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Reviewed: September 2022

This policy has been largely adapted from the White Rose Maths Hub Calculation Policy with further material added. It is a working document and will be revised and amended as necessary. Some images have been copied from the NCETM PD materials.

At Carr Mill Primary we believe that children should be introduced to the processes of calculation through practical, oral and mental activities. As children begin to understand the underlying ideas, they develop ways of recording to support their thinking and calculation methods, use particular methods that apply to special cases, and learn to interpret and use the signs and symbols involved. 

Choosing the appropriate strategy, recording in mathematics and in calculation in particular is an important tool both for furthering the understanding of ideas and for communicating those ideas to others. A useful written method is one that helps children carry out a calculation and can be understood by others. Written methods are complementary to mental methods and should not be seen as separate from them. 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. It is important children acquire secure mental methods of calculation and one efficient written method of calculation for addition, subtraction, multiplication and division which they know they can rely on when mental methods are not appropriate.
This document identifies progression in calculation strategies.

By the end of Year 6, children should be able to choose the most appropriate approach to solve a problem: making a choice between using jottings (an extended written method), an efficient written method or a mental method.
This policy contains the key pencil and paper procedures that will be taught within our school alongside practical resources. It has been written to ensure consistency and progression throughout the school.
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1

10= 6 + 4
Objective & Strategy
Concrete
Pictorial
Abstract
Combining two parts to make a whole: part- whole model





Use part part whole model.

Use cubes to add two num-bers together as a group or in a bar.






Use pictures to add two num-bers together as a group or in a bar.

4 + 3 = 7
5
3
Use the part-part whole diagram as shown above to move into the abstract.
Starting at the big-ger number and counting on




Start with the larger number on the bead string and then count on to the smaller num-ber 1 by 1 to find the answer.
12 + 5 = 17



Start at the larger number on the number line and count on in ones or in one jump to find the answer.
5 + 12 = 17

Place the larger number in your head and count on the smaller number to find your answer.
Regrouping to make 10.

This is an essential skill for column addition later.
6 + 5 = 11



Start with the bigger number and use the smaller number to make 10.
Use ten frames.





Use pictures or a number line. Regroup or partition the smaller number using the part part whole model to make 10.
7 + 4= 11


If I am at seven, how many more do I need to make 10. How many more do I add on now?
Represent & use number bonds and related subtraction facts within 20





2 more than 5.


Emphasis should be on the language

‘1 more than 5 is equal to 6.’ ‘2 more than 5 is 7.’
‘8 is 3 more than 5.’
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 Carr Mill Primary School Calculation PolicyObjective &

Strategy
Concrete
Pictorial
Abstract
Adding multiples of ten
50= 30 = 20





Model using dienes and bead strings







Use representations for base ten.
20 + 30 = 50

70 = 50 + 20

40 + □ = 60
Use known number facts

Part part whole

Children ex-plore ways of making num-bers within 20


Using known facts
+	=


+	=








Children draw representations of H,T and O

Bar model





3 + 4 = 7






7 + 3 = 10






23 + 25 = 48
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Concrete
Pictorial
Abstract
Taking away ones.
Use physical objects, counters , cubes etc to show how objects can be taken away.

6—4 = 2




4—2 = 2









Cross out drawn objects to show what has been taken away.


7—4 = 3



16—9 = 7
Counting back




Move objects away from the group,
counting backwards.
Move the beads
along the bead string as you count backwards.







Count back in ones using a number line.
Put 13 in your head, count back 4. What number are you at?
Find the

Difference
Compare objects and amounts












Lay objects to represent bar model.

Count on using a number line to find the difference.
Hannah has12 sweets and her sister has 5. How many more does Hannah have than her sister.?
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2

Objective &

Strategy
Concrete
Pictorial
Abstract
Represent and use number bonds and related subtraction facts within 20
Part Part Whole model

Link to addition. Use PPW model to model the inverse.



If 10 is the whole and 6 is one of the arts, what s the other part?

