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St PaulɅs CE Primary School 

 

Maths Written -Calculation Policy  

 

Vision 

 
Our school is one family, united in love and deeply rooted in our Christian 

values, where together on lifeɅs journey we flourish, striving for excellence in all 

that we do. Inspired by the transformation of St Paul, and enlightened by the 

glory of God, we will shine like stars to make the world a better place.  

 

Values 

 
Love, Forgiveness, Faith, Friendship, Hope and Peace. 
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Rationale 
This policy has been designed to show progression in written mathematical methods throughout the school. Our 
written calculation policy is set out to show: 

¶ The objectives stipulated for all four operations by the National Curriculum 

¶ The calculation methods for each year group  

¶ Relevant vocabulary needed at each stage 

¶ Examples of reasoning activities 
 

Concrete, Pictorial and Abstract (CPA) 
Each calculation method is shown through concrete, pictorial and abstract examples.  

¶ From EYFS to Year 6, new calculation methods are introduced using concrete manipulatives. 

¶ Pupils then progress to pictorial representations before working abstractly. The bar model is used during the 
pictorial stage to support understanding. 

¶ Progression through the stages varies according to individual pupil need. 
 
Mastering Calculation 
The curriculum places a strong emphasis on mastery. If a pupil is fluent in a calculation method for their year group, 
they will not just move on to a different method. Instead, pupils are encouraged to deepen their understanding within 
the same method. This may include: 

¶ using the method in different contexts 
¶ applying the method to other areas of learning 
¶ solving calculations with missing digits or values 
¶ explaining or exploring different aspects of the method 
¶ proving answers using pictorial representations or manipulatives 
¶ identifying and explaining errors in calculations 

Mathematical Vocabulary 
The National Curriculum places great emphasis upon the use of correct mathematical vocabulary and children 
developing this. Throughout school, children are strongly recommended to use and apply mathematical vocabulary 
when learning a new method or concept. They will be constantly exposed to this, have it expertly modelled by their 
teacher and be expected to use it themselves when justifying methods.  
 
Mental Methods 
Mental strategies are prioritised alongside written methods. Estimation and inverse checking are taught explicitly. 
Children will be shown number patterns and relationships between numbers throughout the school. Times tables 
are introduced and taught in specific year groups:  
Reception: multiples of 2 
Year 1: multiples of 2, 5 and 10 
Year 2: 2x, x5, x10 (and multiples of 3)  
Year 3: 2x, 3x, x4, x5, x6, x8, , x10 
Year 4: (as above) including x7, x9, x11, x12 
 
Bar Models 
Bar models are used to: 
¶ represent underlying mathematical structures 
¶ support visualisation of mathematical problems 
¶ develop problem-solving and reasoning skills 

Bar modelling: 
¶ is introduced in EYFS, including associated structures and vocabulary 
¶ uses concrete representations to support understanding 
¶ is used consistently across the school  
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Different Types of Bar Models
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Mathematical Vocabulary Progression  

The calculation policy includes a progression of vocabulary from EYFS to Year 6 . This is informed by the L_rgml_j Asppgasjskªq 

requirement that pupils should read, spell and pronounce mathematical vocabulary correctly and confidently (National Curricul um, 

DfE). Vocabulary is cumulative; the table shows new vocabulary introduced each year.  

 EYFS  

Vocabulary is 

developed through talk, 

play and practical 

experiences and is 

revisited and extended 

throughout Key Stage 1 

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

Number 

and Place 

Value  

amount, count, 

subitise , 

numeral, digit, 

zero, less, 

more , fewer, 

same, equal, 

after, before, 

different , 

order, 

forwards, 

backwards, 

number line , 

odd, even  

place value, 

value, ones, 

tens, sort, part, 

whole, compare, 

count on, digit, 

fewest, greatest, 

less than, 

greater than, 

partition, 

represent , 

ordinal numbers, 

numbers to 100  

count in steps, 

count in 

multiples, digit 

value, 

estimate, 

rounding, 

compare 

(form al) , 

interval, least  

ascending, 

descending, 

hundreds, 

round, 

rounding , 

numbers to 

1000, R oman 

numerals  (to 

12), place 

holder  

thousands, 

digit value 

(extended), 

negative 

numbers , 

numbers to 

10,000   

Roman 

numerals  (to 

100) 

ten thousands , 

hundred 

thousands, 

million s, power 

of 10, integer, 

rounding 

(extended) , 

numbers to 

1,000,000  

Roman 

numerals  (to 

1000)  

ten millions, 

approximate, 

digit value 

(refined)  
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Addition 

and 

Subtraction  

1 more, 1 less, 

add,  add more,  

plus, 

altogether, 

first, take 

away, number 

bonds, part, 

whole , 

numbers from 

zero to 20 

(and beyond) , 

double, half  

addition, count 

on, count back,  

total,  number 

facts, fact 

family, 

subtraction, 

minus, 

difference, 

between, equals, 

equals sign, 

symbol, number 

sentence  

partition, 

bridging 

(through 10), 

calculate, 

calculation, 

exchange, 

regroup, 

multiple of , 

increase, 

decrease, sum, 

crossing the 10, 

crossing the 

100, related 

facts, 

operation  

column 

method, 

column 

addition, 

column 

subtraction, 

efficient 

method, 

estimate , 

inverse  

efficient  

 

accurate, 

approximate, 

constant 

difference, 

strategy,  

 order of 

operations  

Multiplicati

on 

And 

division  

double, share, 

equal groups, 

groups of, lots 

of , unequal, 

odd, even, 

grouping, 

sharing,  

 multiples, 

array, repeated 

addition  

multiply , 

multiple,   

divide , times 

table, product, 

fact family, 

inverse 

operation  

factor, equal 

groups 

(formal), times 

(formal), 

divided by, 

divisor, 

quotient , 

commutative , 

scaling  

scaling, factor 

pairs, inverse, 

remainder  

square 

number, prime 

number , cube  

number , 

common 

factor,  long 

multiplication, 

short division, 

remainder 

(fraction), 

composite 

number, 

powers of  
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remainder 

(decimal)  
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EYFS 

Children at the expected level of development will:  

Number  

¶ Have an understanding of number to 10, linking names of numbers, numerals, their value, and their position in the counting or der;  

¶ Subitise (recognise quantities without counting) up to 5;  

¶ Automatically recall number bonds for numbers 0 - 5 and for 10, including corresponding partitioning facts.  

