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Overview of Calculation Approaches  

Early Years into KS1  

• Visualisation to secure understanding of the number system, especially the use of place 

value resources such as Base 10 and 100 Squares.  

• Secure understanding of numbers to 10, using resources such as Tens Frames, fingers and 

multi-link.  

•  To begin making links between the different images of a number and their links to 

calculation.  

• Practical, oral and mental activities to understand calculation.    

• Personal methods of recording. 

 Key Stage 1  

• Introduce signs and symbols (+ , -,  x,  ÷  in Year 1 and <, > signs in Year 2)  

• Extended visualisation to secure understanding of the number system beyond 100, 

especially the use of place value resources such as Base 10, Place Value Charts & Grids, 

Number Grids, Arrow Cards and Place Value Counters.  

• Further work on recognising numbers without counting and Tens Frames to develop basic 

calculation understanding, supported by multi-link.  

• Continued use of practical apparatus to support the early teaching of 2-digit calculation.  

For example, using base 10 to demonstrate partitioning and exchanging before these 

methods are taught as jottings / number sentences.  

• Methods of recording / jottings to support calculation (e.g. partitioning or counting on).  

• Use images such as empty number lines to support mental and informal calculation.   

Year 3  

• Continued use of practical apparatus, especially Place Value Counters and Base 10 to 

visualise written / column methods before and as they are actually taught as procedures.  

• Continued use of mental methods and jottings for 2 and 3 digit calculations.  

• Introduction to more efficient informal written methods / jottings including expanded 

methods and efficient use of number lines (especially for subtraction).  

• Column methods, where appropriate, for 3 digit additions and subtractions.  

Years 3-6  

• Continued use of mental methods for any appropriate calculation up to 6 digits.  

• Standard written (compact) / column procedures to be learned for all four operations  

• Efficient informal methods (expanded addition and subtraction, grid multiplication, division 

by chunking) and number lines are still used when appropriate.  Develop these to larger 

numbers and decimals where appropriate.  

N.B.  Children must still be allowed access to practical resources to help visualise certain 

calculations, including those involving decimals  
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Multiplication Progression  
  

The aim is that children use mental methods when 

appropriate, but for calculations that they cannot do in their 

heads they use an efficient written method accurately and 

with confidence.   

  

These notes show the stages in building up to using an efficient method for   

• two-digit by one-digit multiplication by the end of Year 3,   

• three-digit by one-digit multiplication by the end of Year 4,  

• four-digit by one-digit multiplication and two/three-digit by two-digit multiplication by the 

end of Year 5  

• three/four-digit by two-digit multiplication and multiplying 1-digit numbers with up to 2 

decimal places by whole numbers by the end of Year 6.    

  

To multiply successfully, children need to be able to:  

• recall all multiplication facts to 12 × 12;  

• partition numbers into multiples of one hundred, ten and one;  

• work out products such as 70 × 5, 70 × 50, 700 × 5 or 700 × 50 using the related fact 7 × 5 

and their knowledge of place value;  

• similarly apply their knowledge to simple decimal multiplications such as 0.7 x 5, 0.7 x 0.5, 7 

x 0.05, 0.7 x 50 using the related fact 7 × 5 and their knowledge of place value;  

• add two or more single-digit numbers mentally;  

• add multiples of 10 (such as 60 + 70) or of 100 (such as 600 + 700) using the related addition 

fact, 6 + 7, and their knowledge of place value;  

• add combinations of whole numbers using the column method (see above).  

  

Note:   

Children need to acquire one efficient written method of calculation for multiplication, which they 

know they can rely on when mental methods are not appropriate.   

It is important that children’s mental methods of calculation are practised and secured alongside 

their learning and use of an efficient written method for multiplication.  

These mental methods are often more efficient than written methods when multiplying.  
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Use partitioning and grid methods until number facts and place value are secure   

For a calculation such as 25 x 24, a quicker method would  

be ‘there are four 25s in   so 25 x 24 = 100 x 6  = 600 100   

W hen multiplying a 3 / 4 digit x 2 - digit number the standard  
method is usually the most efficient   

At all stages, use known facts to find other facts.    

E.g. Find 7 x 8 by using 5 x 8 (40) and 2 x 8 (16)   
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Models  Multiplication  

Repeated 

Addition  

  

  

  

 

 
  

Scaling  
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Mental Multiplication  
In a similar way to addition, multiplication has a range of mental strategies that need to 

be developed both before and then alongside written methods (both informal and 

formal).  

