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Introduction

This policy outlines both the mental and written methods that should be taught from Year 1 to Year 6.
The policy has been written according to the National Curriculum 2014 and the written calculations for all
four operations are as outlined on the appendices of the Programme of Study.

The document builds on the interconnectedness of mathematics and outlines the progression for addition,
subtraction, multiplication and division. It is our intention that addition and subtraction should be taught
at the same time to ensure children are able to see the clear links between the operations and the
inverse nature of them along with multiplication and division.

Children should secure mental strategies. They are taught the strategy of counting forwards and
backwards in ones and tens first using pictorial and concrete resources to support their learning. Children
are taught to look carefully at the calculation and decide which strategy they should use. Children should
explain and reason as to why they have chosen a strategy and whether it is the most efficient.

The formal written methods should be introduced with caution. Calculations that require a written
method should be presented to the children and models and images, such as dienes apparatus, place value
counters, etc. should be used to ensure children have a conceptual understanding of the written method
and that it is not a process that the children use for every type of calculation regardless of whether it
can be completed mentally or mentally with jotting i.e. the number line.

The policy outlines the mental strategies that children should be encouraged to use:

° A mental strategy that they can always rely on E.g. counting in tens and ones, forwards and
backwards E.g. 56 - 25 (count back in 10s 56, 46, 36 and back in ones 36, 35, 34, 33, 32, 31)
. A special strategy they can select from a small range of strategies if they can see something

special about the numbers they are being asked to calculate with E.g. 46 - 24 (I can use near doubles to
support my calculation E.g. 46 - 23 - 1)

The policy outlines the written methods as suggested on the appendices of the Curriculum 2014 and
suggests that children:

° Look at a calculation and decide whether it can be done mentally, mentally with a jotting or
whether it needs a written method.

° Should always be shown written methods with place value apparatus to ensure children are clear
about the value of the numbers that they are calculating with and the numbers do not just become digits.

* Estimate, calculate and check to ensure that the answer they generate has some meaning.

For the purpose of developing understanding there may be occasions when examples that can be
completed mentally may be shown as a written method purely to develop understanding of the method.
This needs to be made very clear to children and when they are practising the methods, appropriate
calculations should be used.



Concrete, Pictorial & Abstract (CPA) method

A key principle behind the maths mastery materials we use in school is based on concrete, pictorial and
visual approach. Pupils are first introduced to an idea or skill by acting it out with real objects (concrete
hands-on approach). Pupils are then moved to the pictorial stage, where they are encouraged to relate
their concrete understanding to pictorial representations. The final abstract stage is a change for pupils
to represent problems without using concrete and pictorial resources.

Concrete, Pictorial, Abstract

Pictorial
2+2=4

10+0=10

| ——— 9+1=10
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—— 6+4=10

545 6+4 743 842 Q| m— e e
—_—— 4+6=10

4 + 6=10 3+47=10
2+8=10
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EYFS

In EYFS pupils should be developing their concept of the number system through the use of concrete materials and pictorial
representations. They should experience practical calculation opportunities using a wide variety of equipment, e.g. small world play, role

play, counters, cubes etc. They develop ways of recording calculations using pictures, etc.

Addition: Add two single digit numbers, counting on to find the answer.

Pupils must be provided with opportunities to develop their skills so that they are able to count reliably, including one to one
correspondence and count on from a given number-.

Pupils should be given the opportunity to count out sets of objects and then combine them to make atotaleg. 6+ 2 =8

Flr‘<‘+ rnlmf it a arem
% ‘ & & % ‘ ‘ % % 6. Then count out a group of 2.

%} Finally combine them
to find a total.
Pupils should recognise different ways of making numbers. E.g 6 can be made as

P
9

Subtraction: Using quantities and objects, subtract two single-digit numbers and count back to find the answer.

Pupils should count out a group of objects, move some away and recount the total. 8-3=5

!-%&A-f

£ K After pupils have recognised different ways of making numbers, they should use this
number bond knowledge to help with subtraction facts.

5 2
Children should use concrete materials to start counting back in order to solve subtraction problems.
8-3=
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Multiplication: Solve problems, including doubling

Children will experience equal groups of objects. They should work on practical problem solving activities.

2

Us show a number and then repeat the number to show doubling. Then move onto pictorial

representations.
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Division: Solve problems, including halving and sharing

Pupils should have many practical experiences of sharing objects e.g. sharing between 2 people, or finding # of a group of objects.