Numerical Patterns  

¶ Automatically recall double facts up to 5+5;  

¶ Compare sets of objects up to 10 in different contexts, considering size and differe nce;  

¶ Explore patterns of numbers within numbers up to 10, including evens and odds.  

             Addition             Subtraction  Multiplication              Division  

Children are encouraged to gain 

a sense  of the number system 

through the use  of  counting  

concrete  objects.  

  

Combine objects 

in  practical ways 

and count    all.  

 

Understand addition as 

counting                  

on and  

will  count 

on in  ones and  twos using  

objects,  

Children are encouraged to gain 

a sense  of the number system 

through the use  of  counting  

concrete  objects.  

  

Understand  

subtraction 

as counting  

out.  

 

Begin to count back in ones 

and  twos using objects, cubes, 

bead string  and  number line.  

 

 

 

 

Children use concrete objects 

to make  and  count  equal  

groups  of  

objects.  

They  will  

count  on in 

twos using a 

bead  string and 

number  line.  

They understand doubling as 

repeated  addition.  

2 +  2  = 4  

They use 

concrete  and 

pictorial  

representation 

to record their  

calculations.  

Children use concrete objects to 

count  and  share equally  into  2  

groups.  

6 cakes shared between 2 

people each  person  gets 3 

cakes.  6 ÷2  = 3 

 

  

Count a set of objects and 

halve  them  by  making  two  equal  

groups.  

Understand sharing and halving 

as dividing  by 2.  

Begin to use objects to make  

groups  of  2  from  a given  

amount.  
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  cubes, bead string  and  number 

line.  

 

 

They use concrete and 

pictorial  representation to 

record their  calculations.  

 

Higher  attaining  children  may  

be able to represent their 

calculations using  symbols and 

numbers within a written  

calculation.  

Use concrete and pictorial  

representation to record their  

calculations.  

 

 

Higher attaining children may 

be able to represent their 

calculations using symbols and 

numbers within a written 

calculation  
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Bar Models -  Addition  

For all of the following 

areas, progression 

begins with the use of 

real life  objects and 

moves to 

cubes/counters. The 

final stage would be for 

children to draw boxes 

around objects to show 

they are parts of a bar.  

In EYFS, the 5s frame (or 10s 

frame) can be used to 

stimulate mathematical talk 

_lb cvnmqspc rm _ ©bar 

©pcnpcqclrgle parts if the 

objects are placed in a linear 

fashion.   

How 

many 

have we got? What is our 

whole? How many spaces are 

there? How many could we 

have?  

 

What 

do 

Bar Models - Subtraction  

 

5 is our whole. 5 take away 1  is? 

 

How many in each part? 5 is 

still our whole amount.  

 

They  begin  to use -  and  = 

They are encouraged to 

develop a  mental picture of 

the number system in  their  

heads  to use for  calculations.  

Higher attaining children may 

be able to  represent their 

calculations using  symbols and 

numbers within a written  

calculation.  

Bar Models -  Doubling  

 

We doubled this part [the four]. 

How many do we have now? 8 is 

our whole.  

Bar Models -  Halving  

 

How many did we start with? 6 

was our whole. We halved it 

[either splitting or sharing]. We 

have 2 parts now. Half of 6 is 3.  
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wms lmrgac= Uf_rªq f_nnclcb= Gq

this still 3? What is our whole?  

 

 

Qfmu kc mlc kmpc, ­ Qfmu kc

mlc jcqq, ­ Fmu k_lw bm uc

f_tc lmu= ­ Uf_r gq msp ufmjc=

­ Fmu k_lw kmpc a_l uc f_tc=

Then how many would we 

have? What would our whole 

be? 

 

Use concrete and pictorial    

representation to record their  

calculations.  

 

 

 

 

3 add 2 equals 5. 5 is our whole. 

We added these two parts 

together.  
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Begin  to use + and =   

Encourage  to 

develop a mental 

picture of  the 

number system in 

their  heads  to use 

for  calculations.  

Higher attaining children may 

be able to  represent their 

calculations using  symbols  and  

numbers  within  a written  

calculation.  

Number Bonds  

Using both of these 

representations for 

number bonds will 

ensure children 

are provided with 

variation in their 

representations 

and also begin to build 

foundations for independently 

drawing these in Year 1. A 

large emphasis is placed on the 

part and whole vocabulary.  

Children are not expected to 

draw part whole models in 

EYFS. However, they can be 

introduced by teacher in 

repreparation for Yr1.  
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Quick Glance: Addition  
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Year Group  Written Method  Written Method Example  

EYFS Number tracks 

and Number 

lines   

Year 1 

 

Number lines  

Understanding 

equality  

6 + ? = 11  

6 + 5 = 5 + ?  

6 + 5 = ? + 4  

Year 2  Partitioning 

column  

compact column  

 

 

 

Year 3  Expanded 

column  

Formal column  

 

Year 4  Formal column  Real life, money, 

measures.      