10—6 = 4












Use pictorial representations to show the part.

Move to using numbers within the part whole model.
5 12

7
Make 10
14—9






Make 14 on the ten frame. Take 4 away to make ten, then take one more away so that you have taken 5.
13—7




Jump back 3 first, then another 4. Use ten as the stopping point.
16—8

How many do we take off first to get to 10? How many left to take off?
Bar model







5—2 = 3







10 = 8 + 2

10 = 2 + 8

10—2 = 8

10—8 = 2
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Strategy
Concrete
Pictorial
Abstract
Column subtraction without regrouping (friendly numbers)


47—32

—



Use base 10 or Numicon to model








Darw representations to support under-standing







Intermediate step may be needed to lead to clear subtraction under-standing.
Column subtraction with regrouping








Begin with base 10 or Numicon. Move to pv counters, modelling the exchange of a ten into tten ones. Use the phrase ‘take and make’ for exchange.












Children may draw base ten or PV counters and cross off.

Begin by parti-tioning into pv columns





Then move to formal method.
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Strategy
Concrete
Pictorial
Abstract
Subtracting tens and ones

Year 4 subtract with up to 4 digits.

Introduce decimal subtrac-tion through context of money
234 - 179









Model process of exchange using Numi-con, base ten and then move to PV coun-ters.
Children to draw pv counters and show their exchange—see Y3











Use the phrase ‘take and make’ for ex-change
Year 5- Subtract with at least 4 dig-its, including money and measures.
Subtract with decimal values, including mixtures of integers and decimals and aligning the decimal
As Year 4
Children to draw pv counters and show their exchange—see Y3







Use zeros for place-holders.
Year 6—Subtract with increasingly large and more complex numbers and decimal values.
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Objective &

Strategy
Concrete
Pictorial
Abstract
Doubling
Use practical activities using manip-ultives including cubes and Numicon to demonstrate doubling
Draw pictures to show how to double numbers
Partition a number and then double each part before recombining it back together.







+	= 32
Counting in multi-ples
Count the groups as children are skip counting, children may use their fin-gers as they are skip counting.





Children make representations to show counting in multiples.
Count in multiples of a number aloud.

Write sequences with multiples of num-bers.


2, 4, 6, 8, 10



5, 10, 15, 20, 25 , 30
Making equal groups and counting the total







Use manipulatives to create equal groups.





Draw and make representations
2 x 4 = 8
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Strategy
Concrete
Pictorial
Abstract
Repeated addition














Use different objects to add equal groups
Use pictorial including number lines to solve problems

Write addition sentences to describe objects and pictures.
Understanding ar-rays
Use objects laid out in arrays to find the an-swers to 2 lots 5, 3 lots of 2 etc.
Draw representations of arrays to show under-standing
3 x 2 = 6 2 x 5 = 10
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Strategy
Concrete
Pictorial
Abstract
Doubling
Model doubling using dienes and PV counters.











40 + 12 = 52
Draw pictures and representations to show how to double numbers
Partition a number and then double each part before recombining it back together.








+	= 32
Counting in multi-ples of 2, 3, 4, 5, 10 from 0
(repeated addition
)
Count the groups as children are skip counting, children may use their fin-gers as they are skip counting. Use bar models.


5 + 5 + 5 + 5 + 5 + 5 + 5 + 5 = 40
Number lines, counting sticks and bar models should be used to show repre-sentation of counting in multiples.
Count in multiples of a number aloud.



Write sequences with multiples of numbers.

0, 2, 4, 6, 8, 10

0, 3, 6, 9, 12, 15

0, 5, 10, 15, 20, 25 , 30
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Strategy
Concrete
Pictorial
Abstract
Multiplication is commutative
Create arrays using counters and cu-bes and
Numicon.








Pupils should understand that an array can represent different equations and that, as multiplication is commutative, the order of the multiplication does not affect the answer.
Use representations of arrays to show different calculations and explore commutativity.
12 = 3 × 4 12 = 4 × 3
Using the Inverse

This should be taught alongside division, so pupils learn how they work alongside each other.


