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Progression Towards a Standard Written Method of Calculation

Introduction:

This calculation policy has been written in line with the programmes of study taken from the National Curriculum and the White Rose
Scheme used at Co-op Academy Medlock for mathematics. This calculation policy has been devised to support academies in understanding
both the expectations for fluency of the national curriculum and the progression of calculation concepts through a child’s mathematical
development.

Principles:
- This policy focuses on developing proficiency with the expected formal written methods by the end of Key Stage 2 and hence the

progression guidance provided for each operation is designed to flow into the expected method as exemplified on the National
Curriculum Appendix document (see page 6 for a summary of these).

- It aims to ensure that children can use these methods accurately with confidence and understanding.

- Specific practical equipment and pictorial representations have been suggested to ensure children develop a conceptual understanding
to enable them to progress towards the expected formal written methods.

- Children ariegcouraged to complete calculations using concrete and pictorial representations alongside recording the relevant formal
written method.

- Whilst teachers work towards the fluency goals for each year group, if children present gaps in knowledge and understanding, teachers
will use materials from earlier year groups to bridge gaps in understanding.

- Teac}?ers should have an understanding of the expectations and progression for all year groups, regardless of which year group they
teach.

Representations:

The key to successful implementation of a calculation policy is the consistent use of representations (concrete and pictorial representations
that support conceptual understanding of mathematics) and this policy promotes a range of relevant representations, across the primary years.
Mathematical understanding is developed through use of representations that are first concrete (e.g. Dienes apparatus, cubes), then

pictorial (e.g. array, place value counters), finally to then facilitate abstract working (e.g. column addition, long multiplication).

This policy guides teachers through an appropriate progression of representations, and if at any point a pupil is struggling, they should revert
to familiar pictorial and/or concrete materials/ representations as appropriate.


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/335158/PRIMARY_national_curriculum_-_Mathematics_220714.pdf
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Nursery

Addition

Subtraction

Multiplication

Division

Subitise to 3

How many do you see? @ % %
Codh s

¢ oNE .
W 5 ¥

Count How many

How many are there?
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Count out ... from a larger group.
E.g. Collect 3 beanbags for a game.
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Make numbers to 5
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Begin to link numerals to quantities.
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Add 1 more

How many do | have now?

Take 1 away
How many do we have now?
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Reception Addition Subtraction Multiplication Division
Subitise to 5 1 less Double to 10 Sharing
What do you see? Lless than...is .. Double ... is ... There are ... altogether.
How do you see it? is double They are shared equally between ... groups.
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1 more
1 more than ...is ...
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[1][2]3]4[s]6]7]8][9]10]
Notice the composition of
numbers within 10

How many...?
How many...?
How many altogether?

5%

5555 I,

00000
0Q

Partition

There are ... altogether.
| can see ... here and ... there.

Take away

First... Then... Now...
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Make equal groups

There are ... groups of ...
There are ... altogether.

Grouping
There are ... groups of ...
There are ... altogether.




How many ways can you make...?

| have ...
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Combine 2 groups
There are ....

There are ....

There are .... altogether.

....and .... make ....
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Add more

First... Then.... Now....
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I have ....
| add .... more.
Now | have....
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| take ... away

Now | have ... ‘ / .
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Year 1 Addition Subtraction Multiplication Division
Representation | Aggregation (combining 2 or In Year 1, children use concrete In Year 1, children use concrete and
(concre’re or more parts) and pictorial representations to pictorial representations to solve
. . - part-whole model solve problems. They are not problems. They are not expected to
pictorial) - barmodel expected to record multiplication record division formally.
- number shapes formally
- ten frame
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Augmentation (increasing a
quantity by adding more to it)
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-bar model
-ten frame o .....
- bead string .....
- number frack @ . . . . .
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Abstract

6 and is equal to 9.
6+ =9
9=6+

wrvel] wes[]
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Sam took 3 drinks out of a new box.
How many drinks are left in the box?

|:| - l:‘ = \:‘ |:’ frogs are eating flies.
l:] - l:‘ = I:‘ I:‘ birds are flying away.

D - l:‘ = \:‘ |:| dragonflies are on the flowers.

5+5+5+5=20

Count in multiples of a
number

One bag holds 5 apples.
How many apples do 4 bags hold?

QOak puts 6 books equaliy into 3 bags.
How mcmyb oks ach bag?

ks are in each bag. A ; %

There are 20 apples altogether.
They are put in bags of 5.
How many bags are there?
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Year 2 Addition Subtraction Multiplication Division
Children should know 2s, 5s and 10s
by the end of year 2.
Representation | From Year 2, exchanging is In Year 1, subtracting one-digit In Year 2, children are infroduced In Year 2, children are introduced to
(concrete or infroduced (crossing ten in year | numbers that cross 10, is done by to the multiplication symbol. the division symbol.
. . 1is taught through counting on. | counting back, using objects,
pictorial) number fracks and number lines. 5x2=
Adding three 1-digit numbers From Year 2, children should be @@@@@
encouraged fo find the number ® ® ' ©®

23000 ggglg bond fo 10 when partitioning the
e e ool subtracted number. Ten frames,

Q number shapes and number lines

Qo .|. are particularly useful for this.