More than 2 

numbers added  

Year 5  

 

Formal column  Emphasis on decimals, money, measures, 

reasoning and worded problems  

Year 6  Formal column  Reinforcing and securing all of the above  

Year Group  Number size  

EYFS Up to 2 digit + 1 digit  

Year 1 Up to 2 digits + 2 digit s 

Year 2  Up to 2 digits + 2 digits  

Year 3  Up to 3 digits (1000)  

Year 4  Up to 4 digits including two decimal places  

Year 5/6  More than 4 digits and decimals  

Year 1 Addition  

Objective and 

Strategies  

Concrete  Pictorial  Abstract  



ST PAULɅS CE PRϥMARY SCHOOL 

MATHS WRITTEN-CALCULATION POLICY 

ɄShine like stars in the world.Ʌ 
Page 14 of 76 

Partitioning: 

Combining 

two parts to 

make a whole  

 

Number 

Bonds  

Expose children, 

through effective 

teacher  

modelling, to 

continuous models 

when their 

number bonds are 

secure so that 

their working 

memory is not 

overloaded trying 

to work out the 

answer and 

interpret the new 

structure.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 + 2  = 5 

2 + 3 = 5  

 

Fact Families & 

Number Bonds  

4 + 6 = 10     

6 + 4 = 10  

10= 6 + 4  

10 = 4 + 6  

 

8 + 1 = 10 

1 + 8 = 10 

10= 8 + 1 

10 = 1 + 8 

 

5 + 0 = 5  

4 + 1 = 5  

3 + 2 = 5  

8 1 

Use cubes to add two numbers together 

as a group or in a bar. 
Use pictures to add 

two numbers 

together as a group or 

in a bar. 
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Starting at 

the bigger 

number and 

counting on  

 

 

 

 

Adding numbers 

(particularly 

adding on) could 

also be shown on 

number lines with 

bars above (using 

Cuisenaire) if the 

children are 

confident in their 

understanding of 

both number lines 

and 

parts/wholes.  

To solve  12 + 4 =  

 

Start with the bigger number . T hen 

count on to the whole amount. What is 

the  total ? 

 

Use cubes 

or 

Numicon  

 

 

 

A bar model which encourages children to count on 

rather than count all . Which are the parts, which 

is the whole?  

  

 

 

 

 

Start at the larger number on the number line and 

count on in ones or in one jump to find the 

answer.  

 

 

 

 

  

 

12 + 4 = 16 

 

 

 

 

 

 

6 + 4 =  

 

16 + 2  
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Regrouping 

to make 10.  

 

 

 

 

 

 

Using counters/cubes or Numicon  

 

 

 

6 + 5 = 11  

Start with the bigger 

number and use the 

smaller number to 

make 10.  

 

 

Use pictures or a number line. Regroup or partition 

the smaller number to make 10.  

 

How could we 

regroup to make 

a number bond to 

10? 

3 + 9 =  

Qm¡ 

10 + 2 =   

Problem 

solving  

 

 

 

 

 

Cubes / counters /Cuisenaire used to  

transition from real objects to pictorial 

bars.  

 

 

There are 6 sweets in 

a bag for Tim and 

Ben. If Tim has 4 

sweets how many will 

Ben have?  

Use the vocabulary:  

4 is a part.  

2 is a part.  

The whole is 6.  
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Year 2  Addition  

Adding three single 

digits  

Use bead strings to work out sums e.g. 4 + 

7 + 6 = 17. Put 4 and 6 together to make 

10.  

Add on 7.  

 

Build a tower of bricks and then ask the 

child to split them in 3 ways ® add the 

numbers together.  

 

 

Add together three groups of objects. Draw a picture to 

recombine the groups to make 10.  

 or  

Bar model  represent the 3 numbers.  

? 

4 6 7 

 

 

Combine the two 

numbers to make 10 and 

then add on the 

remainder.  

 

Children should be 

shown missing number 

sentences.  

Tens Ones + Ones 

  

 

 

 

 

 

 

Continue to develop understanding of 

place value and partitioning e.g. 41 + 8  

 

 

Represent base 10 with lines / dots  

e.g. 41 + 8  

 

                                               

The bar model:  

41  +  8  

 

Practise adding the ones 

first.  

1 +  8  =  9   

40  +  9  =  49  

 



ST PAULɅS CE PRϥMARY SCHOOL 

MATHS WRITTEN-CALCULATION POLICY 

ɄShine like stars in the world.Ʌ 
Page 18 of 76 

 

 

 

 

Using dienes or Cuisenaire rods to show 

bar 

models.  

 

 

 

? 

41 8 

 

 

 

 

 

 

45 + 4 = 49  

4 + 45 = 49  

 

 

 

Number Bonds  

 

 Children 

explore ways 

of making 

numbers within 

20  

 

  

15 + 5 =  

5 + 15 =  

 

? + 17 = 20  

17 + ? = 20  

20 = 17 + ?  

20 = ? + 17  
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TO+ TO ® no 

regrouping  

 

Add together the ones first then add the 

tens. Use the Base 10 blocks first before 

moving onto place value counters.  

E.g. 24 + 15  

 

Using dienes / Cuisenaire  to show bar 

models.  

After practically using the base 10 blocks and place 

value counters, children can draw the counters to help 

them to solve additions.  

           

 

  

 

                                                                    

The bar model:  

? 

24  15 

 

 

 

Rfcl kmtgle mlrm¡ 

 2 4 

       +1  5 

 3  9 

TO + TO  

(With regrouping in 

the ones)  

Show regrouping using dienes: 36 + 25  

 

Continue to develop understanding of 

partitioning and place value  

Children to represent base 10 by 

drawing it in a place value 

chart.  

                                                                 

The bar model:  

? 

36 25  

 

 

 

 

Looking for ways to 

make 10 :  

                                                 

30 + 20 = 50  

6  +  5  = 11  

50  + 11 = 61                                           

 

 

Formal 

method:  
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Year 3  Addition  

HTO + O  

(No regrouping)  

This can also be done with place value 

counters or Base 10.  

134 + 215 =  

 

Make both  numbers on a place value 

grid.  

 

Add up 

the 

units 

and 

exchange 10 ones for one 10.  

 

Add up the rest of the columns, 

exchanging the 10 counters from one 

column for the next place value 

Pictorial representation of the columns and counters.  

 

:  

 

 

  

 

 

 

 

 

If there are more than 10 or more counters in a column 

regroup into a new counter in the next column. Then 

add up all the columns. Make it,  Draw it, Write it.  

 

Bar models  

?  