2 x 4 = 8

4 x 2 = 8

8 ÷ 2 = 4

8 ÷ 4 = 2

8 = 2 x 4

8 = 4 x 2

2 = 8 ÷ 4

4 = 8÷ 2

Show all 8 related fact family sentences.
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    Carr Mill Primary School Calculation PolicyObjective &

Strategy
Concrete
Pictorial
Abstract
Grid method
Show the links with arrays to first intro-duce the grid method.




Move onto base ten to move towards a more compact method.





Move on to place value counters to show how we are finding groups of a number. We are multiplying by 4 so we need 4 rows





Fill each row with 126






Add up each column, starting with the ones making any exchanges needed






Then you have your answer.
Children can represent their work with place value counters in a way that they understand.
They can draw the counters using colours to show different amounts or just use the circles in the different columns to show their thinking as shown below.














Bar model are used to explore missing numbers

Start with multiplying by one digit num-bers and showing the clear addition alongside the grid.









Moving forward, multiply by a 2 digit number showing the different rows within the grid method.
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Strategy
Concrete
Pictorial
Abstract
Division as grouping
Use cubes, counters, objects or place value counters to aid understanding.








24 divided into groups of 6 = 4
Continue to use bar modelling to aid solving division problems.
How many groups of 6 in 24?
24 ÷ 6 = 4
Division with arrays







Link division to multiplication by creating an array and thinking about the number sentenc-es that can be created.


Eg 15 ÷ 3 = 5	5 x 3 = 15

15 ÷ 5 = 3	3 x 5 = 15
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 eight linking number sentences.

7 x 4 = 28

4 x 7 = 28

28 ÷ 7 = 4

28 ÷ 4 = 7

28 = 7 x 4

28 = 4 x 7

4 = 28 ÷ 7

7 = 28 ÷ 4
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QM Grid to find multiples of the divisor (quotient, multiple grid)
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Understand the 4 | We can double our 2 times table to get the 4
times table times table

Pupils revise 2 times table from year 2 and
make link that this can be doubled to obtain
4 times table.

How many wheels? Count in groups of 4.

efgo ol ofgo clge ofge

Understand the 8 | We can double our 4 times table to get the 8

There are 20 wheels.

5x4=20
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Divisibility rules in ‘families’- 2,4 and 8

A number is divisible by 2 if the ones digit is
even.

If halving a number gives an even value, then
the number is divisible by 4.

and

For numbers with more than two digits: if the
final two digits are divisible by 4 then the
number is divisible by 4.

If halving a number twice gives an even value,
the number is divisible by 8.
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Objective & Concrete
Strategy

Understand the 7 | Children use representations which show Linear models show jumps of 7.
times table groups of 7 including real life contexts.

There are 14 players.
2x7=14
7x2=14

. |=Bol:=80| =50/ —Bx=B0|=Bo|=5x
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Oblective & Strategy Concrete m“

Understanding the com-
mutative law.

« ‘Three groups of five are equal to fifteen.”
« ‘Five, three times isequal to fifteen.’ 5 X 3 = 3 X 5 = 15

B 15+3=5
15+5=3

« ‘Five groups of three are equal to fifteen.”

“Three groups of five is equal to five
groups of three.”

Understanding the 4x5=3x5+5=20

distributive law

4x5=5x5-5=20
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Objective &
Strategy
Multiply 3 digit
numbers by 1
digit. (no ex-
change)

Multiply 3 digit
numbers by 1

digit. (with ex-

change)

Use place value counters to show how we are | Children can represent their work with place

finding groups of a number. We are multiply-
ing by 3 so we need 3 rows

123 x3 =369

value counters by drawing place value counters
or Dienes.

3x1lonesis
three ones

3x3tensis
nine tens

3 x 2 hundreds
is six hundreds

4 times 1 ones is 4 ones

4 times 4 tens is 16 tens. |
put 6 tens down and carry
ten tens which is now a
hundred.