/ / @a number and then share them equally. Then move onto pictorial representations.




Year 1

Addition: Add one-digit and two-digit numbers to 20, including zero

Use objects to count on and add by using number bonds.

part

.o s8s  eewse '~

2 + 3 = 5 part
part part whole 3
Use numbered number lines to add, by counting on in ones. Encourage children to start with the larger number and count on.
+1+1+1

64329 <AL

012345678910
Add by using number bond knowledge in order to make 10 / add the ones.
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Introduce to the bar
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Subtraction: Subtract one-digit and two-digit numbers to 20, including zero

Building on from the EYFS methods, children consolidate understanding of subtraction practically. Use physical objects to count back, which is

then reinforced on different number squares and number lines.

Subtract 3from 15.
a4 \‘w\ % b o

g X X X
12 13 14 15
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Pl there are 12 flowers left. - tion 2 digit numbers in order to subtract ones from the number. They will be exposed to

»
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15-3=12

language such as "How much more” and "What is the difference between”.
16-4=2
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16-4=12
There are 12 flowers left. 14-8=6
Sam has 6 doughnuts left.

Pupils will be exposed to the idea of commutativity to understand the idea of fact families.

8 + 4 = 12
4 + 8 = 12 to, and within, 10 and 20, and should be able to subtract zero.

This is a family of addition
and subtraction facts.




Year 1

Multiplication: Solve one-step problems involving multiplication by calculating the answer using concrete objects, pictorial representations and

arrays

Children should practise making equal groups first and add them to associate repeated addition with multiplication. Use a range of concrete

materials before pictorial representations.

%@

Associate grouping to equal rows so children learn to count up in the same number-.
i i
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T @5 B 12 cookies in 4 rows

There are 10 toy soldiers in one row.

2tens =20
There are 20 toy soldiers altogether.
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Division: Solve one-step problems involving division by calculating the answer using concrete objects, pictorial representations and arrays

Building on multiplication knowledge and EYFS division strategies, children practise grouping concrete objects equally in order to count the amount

in teach group. Use a range of concrete materials before pictorial representations.
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Year 2

Addition: Add with 2-digit numbers

Before moving onto the written method, children should add using a range of resources and methods.

Method 1 Count on from 25. Method 2 Add ones
|21 22|23|2A 25 26]27|28|29|30| "' (XX Add 34 and 5.
25+3=28 & 4
25+3=28
Use a range of resources to add and associate to a written method (column method)
tens ones
tens ones
: oous 2 5
vue + 3 *eees 1 9
iy + 2 o
2 8
3 9
25+3=28

19+20=39 JoNy ’,,"éhé\_
© . 10+20=30

g
() 9+30=39

Use knowledge of number bonds to add numbers

When renaming, show the expanded method, but link straight to the compact method.
Step1  Add the ones

Step2  Add the tens.
5 ones + 8 ones = 13 ones

Lten+1ten+1ten=3tens 26+18=
Regroup the ones. 1 5
13 ones =1ten and 3 ones 1 P tens ones
tens ones o o 1 3 2 6
. 1 5 v 2 o + 1 8
1 8 C 3 3 T
e L 25 k
4 2 J 15+18=33 — f—_g A}
. . oy e . 9 k
Children should use bars as a visual model to solve addition calculations and exposed to word problems. Lulu \:L.,L
sor [
R —

Subtract: Subtract with 2-digit numbers

Before moving onto the written method, children should add using a range of resources and methods, including using knowledge of number bonds to
subtract numbers.

Method 2 Subtract ones.
Method 1 Count back from 28. @09' @‘,~ O‘Q 28 -,""‘ 3 t;
|21 22|23|24 25|26|27|28|29]30| ? 00 o | Q'} ?XX&; @/\ 7 8-3=5
\QX?_:./ 2 t;ns 5 ovnes ‘ 20+5=25
Use knowledge of subtraction to take away groups of 10.4 - 1 = 30
therefore 40 - 10 = 30.
Use a range of resources to add and associate to a written method (column method)
tens ones i ones
ou 3 7
P ver 3 7 E/ el - N N
S ¥ - 2 4 1 3
S 3

37-24=13

When renaming, you subtract the ones first, and then cross out the number you need to rename and  write new number on top.

tens  ones

/ 2 . 2% - 16 =
g -1 6
1

2N /\
6
Use knowlezeze=s, ......._. —..... .. subtract.
Children should use bars as a visual model to solve subtraction calculations and exposed to word 95
 E———|
problems. ocul: I
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Year 2

Multiplication: Calculate mathematical statements and solve problems for multiplication within the multiplication tables (2, 5 & 10)

. Begin with consolidating Year 1 repeated addition and associate to multiplication.