360  25  

Start by partitioning 

the numbers before 

moving on to clearly 

show the exchange 

below the addition.  

 

Introduce the column 

method.  

 

Regrouping:  

 

 

compact column method  

up to 3 digits  

  

 

 

 

 

HTO + O  

(With regrouping)  

HTO + T  

(No regrouping)  

HTO + TO  

(With regrouping in 

the tens)  

HTO + HTO  

(With regrouping in 

ones &  tens)  
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column until every column has been 

added.  

This can also be done with Base 10 to 

help children clearly see that 10 ones 

equal 1 ten and 10 tens equal 100.  

As children move on to decimals, 

money and decimal place value 

counters can be used to support 

learning.  

Partition numbers in different ways with the 

©slilmulª gl bgddcpclr nj_acq, Sqc glapc_qcb jctcjq

of proportionality.  

 

 

 

 

 

200 + 40 = 240  

 

 

100 + 100 + 40 =240  

 

 

 

100 + 100 + 20 + ? = 240  

 

 

 

 

 

150 + ? + 40 = 240  
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Y4 ® compact column method  up to 4 digits and two decimals (introduced 

with money) with the same number of digits. If there are more than 10 or 

more counters in a column regroup into a new counter in the next column. 

Then add 

up all the 

columns.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Y5/ Y6 ® compact column method  with more than four digits and 

decimals with different place value and regrouping in some columns.  

Could use place value counters for adding decimals  

 

 

 

 

 

 

 

 

Bar Model examples:  
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Bar Model examples :  

 

 

 

 

 

 

 

 

 

 

 

Bar Model examples:  
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Quick Glance: Subtraction  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Year Group  Written Method Name  Written Method Example  

EYFS Taking away ones 

and Number lines  

4  -   3  =  1  

Year 1 Number lines and 

Informal 

Partitioning  

Children start to show recognisable abstract 

number sentences.  

13 -  7 = 6, 13 ® 6 = 7  

Year 2  Partitioning 

column  

 

Year 3  Exchanging  

Formal column  

 

 

Year 4  Noughts  

Formal column  

Real life, money, 

measures,  

                700  

              -  487      

Year 5  

 

Formal column  

 

Emphasis on 

decimals, money, 

measures, reasoning 

and worded problems  

Year 6  Formal column  Reinforcing and securing all of the above  

Quick Glance Subtraction Number Size  

Year Group  Number size  

EYFS Up to 1 digit -  1 digit  

Year 1 Up to 2 digits -  1 digit  

Year 2  Up to 2 digits -  2 digits  

Year 3  Up to 3 digits (1000)  

Year 4  Up to 4 digits including two decimal places  

Year 5/6  More than 4 digits and decimals  
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Year 1 Subtraction  

Objective and 

Strategies  

Concrete  Pictorial  Abstract  

Taking 

away ones  

Use physical objects, counters, cubes , 

Numicon  and other items such as bean bags  

etc to show 

how objects 

can be 

taken away.  

4  -   3  =  1  

 

 

7 ® 4 =  

 

Use counters and tens frame to work 

though problems step by step. E.g. We 

had 10 pencils. How many did we give 

away (6)? How many left? Reinforce 6 

is a part and 4 is a 

part.  

Cross out drawn objects to  show what has been 

taken away.  Bar model can be used.  

 

 

 

 

 

 

Children start to show 

recognisable abstract number 

sentences.  

 

4 ® 3 = 1  

         = 4  -   3 

 

 

 

7 ® 4 = 3  

10 ® 6 =  

6 + ? = 10  
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Counting 

back  

Children to first use cubes on top of 

number lines or number tracks  before 

jumping on a number line  

6 ® 2 = S tart with 6 and count back                                

 

 

Make the larger 

number in your 

subtraction. Move 

the beads along 

your bead string as 

you count backwards in ones.  

Count back using tens frame and 

counters.  

Children represent what they see pictorially.  

 

 

 

 

Start at the bigger number and count back the 

smaller number showing the jumps on the 

number line.

 

 

This can progress all the way to counting back 

using two 2 - digit numbers.  

  

 

Children start to show 

recognisable abstract number 

sentences.  

 

6 ® 2 = 4  

 

 

 

 

 

Put 13 in your head, count 

back 4. Use your fingers to 

help.  

Children to then move on to 

mentally subtracting 3 (to 

10) and then subtracting 1.  

13 ® 4 = 9  

 

7 ® 3 = 4  
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Find the 

difference  

Compare amounts and objects to find the 

difference.  

Use cubes to build 

towers or m ake bars to 

find the difference  

Use basic bar models with items to find the 

difference  

 

Use a tens frame with 

physical objects.  

 

 

Use cubes/counters/Dienes to build the 

numbers.  

Draw cubes/other 

concrete objects or use 

the bar model to 

illustrate what they 

need to calculate  

 

 

 

Find the difference between 8 

and 5  

8 ® 5 =  

Explore why 9 ® 6 = 8 ® 5 

Hannah has 8 sandwiches, 

Helen has 5 sandwiches. 

Find the  difference 

between the number of 

sandwiches.  

Sam has 5 pencils and Tim has 

3 pencils. How many more 

pencils does Tim  have?  

 

Make 10   

14 -  5 (Numicon, counters, 10 square, bead 

string)  

 

Make 14 0n the ten s frame  

Take away the 4 first to leave 10  

Then takeaway 1 so you have taken away 5.  

You are left with the answer of 9.  

Children present the ten s 

frame pictorially and 

discuss what they did to 

make 10.  

 

 

 

Show how to make 10 by 

partitioning  

 

     14 ® 4 = 10  

     10 ® 1 = 9 

   Children start to show 

recognisable abstract number 

sentences.  

13 -  7 = 6, 13 ® 6 = 7  
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Year 2  Subtraction  

TO ® O  

(No  exchanging )  

 

Create the bigger number using dienes /place 

value counters and then subtract the smaller 

number.  

48 ® 7 

 

Children should be advised to use mental 

methods to calculate this sum initially, before 

proving their answer with written methods.  