  

Tables Facts  

In Key Stage 2, however, before any written methods can be securely understood, 

children need to have a bank of multiplication tables facts at their disposal, which can be 

recalled instantly.  

The learning of tables facts does begin with counting up in different steps, but by the end 

of Year 4 it is expected that most children can instantly recall all facts up to 12 x 12.    

The progression in facts is as follows (11’s moved into Y3 as it is a much easier table to 

recall): -  

  

 

Once the children have established a bank of facts, they are ready to be introduced to 

jottings and eventually written methods.    
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Doubles & Halves  

The other facts that children need to know by heart are doubles and halves.  These are 

no longer mentioned explicitly within the National Curriculum, making it even more 

crucial that they are part of a school’s mental calculation policy.  If children haven’t 

learned to recall simple doubles instantly, and haven’t been taught strategies for mental 

doubling, then they cannot access many of the mental calculation strategies for 

multiplication (E.g. Double the 4 times table to get the 8 times table.  Double again for the 

16 times table etc.).  

As a general guidance, children should know the following doubles: -  

Year 

Group  Year 1  Year 2  Year 3  Year 4  Year 5  Year 6  

Doubles 

and  
Halves  

All doubles 

and halves 

from  
double 1 to 

double 10 /  

half of 2 to  
half of 20  

  

All doubles 

and halves  
from double 

1 to double  
20 / half of 2 

to half of 40  

(E.g.double  
17=34, half of  

28 = 14)  

Doubles of all numbers to  
100 with units digits 5 or 

less, and corresponding 

halves (E.g. Double 43, 

double 72, half of 46)  

Reinforce doubles & 

halves of all multiples of 10  
& 100 (E.g. double 800, 

half of 140)  

Addition doubles of 

numbers 1 to 100  

(E.g. 38 + 38, 76 + 76) 

and their  
corresponding halves  

Revise doubles of 

multiples of 10 and 100  
and corresponding  

halves  

Doubles 

and halves  
of decimals 

to 10 – 1  
d.p.   
(E.g. 

double 3.4, 

half of 5.6)  

Doubles and 

halves of  
decimals to 

100 – 2 d.p.  
(E.g. double  
18.45, half of  

6.48)  

Before certain doubles / halves can be recalled, children can use a simple jotting to help 

them record their steps towards working out a double / half  

  

 

 

  

As mentioned, though, there are also several mental calculation strategies that need to 

be taught so that children can continue to begin any calculation with the question ‘Can I 

do it in my head?’ The majority of these strategies are usually taught in Years 4 – 6, 
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but there is no reason why some of them cannot be taught earlier as part of the basic 

rules of mathematics.  

  

Multiplying by 10 / 100 / 1000  

The first strategy is usually part of the Year 5 & 6 teaching programme for decimals, 

namely that digits move to the left when multiplying by 10, 100 or 1000, and to the right 

when dividing.    

  

This also secures place value by emphasising that the decimal point doesn’t ever move,  

and that the digits move around the decimal point (not the other way round, as so many 

adults were  taught at school).  

 

  

It would be equally beneficial to teach a simplified version of this strategy in KS1 / Lower 

KS2, encouraging children to move digits into a new column, rather than simply ‘adding 

zeroes’ when multiplying by 10/100.  

The following 3 strategies can be explicitly linked to 3 of the strategies in mental addition  

(Partitioning, Round & Adjust and Number Bonds)   

  

Partitioning is an equally valuable strategy for multiplication, and can be quickly 

developed from a jotting to a method completed entirely mentally.  It is clearly linked to 

the grid method of multiplication, but should also be taught as a ‘partition jot’ so that 

children, by the end of Year 4, have become skilled in mentally partitioning 2 and 3 digit 

numbers when multiplying (with jottings when needed).    

By the time they leave Year 6 they should be able to mentally partition most simple 2 & 3 

digit, and also decimal multiplications.   
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Round & Adjust is also a high quality mental strategy for multiplication, especially when 

dealing with money problems in upper KS2.  Once children are totally secure with 

rounding and adjusting in addition, they can be shown how the strategy extends into 

multiplication, where they round then adust by the multiplier.    