3+3+3+3=12

“ -y A..A 4 threes =12
EDHEDHEDED o
4x3=12

Before moving onto the written method, children should add using a range of resources and methods
N RRNRERRRRAENR 1|2|3|4|5|6|7|8]|9]|10
84 64 54 00 04 04 50 50 b0 S0

11112 (13|14 |15|116 (17|18 |19 |20

2 4 6 8 10 12 14 16 18 20
N AN AN AN AN AN AN AN AN

cniaren win associae tne law o1 commutativity to multiplication using arrays and practical resources to show.

Move onto abstract route with problems. 2x4isequal to4x2
(R
< < < 2x3=6
Division: Calculate mathematical statements and solve problems for division within the multiplication tables (2, 5 & 10)

Build on Year 1 by consolidating grouping equally. Use a range of resources to show division.

Work on each times table in order (2, 5 then 10). Use idea of grouping before show division and link to the

abstract calculation with the + sign.

SR R R R R R R R R W

28 28 28 28 28 28 28 =28 =2 =e

Associate to the law of commutativity to show link between multiplication and division.
10+2=5 2x5=10 — 10+5=2

Work through CPA approach.

Yorea _b}comwnpicmre- " Use a division equation.

Useiforeac‘ I 4 il 258 - F5N = IS
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Year 3

Addition: Add numbers with 3 digits

Introduce the expanded column method first using manipulatives first.

hote

Add the ones first in preparation for the compact method.

Introduce addition with renaming using the compact method with manipulatives first. Show how to rename, with partitioning.

Regroup the ones.
14 ones =1 ten + 4 ones Q

. 10 4 46
hot “”l - - 7
” : s b ” < T8 s 2
i
. Add the ones first. —
® Carry the numbers directly above the next number, ensuring that the carried number s recorded first.
J The + symbol is positioned to the left, away from the digits
Continue to use bars as a visual model to solve addition calculations and exposed to word problems.
45 39
r > i - N
L " J
?
Subtraction: Subtract numbers with 3 digits
Children should use mental strategies to subtract 1 digit numbers and multiples of 10 from 3 digit numbers.
Introduce subtraction with renaming using the compact method with manipulatives first. Show how to rename, with partitioning.
Il s o
e s 8 - 3 > 8§ I3 A
[ - O 2 6 e [RppRrae 2 &
Ll i 1 -
b et - 2 6
l I I 8 ] s
. Subtract the ones first.
Cross out a humber which needs renaming and write the new number directly on top.
. The - symbol is positioned to the left, away from the digits Carry on, introducing multi-step
2 hundreds - 1 hundred = 1 hundred
renaming in single calculations.
< h t o
“ T | weews % 9 %
. = Bl 2 5
: 1 7 5

300 -125=175
Continue to use bars as a visual model to solve subtraction calculations and exposed to word problems.
136
i ————
(-
43

 ———

?

136 =) (43 =93



Year 3

Multiplication: Multiply 2-digits by a single digit number

Introduce by applying already known knowledge to multiples of 10. Use a range of manipulatives to show.

| i ¥ i | I

4x8=[32 (wwiivwiivelive] |

] 1
"‘:i“li“i{"" v i v C v v v
LTI A A A A A A A
- 1 i " i e % PN \ L v L} U
4xB0= 320|ll::ll|’ll!|lll' v I\ v \ . \ v

Consolidate r‘epeatéa aaz:l;rlon E)éror'e rf'lovm_é OriLO MUILIPIICALION OT & dIgiL Numoers.
o Multiply the ones digit by the single-digit number
o Multiply the tens digit by the single-digit number

Show partition to show how this looks, using manipulatives as a supporting mechanism. Show column method alongside.

Multiply 12 by 4.
124 =48
P Step1  Multiply the ones by 4. o Step2  Multiply the tens by 4.
. b . vs (10)
v b b 10x4 2x4
v 2 ones x 4 =8 ones p- e

1tenx4 =4 tens

Show expanded method for conceptual understanding, but move straight onto the compact method using same techniques and break-
downs.

