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Introduction

Children are introduced to the processes of calculation through practical apparatus, 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. From the early stages, children
learn how to use models and images, such as empty number lines, to support their mental and informal written methods of
calculation.

There is a considerable emphasis on teaching mental calculation strategies. Informal written recording takes place regularly and is an
important part of learning and understanding. More formal written methods follow only when the child is able to use a wide range of
mental calculation strategies. As children’s mental methods are strengthened and refined, so too are their informal written methods.
These methods include bar models, part-part-whole diagrams and pictures. Some recording takes the form of jottings, which are used
to support children’s thinking. This may be done on scrap paper, jotter books and whiteboards and is not always retained as it is for
the children’s own personal use.

This policy contains the key pencil and paper procedures that will be taught within our school. It has been written to ensure
consistency and progression throughout the school and reflects a whole school agreement.

This policy concentrates on the introduction of standard symbols, the use of the empty numberline as a jotting to aid mental
calculation and the introduction of pencil and paper procedures. It is important that children do not abandon jottings and mental
methods once pencil and paper procedures are introduced. Therefore children will always be encouraged to look at a
calculation/problem and then decide which is the best method to choose — apparatus, pictures, mental calculation with or without
jottings, structured recording or a calculator. Our long-term aim is for children to be able to select an efficient method of their choice
(whether this be mental, written or in upper Key Stage 2 using a calculator) that is appropriate for a given task. They will do this by
always asking themselves:

e ‘Can | do this in my head?’
e ‘Do | need some apparatus?
e ‘Can | do this in my head using drawings or jottings?’
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e ‘Do | need to use a pencil and paper procedure?’

e ‘Do I need a calculator?’
Although the focus of the policy is on pencil and paper procedures it is important to recognise that the ability to calculate mentally lies
at the heart of Primary mathematics. Mental methods will be taught systematically from Reception onwards and pupils will be given
regular opportunities to develop the necessary skills. However mental calculation is not to the exclusion of written recording and
should be seen as complementary to and not as separate from it. In every written method there is an element of mental processing.
Sharing written methods with the teacher encourages children to think about the mental strategies that underpin them and to develop
new ideas. Therefore written recording both helps children to clarify their thinking and supports and extends the development of more
fluent and sophisticated mental strategies.

The overall aim is that when children leave primary school they:

« have a secure knowledge of number facts and a good understanding of the four operations;
« they are able to reason with numbers and problem solve, explaining their understanding and methods

» are able to use this knowledge and understanding to carry out calculations mentally and to apply general strategies when using
one-digit and two-digit numbers and particular strategies to special cases involving bigger numbers;

« make use of diagrams and informal notes to help record steps and part answers when using mental methods that generate
more information than can be kept in their heads;

« have an efficient, reliable, compact written method of calculation for each operation that they can apply with confidence when
undertaking calculations that they cannot carry out mentally;

« use a calculator effectively, using their mental skills to monitor the process, check the steps involved and decide if the numbers
displayed make sense.

Although not mentioned in the following grids, opportunities will be given for the children to use and apply new methods of calculating
they have learnt. Reasoning and problem solving will be used from Y1 onwards, up to Y6 where the problems will be multi-step.

Calculation Policy
The following pages show the progression in calculation (addition, subtraction, multiplication and division) and how this works in line with the National

Curriculum. The consistent use of the CPA (concrete, pictorial, abstract) approach helps children develop mastery across all the operations in an efficient and
reliable way. This policy shows how these methods develop children’s confidence in their understanding of both written and mental methods.
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RECEPTION

Addition

Subtraction

Multiplication

Division

Number rhymes & songs.
Conservation of number.
Understanding the number and what
each digit represents.

1to 1 correspondence.

1 more.

How many altogether? Physical
counting objects

Adding 2 small groups (1 digit
numbers)

Introduce ‘+’ sign.

Simple word problems.
doubling, halving and sharing

Summer Term — number line 0 to 10
to count on.

Chant counting in 10s up to 100, 2s
to 10.

Awareness of 100 square.

Number rhymes / songs
Looking at 1 less
Counting backwards

Introduce ‘take away’ vocabulary.
Practice ‘take-away’ with tangible

apparatus.

Repeated addition
Chanting in 2s, 5s, 10s

Children will understand equal
groups and share items out in play
and problem solving. They will
count in 2s and 10s and later in 5s.

QO
OO

KEY STAGE 1

Children develop the core ideas that underpin all calculation. They begin by connecting calculation with counting on and counting back, but they should
learn that understanding wholes and parts will enable them to calculate efficiently and accurately, and with greater flexibility. They learn how to use an
understanding of 10s and 1s to develop their calculation strategies, especially in addition and subtraction.

Key language: whole, part, ones, ten, tens, number bond, add, addition, plus, total, altogether, subtract, subtraction, find the difference, take away, minus,
less, more, group, share, equal, equals, is equal to, groups, equal groups, times, multiply, multiplied by, divide, share, shared equally, times-table
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Addition and subtraction: Children first learn to
connect addition and subtraction with counting,
but they soon develop two very important skills:
an understanding of parts and wholes, and an
understanding of unitising 10s, to develop efficient
and effective calculation strategies based on
known number bonds and an increasing
awareness of place value. Addition and
subtraction are taught in a way that is interlinked
to highlight the link between the two operations.

A key idea is that children will select methods and
approaches based on their number sense. For
example, in Year 1, when faced with 15 - 3 and
15 - 13, they will adapt their ways of approaching
the calculation appropriately. The teaching should
always emphasise the importance of
mathematical thinking to ensure accuracy and
flexibility of approach, and the importance of using
known number facts to harness their recall of
bonds within 20 to support both addition and
subtraction methods.

In Year 2, they will start to see calculations
presented in a column format, although this is not
expected to be formalised until KS2. We show the
column method in Year 2 as an option; teachers
may not wish to include it until Year 3.

Concrete

Multiplication and division: Children develop an
awareness of equal groups and link this with
counting in equal steps, starting with 2s, 5s and
10s. In Year 2, they learn to connect the language
of equal groups with the mathematical symbols for
multiplication and division.

They learn how multiplication and division can be
related to repeated addition and repeated
subtraction to find the answer to the calculation.

In this key stage, it is vital that children explore
and experience a variety of strong images and
manipulative representations of equal groups,
including concrete experiences as well as abstract
calculations.

Children begin to recall some key multiplication
facts, including doubles, and an understanding of
the 2, 5 and 10 times-tables and how they are
related to counting.

Pictorial

Fractions: In Year 1, children encounter halves
and quarters, and link this with their understanding
of sharing. They experience key spatial
representations of these fractions, and learn to
recognise examples and non-examples, based on
their awareness of equal parts of a whole.

In Year 2, they develop an awareness of unit
fractions and experience non-unit fractions, and
they learn to write them and read them in the
common format of numerator and denominator.

Abstract

Year 1
Addition

Counting and adding more

group to find one more.

Children add one more person or object to a

Counting and adding more

group to represent one more.

oYereYe] |

Children add one more cube or counter to a

Counting and adding more
Use a number line to understand how to link
counting on with finding one more.

one more
| 4

0 1 2 3 4 5 6 7 8 910
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One more than 4 is 5.

One morethan 6is 7.
7 is one more than 6.

Learn to link counting on with adding more

than one.
01 23 456 7 84910
[ N N N N NONONG)
5+3=8
Understanding part-part-whole Understanding part-part-whole Understanding part-part-whole
relationship relationship relationship

Sort people and objects into parts and

understand the relationship with the whole.

The parts are 2 and 4. The whole is 6.

Children draw to represent the parts and
understand the relationship with the whole.

The parts are 1 and 5. The whole is 6.

Use a part-whole model to represent the
numbers.

(10)
OO
€)+(@)-0

6+4=10

Knowing and finding number bonds
within 10

Break apart a group and put back together
to find and form number bonds.

@\@y@\@j

4

Knowing and finding number bonds
within 10

Use five and ten frames to represent key
number bonds.

0|00

5=4+1

0@

Knowing and finding number bonds
within 10

Use a part-whole model alongside other
representations to find number bonds. Make
sure to include examples where one of the
parts is zero.
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a)

b)
90 e O
4+0=4

3+1=4

Understanding teen numbers as a
complete 10 and some more
Complete a group of 10 objects and count

13 is 10 and 3 more.

Understanding teen numbers as a
complete 10 and some more

Use a ten frame to support understanding of
a complete 10 for teen numbers.

13is 10 and 3 more.

Understanding teen numbers as a
complete 10 and some more.

1 ten and 3 ones equal 13.
10+3=13

Adding by counting on

Children use knowledge of counting to 20 to
find a total by counting on using people or
objects.

Adding by counting on
Children use counters to support and
represent their counting on strategy.

:iﬁ!!'

OO0

Adding by counting on
Children use number lines or number tracks
to support their counting on strategy.

(Y Y Y Y

7

7+5=
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Adding the 1s
Children use bead strings to recognise how
to add the 1s to find the total efficiently.

A L OL000,

2+3=5
12+3=15

Adding the 1s
Children represent calculations using ten
frames to add a teen and 1s.

00000 00000

2+3=5
12+3=15

Adding the 1s

Children recognise that a teen is made from
a 10 and some 1s and use their knowledge
of addition within 10 to work efficiently.

3+5=8
So,13+5=18

Bridging the 10 using number bonds
Children use a bead string to complete a 10
and understand how this relates to the
addition.

000000 O C— OO

7 add 3 makes 10.
So, 7 add 5 is 10 and 2 more.

Bridging the 10 using number bonds

Children use counters to complete a ten
frame and understand how they can add
using knowledge of number bonds to 10.

00000 0000

+
0000

00000 000

00000

Bridging the 10 using number bonds
Use a part-whole model and a number line
to support the calculation.

Y

L 1 Il 1 ]
I I 1

q 1011 1213
9+4=13

Year 1
Subtraction

Counting back and taking away
Children arrange objects and remove to find
how many are left.

e N
/ LN
{ A
)
A\ B
“& '7'/
-y
1 1

Counting back and taking away
Children draw and cross out or use
counters to represent objects from a
problem.

Counting back and taking away

Children count back to take away and use a
number line or number track to support the
method.
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1 less than 6 is 5.
6 subtract 1 is 5.

PeE R XY

1-0-0

There are C] children left.

=

9-3=6

Finding a missing part, given awhole
and a part

Children separate a whole into parts and
understand how one part can be found by
subtraction.

L EY,
PPFPy
l

Finding a missing part, given awhole
and a part

Children represent a whole and a part and
understand how to find the missing part by
subtraction.

Finding a missing part, given awhole
and a part

Children use a part-whole model to support
the subtraction to find a missing part.

7-3=7?

Children develop an understanding of the
relationship between addition and
subtraction facts in a part-whole model.

0-0-0
()

. s B-B-0

Finding the difference
Arrange two groups so that the difference
between the groups can be worked out.

Finding the difference
Represent objects using sketches or
counters to support finding the difference.

00000
0900 ®

O+0=0
Finding the difference

+0=0J
Children understand ‘find the difference’ as

subtraction.

78410

| 23 45

o—..—
m-.—
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11181711
1288493

8 is 2 more than 6.
6 is 2 less than 8.
The difference between 8 and 6 is 2.

5-4=1
The difference between 5 and 4 is 1.

10-4=6
The difference between 10 and 6 is 4.

Subtraction within 20
Understand when and how to subtract 1s
efficiently.

Use a bead string to subtract 1s efficiently.

9090908088880 OO0
5-3=2
15-3=12

Subtraction within 20
Understand when and how to subtract 1s
efficiently.