4 times 2 hundreds is 8
hundreds. | add the
hundred | have carried to
make 9 hundreds.
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Objective &

Strategy

Multiply 3 and 4 digits x| Children may continue to be supported by

1 digit. place value counters at the stage of multipli-
cation. This initially done where there is no
regrouping.

3024x3

Multiply up to 4 Manipulatives may still be used with the cor-
digits by 2 digits responding long multiplication modelled
alongside.

Begi with teen number x teen number.

Progress to any 2 —4 digit number x 2 digit.

Children may continue to draw their under-
standing using place value grids.

18 x 3 on the first

\(8 x 3 =24, carrying
the 2 for 20, then 1
x3)

18 x 10 on the 2nd
row. Show multi-
plying by 10 by
putting zero in units
first
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Objective &

Strategy

Multiply decimals up
to2 decimal places by
a single digit

Multiply up to 4 digit
numbers by 2 digits.

714
12

First we lay out the calculation

Next, we write the decimal point in
the answer (product).

Finally, we carry out the multiplication.

3 x 8 hundredths is 24 hundredths

3 x 3 tenths is 9 tenths, add 2 tenths
we carried is 11 tenths

3 x 3 ones is 6 ones, add 1 one we
carried is 7 ones
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Strategy

Find half of numbers
to 20.

half of 6 =3
double 3=6
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Objective &

Strategy

Understand division | Children solve real life problems using real objects. Children use pictures or shapes to share quantities.

as sharing into equal
groups
Use Gordon ITPs for v j
modelling 1
There are eight sweets. Daisy and Will share these equally. How
Bl 4

many do they get each?

8 shared between 2 is 4
I have 10 cubes, can you share them equally in 2 groups?

o

There are 2 equal groups. Each group has 5. 10 shared between 2 is 5

10

<\
® @
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Strategy

Children use pictures or shapes to share quantities. They
may use bar modelling to show and support understanding.

20
0000 0000 0000 0000 0000

Number lines are used to show skip counting (counting
forwards) 4fives

(partitive)

h child gets 4 conkers.
+8 +8 +8 +9

T 1 1 T
0 10 15
and repeated subtraction (counting backwards).

-5 -5 -5 -5

3fives

aid understanding.

There are 15 biscuits, there are 5 in each

+0 +5 +5
bag. How many bags? / \/ \‘/ \
rr.o. oo 11111 1rrrr7r
0 8 0 15

15 divided into groups of 5
is3
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Objective & Pictorial

Strategy

Division with | divide 14 cakes between 3 plates.
How are the cakes shared?

Draw dots and group them to divide an amount and Complete written divisions and show the

clearly show a remainder. remainder using r.

remainders.

(partitive)

dividend divisor quotient remainder

Children may draw representations to show their under- 13 . 3 4
+3=4r1

Division withre- |13 eggs are put into boxes. Each
standing.

mainders. box holds 3 eggs. How are the

(quotitive) eggs boxed? @ @@@ @

44d Add AddAAA N !
a Al Use bar models to show division with remainders.

m r% o™

13
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Divisibility rules in ‘families’- 3,6 and 9
For a number to be divisible by 3, the sum
of the digits of the number must be divisible
by 3.
For a number to be divisible by 6, the number
© oo b moanzands
For a number to be divisible by 9, the sum

of the digits of the number must be divisible
by 9.

Divisibility rules in ‘families’— 5 and 10

A number is divisible by 5 if the ones digit is
Sor0.

n A number is divisible by 10 if the ones digit
is 0.
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Objective &
Strategy

Interpreting divi-
sion with

are 23 beads. How many bracelets can
be made? How many beads left over?

@%%"5 °

remainders.

Interpreting divi-

4 scouts can fit in each tent. How many
sion with

tents needed for 30 scouts?

remainders.

23+4=5r3

30:4=7r2

8 tents are needed.

Discuss with pupils the
need to round up in this
context.
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Objective
& Strategy
Divide 2 and 3 digit

numbers by 1 digit. Use place value counters to makes groups of

the divisor, starting with the largest value

@@
1888

There are 3 groups of 3 tens.