When regrouping, always start with the larger value and write on top of the next digit.

2tens t
5 2 h t o
4 7 2 18
x 4 4 7 r_Aﬁ
: . 4 oue [
8 ones 1 8 8
-
Continue to use CPA approach and visual bars when solving multiplication and division in word problems. 18x2=36 ?

There are 36 green crayons.
Division: Divide 2-digit numbers by a single digit (where there is no remainder in  the final answer)

Introduce division by using manipulatives to divide (working on

times table in order (2, 5, 10, 3, 4, 8). Show partitioning to link in division.

Show ‘chunking’ method of division, using known division facts )
take away chunks. Also show 'short division’ method and link 2
methods together.

6tens +2
=3tens

8}— - ii‘lﬁm:iiz -

Step2  Divide 8 ones by 2. 8ones+2

u
60 8

Step3  Add the results.
gl - 6tens 2 Bones:2

© | =

= o
Oloo|oo|N

Continue to use CPA approach and visual bars when solving multiplication and division in word problems.

36+2=18
Sam has 18 beads.



Years 4

Addition: Add numbers with 4 digits

Reinforce column method by using concrete materials first

Find the sum of 2314 and 4240.

. | 060l 00

Add ones.
. SO|@P|ww
|“ | cooiooo 10 10

4240
Move onto pictorial, using bar modelling.

L. S

o

?

Show expanded method to make link of place value. Move straight onto compact method. When renaming, the number is carried directly above the

number.
5 6
1 1 1
£ & 4 2 5 6
1 3 addones
3 add P A 9 8 7
0O O addhundreds
O O addthousands 6 2 4 3
4 3
Subtraction: Subtract numbers with 4 digits
Reinforce column method by using concrete materials first, including for renaming.
358 e | s
3 5 8
subtract P S| meee | 1 2 8 Move onto pictorial, using bar modelling.
129 ) 2 35 o 6000
i Al
\- L )‘- T ‘J\'J
3419 2268 7

Show expanded method to make link of place value. Move straight onto compact method.

S0 \
5 thousands 2 hundreds 7 tens 10 ones
- 3thousands - 1 hundred - 6tens - O9ones
2 thousands 1 hundred 1 ten 1 one

5280 - 3169 = 2111
When renaming, the number is crossed out and rewritten directly above. Use concrete materials to show

renaming.

10 10 [ 3 ¥

X
X
NN &
|0 R




Years 4

Multiplication: Multiply 2 and 3-digit numbers by a single digit, using all multiplication tables up to 12x12

Pupils should continue to develop their knowledge and understanding of multiplying by a single digit, using short multiplication (the formal
written method of compact multiplication).

Show expanded method but move straight onto compact method, as in Year 3, to show why and how to regroup.

1 Y 2
2 3 x 6

x 6 1
1 3 + 1 2 0

1 3

Use different CPA approaches to show the same calculation.

00 000
© 9000
= - A © igit number by a single digit, before moving onto 3-digit numbers. Repeat using same process as
6 120 10 10
20x6 3Ix6 10 10
10 10

23x6=120+18

=138 4 73
x 2
: = © 400 2 = 800
4 1 4 0 ﬁ\ 70%2= 140
x 2 * 8 0 O 3x2= 6
9 9 4 6 RO TR * 473x2= 946

Division: Divide up to 3-digit numbers by a single digit
Pupils should continue to develop their knowledge and understanding of dividing by two-digits, using chunking and short division. Move onto 3-digit

using same approach.

If there is a remainder, this should be noted after the quotient.

1 2 o - H
. )? 75 + 6 =12 remainder 3
s quotient
= %

Move onto 3-digit numbers divided by a single digit number after children are secure with 2-digit numbers. Use same concept; show

chunking and short division, with CPA approach.

100
O 3 3 remainder 3 jelo] 10
3 ) 1 0 O C
Z 9 — 3 tens 2 /
1 o0 9 :
- 9 = 3o0nes g D
1 — remainaer 3 ."'E‘n'ciqdh"f‘

100 = 3 = 33 remainder 1



Years 5-6

Addition: Add numbers with more than 4 digits
Carry on using previous methods taught in previous years to add, using the same terminology. Continue up to place value being taught.