OIOIOIO) | QUONAIA

Ce®®®

Subtraction within 20
Understand how to use knowledge of bonds
within 10 to subtract efficiently.

5-3=2
15-3=12

Subtracting 10s and 1s
For example: 18 — 12

Subtract 12 by first subtracting the 10, then
the remaining 2.

First subtract the 10, then take away 2.

Subtracting 10s and 1s
For example: 18 — 12

Use ten frames to represent the efficient
method of subtracting 12.

0000 ©000e
00006 000

First subtract the 10, then subtract 2.

Subtracting 10s and 1s
Use a part-whole model to support the
calculation.

19-14

19-10=9
9-4=5

So0,19-14=5

Subtraction bridging 10 using number
bonds
For example: 12 - 7

Arrange objects into a 10 and some 1s,
then decide on how to split the 7 into parts.

Subtraction bridging 10 using number
bonds

Represent the use of bonds using ten
frames.

Subtraction bridging 10 using number
bonds

Use a number line and a part-whole model
to support the method.

13-56

10
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VAVAVAVAY,

00000 ¢6s

XNINXININ

000s®

7is 2 and 5, so | take away the 2 and
then the 5.

For 13 — 5, | take away 3 to make 10, then
take away 2 to make 8.

I 1 1 Il 1 ! 1 1 ]
T T T T T 1

5 6 7 8 9 10 1l 12 13

Year 1
Multiplication

Recognising and making equal groups
Children arrange objects in equal and
unequal groups and understand how to
recognise whether they are equal.

A B @
F (B EHEE Y

Recognising and making equal groups
Children draw and represent equal and
unequal groups.

‘90 00 O

X
%’ 6%» @
£ 40N

Describe equal groups using words

Three equal groups of 4.
Four equal groups of 3.

Finding the total of equal groups by
counting in 2s, 5s and 10s

NONNNNNNN

There are 5 pens in each pack ...
5...10...15...20...25...30...35...40...

Finding the total of equal groups by
counting in 2s, 5s and 10s

100 squares and ten frames support
counting in 2s, 5s and 10s.

i
socle s 0ie e

v | @@l

718|49
1415|1617 1819
21 (2223 |24(25|26(27(28 |29
31132(33(34|35(36|37 (38|39
4l |42 | 43 |44 | 45|46 |47 |48 |49

EEREEG)

Finding the total of equal groups by
counting in 2s, 5s and 10s

Use a number line to support repeated
addition through counting in 2s, 5s and 10s.

I0 10 10 10 10

(YYYY)

0 10 20 30 40 50

Year 1
Division

Grouping

Learn to make equal groups from a whole
and find how many equal groups of a
certain size can be made.

Sort a whole set people and objects into
equal groups.

Grouping
Represent a whole and work out how many
equal groups.

00000) (00000

There are 10 in total.
There are 5 in each group.

Grouping
Children may relate this to counting back in

steps of 2, 5 or 10.

YT YT Y

! Il 1 1 Il 1 1 Il
T

T T T T

l7l8‘|3!IOIII12I3I4I|5

01 2 3

N+
o +

11
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There are 10 children altogether.
There are 2 in each group.
There are 5 groups.

There are 2 groups.

Sharing
Share a set of objects into equal parts and
work out how many are in each part.

XXX OOODOD

D W @ @

&0 &0 % (%

Sharing

Sketch or draw to represent sharing into
equal parts. This may be related to
fractions.

Sharing
10 shared into 2 equal groups gives 5 in
each group.

12
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Year 2
Concrete Pictorial Abstract
Year 2
Addition
Understanding | Group objects into 10s and 1s. Understand 10s and 1s equipment, and link | Represent numbers on a place value grid,
10s and 1s with visual representations on ten frames. using equipment or numerals.
Ones
® @
Bundle straws to understand unitising of
10s. 2
Ones
3
Adding 10s Use known bonds and unitising to add 10s. | Use known bonds and unitising to add 10s. | Use known bonds and unitising to add 10s.
® ® o9 |
R
| know that 4 + 3=7.
| know that 4 +3 =7. _ So, | know that 4 tens add 3 tens is 7 tens.
So, | know that 4 tens add 3 tens is 7 tens.
4+ 3=
4+3=7
4 tens + 3 tens = 7 tens
40+30=70
Adding a Add the 1s to find the total. Use known Add the 1s. Add the 1s.
1-digit number | bonds within 10.
to a 2-digit Understand the link between counting on
and using known number facts. Children

13
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O

number not \ ﬁ VY Y o should be encouraged to use known
bridging a 10 Eﬁo Eflo Ef'of fof ﬁ MJM? dilee v o8 = [ %®g | number bonds to improve efficiency and
Yo e P98 © ®® | accuracy.
41 is 4 tens anq 1 one. 34 is 3 tens and 4 ones. ! } } } ' } ' } } ' ]
41 add 6 ones is 4 tens and 7 ones. 4 ones and 5 ones are 9 ones. 30 31 32 33 34 35 36 37 38 39 4
The total is 3 tens and 9 ones.
] ] ] This can be represented horizontally or
This can also be done in a place value grid. 0 ) vertically.
S
T | 0 v ® ® 34 +5=39
4 ® ©
10 E - 2 or
oa ! ® ® T (O)
e o ® ®@ 3|4
- —_/
- + 5
AT
q
_—
Adding a Complete a 10 using number bonds. Complete a 10 using number bonds. Complete a 10 using number bonds.
1-digit number
to a 2-digit 00 [0[0) 00 @0 @@ @)[e]
number 0/0|000oeeee 0|0
bridaing 10 . 00|00 0o eee + [O]O
ridging E R +W o/0|[0[0|[0[0|[0®) o)
I ‘ 0@ Qj CICCIC) +5 +2
919|060 @'6)6/9 @6 (O[O ¥y Yy Yy Ny
There are 4 tens and 5 ones. oo oeeoeeeeo 7=5+2
| need to add 7. | will use 5 to complete a 0/0||0e 0o |ee o0 45+5+2=52
10, then add 2 more. CICNCICNCICINCIC ] E)e)
Adding a Exchange 10 ones for 1 ten. Exchange 10 ones for 1 ten. Exchange 10 ones for 1 ten.
1-digit number
to a 2-digit
number using
exchange

14
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Le —
Nm-;\o)

G

N
N[ NO

number using
columns

Adding a Add the 10s and then recombine. Add the 10s and then recombine.
multiple of 10
to a 2-digit N 37+20="
number l‘{HH * ' §4
10 10 1010 E} 30+20=50
H ] NS 50+7=57
27 is 2 tens and 7 ones. PPPSO B
50 is 5 tens. _ 37 +20=57
66 is 6 tens and 6 ones.
There are 7 tens in total and 7 ones. 66 +10="76
So, 27 + 50 is 7 tens and 7 ones. _
A 100 square can support this
understanding.
[7]83 9] a0
Adding a Add the 10s using a place value grid to Add the 10s using a place value grid to Add the 10s represented vertically. Children
multiple of 10 | support. support. must understand how the method relates to
to a 2-digit unitising of 10s and place value.

15
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T ) 9) T ) O ( T \ O
9
o Coe y 999 |6
Ny
eee Ree #4310
yPl Y
\ NZINZINZ
o 1+3=4
lten + 3 tens =4 tens
16 is 1 ten and 6 ones. 16 is 1 ten and 6 ones. 16 +30 = 46
30 is 3 tens. 30 is 3 tens.
There are 4 tens and 6 ones in total. There are 4 tens and 6 ones in total.
Adding two Add the 10s and 1s separately. Add the 10s and 1s separately. Use a Add the 10s and the 1s separately, bridging
2-digit part-whole model to support. 10s where required. A number line can
O L2 2 2 £ H
numbers EE EE ig EE EE support the calculations.
N R R N
199999 1Ho99 32+ NIV, 1o
N R R N 7
VR 1Y i = oy MU}
NAANZANS NoANS 17 C] E] [:]D —
5+3=8
There are 8 ones in total. 17+25
11=10+1
3+2=5 32+10=42
There are 5 tens in total. 42+1=43
35+23=58 32+11=43
Adding two Add the 1s. Then add the 10s. Add the 1s. Then add the 10s.
2-digit
numbers using
a place value
grid

16
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Tens

2999

— w|—
(O\-L\N@

(J-\—w—D
o~ NIO

Subtraction

Adding two Add the 1s. Exchange 10 ones for a ten. Add the 1s. Exchange 10 ones for a ten.
2-digit Then add the 10s. Then add the 10s.
numbers with Tens | Ones
exchange § seese T(O°
316
6 +2(9
99088 —?
CERCRC X
|
! Mo
Ones 3|6
$9985 429
29809 9) 6 5
22
Ones
999
®9
Year 2

Subtracting
multiples of 10

Use known number bonds and unitising to
subtract multiples of 10.

Use known number bonds and unitising to
subtract multiples of 10.

Use known number bonds and unitising to
subtract multiples of 10.

17
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®OFIF I

8 subtract 6 is 2.
So, 8 tens subtract 6 tens is 2 tens.

( 100 |
l 0 |

10-3=7
So, 10 tens subtract 3 tens is 7 tens.

(0)
@ @

7 tens subtract 5 tens is 2 tens.
70 - 50 =20

Subtracting a
single-digit
number

Subtract the 1s. This may be done in or out
of a place value grid.

le) oo

e e

T @)
oo
N o>ge

Subtract the 1s. This may be done in or out
of a place value grid.

TR
AN RRRRRa
R
e T TS
""""I”
NN RRRR RN

9,

D)
BRRRRRRRRE

AL
AR RRRRRRE

®
Re
R

Subtract the 1s. Understand the link
between counting back and subtracting the
1s using known bonds.

30 3l 38 39 40

32 33 34 35 36 3
I O
3 49
- 7
3 5 9-3=6
39-3=36

Subtracting a
single-digit
number
bridging 10

Bridge 10 by using known bonds.

0/0|[0/0][0[0 @8]
00 00 0o se
00 00 06 e
000000
CICCICICE )
35-6

| took away 5 counters, then 1 more.

Bridge 10 by using known bonds.

0

e

eeoeee
eeeee
eeeee
eoeoeee
eeoeee
eeoeee

35-6
First, | will subtract 5, then 1.

Bridge 10 by using known bonds.

—4
6 17 18 19 20 21 22 23 24 25 26
24 -6=7?

24-4-2=7

Subtracting a
single-digit
number using
exchange

Exchange 1 ten for 10 ones. This may be
done in or out of a place value grid.

Exchange 1 ten for 10 ones.

Exchange 1 ten for 10 ones.

18
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£ A

93 |ooo
1 L
'k

& P

TR
MR ARARAR R

25-7=18

Subtracting a
2-digit number

Subtract by taking away.

O000000000O
QLOOOOQQ0O00
O000000000O
O000000000O
O)0]0)%)%)%}%)9) )%
%Z@'@Z@'@'@'@'@'

61 - 18
| took away 1 ten and 8 ones.

Subtract the 10s and the 1s.

This can be represented on a 100 square.

123 |4|5(6|7(|8]|49]l0
121314 ([I5]16(17 |18 (19|20
2112223242526 (2728|2930
31132(33|34(35|36|37|38|39|40
41 |42 |43 | 44 | 45| 46 | 47 |[48 |49 | 50
51 |52 |53 |54|55|56|57||58 |59 |60
6l |62 |63 |64|65|66|67 |68|69|70
7117273 |74|75|76|77 |78 |79 |80
81 [82|83(84|85(86|87(88|89(90
91 ({92|93(94|95(96|97 (98|99 (100

Subtract the 10s and the 1s.

