (the 
smallest place of the multiplicand in this case) 

to ensure all digits in the product are 10 times 
bigger.  

 

4.  The multiplicand is multiplied by the digit in 
the tens column but because we hav e added a 

space saver we are also multiplying each time 
by ten and can essentially just calculate what 

each digit of the multiplicand is multiplied by 
according to the tens digit. Again, we partition 

the tenths and ones and multiply the tenths 
(the smalles t unit) first.  
Lastly, the products of the multiplication by the 

ones number and the tens number are added 
together to give the final product (circled in 

green)  
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Representing multiplication  using diagrams and  
the  Ċbar modelċ 

   
The use of diagra ms and bar models 

is particularly encouraged when 
visualising and solving word 
problems involving multiplication. 

Below is  an  example of a question 
where diagrams and a Ċbar modelċ 

can be used to solve it.  
  

Question:  ĊOne container can 
hold 450cm³ of ora nge juice. Mr 

Thomas has to  fill  five  of these 
containers. The juice costs 15p 

per cm³. How much does it cost 
Mr Thom as to fill the five  
containers? ċ 

 
To the right is an example of how 

this can be solved u sing diagrams and the bar model.  
Bar models can als o be used when comparing amounts as can 

be seen in the question and solution below.  
 

Question: ĊBilly 
has £5 .00.  Johnny 

has three  times 
as much as this. 

Julie has twice as 
much as Johnny. 
How much money 

do they have 
altogether? ċ 

 
The solution to 
question (to the right), 

demonstrates how the 
bar model in this 

instance can also be related to ratio. In this case, Billy has 1 

part, Johnny has 3 parts and Julie has 6 part s. This as a 

ratio  would be 1:3:6 making a total of 15 or, as an equivalent 
amount, 5:15:30  making a tota l of 50, as seen in the answer.  

 

 
 

 