E.g. For 39 x 6 round to 40 x 6 (240) then adjust by 1 x 6 (6) to give a product of 240 – 6 = 234.  

  

 

Re-ordering is similar to Number Bonds in that the numbers are calculated in a different 

order.  I.e. The children look at the numbers that need to be multiplied, and, using 

commutativity, rearrange them so that the calculation is easier.    

  

The asterisked calculation in each of the examples below is probably the easiest / most 

efficient rearrangement of the numbers.  

  

 

strategies are probably the most crucial of the mental strategies for multiplication, as they 

can make difficult long multiplication calculations considerably simpler.  

Initially, children are taught to double one table to find another (E.g..doubling the 3s to 

get the 6s)  This can then be applied to any table: -  

 
  

Doubling Up enables multiples of 4, 8 and 16 onwards to be calculated by constant 

doubling: -  

 

        

        

  

  

  

  

Doubling   
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Doubling & Halving is probably the best strategy available for simplifying a calculation.    

Follow the general rule that if you double one number within a multiplication, and halve 

the other number, then the product stays the same.  

 

  

Multiplying by 10 / 100 / 1000 then halving.  The final doubling / halving strategy works on 

the principle that multiplying by 10 / 100 is straightforward, and this can enable you to  

 
  

Factorising The only remaining mental strategy, which again can simplify a calculation, is 

factorising.  Multiplying a 2-digit number by 36, for example, may be easier if multiplying 

by a factor pair of 36 (x6 then x6, or x9 then x4, even x12 then x3)  

 

  

  

  

  

  

  

  

  

easily multiply by 5,  50  or  25.   
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Written Multiplication  
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Extend the above methods to include the 3, 4, 6 and 8 times tables.  
Continue to model calculations, where appropriate, with resources such as Numicon, 

Place Value Counters or the Slavonic abacus, counting quickly in different steps and 

placing / moving the resource.  

  

Extend the use of resources to 2 digit x 1 digit calculations so that children can visualize  

 

  Then begin to partition using jottings and number lines.  

 

  Extend the methods above to calculations which give products greater than 100.   

  

NB. – Use of ‘grid’ method within the New Curriculum  

In the New Curriculum, the Grid Method is not exemplified as a written method for multiplication.    

The only methods highlighted and specifically mentioned are column procedures.    

Most schools in the UK, however, have effectively built up the use of the grid method over the past 15 years, 

and it is generally accepted as the most appropriate method for simple 2 and 3 digit x single digit 

calculations, as well as 2 digit x 2 digit calculations.  It develops clear understanding of place value as well 

as being an efficient method, and is especially useful in Years 4 and 5.   

Consequently, grid method is a key element of this policy, but, to align with the New Curriculum, could be 

classed as a mental ‘jotting’ as it builds on partitioning, and is also the key mental multiplication method 

used by children in KS2 (see page 29 – multiplication partitioning.  

 
remember, and who regularly make errors, but children should be encouraged to move towards columns 

for more complex calculations  

what the calculation looks like.   

15  x 5 can be visualized as 10 x 5   and     5 x  5   

  

  

  

  

10 
  5 

  

10 
  

10 
  

10 
  

10 
  

5 
  5 

  

5 
  

5 
  

  

  

  

  

  

  

Each of these methods  

can be used in the  

future if children find  

expanded or standard  
methods difficult .   

  

Column procedures still retain some element of place value, but, particularly for  

long multiplication, tend to rely on memorising a ‘method’, and can lead to  

many children making errors with the method (which order to multiply the digits,  

when to ‘add the  zero’, dealing with the ‘carry’ digits’  etc.  rather than the  ) 
actual calculation.     

Once the calculations become more unwieldy (4 digit x 1 digit or  

 / 4 digit x 2 digit) then grid method begins to lose its  3 

effectiveness, as there are too many zeroes an d part products to  

deal with .  At this stage column procedures are far easier, and,  

once learned, can be applied much quicker.  Grid methods can  

still be used by some pupils who find columns difficult to  
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For 3 digit x 1 digit calcualtions, both grid and standard methods are efficient.   

Continue to use the grid method to aid place value and mental arithmetic.   

Develop column method for speed, and to make the  transition   to   long multiplication  
easier.   

If both methods are taught consistently then children in Year 4 will have a clear choice  
of 2 secure methods, and will be able to develop both accuracy and speed in  

multiplication.   