This can be represented on a number line.
-10 -10 -10 -10 -1

i I I Il U
r T T T

63 64

23 33 43 53
64 -41="7

64 -1=63

63 -40=23

64 —41 =23

- - 10 10

2 26 36 46
46 - 20 =26

26 -5=21

46 -25=21

Subtracting a
2-digit number
using place

Subtract the 1s. Then subtract the 10s. This
may be done in or out of a place value grid.

Subtract the 1s. Then subtract the 10s.

Using column subtraction, subtract the 1s.
Then subtract the 10s.

19
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value and
columns

T

Cp

i

(8%
A

38 -16 =22

Ones
ERELES

- 4

wNU'l())

k

— [

wliNn |0

Fu

Subtracting a
2-digit number
with exchange

Exchange 1 ten for 10 ones. Then subtract
the 1s. Then subtract the 10s.

Ones
3 @ 29D

O
0
D

Ones

20O
2o
2EQ
LLEO

Using column subtraction, exchange 1 ten
for 10 ones. Then subtract the 1s. Then
subtract the 10s.

T O
4 5
-2 7

Year 2
Multiplication

20




Calculation Policy

Equal groups
and repeated
addition

Recognise equal groups and write as
repeated addition and as multiplication.

t i ol

3 groups of 5 chairs
15 chairs altogether

Recognise equal groups using standard
objects such as counters and write as
repeated addition and multiplication.

000 000 000
o0 OO o0

3 groups of 5
15 in total

Use a number line and write as repeated
addition and as multiplication.

0 3 10 15
5+5+5=15
3x5=15

Using arrays to
represent
multiplication
and support
understanding

Understand the relationship between
arrays, multiplication and repeated addition.

AMIMIMMID
22221

Aansnaa
4 groups of 5

Understand the relationship between
arrays, multiplication and repeated addition.

Q0000
00000
00000
00000
00000

4 groups of 5 ... 5 groups of 5

Understand the relationship between arrays,
multiplication and repeated addition.

Understanding
commutativity

Use arrays to visualise commutativity.

| can see 6 groups of 3.
| can see 3 groups of 6.

Form arrays using counters to visualise
commutativity. Rotate the array to show that
orientation does not change the
multiplication.

essdse

This is 2 groups of 6 and also 6 groups of 2.

:

J:

i

Use arrays to visualise commutativity.
4+4+4+4+4=20

' .\ lll
5+5+5+5=20

4x5=20and5x4=20

Learning x2,
x5 and x10
table facts

Develop an understanding of how to unitise
groups of 2, 5 and 10 and learn
corresponding times-table facts.

Understand how to relate counting in
unitised groups and repeated addition with
knowing key times-table facts.

Understand how the times-tables increase
and contain patterns.

21



Calculation Policy

®

3 groups of 10 ... 10, 20, 30
3x10=30

OOO00O0O0O0000O
0]0]0]0]0]0]0]0]0]0)
slelslelelslolalels)]
0 B %0 .

10+10+10=30
3x10=30

2 A &
aaa

-}

.
za
-~

e T T T A
010101010 10 10 IO

equally

parts, one at a time.

parts using a bar model.

5x10=50
6 x 10 =160
Year 2
Division
Sharing Start with a whole and share into equal Represent the objects shared into equal Use a bar model to support understanding

of the division.
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000000000000

12 shared equally between 2.
They get 6 each.

Start to understand how this also relates to
grouping. To share equally between 3
people, take a group of 3 and give 1 to each
person. Keep going until all the objects
have been shared

‘9 2 &

SOODS OO TOOO®

15

R AR [ W L WL WL
RIKIKINYN| KINKNISKINN I K<NYK<N<

They get 5 \ each.

15 shared equally between 3.
They get 5 each.

0]0)
0]0)

 d 4
0]0)

OO
0]0)

0]0)
0]0)

OO
OO

0000000000000 00000
18

[ |

20 shared into 5 equal parts.

There are 4 in each part.

18+2=9

Grouping
equally

Understand how to make equal groups from
a whole.

70977800 2o27)=8 0@

8 divided into 4 equal groups.
There are 2 in each group.

Understand the relationship between
grouping and the division statements.

Understand how to relate division by
grouping to repeated subtraction.
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2:3=4

XY I I

2+4=3

oo xoxrn

2+6=2

o oo oo oo oo oo o

2+2=6

000000000000

coc 000000000

C Y YN

01 2 3 4 5 6 7 8 9101 12
There are 4 groups now.

12 divided into groups of 3.
12+3=4

There are 4 groups.

Using known
times-tables to
solve divisions

Understand the relationship between
multiplication facts and division.

Xy
S G G > |
XY
> Sige g S g

4 groups of 5 cars is 20 cars in total.
20 divided by 4 is 5.

Link equal grouping with repeated
subtraction and known times-table facts to
support division.

CO0C000000 0000000000 0000000000 OO00000000

N

0 10 20 30 40

40 divided by 4 is 10.

Use a bar model to support understanding
of the link between times-table knowledge
and division.

Relate times-table knowledge directly to
division.

Ix10=10

2x10=20

3x10=30 I used the 10
4 x 10 =40 times-table

5x10=50 to help me.

6 x 10 =60 3 x 10 = 30.

7x10=70

8x10=280

| know that 3 groups of 10 makes 30, so |
know that 30 divided by 10 is 3.

3x10=30 so 30+10=3
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KEY STAGE 2

In Years 3 and 4, children develop the basis of written methods by building their skills alongside a deep understanding of place value. They should use
known addition/subtraction and multiplication/division facts to calculate efficiently and accurately, rather than relying on counting. Children use place value
equipment to support their understanding, but not as a substitute for thinking.

Key language: partition, place value, tens, hundreds, thousands, column method, whole, part, equal groups, sharing, grouping, bar model

Addition and subtraction: In Year 3 especially,
the column methods are built up gradually.
Children will develop their understanding of how
each stage of the calculation, including any
exchanges, relates to place value. The example
calculations chosen to introduce the stages of
each method may often be more suited to a
mental method. However, the examples and the
progression of the steps have been chosen to
help children develop their fluency in the process,
alongside a deep understanding of the concepts
and the numbers involved, so that they can apply
these skills accurately and efficiently to later
calculations. The class should be encouraged to
compare mental and written methods for specific
calculations, and children should be encouraged
at every stage to make choices about which
methods to apply.

In Year 4, the steps are shown without such fine
detail, although children should continue to build
their understanding with a secure basis in place
value. In subtraction, children will need to develop
their understanding of exchange as they may
need to exchange across one or two columns.

By the end of Year 4, children should have
developed fluency in column methods alongside a
deep understanding, which will allow them to
progress confidently in upper Key Stage 2.

Multiplication and division: Children build a
solid grounding in times-tables, understanding the
multiplication and division facts in tandem. As
such, they should be as confident knowing that 35
divided by 7 is 5 as knowing that 5 times 7 is 35.
Children develop key skills to support
multiplication methods: unitising, commutativity,
and how to use partitioning effectively.

Unitising allows children to use known facts to
multiply and divide multiples of 10 and 100
efficiently. Commutativity gives children flexibility
in applying known facts to calculations and
problem solving. An understanding of partitioning
allows children to extend their skills to multiplying
and dividing 2- and 3-digit numbers by a single
digit.

Children develop column methods to support
multiplications in these cases.

For successful division, children will need to make
choices about how to partition. For example, to
divide 423 by 3, it is effective to partition 423 into
300, 120 and 3, as these can be divided by 3
using known facts.

Children will also need to understand the concept
of remainder, in terms of a given calculation and
in terms of the context of the problem.

Fractions: Children develop the key concept of
equivalent fractions, and link this with multiplying
and dividing the numerators and denominators, as
well as exploring the visual concept through
fractions of shapes. Children learn how to find a
fraction of an amount, and develop this with the
aid of a bar model and other representations
alongside.

in Year 3, children develop an understanding of
how to add and subtract fractions with the same
denominator and find complements to the whole.
This is developed alongside an understanding of
fractions as numbers, including fractions greater
than 1. In Year 4, children begin to work with
fractions greater than 1.

Decimals are introduced, as tenths in Year 3 and
then as hundredths in Year 4. Children develop an
understanding of decimals in terms of the
relationship with fractions, with dividing by 10 and
100, and also with place value.

Concrete

Pictorial

Abstract
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Year 3
Addition

Understanding
100s

Understand the cardinality of 100, and the
link with 10 tens.

Unitise 100 and count in steps of 100.

Represent steps of 100 on a number line
and a number track and count up to 1,000

1,000

4 X
GGG

& -‘;i ij&-‘;‘ & &) and back to 0.

Use cubes to place into groups of 10 tens. B “ﬂ 1825 B8y B2y 82)

999999 OSSO 10

sesesessse o | 0o | 200 | 300 | (]| [ ]] 600 | 700

000000000‘43 100 200

PIVVOPSSS O S

500 400 200 0

SHHHE U =0

P90 9SOBS D B0

VIOV 9POSD P 9

PPV P9I OB® 9100
Understanding | Unitise 100s, 10s and 1s to build 3-digit Use equipment to represent numbers to Represent the parts of numbers to 1,000
place valueto | numbers. 1,000. using a part-whole model.

]}

|

Use a place value grid to support the
structure of numbers to 1,000.

200

Place value counters are used alongside
other equipment. Children should
understand how each counter represents a
different unitised amount.

(2)
@9 () ()

215=200+10+5

Recognise numbers to 1,000 represented
on a number line, including those between
intervals.

Adding 100s

Use known facts and unitising to add
multiples of 100.

Use known facts and unitising to add
multiples of 100.

Use known facts and unitising to add
multiples of 100.

Represent the addition on a number line.

Use a part-whole model to support unitising.
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-+-
e — — b — — 3 E =— — 3

3+2=5
3 hundreds + 2 hundreds = 5 hundreds
300 + 200 =500

3+4=7
3 hundreds + 4 hundreds = 7 hundreds
300 + 400 = 700

3+2=5
300 + 200 = 500

3-digit number
+ 1s, no
exchange or
bridging

Use number bonds to add the 1s.

Y YYYY
214+ 4 =7
Now there are 4 + 4 ones in total.
4+4=8
214 + 4 =218

Use number bonds to add the 1s.

H T (o}
EEEE Use numberw
bonds to add
e the Is. -
Q+4=q

2 4 q
245 + 4
5+4=9
245 + 4 = 249

Understand the link with counting on.

245 + 4

245 246 247 248 249 250

Use number bonds to add the 1s and
understand that this is more efficient and
less prone to error.

245 + 4 =7
| will add the 1s.

54+44=9
So, 245 + 4 = 249

3-digit number
+ 1s with
exchange

Understand that when the 1s sum to 10 or
more, this requires an exchange of 10 ones
for 1 ten.

Children should explore this using unitised
objects or physical apparatus.

Exchange 10 ones for 1 ten where needed.

Use a place value grid to support the
understanding.

Understand how to bridge by partitioning to
the 1s to make the next 10.
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H T @)
EEE ooooo
H T (0]
ooooo
L]
H T (@)
0000
oo
H il (@)
[ii 88
o0
oo
a8
H T (0]
E EE :

135+7 =142

135+7=7
135+5+2=142

Ensure that children understand how to add
1s bridging a 100.

198 +5="7

198 + 2 + 3 =203

3-digit number
+10s, no
exchange

Calculate mentally by forming the number
bond for the 10s.

Calculate mentally by forming the number
bond for the 10s.

351+30="7

Calculate mentally by forming the number
bond for the 10s.

753 + 40
| knowthat5+4=9

So, 50 +40 =90
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Eg;‘ Eg;‘ Eg;‘

L + e

234 + 50

There are 3 tens and 5 tens altogether.
3+5=8

In total there are 8 tens.