Subtract 1 and 2-digit numbers : . . . . .
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Adding a 1-digit and 2-digit
numbers
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+2 +3

38 40 43
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Adding two 2-digit numbers

Ones
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Abstract
Begin to use
formal written
methods for
addition and
subtraction
(column
method)

7+6+3=16

38
+ 23

61

1

38+ 23 =61

-
'.Jl\-r 6=28
VoA

4] 2

S

5 1

65
— 28
57
(@) 86-35=
(b) 97-64=

1 group of 2
1x2=2
2 groups of 2
2x2=4
3 groups of 2
3x2=6
4 groups of 2
4x2=8
1x2 = 6 x
2x2 = 7 x
5+5+5+5
4x5=20
5xX4=20

2=

2=

=20

There are 20 apples altogether.
They are put in bags of 5.
How many bags are there?

20+-5=4

(o) 10+5=
*x5=10

() 20+5=
x5=20

(a) 25+5=

(c) 45+5=
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Year 3 Addition Subtraction Multiplication Division
Children should know 3s, 4s and 8s
by the end of Year 3.
Representation | Add numbers with up to 3-digits Subtract numbers with up to 3-digits | Children do not need to learn the | Children do not need to learn the
(concrete or formal mulfiplication method in formal division method in year 3
ictorial Hundreds Tens Ones Hundreds Tens Ones year 3
pictorial) P— . . |" 27 Times ta'!alles Divide 2-digits by 1-digit (sharing with
.. I"" I e . no exchange)
IR Wl 7 |
Hundreds Tens Ones
Hundreds Tens Ones e ﬁ /:‘) ,\‘\ \‘/ oo
°o o |o000 e @ 29
o (“\“"\-("“:7‘-.”‘ 1 Multiplying a 2-digit number by a Tens
o) 0000 ,/E?:I%;/Zr{// 1-digit number
& 818 0000
@ [ssssnsnnnn)
e OO 0000
T,
© (22 T
[sassnsnnnn)
@ =
[aassssnnsn)
[sansnsnnnn)
I L“‘j
. |
[snsssssnnnly
?
L 435
|
265 164
273 ?

Divide 2 or 3-digits by 1-digit (sharing
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000
000
000
000
000!

0000
0000
0000
0000
0000
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with exchange)

=

Q00 000000

00 000000
C—

000
000

10
10+3=13
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Abstract

Begin to use
formal written
methods for
addition and
subtraction
(column
method)

265
+ 164
429

1

215+ 42 =

412 + 267 =

7 people joined a group of 345 people at a fun run.
How many people were at the fun run in total?

34 x5=170

h t
10
5 &
- &
6

z 1

435
— 273

162

200-45=

400-234 =

A tricycle has 3 wheels.
How many wheels are on 6 tricycles?

b4 =

Find the product of:
(@) 14and?2
(b) 3 and 22
(c) 3and 31

48 + 2 =24
52+ 4=13
53+ 4=13r1
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Year 4 Addition Subtraction Multiplication Division
Children should know all times tables up
to 12x12 by the end of year 4 in
readiness for their multiplication check.

Representation | Add numbers with up to 4 digits | Subtract numbers with up to 4 digits | Children progress to formal Children progress to formal division in
multiplication in year 4 year 5
(concrete or
i C.I, Ori Ol) Thousands | Hundreds Tens Ones Thousands | Hundreds Tens Ones
P ‘ “ " "I " .. CT 1 IR Multiplying 3 by 1-digit numbers Divide 3-digits by 1-digit
frr
g 1 R
) so ‘1 i s o [
L [ R = —
e 4 = 844

I
o
TrrTTTTTY ssame I
arrrTTT™

Thousands | Hundreds Tens [ Ones iaisiis
° 5000 Thousands | Hundreds _ Tens Ones . . \ gz — ? ? ? ?

27 0029

22D . . =
R [T 1]

2138 1,578
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Abstract 3 1 396 +3 = 132
Formal written 1 3 7 8 %{357 HIT O 258 +3 = 86

methods to be

used for +2 148 — 2735 il 357 + 5 = 71r2

addition,

;UnkerCTion 3 5 2 6 1622

multiplication. 11

4792 people were inside a stadium for a tennis match. 1 2
During the interval, 1391 went outside the stadium to get a drink.

Last year, 3657 pupils enrolled in Charleston School. How many people were left inside the stadium during the interval?
This year, 2765 pupils enrolled in the school.