  

  

  

  

  

    

  

  

  

  

For a 4 digit x 1 digit calculation, the column method, once mastere d, is quicker and  
less prone to error.     The grid method may continue to be the m ain  method used by  
children who find it difficult to remember the column procedure , or children who need  
the visual link to place value.   

  

  

  

  

  

  

If children find it difficult  to add the ‘part  
products’ then set them out vertically (or  

encourage column method)   
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    By this time children meet 4 digits by 2 digits, 

the only efficient method is the standard 

method for Long Multiplication.  
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Division Progression  
  

The aim is that children use mental methods when appropriate, but 

for calculations that they cannot do in their heads they use an 

efficient written method accurately and with confidence.   

  

These notes show the stages in building up to long division through 

Years 3 to 6 – first using short division 2 digits ÷ 1 digit, extending to 3 / 4 digits ÷ 1 digit, then long division 4 / 

5 digits ÷ 2 digits.  

  

To divide successfully in their heads, children need to be able to:  

• understand and use the vocabulary of division – for example in 18 ÷ 3 = 6, the 18 is the 

dividend, the 3 is the divisor and the 6 is the quotient;   

• partition two-digit and three-digit numbers into multiples of 100, 10 and 1 in different ways;  

• recall multiplication and division facts to 12 × 12, recognise multiples of one-digit numbers 

and divide multiples of 10 or 100 by a single-digit number using their knowledge of division 

facts and place value;  

• know how to find a remainder working mentally – for example, find the remainder when 48 

is divided by 5;  

• understand and use multiplication and division as inverse operations.  

  

Children need to acquire one efficient written method of calculation for division, which they know they 

can rely on when mental methods are not appropriate.   

  

Note: It is important that children’s mental methods of calculation are practised and secured 

alongside their learning and use of an efficient written method for division.  
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To carry out expanded and standard written methods of division successful, children also need to be able 

to:  

• visualise how to calculate the quotient by visualising repeated addition;  

• estimate how many times one number divides into another – for example, approximately 

how many sixes there are in 99, or how many 23s there are in 100;  

• multiply a two-digit number by a single-digit number mentally;  

• understand and use the relationship between single digit multiplication, and multiplying by 

a multiple of 10. (e.g. 4 x 7 = 28 so 4 x 70 = 280 or 40 x 7 = 280 or 4 x 700 = 2800.)  

• subtract numbers using the column method (if using NNS ‘chunking’)  

   

  

 

 

 

For example, without a clear understanding that            

 72 can be partitioned into 60 and 12, 40 and 32   or 

30 and 42 (as well as 70 and 2), it would be  

 difficult to divide 72 by 6, 4 or 3 using the  

 ‘chunking’ method.  

  72 ÷ 6 ‘chunks’ into 60 and 12  

72 ÷ 4 ‘chunks’ into 40 and 32  

 

 

 

 

72 ÷ 3 ‘chunks’ into 30 and 42 

(or 30, 30 and 12)  
The above points are crucial.  If 

children do not have a secure 

understanding of these 

priorlearning objectives then 

they are unlikely to divide with 

confidence or success, 

especially when attempting the  

‘chunking’ method of division.  
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Models 
  

Division 
  

Grouping 

  

T ( he key model for division)   

  

  

Sharing 

  

T ( he model  that links with   fractions )   

  

  

Please note that there are two different ‘policies’ for chunking.     

The first would be used  by schools who have adopted the NNS model, the second  
for schools who have made the (sensible) decision to teach chunking as a mental  

arithmetic / number line process, and prefer to count forwards in chunks rather  
than backwards.   
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Division In Key Stage 1 – Grouping or Sharing?  

  

When children think conceptually about division, their default understanding should be 

Division is Grouping, as this is the most efficient way to divide.   

The ‘traditional’ approach to the introduction of division in KS1 is to begin with ‘sharing’, 

as this is seen to be more ‘natural’ and easier to understand.    

Most children then spend the majority of their time ‘sharing’ counters and other resources   

(i.e. seeing 20 ÷ 5 as 20 shared between 5’) – a rather laborious process which can only 

be achieved by counting, and which becomes increasingly inefficient as both the 

divisor and the number to be divided by (the dividend) increase)  

These children are given little opportunity to use the grouping approach.   