234 + 50 = 284

Sl LAl E

5 tens + 3 tens = 8 tens
351 +30=381

753 +40 =793

3-digit number
+ 10s, with
exchange

Understand the exchange of 10 tens for 1
hundred.

)

Add by exchanging 10 tens for 1 hundred.

184 +20="7
H T | o
!
\_ F J
H T 0
184 + 20 =204

Understand how the addition relates to
counting on in 10s across 100.

N N\

-
184 190 200

184 +20="7
204

| can countin 10s ... 194 ...
184 + 20 = 204

Use number bonds within 20 to support
efficient mental calculations.

385 + 50

There are 8 tens and 5 tens.
That is 13 tens.
385+50=300+130+5
385 + 50 = 435

3-digit number
+ 2-digit
number

Use place value equipment to make and
combine groups to model addition.

(e e} D

Use a place value grid to organise thinking
and adding of 1s, then 10s.

Use the vertical column method to
represent the addition. Children must
understand how this relates to place value
at each stage of the calculation.

29



Calculation Policy

3-digit number
+ 2-digit
number,
exchange
required

Use place value equipment to model
addition and understand where exchange is
required.

Use place value counters to represent
154 + 72.

Use this to decide if any exchange is
required.

There are 5 tens and 7 tens. That is 12 tens
so | will exchange.

Represent the required exchange on a
place value grid using equipment.

275+16="7

(0]

-

e
275+ 16 =291

Note: In this example, a mental method may
be more efficient. The numbers for the
example calculation have been chosen to
allow children to visualise the concept and
see how the method relates to place value.
Children should be encouraged at every
stage to select methods that are accurate
and efficient.

Use a column method with exchange.
Children must understand how the method
relates to place value at each stage of the
calculation.

HTO

2 7(5
6

+ |

—|o »nn|O

H T
2(7)5
0
_ar
)
HTO
75
| 6
q |

2
+

275+16 =291

3-digit number
+ 3-digit
number, no
exchange

Use place value equipment to make a
representation of a calculation. This may or
may not be structured in a place value grid.

326 + 541 is represented as:

Represent the place value grid with
equipment to model the stages of column
addition.

Use a column method to solve efficiently,
using known bonds. Children must
understand how this relates to place value
at every stage of the calculation.
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Bl | |oee
[ memEoo

3-digit number
+ 3-digit
number,
exchange
required

Use place value equipment to enact the
exchange required.

H T ©)

aso

There are 13 ones.
| will exchange 10 ones for 1 ten.

Model the stages of column addition using
place value equipment on a place value
grid.

L]

Use column addition, ensuring
understanding of place value at every stage
of the calculation.

H T
12
2 |

=)o

+

B

= o
-

+
N
N o|0

=

»
w

0 o3

+
>~ >

- N
~N o0

w
»
w

126 + 217 = 343

Note: Children should also study examples
where exchange is required in more than
one column, for example 185 + 318 = ?

Representing
addition
problems, and
selecting
appropriate
methods

Encourage children to use their own
drawings and choices of place value
equipment to represent problems with one
or more steps.

These representations will help them to
select appropriate methods.

Children understand and create bar models
to represent addition problems.

275+99="7

374
1

J 1
( 275 | aa ]

275+ 99 =374

Use representations to support choices of
appropriate methods.

?
1

1
275 | aa |

PR

| will add 100, then subtract 1 to find the
solution.
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128 +105+83 =7
| need to add three numbers.

128 + 105 = 233
233
r—I_
(28 | 105 | 83|
316
( . 1
( 233 | 83 |

Year 3
Subtraction

Subtracting
100s

Use known facts and unitising to subtract
multiples of 100.

e — — L — — - — —

5-2=3
500 - 200 = 300

Use known facts and unitising to subtract
multiples of 100.

) 2 B L 2 I )

4-2=2
400 - 200 = 200

Understand the link with counting back in

100s.

1 I
0 100 200 300 40 500

400 - 200 = 200

Use known facts and unitising as efficient
and accurate methods.

| know that 7 — 4 = 3. Therefore, | know that
700 - 400 = 300.

3-digit number
=1s,no
exchange

Use number bonds to subtract the 1s.

[
=

10 LOLLIES

214 -3=7

Use number bonds to subtract the 1s.

ZE
=
(@)

[pessssesasn]
aoooa
Qoaa

319 -4="?

Understand the link with counting back
using a number line.

Use known number bonds to calculate
mentally.

476 -4=7?

@
b9 () (&)
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4-3=1
214 -3 =211

H T (0]
||||| gi
| | &
a®
3 | q
9-4=5
319-4=2315

6-4=2
476 - 4= 472

3-digit number
- 1s, exchange
or bridging
required

Understand why an exchange is necessary

by exploring why 1 ten must be exchanged.

Use place value equipment.

Represent the required exchange on a
place value grid.

1561-6=7

H

TIE
TIES

Calculate mentally by using known bonds.
1561-6=72

151 -1-5=145

3-digit number
- 10s, no
exchange

Subtract the 10s using known bonds.

381-10="7
8 tens with 1 removed is 7 tens.

381 -10=371

Subtract the 10s using known bonds.

H 1) 0]

| BHE0

EanmmmmmaE)
Q

CLLIIIILL]

8tens —1ten=7tens
381 -10=371

Use known bonds to subtract the 10s
mentally.

372 -50="7
70 -50=20

So, 372 - 50 = 322
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3-digit number
- 10s,
exchange or
bridging
required

Use equipment to understand the exchange
of 1 hundred for 10 tens.

Represent the exchange on a place value
grid using equipment.

210-20=7

H T @)

RazEaRA=2Y E

| need to exchange 1 hundred for 10 tens,
to help subtract 2 tens.

H T (@)

210 -20=190

Understand the link with counting back on a
number line.

Use flexible partitioning to support the
calculation.

236-60=7

25
(09) @9 ()

235=100+130+5
235-60=100+70 +5
=175

3-digit number
— up to 3-digit
number

Use place value equipment to explore the
effect of splitting a whole into two parts, and
understand the link with taking away.

..
l.. |

Represent the calculation on a place value
grid.

0

[EERG
(el t. )

FEELT]
CE}

oaupo
CE}

Use column subtraction to calculate
accurately and efficiently.

I
—

w o
(5, )
N a|lo

~N

X
—
(@]

w o
[0, o]
N O

»
~

> 5
—
o

w 2o
(O ]
[\ o]

o
N
~

3-digit number
- up to 3-digit
number,

Use equipment to enact the exchange of 1
hundred for 10 tens, and 1 ten for 10 ones.

Model the required exchange on a place
value grid.

Use column subtraction to work accurately
and efficiently.
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exchange 1756-38=7 %TX_'C;
required s | need to subtract 8 ones, so | will exchange | _ .,
a ten for 10 ones. 3 7

175 -38 =137

If the subtraction is a 3-digit number

— g 8800 H T 0 subtract a 2-digit number, children should
g8806 :
@ sasas understand how the recording relates to the
iHl> place value, and so how to line up the digits
EERREE correctly.
Children should also understand how to
Hl - L 2 exchange in calculations where there is a
EEEEE asses zero in the 10s column.
H EENNEN
H HTO
506
H T 0 B
00000
GONEN
Eggggg HEENER
Representing Use bar models to represent subtractions. Children use alternative representations to
subtraction check calculations and choose efficient
problems ‘Find the difference’ is represented as two methods.

bars for comparison.
Children use inverse operations to check
Team A [ 454 ) additions and subtractions.

The part-whole model supports

TeamB [ 128 | understanding.

Bar models can also be used to show that a | | have completed this subtraction.

part must be taken away from the whole. 525-270=25
I will check using addition.
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Year 3
Multiplication

Understanding
equal grouping
and repeated

Children continue to build understanding of
equal groups and the relationship with
repeated addition.

Children recognise that arrays demonstrate
commutativity.

Children understand the link between
repeated addition and multiplication.

commutativity
to support

flexibly.

commutativity.

addition They recognise both examples and non- 0000 e e, a2 it A R
examples using objects. 0000 Wm’
P 902 ©000 A (N SN N S S S A
0 3 6 q 12 15 18 2| 24
@9
e 8 groups of 3 is 24.
)
ee This is 3 groups of 4 83+3+3+3+3+3+3+3=24
Q .. ' 8x3=24
2 . This is 4 groups of 3. o
Children recognise that arrays can be used A bar model may represent multiplications
to model commutative multiplications. as equal groups.
2I4
g%g%%%%% (R NN B N B B
i i Q:ﬁ! %! %! %! 6x4=24
| can see 3 groups of 8.
| can see 8 groups of 3.
Using Understand how to use times-tables facts Understand how times-table facts relate to Understand how times-table facts relate to

commutativity.
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understanding
of the times-
tables

There are 6 groups of 4 pens.
There are 4 groups of 6 bread rolls.

| can use 6 x 4 = 24 to work out both totals.

6x4=24
4x6=24

| need to work out 4 groups of 7.
| know that 7 x 4 = 28

so, | know that

4 groups of 7 = 28

and
7 groups of 4 = 28.

Understanding
and using x3,
x2, x4 and x8
tables.

Children learn the times-tables as ‘groups
of’, but apply their knowledge of
commutativity.

| can use the x3 table to work out how
many keys.

| can also use the x3 table to work out how
many batteries.

Children understand how the x2, x4 and x8
tables are related through repeated
doubling.

‘900"
000
000 |
. (00O
(000" 000
000! 000
000 OO0 000
000 OO0 0]0]0)
Ix2=6 3%4=2 3x8=24

Children understand the relationship
between related multiplication and division
facts in known times-tables.

2x5=10
5x2=10
10+5=2
10+-2=5

Using known
facts to
multiply 10s,
for example
3 x40

Explore the relationship between known
times-tables and multiples of 10 using place
value equipment.

Make 4 groups of 3 ones.

Understand how unitising 10s supports
multiplying by multiples of 10.

Understand how to use known times-tables
to multiply multiples of 10.
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006 000 0600 000

Make 4 groups of 3 tens.

| 7 7 717 0 0 11 % 171 1 1 7 1 11 7 1 11 1 T 1 i 17 T 1 1 1 2 1
(EEEwEEEseE —(SEEEEEEEE 2 (AEES)EEEeEEy (S]6E)EEEEE)

I 1 1117 ElEEEEEEES) EEsIER sl 1 1 1 J

What is the same?
What is different?

4 groups of 2 ones is 8 ones.
4 groups of 2 tens is 8 tens.

4x2=8
4 x20=80

+2 +2 +2 +2

(YY YN

0 |

—————+—
2345678
+20 +20 +20 +20

ARAAR

I l
I 1
0 10 20 30 40 50 60 70 80

4x2=8
4 x20=80

Multiplying a
2-digit number
by a 1-digit
number

Understand how to link partitioning a 2-digit
number with multiplying.

Each person has 23 flowers.

Each person has 2 tens and 3 ones.

There are 3 groups of 2 tens.
There are 3 groups of 3 ones.

Use place value equipment to model the
multiplication context.

Use place value to support how partitioning
is linked with multiplying by a 2-digit
number.

3x24=7

06606

06606

06060

el

Use addition to complete multiplications of
2-digit numbers by a 1-digit number.

4x13="7?

4x3=12 4x10=40
12 + 40 =52

4x13=52
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0 (@)
(: [Sassnnnnan) p—p.
'y —
] —

There are 3 groups of 3 ones.

There are 3 groups of 2 tens.