When adding decimals, use place value counters to show addition

and use when renaming.
0000 BES 000 uuaae
Qoo o 904 0% £3.7
+£2.9

wo
o
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a|oo

00 @

01 01001 0ot 0ot
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1,01
1 01

&

°

01 | 003 001

=

Subtraction: Subtract numbers with more than 4 digits
Carry on using previous methods taught in previous years to subtract, using the same terminology. Continue up to place value being taught.

When subtracting decimals, use place value counters to show subtraction and use when renaming

002 aaa 000 e 888
01 01 01 01 01 EXN.P 55 £ 01 01 01 01 01 |60t ooy EX.O5
S888® Ehae O BEBC0|@® | :»i:

e 0 |uo 888

88




Years 5-6

Multiplication: Multiply numbers up to / more than 4 digits (with decimals in Yr6)

Carry on using previous methods taught in previous years to multiply, using the same terminology. Continue up to place value being taught. Start

with 4 digits multiply by 1 digit before slowly adding further digit.

1

4

28
x 26

168—>28x6
+56 =—)28x20

728

When multiplying decimals, use same method but ensure decimal point is in with all values carefully written, in line, on either side.

Division: Divide at least 4 digits by single-digit numbers (and 2-digit numbers in Yr 6)

Carry on using previous methods taught in previous years to divide, using the same terminology. Continue up to place value being taught.

Start with 4 digits divide by 1 digit before slowly adding further digit.

Show long and short division method. When using long and short division fact boxes can be used to help when subtracting.

5048 : 8= | 631 0631
8) 5048
5048 — % 50 0O

AN 2 48 +‘

4800 248 - . \O\O
/\ g

40 8 il B L0 O
0

With remainders, continue with same method but replace new value with a crossing out. Put remainders as decimals and fractions. In year

6, show how to continue with Os after the decimal point.

376ml+5=75éml

5 ) 3 76
- 3.5 0 = 70
2 6
- 285 - B
1— 1
5
Dividing by 2 digit numbers

Use the same strategies to long division above but with the use of a fact box to aid calculations. Example is shown in the box opposite.



Years 5-6

Mathematics Appendix 1: Examples of formal written

methods for addition, subtraction, multiplication and

division

This appendix sets out some examples of formal written methods for all four operations to
illustrate the range of methods that could be taught. It is not intended to be an exhaustive
list, nor is it intended to show progression in formal written methods. For example, the
exact position of intermediate calculations (superscript and subscript digits) will vary
depending on the method and format used.

For multiplication, some pupils may include an addition symbaol when adding partial
products. For division, some pupils may include a subtraction symbol when subtracting

multiples of the divisor.

Addition and subtraction

789 + 642 becames 874 - 523 becomes 932 — 457 becomes 932 - 457 becomes
a8 12 1
7 8 8 7 4 /3’/5’ 2 9 3
+ 6 4 2 - 5 2 3 - 4 5 7 //5/
1 4 3 1 3 5 1 4 7 5 4 T &
1 1
Answer: 1431 Answer: 351 Answer: 475 Answer: 475

Short multiplication

24 x 6 becomes

2

= X
ra| B
L - -

Answer: 144

342 = 7 becomes

34

B | ¥
| A
)

E- R I )

Answer: 2394

2741 = 6 becomes

2 7 a4 1
bl 6

1 6 4 4 6

4 2

Answer; 16 446



Long multiplication

24 % 16 becomes
2

2 4

o 1 ﬁ

2 4 0

1 4 4

3 8 4

Answer: 384
Short division

98 + 7 becomes

1 4

2
7|9 B

Answer: 14

Long division
432 + 15 becomes

2 B ri2
1 5/4 3 2
3 00
1 3 2
1 2 0
1 2

Answer: 28 remainder 12

Years 5-6

124 = 26 becomes

1 z

1 2 4
® z E
2 4 8B 0

7 4 4
3 2 2 4
1 1
Answer: 3224

432 + 5 becomes

8 6 r2

3
5/ 4 3 2

Answer: 86 remainder 2

432 + 15 becomes

2 8

1 5/ 4 3 2

300

13 2

12 0

1 2
gz = a4

15 5

Answer: 28 ;

15=20

15=2

124 % 26 becomes

1 2

1 2 4
x 2 ﬁ

7 4 4
2 4 8B 0O
iz 2 4
1 1

Answer: 3224

496 += 11 becomes

4 5 r1
5
1 1 4 9 &6
Answer: 45

432 = 15 becomes

2 8-8

1 5(43 20
30
13 2
12 0

1 2 0

1 2 0

0

Answer. 28-8