Short Division

There are 2 groups of 3 ones.

42+3

1. 4 o0
38° s} B

There is 1 group of 3 tens. There is a ten left

over. We exchange this for 10 ones. 12 ones
divided by 3 is 4

432+4

There is 1 group of 4 hundreds. There are no
groups of 4 tens and three tens left over.
There are 8 groups of 4 ones.

show their understanding.

no remainder.

124

3‘ 372

Move onto divisions with a remainder. Return
to concrete if necessary.

138r3
41527
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hto
061
4) 24

When dividing the ones, 4 goes into 7 one time. Multiply 1 x 4 = 4, write that four under the 7, and subract. This finds
us the remainder of 3.

Check: 4 x 61 +3 =247

thhto
0402
4) 160

When dividing the ones, 4 goes into 9 two times. Muliply 2 x 4 = 8, wiite that eight under the 9, and subract. This
finds us the remainder of 1

Check: 4 x 402 + 1 =1,609
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When dividing the ones, 4 goes into 7 one time. Multiply 1 x 4 = 4, write that four under the 7, and subract. This finds
us the remainder of 3.

Check: 4 x 61 +3 =247

thhto
0402
4) 160

When dividing the ones, 4 goes into 9 two times. Muliply 2 x 4 = 8, wiite that eight under the 9, and subract. This
finds us the remainder of 1

Check: 4 x 402 + 1 =1,609
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4) - 5
4 does not go into 1 (hundred). So combine the 1 hundred with the 6 tens (160)

4 goes into 16 four times.
4 goes into 5 once, leaving a remainder of 1

thhto

0400R7
8) . 07
8 does not go into 3 of the thousands. So combine the 3 thousands with the 2 hundreds (3,200).

8 goes into 32 four times (3,200 = 8 = 400)
8 goes into 0 zero times (tens).
8 goes into 7 zero times, and leaves a remainder of 7.
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4 does not go into 1 (hundred). So combine the 1 hundred with the 6 tens (160)

4 goes into 16 four times.
4 goes into 5 once, leaving a remainder of 1

thhto

0400R7
8) . 07
8 does not go into 3 of the thousands. So combine the 3 thousands with the 2 hundreds (3,200).

8 goes into 32 four times (3,200 = 8 = 400)
8 goes into 0 zero times (tens).
8 goes into 7 zero times, and leaves a remainder of 7.
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Divisibility rules in numerical order
2 |Anumber is divisible by 2 if the ones digit is even.

For a number to be divisible by 3, the sum of the
digits of the number must be divisible by 3.

divisible by 4.

A number is divisible by 5§ if the ones digit is
5or0.

For a number to be divisible by 6, the number must
be divisible by both 2 and 3.

' If halving a number twice gives an even value, the

If halving a number gives an even value, then the
number is divisible by 4.

and

For numbers with more than two digits: if the final
two digits are divisible by 4 then the number is

number is divisible by 8.
For a number to be divisible by 9, the sum of the
digits of the number must be divisible by 9.

10 |A number is divisible by 10 if the ones digit is 0.
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Long Division—2 digits divided by 2 digits

30 does not go into 8.
So, combine the 8

30 j 8 5 tens with the 5 ones.

Subtract the 60 from
the 85 and this leaves
25.

H T O 30 goes into 85 twice,

2
30)8 5
6 0

which is 60.

H T O
85 divided by 30 is 2
2 r 2 5 with a remainder of

30)8 5 ”
6 0

2 5
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Moving to Long division of 2 digits by 2 digits

Making a ‘useful’ list

) Double 1x Double 1
to find 2 x to find 2 x

) Double 1x ) Double 1x = ) Double 1x
to find 2 x 62 tofind 2 x 62 to find 2 x

93
Double 2x Double 2x

to find 4 x to find 4 x

Halve 10x Halve 10x Halve 10x
to find 5 x to find 5 x s | to find 5 x
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Long Division—3 digits divided by 2 digits
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H T O H T T O
1

)f 31h~31m ~1 >

31 does not go into 4 We combine the 4 hundreds Subtract to find the re-
(hundreds). with the tens to give 43 mainder. 31 from 43
tens. 31 goes into 43 once leaves 12.
which is 31, we record this
underneath.