[Easssaaan)

LLE
EunssssnEn)
(EEEEEEEEEE)

3 x20=60
60+12=72
3x24=72

Multiplying a
2-digit number
by a 1-digit
number,
expanded
column
method

Use place value equipment to model how
10 ones are exchanged for a 10 in some
multiplications.

3x24=7°
3x20=60
3x4=12

aaoaaad
S agooaQ
aa
+
aa

I

3x24=60+12
3x24=70+2
3x24=72

Understand that multiplications may require
an exchange of 1s for 10s, and also 10s for
100s.

4x23="7

4 x23=92

Children may write calculations in expanded
column form, but must understand the link
with place value and exchange.

Children are encouraged to write the
expanded parts of the calculation
separately.

NN NN ]
[N N-H-N.]
N N-N-N- ]
oooo00
ooooo +
ooooo

5x20

140
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knowledge to
divide

ALLTDEERAARENTIID

@
[ 4
U
@
®
O
U
@]
@
@
O
O
®
®
©
+4

=12

48 divided into groups of 4.

There are 12 groups.

4 x12 =48
48 +4 =12

T O
@@ 000
ee 000
@ee OOO
@@ 000
ee 000
5%x23=7
5x3=15
5x20 =100
5x23=115
Year 3
Division
Using times- Use knowledge of known times-tables to Use knowledge of known times-tables to Use knowledge of known times-tables to
tables calculate divisions. calculate divisions. calculate divisions.

| need to work out 30 shared between 5.

| know that 6 x 5 = 30
so | know that 30 -5 = 6.

A bar model may represent the relationship
between sharing and grouping.

Le 1 4[4 4] 4] 4]
24+4=6
24+6=4

Children understand how division is related
to both repeated subtraction and repeated
addition.

-8 -8 -8
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24 +8=3

+8 +8 +8 +8
0 8 16 24 32
32+8=4

Understanding
remainders

Use equipment to understand that a
remainder occurs when a set of objects
cannot be divided equally any further.

HIHm 2o al

There are 13 sticks in total.
There are 3 groups of 4, with 1 remainder.

Use images to explain remainders.

22 +5 =4 remainder 2

Understand that the remainder is what
cannot be shared equally from a set.

22+5=7
3x5=15
4x5=20

5 x5=25 ... this is larger than 22
So, 22 + 5 = 4 remainder 2

Using known
facts to divide
multiples of 10

Use place value equipment to understand
how to divide by unitising.

Make 6 ones divided by 3.
(so)(eo)(so)

Now make 6 tens divided by 3.

What is the same? What is different?

Divide multiples of 10 by unitising.

12 tens shared into 3 equal groups.
4 tens in each group.

Divide multiples of 10 by a single digit using
known times-tables.

180+3="7?
180 is 18 tens.

18 divided by 3 is 6.
18 tens divided by 3 is 6 tens.

18+3=6
180 +3 =60

2-digit number
divided by

1-digit number,
no remainders

Children explore dividing 2-digit numbers by
using place value equipment.

Children explore which partitions support
particular divisions.

Children partition a number into 10s and 1s
to divide where appropriate.
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D 0000
D 0000
TRy
CEEFTTTTEEY

48 +2=7

First divide the 10s.

0

Then divide the 1s.

0000

0000

[s=sssssass] aa
CITTTITITT
[a=aasszaas]

CITITTTITT

| need to partition 42 differently to divide by
3.

(o) (soan)
(o) (ocoon)
(e==m) (sosa)
42 =30+ 12

42 +3=14

60+2=30
8+2=4

30+4=34

68+2=34

Children partition flexibly to divide where
appropriate.

42+3=7?
42=40+2

| need to partition 42 differently to divide
by 3.

42=30+ 12

30+3=10
12+3=4

10+ 4 =14
42+3=14

2-digit number
divided by
1-digit number,
with
remainders

Use place value equipment to understand
the concept of remainder.

Make 29 from place value equipment.
Share it into 2 equal groups.

660600)0

Il
&

06600

There are two groups of 14 and
1 remainder.

Use place value equipment to understand
the concept of remainder in division.

29+2=7

06000)0

06000

Il
3

29 + 2= 14 remainder 1

Partition to divide, understanding the
remainder in context.

67 children try to make 5 equal lines.

67 =50+ 17
50+5=10

17 =5 = 3 remainder 2
67 +5 =13 remainder 2

There are 13 children in each line and
2 children left out.
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1 thousand + 2 thousands = 3 thousands

1,405 + 2,000 = 3,405

| can add the 100s mentally.
200 + 300 = 500

So, 4,256 + 300 = 4,556

Year 4

Concrete Pictorial Abstract
Year 4
Addition
Understanding | Use place value equipment to understand Represent numbers using place value Understand partitioning of 4-digit numbers,
numbers to the place value of 4-digit numbers. counters once children understand the including numbers with digits of 0.
10,000 relationship between 1,000s and 100s.

0000000000000 | |
2,000 + 500 + 40 + 2 = 2,542 @ @ °
5,000 + 60 + 8 = 5,068
4 thousands equal 4,000.
_ Understand and read 4-digit numbers on a
1 thousand is 10 hundreds. number line.
5.(=)I0 ' 5,():20

Choosing Use unitising and known facts to support Use unitising and known facts to support Use unitising and known facts to support
mental mental calculations. mental calculations. mental calculations.
methods
where Make 1,405 from place value equipment. Th H T 0 4,256 + 300 =7
appropriate eeee 00 OCOOOO 00000

Add 2,000. @ 2+3=5 200 + 300 =500

®e®
Now add the 1,000s. 4,256 + 300 = 4,556
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Column
addition with
exchange

Use place value equipment on a place
value grid to organise thinking.

Ensure that children understand how the
columns relate to place value and what to
do if the numbers are not all 4-digit
numbers.

Use equipment.to show 1,905 + 775.

Th H T 0
® OICIO0) COOOO
CIOCO]

90000 OO 00000
®e OlC)

Why have only three columns been used for
the second row? Why is the Thousands box
empty?

Which columns will total 10 or more?

Use place value equipment to model
required exchanges.

Th H
@ ooooo@@.cao ooo
Cee® |©@® 000 B%’—”J
Th H f
® EEEEE @@ocao
Ceee |©® 0/00) .
th [ H T 0
@ |ooooo 00000
CEEE® loo 0/00) =
®
Th | H T 0
@ Y cocee
©eee (0o 0/00) °
®

Include examples that exchange in more
than one column.

Use a column method to add, including
exchanges.

Th H T(O)
| 5 5|4
% 2 Bl7
y

|

Th H(T)O
I 5|54
+4 213817
q i

\_/
Th(HYT O
I1|5]5 4
+ 412018 7
7)a
e I
(ThYH T O
1[5 5 4
H4|2 3 7
5J7 a |

—

Include examples that exchange in more
than one column.

Representing
additions and
checking
strategies

Bar models may be used to represent
additions in problem contexts, and to justify
mental methods where appropriate.

Use rounding and estimating on a number
line to check the reasonableness of an
addition.
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ThH T O
l 1373 | 7 9 4
| 799 | 574 | 8=
I 3 7 3
| | I
| chose to work out 574 + 800,
then subtract 1.
6,000
[ . 1
[ 29 3000 |

This is equivalent to 3,000 + 3,000.

I L I e
0 1000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000
912 + 6,149 =7

| used rounding to work out that the
answer should be approximately
1,000 + 6,000 = 7,000.

Year 4
Subtraction

Choosing
mental
methods
where
appropriate

Use place value equipment to justify mental
methods.

1D

What number will be left if we take away
3007

Use place value grids to support mental
methods where appropriate.

Th

H T
0GR 00000\ NN 00000
ee ® L J

7,646 — 40 = 7,606

Use knowledge of place value and unitising
to subtract mentally where appropriate.

3,501 - 2,000
3 thousands — 2 thousands = 1 thousand

3,501 - 2,000 = 1,501

Column
subtraction
with exchange

Understand why exchange of a 1,000 for
100s, a 100 for 10s, or a 10 for 1s may be
necessary.

Represent place value equipment on a
place value grid to subtract, including
exchanges where needed.

Use column subtraction, with understanding
of the place value of any exchange
required.
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Th | H T 0
® e OO
Th | H T [
® e SoloNN
Th | H i [¢)
00008(COONN
CELL Y
L1
Th | H T [
@0®®® COORN
g:..‘

Th H T (0)
I 2 5]0
-~ & 2]o0
9
Th H(T)O
I 2[5]o0
- 4210
3)0
(Th HY T O
Yy 2|5 o
o &l2 o
8/3 o0
(MAYH T O
vI['2 5 o
- 4 2 0
8 3 0

Column
subtraction
with exchange
across more
than one
column

Understand why two exchanges may be
necessary.

2,502 -243 =7

| need to exchange a 10 for some 1s, but
there are not any 10s here.

Make exchanges across more than one
column where there is a zero as a place
holder.

2,602 -243=7?
th [ H ] o)
©e 000 OCOOOCI0®
OOOCOO
Th H M o |
©e 0000 (OO0 ..QOQJ
QOO 00000
00

Make exchanges across more than one
column where there is a zero as a place
holder.

2,602 -243=7?
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l

Th(H T)O

Th H(T O
2 43|99 '2

Th H T O
2 439'9'2
- 2 4 3
2 2 5 9

Representing
subtractions
and checking

Use bar models to represent subtractions
where a part needs to be calculated.

Total

Use inverse operations to check
subtractions.

Multiplication

strategies Lty | calculated 1,225 - 799 = 574.
; O ] | will check by adding the parts.
( ? | 2819 | ThH T O
Yes votes No votes [ 1.225 ] 7 9 49
| 799 | 574 | t 81 &
| can work out the total number of Yes votes | & & 3
using 5,762 - 2,899.
The parts do not add to make 1,225.
Bar models can also represent ‘find the | must have made a mistake.
difference’ as a subtraction problem.
Danny 899 <;)
tais 1,005 )
Year 4
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Multiplying by
multiples of 10
and 100

Use unitising and place value equipment to
understand how to multiply by multiples of
1, 10 and 100.

|
1
1

3 groups of 4 ones is 12 ones.
3 groups of 4 tens is 12 tens.
3 groups of 4 hundreds is 12 hundreds.

CEEE]

aoss

LELE]

Use unitising and place value equipment to
understand how to multiply by multiples of
1, 10 and 100.

3x4=12
3 x40=120
3 x 400 = 1,200

Use known facts and understanding of
place value and commutativity to multiply
mentally.

4x7=28

4 x 70 =280
40 x 7 = 280

4 x 700 = 2,800
400 x 7 = 2,800

Understanding
times-tables
up to 12 x 12

Understand the special cases of multiplying
by 1 and 0.

Represent the relationship between the x9
table and the x10 table.

DHERERERERE

oo|oo|ee|oe|ee|ee
DRRREREREREE
R ERERREEEERERE
R PEEREEEE|EIE

Represent the x11 table and x12 tables in
relation to the x10 table.

e |
B C o oo ooooo0 NN 0000000 0
6500000000 MENGCC0C000000 SENCC 0000000 oM
[cccoo000004 660000000 MNCGCC 000000 A
2x11=20+2
3x11=30+3
4x11=40+4
ecocccecs I
peeeeeerec
4x12=40+8

Understand how times-tables relate to
counting patterns.

Understand links between the
x3 table, x6 table and x9 table
5x6isdouble5 x 3

x5 table and x6 table
| know that 7 x 5 = 35
so |l know that 7 x 6 =35+ 7.

x5 table and x7 table
3x7=3x5+3x2

3%x5 %2

——r"
00000
00000
00000

000
000

|

3x7

x9 table and x10 table
6 x10=60
6x9 =60-6

Understanding
and using
partitioning in
multiplication

Make multiplications by partitioning.