How many pupils enrolled in the school in these two years altogether?
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Year 5 Addition Subtraction Multiplication Division
Representation | Add numbers with more than 4 Subtract numbers with more than 4 Multiplying 4-digit numbers by Children progress onto formal division

(concrete or digits digits 1-digit numbers methods

. . Hm
pictorial) = e Divide up to 4-digits by 1-digit
S Oz
222

(A

Multiplying 2-digit numbers by
2-digit numbers

I 104,328 ‘ 61,731 |

294,382 #
8 5 3 2
Add numbers with up to 3 : ' . Al LA LE
decimal places [ 182,501 [ ? i

Subtract numbers with up to 3
decimal places

§ Oy Oy Ty | X

Ones L Tenths Hundredths
009 000 000 |

Y-
? ziﬂ

365 241




CcO -
op Academies Trust

543

2.7

0000
0000

@ 000
© 0000
00000

Multiply 3-digit numbers by 2-digit
numbers

©0 0000000

@0 0000000
©0 0000000
000 0000

© 0 000000
©0 000000

00 000
o
0

Abstract

Formal written
methods fo be
used.

+
o
s o - .

3.65
+ 2.41

6.06
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The table shows the amount of money made from selling refreshments Find the difference between the number of runners in these marathons. S - - -
ct e oot v Fiod e el o i Begin with divisions that divide
(@) London and Los Angeles X 2 0 2
Rofroshmernts | Sl equally with no remainder
95 000 42270 - 26260 = q y ’

food £95000 476 000

g 6000 _ (b) Tokyo and Rome 3 0 6 O 0 6 O 2 1 8

-13700= 3
1 | 20 2 48 7 2

Move onto divisions with a

HI T o remainder.
8 6 r 2
2 2 3
X 31 5/4 3 2

2 2

6 6 0 Lulus school raised £1968 for charity.
The school shared the money equally between 6 charities.
6 8 2 How much did each of the charities receive?
X 200 30 4

30 6,000 | 900 120

2 400 60 8

2 3 4
X 3 2
4 |1 6 8




CO -
c)': Academies Trust

Year 6

Addition

Subftraction

Multiplication

Division

Representation
(concrete or
pictorial)

Add numbers with more

than 4 digits

HTh

104,328

Subtract numbers with more
than 4 digits

HTh | TTh | ™ [ T
o2 |022ese000/000(08

22| —000000
Varaa)

Q02|00

294382
? I
i
’ 104328 ‘ 61731 | [ 182,501 [ ? |
Add decimals Subtract decimals
[ Hordradthe ] | Ones + Tenths Hundredths
( I 1 005 000 000
000 00 o9 O
Q0O
oo (000 O b4
QDD
7]

543
|

2.7 ?

Multiplying 4-digit numbers
by 2-digit numbers

Before moving onto 4-digit
numbers multiplied by 2-digit
numbers, children should be
confident with the formal
method. If not, take a step back
using representation (see year
5) before progressing onto this.

Divide multi digits by 1-digit
(short division)

Before moving onto multiple digit
numbers divided by 1 digit,
children should be confident with
the formal method. If not, take a
step back using representation
(see year 5) before progressing
onto this.

Divide multi-digits by 2-digits
(long division)
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Abstract

Formal written
methods to be

used.

v 568337 ’
+441083

686410 '
+283660

921956
+177423

1 +81 + 5623 + 911 = GEID
T 38 + 58 + BT98 + =9543

3 + 1287+ 26+ 17 = 2011

578101 909259 754629 466734
- 194128 - 255629 - 298374 - 372741
742837 456139 781168 836551
- 286841 - 341689 - 650368 - 378159

29|34 '3 8 2

4 1

2435
~2.7

2.3

Estimate the difference between 382255 and 203 146.
Then, find the actual answer.
382 255
-203 146

1s your estimate close
to your actual answer?

( "\

The number of visitors to Brighton during one weekend was 75 580.
Due to the Brighton festival, the number of visitors during the following
weekend was 256 349.

Find the difference in the number of visitors during the two weekends.

TTh Th H T o)

A zookeeper prepares 825 kg of food for the
zo0o's elephants each week.

What is the total mass of food the zookeeper
prepares for the elephants over 16 weeks?
What is the total mass of food the zookeeper
prepares for the elephants over 32 weeks?

4 2 6 |6
2|a 5 13 1o
“12x1=12
0 36 12x2="24
1 214 32 (x30]12x3=36
“1318l0 12x4=48
B Bl 12 x5=60
712 12X6=72
(x6)
12x8=96
0 12 x7=108
12 x 10 = 120
With remainders
204 r 1 2
1 5|3 712
-3/ 0l0
712
- 60
12
24 %
5
1 5|3 712
- 3 00
712
- 6|0
12
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