NOISII\IG

We combine 12 with the 31 goes into 124 four

W r h
next digit to give 124. times, which is 124. @ subtract to show

there is no remainder
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Long Division—progressing to 4 or more digits

-
D

23 goes into 49 twice which
is 46. We subtract this from
49 to give a remainder of 3.

We combine the 3 left over with the next digit to
give 34. 23 goes into 34 once with 11 remaining.

We combine the 11 with the
next digit to make 115. 23
goes into 115 5 times with
no remainder.
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Long Division—procedural summary (remainder in the tens)

“ 2. Multiply & subtract. 3. Drop down the next digit.

to
29
2)58
-4
18
Two goes into 5 two times, or 5tens | To find it, multiply 2 x 2 = 4, write that | Next, drop down the 8 of the ones
=2 =2whole tens -- but there is a 4 under the five, and subtract to find | next to the leftover 1 ten. You

remainder! the remainder of 1 ten. combine the remainder ten with 8
ones, and get 18.

Divide 2 into 18. Place 9 into the Multiply 9 x 2 = 18, write that 18 The division is over since there are
quotient. under the 18, and subtract. no more digits in the dividend. The
quotient is 29.
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2)278

Two goes into 2 one time, or 2
hundreds =2 = 1 hundred.

Divide 2 into 7. Place 3 into the
quotient.

Divide 2 into 18. Place 9 into the
quotient.

Multiply 1 x 2 = 2, write that 2 under
the two, and subtract to find the
remainder of zero.

Multiply 3 x 2 = 6, write that 6 under
the 7, and subtract to find the
remainder of 1 ten.

Multiply 8 x 2 = 18, write that 18

under the 18, and subtract to find the

remainder of zero.

hto

18
2)2.8
-2
of

Next, drop down the 7 of the tens
next to the zero.

07
-6

18

Next, drop down the 8 of the ones
next to the 1 leflover ten.

There are no more digits to drop
down. The quotient is 139.
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Objective & Strategy
& Key Vocabulary

Add a two digit
number and ones

Add a 2 digit num-
ber and tens

Add two 2-digit
numbers without
bridging.

‘Friendly numbers’

17+5=22

B35

Children explore the pattern.

Use ten frame to

make ‘magic ten

17+5=22
27+5=32

25+10 =35
Explore that the ones digit does not change

Model using dienes , place value counters
and numicon

Dienes and part-part-whole model:
v o=

Use part part
whole and

17 +

number line
to model.

25+30=55
+10 +10

45 55

or a2

SEIONY

o7 72 47 67 70 72

Use number line and bridge ten using part
whole if necessary.

Explore related facts
17+5=22 22=17+5
5+17=22 22=5+17
22—17=5 17=22 -5

22—-5=17 5=22 - 17

27 +10 = 37
27+20= 47
27+ 0=57

0+30 = 67

25+47
20+5 40+7
20 +40=60
5+7 =12
60+12=72
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Objective & Strategy
& Key Vocabulary

— Dienes and part-part-whole modet
Add any two 2-digit ones andpartparcu pole model

2

numbers ' g9 . g8
g g
g g
g g

Add three 1-digit Use language of fist, then, then, now

Pictorial:

First Then Then () (6) |1 01+

numbers

17

Use part part Combine the two numbers that make/

Combine to make magic 10 firstwhere | Whole toshow . bridge ten then add on the third.
magic ten -

relevant, or bridge 10 then add third

Adding two num-
bers that bridge 10.

Use double sided counters and ten frames. | Show on a number line how 5 is portioned into
Move counters to fil the ten frame and adding three, then adding 2.
make Magic 10
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