 

Draw the dienes/ place value counters and then 

cross out what you are subtracting.  

 

 

 

 

The bar model:  

48  

? 7 

 

Count back 7 or use column 

method  

48 ® 7 =  

TO -  TO 

Column 

method 

(without 

exchanging )  

Use Base 10 to make 

the bigger number then 

take the smaller 

number away.  

 

 

                                                

Show how you 

partition numbers to 

subtract. Again make 

the larger number 

first.  

Draw the 

Base 10 or 

place value 

counters 

alongside 

the written 

calculation 

to help to 

show 

working.  

 

 

 

 

This will lead to a clear 

written column subtraction.  

 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPyKt_H6h8kCFUNEFAodiFAGCA&url=http://huppiemama.com/teaching-subtraction-using-manipulatives/&bvm=bv.106923889,d.d2s&psig=AFQjCNEr_xOQu7fhwvMOMFTIen6kpdc03g&ust=1447317198959935
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TO -  TO 

Column 

method with 

exchanging  

Create the bigger number using dienes  

41 -  26  

 

 

 

Draw the dienes  and then cross out what you are 

subtracting. The exchangi ng must be clearly shown. 

41 -  26  

  

 

 
 

Introduction of the column 

method:  

Formal column method. 

Children must understand 

that when they have 

exchanged the 10 they still 

have 41 because 41 = 30 + 11 .  

 

 

 

 

Find the 

difference  

 

 

18 ® 12 = 6  

 

Missing 

number 

problems  

 

 

 

Once children are using the bar model with the 

whole as a bar at the top in Year 2, they can 

begin using bar models to  

represent missing number problems providing 

they have a secure understanding of how to 

interpret the parts, the whole  

 

 

___ -  9 = 23  

23 = ___ -  9 
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and the unknown part of the question.  

 

 

 

 

 

 

 

 

 42 + ___ = 65  

65 = 42 + ____  
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Year 3  Subtraction  

HTO -  O 

(No exchanging )  

Use dienes to start with before moving on 

to place value counters.  

 

 

 

 

 

Start with one exchange before moving 

onto subtractions with 2 exchanges.  

234 - 88  

 

Draw representations to support understanding, 

Dienes or place value counters.  

 

 

 

 

Represent the place value counters pictorially; 

remembering to show what has been exchanged .  

234 - 88  

 

The bar model:  

234  

? 88  

 

 

 

Formal column method  with 

exchangin g.  Children  must 

understand what has 

happened when they have 

crossed out the digits  by using 

correct vocab  

This will lead to an 

understanding of 

subtracting any number 

including decimals.  

 

 

HTO -  O 

(With 

exchanging )  

HTO -  TO  

(No exchanging )  

HTO -  TO  

(With 

exchanging  in 

the tens)  

HTO -  TO  

(With 

exchanging  in 

ones &  tens)  
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Y4 ® compact column method  with regrouping with more than 3 digits. Include 

0s. Make it, Draw it, Write it. Subtraction with money (decimals).  

  

                                            

                                 

 

 

 

 

 

 

 

 

 

 

Y5 + Y6 compact column method  with regrouping with more than 4 digits. 

.  

Place value counters for decimals with  different amount of decimal 

places.  

 

 

 

 

 

263 ® 26.5 =                                                    

Missing digits:  
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Bar Model: Addition and subtraction ® missing number problems  

Once children are using the bar model with the whole as a bar at the top in 

Year 2, they can begin using bar models to  

represent missing number problems providing they have a secure 

understanding of how to interpret the parts, the whole and the unknown part 

of the question.  

 

 

Bar Model: Addition and subtraction ® missing number 

problems  
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       1 . 2  4 

       X     2 . 6 

           7  4   4  

+      2  4  8   0  

        3 . 2  2  4  

    1    1 

 
 

Quick Glance: Multiplication  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Year Group  Written Method 

Name  

Written Method Example  

EYFS Arrays  

 

Year 1 

Count forwards 

and backwards 

in multiples of 

2, 5 and 10, up 

to 10 multiples,  

Arrays and 

repeated 

addition  

 

Year 2  

Recall 

multiplication 

facts, and 

corresponding 

division facts, 

in the 10, 5, 2  

Arrays in a 

grid  

Introducing 

inverse  

 

partitioning  

3 x 4 = 12  

4 x 3 = 12  

12 ÷ 3 = 4  

12 ÷ 4 = 3  

 

Year 3  

Recall 

multiplication 

facts, and 

corresponding 

division facts, 

in the 10, 5, 2, 

4 and 8  

 

Formal 

short 

multiplicati

on 

 

 

Year 4  Expanded 

short 

multiplication  

Formal short 

multiplication  

Multiplying by 

10, 100, 1000  

Compact Short:  

     

Year 5  Formal long 

multiplication  

including 

whole numbers 

by decimals  

Multiplying 

decimals by 10, 

100, 1000  

Compact Long:     

Year 6  Formal long 

multiplication  

Including onto 

multiplying 

decimals by 

decimals  

                   

        3  2 

  X  2  4 

   1  2  8  (  4 x 

32) 

+ 6  4  0  (20 x 

32) 

   7  6  8  (24 x 

32) 
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Year 1 Multiplication  

Objectives and 

strategies  

Concrete  Pictorial  Abstract  

Doubling / 

repeated 

grouping  

 

Use a set of objects. Double the set by 

finding the same number again.  

4 + 4  

double 4 is 8  

4 x 2 = 8  

 

 

 

 

 

3 x 4  

4 + 4 + 4  

There are 3 equal groups with 4 in 

each group.  

 

 

 

Draw the objects  and use bar models  

 

 

showing: 2 x 3 and 3 x 2  

 

 

 

3 x 4 and 4 x 3  

Children may start to show 

recognisable abstract number 

sentences.  

3 x 4 = 12  

4 + 4 + 4 = 12  
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Counting in 

multiples/ 

repeated 

addition  

There are 3 equal 

groups with 3 in each 

group.  