(i.e. 20 ÷ 5 means how many 5’s are there in 20?’) – far simpler and can quickly be 

achieved by counting in 5s to 20, something which most children in Y1 can do relatively 

easily.  

  

Grouping in division can also be visualised extremely effectively using number lines and 

Numicon.  The only way to visualise sharing is through counting.  

Grouping, not sharing, is the inverse of multiplication.   Sharing 

is division as fractions.  

  

Once children have grouping as their first principle for division they can answer any 

simple calculation by counting in different steps (2s, 5s, 10s then 3s, 4s, 6s etc.).  As soon 

as they learn their tables facts then they can answer immediately.    

E.g. How much quicker can a child answer the calculations 24 ÷ 2, 35 ÷ 5 or 70 ÷ 10 using 

grouping?  Children taught sharing would find it very difficult to even attempt these 

calculations.  

  

Children who have sharing as their first principle tend to get confused in KS2 when the 

understanding moves towards ‘how many times does one number ‘go into’ another’.  

  

When children are taught grouping as their default method for simple division questions it 

means that they;  

 secure understanding that the divisor is crucially important in the calculation  

 can link to counting in equal steps on a number line  

 have images to support understanding of what to do with remainders (Numicon)  

 have a far more efficient method as the divisor increases  

 have a much firmer basis on which to build KS2 division strategies  

  

Consequently this policy is structured around the teaching of division as grouping, moving 

from counting up in different steps to learning tables facts and eventually progressing 

towards the mental chunking and ‘bus stop’ methods of written division in KS2.  

Sharing is introduced as division in KS1, but is then taught mainly as part of the fractions 

curriculum, where the link between fractions and division is emphasised and maintained 

throughout KS2.  
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Stage 2  Chunking & Standard Methods  

Chunking  

Find the Hunk & NNS 

Chunking  

Standard Methods  

    

  As previously encountered in Y2, developing 

an understanding of division with the number 

line is an excellent way of linking division to 

multiplication.  It can show division both as 

repeated subtraction, but it is simpler to show 

division by counting forward to find how many 

times one number ‘goes into’ another.  

  

   

  

  ‘Find the Hunk’ is a mental strategy based on 

mental partitioning.  For the example below, 

the Hunk is defined as being 10 times the  
divisor.  i.e. the divisor is 4, so the Hunk will be  
4 x 10 = 40.  Both chunks are then divided by 

the divisor and then the groups totaled.   

Where as ‘Find the Hunk’ is a mental strategy 

based on mental partitioning, the National  
Strategy chunking method is based on 

subtraction.  Here 40 (4 x 10) is initially  
subtracted from the dividend.  This strategy 

is somewhat confusing and the 

recommendation is to use Find the Hunk as 

the default strategy.  

These slides introduce the Short  
Division (Bus Stop) method in Year  

3.  It is recommended that if 

children are introduced to this 

strategy in Year 3, it is only  
introduced at the end of Year 3  

(ideally kept until Year 4) and that 

the key methods in Year 3 remain 

the use of Number Lines and the  
mental chucking method known 

as ‘Find the Hunk’ (see opposite)  

  
When introducing Short Division 

formally, use dienes (Base 10) and  
make sure you introduce it using 

the sharing model.  The  
calculation starts with, ‘I have 7  

tens, to share between 4 people.   
That’s 1 each with 3 remaining.   

These three tens are exchanged 

into 30, ones.  The 32 ones are now  
shared between 4 people – that’s  

8, ones each.’  

 

  

  



 Friezland Primary School Sense of Number Written Calculation Policy © www.senseofnumber.co.uk   

  

  

  
Show the children examples of chunking where 

the quotient includes remainders.  
  

  

 

 

  ‘Mega Hunk’ is the natural development of the  
‘Find the Hunk’ strategy  Here Mega Hunk is 

defined as being multiple of 10 times the  
divisor.  In the case below the divisor is 4, so 

the Hunk will be 4 x (10 x 3) = 120.  Again,  
both chunks are then divided by the divisor 

and then the groups totaled.   

The National Strategy chunking method is also 

based on the multiples of 10 times the divisor.   
D11b slide is an expanded version of D11.   
Jottings can be made to spot the multiples 

of 10 times the divisor (e.g. 40, 80, 120 etc.).  

This strategy links to the Grouping model.  

  

  

  

 

 

  

  

Continue to use the Find the Hunk strategy 

whenever possible.  
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