4 x 12 is 4 groups of 10 and 4 groups of 2.

Understand how multiplication and
partitioning are related through addition.

Use patrtitioning to multiply 2-digit numbers
by a single digit.

18x6="7
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000000
000000

000000
000000

000000
000000

000000
000000

000000
000000

000000
000000

000000
000000

@0000® 000000
200000® 000000

2x6x10=120

00000000 00000000 '8*6='&"‘_‘}*8"6
@00 00000 00000000 =60 + 48
00000000 00000000 =los
lOOOHOOOOOl pOOOOOOq
| I I
4x3=12 4x5=20 4x8=32
4x12=40+8
4x3=12 18x6=10x6+8x6
4x5=20 = 60 + 48
12+20=32 = 108
4x8=32
Column Use place value equipment to make Use place value equipment alongside a Use the formal column method for up to
multiplication multiplications. column method for multiplication of up to 3-digit numbers multiplied by a single digit.
for 2- and 3-digit numbers by a single digit.
3-digit Make 4 x 136 using equipment. 31 ;
numbers @EEOOO & T i
multiplied bya | ®@©0000000® 00000 3 9 3 6
singledigit | Q00500006 000000 s
0000000 LS Understand how the expanded column
method is related to the formal column
| can work out how many 1s, 10s and 100s. method and understand how any
exchanges are related to place value at
There are 4 x 6 ones. .. 24 ones each stage of the calculation.
There are 4 x 3 tens ... 12 tens 5 3
There are 4 x 1 hundreds ... 4 hundreds . B 23
x 5
24 + 120 + 400 = 544 - 15
1 00 ]
1 15
Multiplying Represent situations by multiplying three Understand that commutativity can be used | Use knowledge of factors to simplify some
more than two | numbers together. to multiply in different orders. multiplications.
numbers

24 x5=12x2x5
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& O
8 8&
& Wl | D W
g8 B

Each sheet has 2 x 5 stickers.
There are 3 sheets.

There are 5 x 2 x 3 stickers in total.

5x2x3=30
LI_J
I0 x3=30

12 x10=120

10x6x2=120
60 x 2=120

2x2x5=

L|_J
12x10 =120
So, 24 x5=120

Year 4
Division

Understanding
the
relationship
between
multiplication
and division,
including
times-tables

Use objects to explore families of
multiplication and division facts.

0000600
000000
000000
©00000
4x6=24

24 is 6 groups of 4.
24 is 4 groups of 6.

24 divided by 6 is 4.
24 divided by 4 is 6.

Represent divisions using an array.

0000000
0000000
0000000
0000000

28+7=4

Understand families of related multiplication
and division facts.

| know that5 x 7 = 35
so | know all these facts:

5x7=35
7x5=35
35=5x%x7
35=7x5
35+-5=7
35+-7=5
7=35+5
5=35+7

Dividing
multiples of 10
and 100 by a
single digit

Use place value equipment to understand
how to use unitising to divide.

Represent divisions using place value
equipment.

Use known facts to divide 10s and 100s by
a single digit.

15+-3=5

150 + 3=50
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8 ones divided into 2 equal groups
4 ones in each group

8 tens divided into 2 equal groups
4 tens in each group

8 hundreds divided into 2 equal groups
4 hundreds in each group

‘I+3=D
000000000
q0+3=[:]

CIEIE)C CICIC AT,
6660668

9+3=3

9 tens divided by 3 is 3 tens.
9 hundreds divided by 3 is 3 hundreds.

1500 + 3 = 500

Dividing 2-digit
and 3-digit
numbers by a
single digit by
partitioning
into 100s, 10s
and 1s

Partition into 10s and 1s to divide where
appropriate.

39+3=7
3x10=30 3x3=9
39=30+9
30+3=10
9+3=3
39+3=13

Partition into 100s, 10s and 1s using Base
10 equipment to divide where appropriate.

39+3="7
Elﬂﬂ
bm
Dﬁﬂ

3 groups of I ten 3 groups of 3 ones

39=30+9

30+3=10
9+3=3

39+3=13

Partition into 100s, 10s and 1s using a part-
whole model to divide where appropriate.

142 +2 =7

OO0
0:2= ] 40+2=( ] 6:2=(]

100 +2 =50

40+2=20
6+2=3

50+20+3=73
142 +2 =73

Dividing 2-digit
and 3-digit
numbers by a
single digit,
using flexible
partitioning

Use place value equipment to explore why
different partitions are needed.

42 +3=7

I will split it into 30 and 12, so that | can
divide by 3 more easily.

Represent how to partition flexibly where
needed.

84+7=7

| will partition into 70 and 14 because | am
dividing by 7.

Make decisions about appropriate

partitioning based on the division required.

72:2=36 72 +3=24 72 +4=18 72+6=12
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g0

@) 0000000000 00
0000000000 00
0000000000 00
(0) () ©000000000 00
0000000000 00
70:7=10 4:7-2 QOO0 000000 0O
0000000000 00

84 +7=12

Understand that different partitions can be
used to complete the same division.

60:3=20 60:3=2012:3=4
132 +3=44

120:3=40 12:3=4

30+3=1030+3=1030+3=1030+3=10 2:3=4

Understanding
remainders

Use place value equipment to find

remainders.

85 shared into 4 equal groups

There are 24, and 1 that cannot be shared.

olop

Represent the remainder as the part that
cannot be shared equally.

00000000006 OCO00 @
00000000006 OCO00 ©
0000000000 CO00
0000000000 OO0
0000000000 CO0O

72 +5 =14 remainder 2

Understand how partitioning can reveal
remainders of divisions.

(=) ()
80+4=20

12+4=3

95 + 4 = 23 remainder 3
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KEY STAGE 2

In upper Key Stage 2, children build on secure foundations in calculation, and develop fluency, accuracy and flexibility in their approach to the four
operations. They work with whole numbers and adapt their skills to work with decimals, and they continue to develop their ability to select appropriate,

accurate and efficient operations.

Key language: decimal, column methods, exchange, partition, mental method, ten thousand, hundred thousand, million, factor, multiple, prime number,

square number, cube number

Addition and subtraction: Children build on their
column methods to add and subtract numbers
with up to seven digits, and they adapt the
methods to calculate efficiently and effectively
with decimals, ensuring understanding of place
value at every stage.

Children compare and contrast methods, and they
select mental methods or jottings where
appropriate and where these are more likely to be
efficient or accurate when compared with formal
column methods.

Bar models are used to represent the calculations
required to solve problems and may indicate
where efficient methods can be chosen.

Multiplication and division: Building on their
understanding, children develop methods to
multiply up to 4-digit numbers by single-digit and
2-digit numbers.

Children develop column methods with an
understanding of place value, and they continue
to use the key skill of unitising to multiply and
divide by 10, 100 and 1,000.

Written division methods are introduced and
adapted for division by single-digit and 2-digit
numbers and are understood alongside the area
model and place value. In Year 6, children
develop a secure understanding of how division is
related to fractions.

Multiplication and division of decimals are also
introduced and refined in Year 6.

Fractions: Children find fractions of amounts,
multiply a fraction by a whole number and by
another fraction, divide a fraction by a whole
number, and add and subtract fractions with
different denominators. Children become more
confident working with improper fractions and
mixed numbers and can calculate with them.
Understanding of decimals with up to 3 decimal
places is built through place value and as
fractions, and children calculate with decimals in
the context of measure as well as in pure
arithmetic.

Children develop an understanding of
percentages in relation to hundredths, and they
understand how to work with common
percentages: 50%, 25%, 10% and 1%.
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I need to exchange 10 tens for a 100.

TThTh H T O
2 0 I 5 3
+1 9 1 75
39 3 2 8

Concrete Pictorial Abstract
Year 5
Addition
Column Use place value equipment to represent Represent additions, using place value Use column addition, including exchanges.
addition with additions. equipment on a place value grid alongside
whole written methods. TThth H T O
numbers Add a row of counters onto the place value 4 1 * B
grid to show 15,735 + 4,012. TTh T H T 0 AL N
@ OOOOO| 000 3 7 59 2
| |
Uil i i L 2 ® ©0000|® 00000000
® 00000 ::OOO OO0 00000 ©eee OO

Representing
additions

Bar models represent addition of two or
more numbers in the context of problem
solving.

f I 1

( fasma | £28370 | f6725 |

?
| £1450 )

Holly ([ £2,600
L . J
£4,050
ThH T O ThH T O
2600 2600
+1 450 +4 050
405 0 6 650

Use approximation to check whether
answers are reasonable.

TThTh H T O TThTh H T O
2 3 4 0 5 2 3 4 0 5

+ 7 8 9 2 + 7 8 9 2
2 0 2 9 7 3 1 2 9 7

| will use 23,000 + 8,000 to check.

Adding tenths

Link measure with addition of decimals.

Two lengths of fencing are 0-6 m and
0-2m.
How long are they when added together?

Use a bar model with a number line to add
tenths.

Understand the link with adding fractions.

6 2 8

10 10 10
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06 m 0-2m

0-6 m 0-2m
l Y I 1

(
[O-Iml0-Im|0-Im|0-Im|0-Im|0-|m|0~|m|0»|m]

T 1 1 T 1 1 ) T
0O Ol 02 03 04 05 06 07 08 09 |

0-6+0-2=0-8
6 tenths + 2 tenths = 8 tenths

6 tenths + 2 tenths = 8 tenths
0-6+02=0-8

Adding

decimals using

Use place value equipment to represent
additions.

Use place value equipment on a place
value grid to represent additions.

Add using a column method, ensuring that
children understand the link with place
value.

column
addition Show 0-23 + 0-45 using place value Represent exchange where necessary.
counters. _O - Tth Hth
o . Tth Hth O - Tth Hth 0 =~2 3
. [P0 o ee 0-9 2 [*0-4 5
+0-3 3 0-6 8
-looe | |eee 122 5 IlInclude exchange where required,
o alongside an understanding of place value.
Include examples where the numbers of §+hH;h
decimal places are different. =085 B
I «2 5
0 . Tth Hth O - Tth Hth | -
00000 - 5 .0 o |Include additions where the numbers of
+ | -2 5 | decimal places are different.
O - 00 00000 . .
34+065="7
B ~THeHh
3:-4 0
+0-6 5
Year 5
Subtraction
Column Use place value equipment to understand Represent the stages of the calculation Use column subtraction methods with
subtraction where exchanges are required. using place value equipment on a grid exchange where required.
with whole alongside the calculation, including
numbers 2,250 - 1,070 exchanges where required.
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15,735 - 2,582 = 13,153

TTh Th H i O | TThTh H T ©
® 00000 00000000 000OFE | S 7 3 S
i - 258 2
3
Now subtract the 10s. Exchange I hundred for 10 tens.
TTh Th [ T | o ] TThthH T O
@ Q0000 ...... o0 ....” 15 %7'3 5
(] ”z % - 258 2
5 3
Subtract the 100s, 1,000s and 10,000s.
TTh T 0o l TThTh H T O
I
° oom ﬁﬁ sssgooess ' @5 s
ﬂ - 25 82
I 3 1 5 3

TThTh H T O
6 "2'0 a9 7
-1 8 5 3 4
4 3 5 6 3

62,097 — 18,534 = 43,563

Checking
strategies and
representing
subtractions

Bar models represent subtractions in
problem contexts, including ‘find the
difference’.

Athletics Stadium [ 75,450

Hockey Centre } 42300
Velodrome 15,735 3

Children can explain the mistake made
when the columns have not been ordered
correctly.