 

3 x 4    ( 3 lots of 4)  

4 x 3  ( 4, 3 times)  

 

 

 

 

Use a 

bead 

string to 

show 

repeated addition.  

Children use 

counters and 

Cuisenaire Rods 

to partition totals 

into equal parts .  

 

Using Numicon to show 3 x 5:  

 

 

Represent on the number line.  Represent  

pictorially alongside a number line.  

 

 

 

 

 

 

 

  

 

 

Abstract number line showing three 

jumps of four.  

                     

 

Children count in multiples of a 

number out loud.  

 

Write sequences with multiples of 

numbers. 2, 4, 6, 8 etc  

 

 

 

Children are taught about the 

ksjrgnjga_rgml ©vª qwk`mj, 

 

3 x 4 = 12 is the same as 4 + 4 + 4 = 

12 
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Introduction of 

using arrays to 

count in 

multiples of 2, 

5, 10 

(commutative  

law)  

 

Use a set of objects. Children can place 

them in groups or start to focus them in on 

array shapes.   

2 x 6                   6 x 2  

Draw the objects in arrays. Draw in different 

rotations to find the commutative  sentences.  This 

prepares children for  finding  factors. Also, 

to help find the area 

of rectangles.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Children start to use an array to 

write a range of abstract 

calculations.  

10 = 2 × 5  

5 × 2 = 10  

2 + 2 + 2 + 2 + 2 

=10 

10 = 5 + 5  
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Year 2  Multiplication  

Consolidating 

use of arrays 

and repeated 

addition 

(distributive 

law)  

32 pegs on a board are to be arranged into 

fours. How can these be shown? This 

shows the distributive law where 8 x 4 = 3 

x 4 + 5 x 4.  

 

 

 

Follow Year 1 sequencing using  

Cuisenaire 

rods/counters/cubes 

and  

progressing to use 

continuous  

models using bars 

for the top  

whole.  

 

Ch to illustrate this in different ways and should 

be encouraged to be flexible with how they use 

number and can be encouraged to break the 

array into more manageable chunks.  

 

9 x 4 =  

  

 

 

 

 

 

Which could also be seen as  

9 x 4 = (3 x 4) + (3 x 4) + (3 x 4) = 

12 + 12 + 12 = 36  

Or 3 x (3 x 4) = 36  

 

 

 

 

 

 

5 x 5 =  

 

25 = 5 x ___  

Linking 

multiplication 

and division 

through 

missing number 

questions  

Use objects to make 24. I know there are 2 

lots so split them up. How many in each 

group?  

 2 x ? = 24  

 

Drawing arrays or groups:  3 X ? = 12  Introduc ing the Inverse operations  

Trios can be used to model the 4 

related multiplication and division 

facts.  

 

3 x 4 = 12  

4 x 3 = 12  

12 ÷ 3 = 4  

12 ÷ 4 = 3  
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Children use symbols to represent 

unknown numbers and complete 

equations using inverse operations. 

They use this strategy to ca lculate 

the missing numbers in calculations.  
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Year 3  Multiplication  

Partition to 

multiply  

 

 

Use Numicon to show 15 x 4  

 

Show multiplication of the 10s and the 1s 

separately  

Children represent the concrete manipulative in a 

picture  

 

Children  be encouraged to show the 

steps they have taken:  

 

 

 

A number line can also be used:  

 

 

 

 

 

Formal column 

method  

TO x  O  

(No 

regrouping)  

 

 

1) Show the link with arrays with unifix  13 

x 4  

 2) Using Dienes in a grid 

 

Children can represent the work they have done 

in a way that they understand.  

 

Show in a bar model.  

Introduction  with expanded short 

multiplication:  

Children to record what it is they 

are doing to show understanding.  
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3) Using place value counters 

  

52  

4 4 4 4 4 4 4 4 4 4 4 4 4 

 

 

           

            23 

          x 3 

            9 

(3x 3) 

       + 60 (20x3 ) 

          69 (23x3 )  

 

52 = 4 x ___  

TO x O 

(with 

regrouping of 

ones into tens)  

 

 

Formal column method with place 

value counters.  

6 x 23  

 

 

Children to represent the counters/base 

10, pictorially e.g. the image below.  

 

 

 

 

 

 

 

 

 

 

Discuss how multiplying 6 x 2  gives 

you 12 and the answer is ten times 

bigger .  

            

 

 

 

 

 

 

 

 

    23 
X  6 
138 
  1  1 
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Problem 

solving using 

bar models  

(using 

multiples of 

2,3,4, 5,8 and 

10) 

 

This could be first introduced using 

counters /cubes/Cuisenaire rods.  

Further questioning: How many more 

does Harry have than Peter? How 

many fewer does Peter have than 

Harry?  

How many do they have altogether?  

 

4 x5 =  
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Year 4  Multiplication  

HTO x O  

(no 

regrouping)  

 

Children can continue to be supported 

by place value counters at the stage of 

multiplication.  

 

 

Children to represent the  counters / dienes 

pictorially :  

With regrouping of 1s into Tens, using dienes:  

 

Show in a bar model.  

372  

124 124 124 

Bar modelling and number lines can support 

learners when solving problems with 

multiplication alongside the formal written 

methods.  

 

 

 

 

 

Introduction of formal short 

multiplication:  

                  

 

 

 

 

 

HTO X O  

(extra digit in 

the answer)  

 

HTO X O  

(with 

regrouping of 

ones into tens)  

 

HTO X O 

(with 

regrouping of 

tens into 

hundreds)  

HTO X O  

(with 

regrouping of 

ones into tens 

and tens into 

hundreds)  
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Show in a bar model.  

771 

257  257  257  

 

 

With regrouping                                                                                         

 

 

 

 

 

Problem 

solving using 

bar models   

Jack has 9 books  

Kim has 6 times as many books as 

Jack. How many books does Kim 

have?  

This could be introduced using 

counters/cubes/Cuisenaire rods.  

 

Further questioning: How many more 

does Kim have than Jack? How many 

fewer does Jack have than Kim?  

How many do they have  altogether?  

 

9 x6 =  
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Y5 -  Introduction of long multiplication with up to 

4 x 2 digits. reminding the children about 

lining up their numbers clearly in columns.  

If it helps, children can write out what they 

are solving next to their answer.  

 

 

                                  

 

 

 

 

 

Onto more compact methods  

 

 

Y5 -  Introduction of compact long multiplication  

with up to 4 x 2 digits .  

 

Onto multiplication of decimals.  

 

To get 744 children have solved 6 × 124.  

To get 2480 they have solved 20 × 124.  

124 x 26 becomes     

 

       1  2  4  

       X  2  6  

       7  4  4  

+ 2  4  8  0   

   3  2  2  4  

    1    1  

 

When children start to multiply 3d × 3d 

and 4d × 2d etc., they  should be confident 

with the ab stract  

 

 

Y6 ® Consolidation of compact short 

multiplication  and compact long multiplication 

methods with up to 4 digits by a 2 digit.  

Also onto multiplication of decimals by 

decimals  ® estimation first, then adding 

no of decimal places.  

        3  2 

  X  2  4 

   1  2  8  (  4 x 32) 

+ 6  4  0  (20 x 32) 

   7  6  8  (24 x 32) 

       1 . 2  4 

       X  2 . 6 

       7  4   4  

+ 2  4  8   0  

   3 . 2  2  4  

    1    1 
 
 

       1  2   4     

       X  2 . 6 

       7  4 . 4 ( 0.6 x 124) 

+ 2  4  8 . 0 ( 2   x  124) 

   3  2  2 . 4 (2.6  x  124) 
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UKS2 Bar Models  

Use the structure of repeated addition bar models to help understand and represent questions but use formal written methods t o calculate answers. For 

calculations such as 43 x 28, a bar model would not be suitable. This is an arithmetic question and best suited for short multiplication. Bar models could 

be used to represent problems such as:   

Irvin bought 6 bags of apples, each weighing 132kg.  
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Quick Glance: Division  

 

 

 

 

 

 

 

 

 

 

 

Year Group  Written Method 

Name  

Written Method Example  

EYFS Sharing and 

grouping in 

circles  

 

 

 

Year 1 

Year 2  Sharing and 

grouping in 

arrays  

   

96 ÷ 3 = 32  

Year 3  Sharing 

within place 

value columns  

 

Remainders  

42 ÷ 3 = 14  

17 ÷ 3 = 5 r 2  

 

Year 4  Compact short 

division  

Compact short division:  

:  

Year 5  

 

Compact short 

division  

Remainders  -  

or  

 

written as 

mixed number 

/ decimal  

 

 

145 r3   or  145 2/5   or 145.6  

Year 6  Long division  Long 

division:  
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Year 1 Division  

Objectives and 

strategies  

Concrete  Pictorial  Abstract  

Sharing 

objects into 

groups  

 

I have 10 cubes, 

can you share 

them equally in 2 

groups  

 

Share objects into groups. I have 12 

cubes.  

Can they be shared equally in 3 

groups? After sharing between 3 groups 

we have found that are 4 in each 

group.  

 

Children use pictures or shapes to share quantities.  

 

6 ÷ 2 = 3  

 

Children should also be 

encouraged to use their 2 

times tables facts.  

Share 9 buns between 

three people.  

9 ÷ 3 = 3  

 

Share 12 sweets between 3 

people.  

12 ÷ 3 = 4  

 

8 ÷ 2 = 4 
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Division as 

grouping  

Divide quantities into equal groups.  

 

 

 

 

 

 

 

.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Divide 15 into groups of 3 . 

How many are in each 

group?  

 

 

 

After making groups of 5 we 

discovered there were 3 of 

them.  
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Year 2  Division  

Sharing objects 

into equal 

groups  

Division symbol  

e.g.  

20 ÷ 5 =  

Children can 

choose their 

preferred 

method but if 

unsure, the 

sharing method  

should be 

favoured until 

their counting in 

multiples is 

secure enough to  

support 

grouping.  

If the number 

becomes large, 

choosing the 

most efficient 

method is 

important.  

 

 

Using place value counters e.g. 96 ÷ 3 

= 32  

 

After sharing we found there were 3 

tens and 2 ones in each group.  

 

 

 

 

 

 

 

 

Use pictures or shapes to share quantities.  

 

Bar Modelling:  

Split the bar into the number of groups you are dividing 

by and work out how many would be within each 

group.  

 

 

96 ÷ 3 =  

 

Think of the bar 

as a whole. Split 

it into the number 

of groups you are 

dividing by and 

work out how 

many would be within each group  

 

 

 

 

 

 

Share £96 between 3 

children.  

£96 ÷ 3 = £32  

 

 

 

 

 

 

 

 

 

 

 

 

15 cubes shared between 5 

friends.  

Show 15 as the whole bar.  

Split the bottom bar into 5, 1 

part  

for each friend.  

Count out the 15 across each 

part ® remember division 

must be equal parts.  
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Grouping 

objects  

 

Divide quantities into equal sized 

groups. Use cubes, counters, objects 

or place value counters to aid 

understanding.  

I have 12 cubes.  

 

Using place value counters e.g. 96 ÷ 3 

= 32  

 

After making groups of 3, we find there  

were 3 groups of ten and 2 groups of 

one.  

 

 

Represent using arrays: How many strawberries will 

each child have if 30 are shared between 5 children?  

 

Bar Modelling:  

You know how many would be within each group, but 

need to find out how many groups.  

 

 

? ? ? 

96 

 

96 ÷ ? =  3 

 

Sweets are sold in bags of 3. 

If I have 12 sweets how many 

bags would I need?  

 

12 ÷ 3 = 4  

 

There are 96 children sitting 

in rows of 3.  

How many rows are there?  

 

96 ÷ 3 = 32  

Division 

within 

arrays  

 

Link division 

to 

multiplication 

by creating 

an array and 

thinking about the number sentences 

that can be created.  