Correct method
TThTh H T © TThTh H T O
7877 7 877

+ 4 0 | 2 + 4 0 1 2
5 79 9 7 2 | 8 8 9

Use approximation to check calculations.

| calculated 18,000 + 4,000 mentally to
check my subtraction.

Choosing
efficient
methods

To subtract two large numbers that are
close, children find the difference by
counting on.

2,002 -1,995="7

+5 +2

YN

1,995 2,000 2,002

Use addition to check subtractions.
| calculated 7,546 - 2,355 = 5,191.
I will check using the inverse.
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Subtracting

Explore complements to a whole number by

Use a place value grid to represent the

Use column subtraction, with an

Multiplication

decimals working in the context of length. stages of column subtraction, including understanding of place value, including
exchanges where required. subtracting numbers with different numbers
of decimal places.
5.74-2.25=7
3:921 -3.75=7?
() . Tth Hth O - Tth Hth
00000 A (0OOOE 00e® 5.7 4 O - Tth Hth Thth
OO #4225 3 -9 2 |
Exchange | tenth for 10 hundredths. . = 3 = 7 5 0
o) C Tth Hth O - Tth Hth
00000 COOOC 00000 s 7 '4
. |©P 00000 - > > 5
OOO® -
Now subtract the 5 hundredths.
(o} . Tth Hth O - Tth Hth
00000 COOOC 00000 5 7 '4
. |©D 00008 -2 > >
PALL 49
Now subtract the 2 tenths, then the 2 ones.
0 . Tth Hth O - Tth Hth
00089 |COOOY 00008 5 7 '4
. @D 00008 - > s
PEPP 3-4 49
Year 5

Understanding
factors

Use cubes or counters to explore the
meaning of ‘square numbers’.

25 is a square number because it is made
from 5 rows of 5.

Use cubes to explore cube numbers.

Use images to explore examples and non-
examples of square numbers.

8x8=064
82=64

Understand the pattern of square numbers
in the multiplication tables.

Use a multiplication grid to circle each
square number. Can children spot a
pattern?
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8 is a cube number.

12 is not a square number, because you
cannot multiply a whole number by itself to
make 12.

multiples of 10,
100 and 1,000

multiplying by unitising.
cmoa;

5 groups of 3 ones is 15 ones.
5 groups of 3 tens is 15 tens.

[ssnssssnas)
[anssssanns)
(TTTITTIrI)
T

So, | know that 5 groups of 3 thousands
would be 15 thousands.

how to multiply by multiples of 10, 100 and

1,000.
000 0066
OO0 EOE®
8588 228
0000 00660
0000 @906 OO000 ©Oe®
0000 6080 o000 088
4x3=12 6x4=24
4 x 300 = 1,200 6 x 400 = 2,400

Multiplying by | Use place value equipment to multiply by Understand the effect of repeated Understand how exchange relates to the
10, 100 and 10, 100 and 1,000 by unitising. multiplication by 10. digits when multiplying by 10, 100 and
1,000 1,000.
4x|=4ones=4 o o ) ]
ey P ||| T
4 x 100 = 4 hundreds
= 400 | 7
17 x10=170
17 x 100 =17 x 10 x 10 = 1,700
17 x 1,000 =17 x 10 x 10 x 10 = 17,000
Multiplying by | Use place value equipment to explore Use place value equipment to represent Use known facts and unitising to multiply.

5x4=20

5 x40 =200

5x 400 = 2,000

5 x 4,000 - 20,000

5,000 x 4 = 20,000

Multiplying up
to 4-digit

Explore how to use partitioning to multiply
efficiently.

Represent multiplications using place value
equipment and add the 1s, then 10s, then
100s, then 1,000s.

Use an area model and then add the parts.
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numbersbya |8x17="? 100 60 3
single digit T o 5| 100 x5=500 | 60 x5 =300 3x5=15
Seesssesss| (soseses| | o°o°0
p )
® Use a column multiplication, including any
0000000000 0000000 o 200 required exchanges.
0000000000 0000000
0000000000 0000000 D36
0000000000 0000000 @ ©OO
0000000000 0000000 ®© )
8 x 10 =80 8x7=56
80 + 56 = 136 ® 000
So0,8x17 =136
Multiplying 2- Partition one number into 10s and 1s, then | Use an area model and add the parts. Use column multiplication, ensuring
digit numbers | add the parts. understanding of place value at each stage.
by 2-digit 28x15="7
numbers 23x15="7 34
20 m 8m T O |« 27
00 e ———
10m 20 x 10 =200 m? 8 x 10 = 80 m? 00 2 328 o7
8 0
4 0
5m 20 x 5 =100 m? 8 x 5=40 m? 2 0 3 4
=10 x 27
50 28 x 15 =420 238 34x7
3x15=45 t %3 6 8 0 34x20
) 3 4 5
There are 345 bottles of milk in total. ]
3 4
23 x 15 =345 " 5
2 328 34 x7
680 34x20
918 34x27
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Multiplying up
to 4-digits by
2-digits

Use the area model then add the parts.

100 40 3 Th

143 %12 =1716 +

There are 1,716 boxes of cereal in total.

143 x12=1,716

w oo o o olH

oo oo oo o0

Use column multiplication, ensuring
understanding of place value at each stage.

I 4 3
x I 2
2 8 6 143 x 2
I 4 3 0 143 x 10
I 7 1 6 143 x 12

Progress to include examples that require
multiple exchanges as understanding,
confidence and fluency build.

1,274 x32=7
First multiply 1,274 by 2.

12 7 4

2 5 4 8 1,274 x 2

Then multiply 1,274 by 30.

2

X

4

2
i 8 1,274 x 2
0

1,274 x 30

No»
N R W

2
3 8,2,

Finally, find the total.

1 2 7 4
x 3 2
2 5,4 8 1,274 x 2
3 8,2,2 0 1,274 x 30
4 0 7 6 8 1,274 x 32

!
1,274 x 32 = 40,768
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Multiplying Use place value equipment to explore and Represent multiplication by 10 as exchange | Understand how this exchange is

decimals by understand the exchange of 10 tenths, 10 on a place value grid. represented on a place value chart.

10, 100 and hundredths or 10 thousandths.

1,000 g é‘" Th|H | T | O |e|Tth
2 |25
25x10=25 5 ¥
® ’ - .

2-5 x 100 =250 2 5 0
® 25x1,000=2500 | 2] 5 0 |-
4| ©
® OO
0-14x10=1-4
Year 5
Division

Understanding
factors and
prime numbers

Use equipment to explore the factors of a
given number.

24+3=8

24+8=3

8 and 3 are factors of 24 because they
divide 24 exactly.

24 + 5 = 4 remainder 4.

5 is not a factor of 24 because there is a
remainder.

Understand that prime numbers are
numbers with exactly two factors.

13+1=13
13+2=6r1
13+4=4r1

1 and 13 are the only factors of 13.
13 is a prime number.

Understand how to recognise prime and
composite numbers.

| know that 31 is a prime number because it
can be divided by only 1 and itself without
leaving a remainder.

I know that 33 is not a prime number as it
can be divided by 1, 3, 11 and 33.

| know that 1 is not a prime number, as it
has only 1 factor.

Understanding
inverse
operations and
the link with
multiplication,
grouping and
sharing

Use equipment to group and share and to
explore the calculations that are present.

| have 28 counters.

I made 7 groups of 4. There are 28 in total.

Represent multiplicative relationships and
explore the families of division facts.

(e000)(0000)(0000)(0000)(0000)
(e000)(0000)(0000)(0000)(0000)
(e000)(0000)(0000)(0000)(0000)

Represent the different multiplicative
relationships to solve problems requiring
inverse operations.
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| have 28 in total. | shared them equally into
7 groups. There are 4 in each group.

| have 28 in total. | made groups of 4. There
are 7 equal groups.

60+4=15
60 + 15 = 4

12+3=
12 + =3 /IZ\
(Jx3=n

+3=12 D * 2

Understand missing number problems for
division calculations and know how to solve
them using inverse operations.

multiples of 10,
100 and 1,000

known facts and unitising.

equipment when dividing by unitising.

CITTTTTTTY

[EEEEEEEEEE)

OOTTITTITy

[EEESEsEEEE

EESEINSERRE

OOy

(Eesssssnnn)

[Esssssssns]

[Ensaanannn)

[aasaannann)

T

[Enssssssnn]

[Ensssssnnn]

[Ensnsssnan]

ity

[EEEESEEEEE)

[EEEEEEEEEE)

22+7?7=2
22+2=7
?+2=22
?+22=2
Dividing whole | Use place value equipment to support Use a bar model to support dividing by Understand how and why the digits change
numbers by unitising for division. unitising. on a place value grid when dividing by 10,
10, 100 and 100 or 1,000.
1,000 4,000 + 1,000 380 +10=38
Th H m (o}
) | (2] | (o | [o]
oo x (] 3,200 +-100="7
4,000 is 4 thousands. /\ 3,200 is 3 thousands and 2 hundreds.
200 +100=2
4 x 1,000= 4,000 o« [ 3,000 +100 = 30
3,200 + 100 = 32
So, 4,000+ 1,000 =4 380 is 38 tens.
38 x 10 = 380 So, the digits will move two places to the
10 x 38 = 380 right.
So, 380 +10 =38
Dividing by Use place value equipment to represent Represent related facts with place value Reason from known facts, based on

understanding of unitising. Use knowledge
of the inverse relationship to check.

3,000 + 5 =600
3,000 + 50 =60
3,000 + 500 = 6

5 x 600 = 3,000
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15 ones put into groups of 3 ones. There
are 5 groups.
15+3=5

15 tens put into groups of 3 tens. There are
5 groups.

150+30=5

180 is 18 tens.

18 tens divided into groups of 3 tens. There
are 6 groups.

180+30=6

12 ones divided into groups of 4. There are
3 groups.

12 hundreds divided into groups of 4
hundreds. There are 3 groups.

1200 + 400 = 3

50 x 60 = 3,000
500 x 6 = 3,000

Dividing up to
four digits by a
single digit
using short
division

Explore grouping using place value
equipment.

268 +2="7
There is 1 group of 2 hundreds.
There are 3 groups of 2 tens.

There are 4 groups of 2 ones.

264 +2=134

Use place value equipment on a place
value grid alongside short division.

The model uses grouping.

A sharing model can also be used, although
the model would need adapting.

T O
Aor 00000
OCO
T O
NoE GlOl00l0
o OGO
| T o
“[e)

Lay out the problem as a short division.

Use short division for up to 4-digit numbers
divided by a single digit.

0 55 6
7133839 %
3,892 + 7 = 556

Use multiplication to check.
556 x 7 =7

6x7=42

50 x 7 =350

500 x 7 = 3500

3,500 + 350 + 42 = 3,892
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There is 1 group of 4 in 4 tens.
There are 2 groups of 4 in 8 ones.

Work with divisions that require exchange.

4[q 2
4'2
4a 2

2(3)
4 q

T

(0]

®0

T

p*go@e 10
BEBE)

T

_.....
CERE 100000

First, lay out the
problem.

How many groups of 4 go
into 9 tens?

2 groups of 4 tens with | ten
left over.

Exchange the | ten left
over for 10 ones.

We now have |2 ones.

How many groups of 4 go
into 12 ones?

3 groups of 4 ones.

Understanding
remainders

Understand remainders using concrete
versions of a problem.

80 cakes divided into trays of 6.

mr
T

80 cakes in total. They make 13 groups of
6, with 2 remaining.

Use short division and understand
remainders as the last remaining 1s.

Lay out the problem

as short division.