 

 

Draw an array and use lines to split the array into 

groups to make multiplication and division 

sentences.  

Find the inverse of 

multiplication and division 

sentences by creating four 

linking number sentences.  

 

7 x 4 = 28  

4 x 7 = 28  

28 ÷ 7 = 4  

30 ÷ 5 = 6 

30 ÷ 6 = 5 
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Eg 15 ÷ 3 = 5      5 x 3 = 15  

     15 ÷ 5 = 3       3 x 5 = 15  

28 ÷ 4 = 7  

 

Repeated 

subtraction  

Repeated subtraction using Cuisenaire rods 

above a ruler . 6 ÷ 2  

 

Children to represent repeated subtraction pictorially.  

 

 

 

 

 

 
 

Abstract number line to  

represent the equal groups t hat  

have been subtracted  

 

Solving 

missing 

number 

problems: 

part 

unknown  

  

 

 

 

 

 

 

20 ÷ ___ = 

5 

 

Children will be 

taught to solve this  

by counting up in 5s, 

thinking about  

how many groups of 

5 it is.  
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Year 3  Division  

Division 

with a 

remainder  

14 ÷ 3 =  4 r 2  

Divide objects between groups 

and see how much is left over  

 

 

 

 

 

 

 

 

Jump forward in equal jumps on a number line 

then see how 

many more 

you need to 

jump to find 

a remainder.   

 

13 ÷ 4 = 3 r 1  

 

Draw dots and group them to divide an amount 

and clearly 

show a 

remainder.  

 

 

 

Bar model can be used to display whole being divided 

into equal parts with a remainder left over.  

5 5 5 R2 

17 

 

Complete written divisions 

and show the remainder 

using r.  

 

 

 

 

14 ÷ 4 = 3 r2  

 

 

 

 

17 ÷ 3 = 5 r 2  
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Short 

division  

 

 

No 

remainder,  

Exchanging  

 

Remainder, 

no carrying  

 

HTO ÷ O 

(No regrouping 

and no 

remainder)  

 

Use place value counters to divide 

using the bus stop method alongside  

42 ÷ 3= 

Start with the biggest place value, 

we are sharing 40 into three 

groups. We can put 1 ten in each 

group and we have 1 ten left over.  

 

Exchange this ten for ten ones and 

then share the ones equally among 

the groups.  

 

 

We look how much  in 1 group so the 

answer is 14  

Students can continue to use drawn diagrams with 

dots or circles to help them divide numbers into 

equal groups.  

 

 

 

Encourage them to move towards counting in 

multiples to divide more efficiently.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Children to be able to make 

sense of the place value 

counters and write 

calculations to show the 

process  

.  

42 ÷ 3  

42 = 30 + 12  

30 ÷ 3 = 10  

12 ÷ 3 = 4  

10 + 4 = 14  

 

42 ÷ 3 = 1 4 

     

             2 3 2  

     3 ) 6 9 6  
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Solving 

missing 

number 

problems: 

part 

unknown  

 

 

36 ÷ ____ = 4  

We know the whole is 36  

We can either say:  

©uc ilmu rfcpc _pc 2 gl

each group/part, so how  

k_lw epmsnq-n_prqª 

Or  

©uc ilmu rfcpc _pc 2

groups/parts in total, so 

how  

k_lw gl c_af epmsn-n_prª= 

 

 

Year 4  Division  

Short 

division  

 

Short division using place value counters to  

group. 615 ÷ 5  

 

 

 

 

1. Make 615 with place value counters.  

2. How many groups of 5 hundreds can you  

make with 6 hundred counters?  

3. Exchange 1 hundred for 10 tens.  

Draw the counters and cross out any that are 

regrouped.  

 

 

.  

 

 

 

 

 

 

 

 

 

 

 

Introduce short division 

method.  

Begin with divisions that 

divide equally with no 

remainder  

 

 

 

Move onto divisions with a 

remainder.  

HTO ÷ O 

(No regrouping 

and no 

remainder)  

 

HTO ÷ O  

(No regrouping 

and a 

remainder)  

 

HTO ÷ O  
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(Regrouping of 

hundreds into 

tens)  

4. How many groups of 5 tens can you make  

with 11 ten counters?  

5. Exchange 1 ten for 10 ones.  

6. How ma ny groups of 5 ones can you make  

 with 15 ones?  

 

 

 

Bar modelling can support learners when solving 

probl ems with division alongside the formal written 

methods.  

 

 

 

 

728 ÷ 5 = 145 r 3

 

 

 

 

HTO ÷ O  

(Regrouping of 

tens into ones)  

HTO ÷ O  

(Regrouping of 

hundreds into 

tens and tens 

into ones and a 

remainder  

 

Where there are 

zeros in the 

quotient (e.g.  

816 ÷ 4 = 204)  
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Year 5  Division  

Short 

division  

   Revision of  short division method:  

 

 

 

 

Finally move into decimal places to divide the total accurately.  

 

Remainder 

expressed as a 

fraction  

Remainder 

expressed as a 

simplified 

fraction  

Remainder 

expressed as a 

decimal  

Year 6 Division  

Long 

division  

(2 digit divisors)  

 

 

 

 

 

Could introduce l ong division using place value 

counters 2544 ÷ 12  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9382 ÷ 37  
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UKS2  Bar Models  

As with multiplication, bar models can be used to help represent and understand the structures of a question but would not be suitable for  

_pgrfkcrga oscqrgmlq qsaf _q 102 č 4 gd rfc afgjb gq emgle rm ©amslr snª gl 4q _q rfgq umsjb `c glcddgagclr, Fcpc* uc umsjb cncourage them to use 

written methods of  division. However, bar models could still be used to show an understanding of worded problems e.g.  

There are 324 chairs to put in the hall. The headteacher wants to put them in 6 rows. How many chairs will be in each row?  

Children could represent it as:  
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Algebra  

 

 

 

 

 

 