How many groups of 6 go

T (o]
68 0
n T o
6 [[8)70 EOEE

into 8 tens?

There is | group of 6 tens.

There are 2 tens remaining.

I3 r2
6| 8|%0

=
OOE

How many groups of 6 go
into 20 ones?

There are 3 groups of 6
ones.

There are 2 ones remaining.

In problem solving contexts, represent
divisions including remainders with a bar
model.

683
r 1
(s | 16 | 136 | 136 136

683 =136 x5+ 3
683+5=136r3
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Dividing
decimals by
10, 100 and
1,000

Understand division by 10 using exchange.

2 ones are 20 tenths.

20 tenths divided by 10 is 2 tenths.

Represent division using exchange on a
place value grid.

[ o[ Tth Hth
®  |CCOEO

1.5is 1 one and 5 tenths.

This is equivalent to 10 tenths and 50
hundredths.

10 tenths divided by 10 is 1 tenth.

50 hundredths divided by 10 is 5
hundredths.

1.5 divided by 10 is 1 tenth and 5
hundredths.

1.5+10=0.15

Understand the movement of digits on a
place value grid.

0 | o [Tth] Hth
olel 8] 5.
0 [*P0 M8 S5

Thth

0-85+ 10 =0-085

O [e[Tth| Hth | Thth
8o 5]
0 | ~>8 T35

8-5+ 100 = 0-085

Understanding
the
relationship
between
fractions and
division

Use sharing to explore the link between
fractions and division.

1 whole shared between 3 people.
Each person receives one-third.

D 73¥

v'»’ ’-
@D (;‘3 & 9 <
@7 2%
; R FR #R

Concrete

Use a bar model and other fraction
representations to show the link between
fractions and division.

w|—

| +3=

Pictorial

Use the link between division and fractions
to calculate divisions.

Abstract
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Year 6
Addition
Comparing Represent 7-digit numbers on a place value | Discuss similarities and differences Use column addition where mental methods
and selecting grid, and use this to support thinking and between methods, and choose efficient are not efficient. Recognise common errors
efficient mental methods. methods based on the specific calculation. | with column addition.
methods Compare written and mental methods
M HTHS|Th Th H T g alongside place value representations. 32,145 + 4,302 = ?
(L] 0000 © [ ] Q00 [
T o - e TThTh H T O TThTh H T O
; : | : : 3 2 | 4 5 3 2 | 4 5
40,265 43,265 [:] [:] D + 4 3 0 ) © % 3 0 2
TTh Th | H T [ © TThTh H T O 2 b 4 4 J 7 5 1 6 5
CEEE] ) 8@@@@’00000 402 65 _
ese eeeseos o8 | > 5 %2 2 | Which method has been completed
accurately?
Use bar mo_del and number I|r_1_e . What mistake has been made?
representations to model addition in
problem-solving and measure contexis. Column methods are also used for decimal
K T additions where mental methods are not
mnlr%es efficient.
: : : H T O :TthHth
12:05 13:05 1313 | 4 0-0 9
+ 4 9 -8 ¢
| 8 9 -9 8
|
Selecting Represent 7-digit numbers on a place value | Use a bar model to support thinking in Use place value and unitising to support
mental grid, and use this to support thinking and addition problems. mental calculations with larger numbers.
methods for mental methods.
larger numbers 257,000 + 99,000 = ? 195,000 + 6,000 = ?
Where i “M ..H;h. { J = o = 0.: : (] . ‘|)
appropriate f ) 195+5+1=201
( £257,000 £100,000 ]
2,411,301 + 500,000 = ? 195 thousands + 6 thousands = 201
thousands
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This would be 5 more counters in the HTh
place.

So, the total is 2,911,301.

2,411,301 + 500,000 = 2,911,301

| added 100 thousands then subtracted
1 thousand.

257 thousands + 100 thousands = 357
thousands

257,000 + 100,000 = 357,000
357,000 - 1,000 = 356,000

So, 257,000 + 99,000 = 356,000

So, 195,000 + 6,000 = 201,000

Understanding
order of
operations in
calculations

Use equipment to model different
interpretations of a calculation with more
than one operation. Explore different
results.

3x5-2=7
CICI\ ele]e
oOor 00O
o o8 o0 00
QONW o0ox
o oR
N G=3-

Model calculations using a bar model to
demonstrate the correct order of operations
in multi-step calculations.

16 x 4
1

cab i4|4]4|4|4|4|4[4|4|4|4|4|4|4]4|AI] }?
trailer l[6]6]6]6|6]6]6|6[6|6|6[6|6|6]e‘.|6]l ‘

T
16 x 6

This can be writtenas: 16 x 4 + 16 x 6

(16 < 4) + (16 x 6]

64 + 96 =160

Understand the correct order of operations
in calculations without brackets.

Understand how brackets affect the order of
operations in a calculation.

4+6x16
4+ 96 =100
(4+6)x16
10 x16=160

Year 6
Subtraction

Comparing
and selecting
efficient
methods

Use counters on a place value grid to
represent subtractions of larger numbers.

Th | H T 0
®e 0RVVY OOOON 00000
® QAR 2BW

Compare subtraction methods alongside
place value representations.

-4 -30 -500
H

N H !
t t t t
2,145 2,149 2,179 2,679

Th H T 0
CIC) ORBVR OOOON 0000®
L R LU

Compare and select methods.

Use column subtraction when mental
methods are not efficient.

Use two different methods for one
calculation as a checking strategy.

Th H T O +6 - 400
-1 5 5 8
l Il l
3 9 4

T T T
1,552 1,558 1,952
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H
2 6
5
|

N ow oA
wn| » 2|0

Use a bar model to represent calculations,
including ‘find the difference’ with two bars
as comparison.

[ computer game ]

puzzle book i

£12-50

Use column subtraction for decimal
problems, including in the context of
measure.

H T O :Tth Hth

3 0 9-6 0
-2 0 6-4 0

I 0 3-2 0

Subtracting
mentally with
larger numbers

Use a bar model to show how unitising can
support mental calculations.

950,000 - 150,000
That is 950 thousands — 150 thousands

( 950 )

pi S

150 800

So, the difference is 800 thousands.
950,000 - 150,000 = 800,000

Subtract efficiently from powers of 10.

10,000 - 500 = ?

4 groups of 2,345
This is a multiplication:

4 x 2,345

~

Year 6
Multiplication
Multiplying up | Use equipment to explore multiplications. Use place value equipment to compare Understand area model and short
to a 4-digit methods. multiplication.
number by a h H T 5 Method |
single digit @® 000 0000 00000 @28 e8¢ 00000) 3225 Compare and select appropriate methods
number ©O 000 (OGO 00000 ©00000°000000) 3225 for specific multiplications.

@e 000 OO0 00000 @eeee-- 00000 3225

2900
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2,345 x 4

Method 2

4 x3.000 4x200 4x20 4x5
12,000 + 800 + 80 + 20=12,900

Method 3

3000 200 20 5
4| 12,000 | 800 | 80 | 20 |

12,000 + 800 + 80 + 20 = 12,900

Method 4
3225
x 4
1 2900

2

Multiplying up
to a 4-digit
number by a
2-digit number

Use an area model alongside written
multiplication.

Method |
1,000 200 30 5
20| 20,000 | 4,000 600 100
1| 1,000 200 30 5
| 2 35
x 2 1
5 Ix5
3 0 I x 30
2 00 1 x200
I 000 I x 1,000
I 00 20x5
6 0 0 20 x 30
4 0 0 0 20 x 200
2 0000 20 x 1,000
259 35 21 x 1,235

Use compact column multiplication with
understanding of place value at all stages.

I 2 3 5
x 2 |
[ 2 3 5 1 x 1,235
2 47 00 20 x 1,235
2 59 35 2l x 1,235

Using
knowledge of
factors and
partitions to
compare
methods for
multiplications

Use equipment to understand square
numbers and cube numbers.

5x5=5%=25
5x5x5=5%=25x5=125

Compare methods visually using an area
model. Understand that multiple
approaches will produce the same answer if
completed accurately.

Use a known fact to generate families of

related facts.

170 x 11

1,870 + 11 = 170

171 x 1l

17 x 110
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5,200 5,000 200

20 | 5,200 x 20 25 | 5,000 x 25 | 200 x 25
5| 5200x5

5,200
5,000 200

20 [5000 <20 | 70020 |
5 [ 200x5 |

5,200 x 25

5,200
5,200 x 5
5,200 x 5
5200 x 5
5,200 x 5
5,200 x 5

[C 0T, T, BV RV |

Represent and compare methods using a
bar model.

Use factors to calculate efficiently.

15 x 16
=3x5x2x8
=3x8x2x5
= 24 x 10
=240

measures.

Multiplying by | Use place value equipment to explore Understand how the exchange affects Use knowledge of multiplying by 10, 100
10, 100 and exchange in decimal multiplication. decimal numbers on a place value grid. and 1,000 to multiply by multiples of 10, 100
1,000 and 1,000.
T|o[«]| Tt T|O|es]| Tth T|o|es]| Tth T|[O|+]| Tth
- | ©00 OO 0+— (OO 0+—OE® 8 x 100 = 800
cos| | |eeee| | | |8 See 8 x 300 = 800 x 3
OO 000 000 = 2400
. | O0® 009 000, ’
822 | | | e B
833/ | | | B8 % e rs0os:
006 o0 0 2:5x20=2-5x10x%x2
Multiply by 10. Exchange each group =50
of ten tenths.
0-3x10="7 T[Oo[+]Tth T]0]e] Tth TTo]+]Th
0-3 is 3 tenths, : . :
10 x 3 tenths are 30 tenths. 0-3x10=3
30 tenths are equivalent to 3 ones.
Multiplying Explore decimal multiplications using place | Represent calculations on a place value Use known facts to multiply decimals.
decimals value equipment and in the context of grid.

4x3=12
4x03=12
4 x0-03=0-12

20x5=100
20x0-5=10
20x0:05=1
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3 groups of 4 tenths is 12 tenths.
4 groups of 3 tenths is 12 tenths.

& s 5& &
< 2< 2< 2< ?

I3cm I-3cm -3 cm -3 cm

4xlcm=4cm
4x0-3cm=1.2cm
4x1.3=4+1.2=52cm

3x3=9
3x03=019
T (0] o Tth
®E®
- @O
GOE®

Understand the link between multiplying
decimals and repeated addition.

+02 +02 +02 +02

i o b Tth

leee
000

|||||||||||
|||||||||||

Find families of facts from a known
multiplication.

| know that 18 x 4 = 72.

This can help me work out:

1.8x4="7

18 x 0-4=7?
180 x 0-4 = ?
18 x 0-04 = ?

Use a place value grid to understand the
effects of multiplying decimals.

H i (¢} e | Tth | Hth
2% 3 6 °
0-:2x3 0 o 6
0-02x3 o

Year 6
Division

Understanding
factors

Use equipment to explore different factors
of a number.

olle)elle)e|e)e
O||0]0(0|[0]O|[O
O||0]0(0|[O]O[O|O
90000000

2+4=6 30 + 4 =7 remainder 2

4 is a factor of 24 but is not a factor of 30.

Recognise prime numbers as numbers
having exactly two factors. Understand the
link with division and remainders.

(IXX)
00000 ©000 ©00
@ 000
00 000®
® @e®

00
7:2=8rl 17£3=5r2 17+4=4r] 7+5=3r2

Recognise and know primes up to 100.
Understand that 2 is the only even prime,
and that 1 is not a prime number.
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8
18

10
20
28 30
38 40
48 |49 |50

©)

12

4|5 6
14|15 | 16
24 (25|26
34 (35|36
44 | 45 | 46

32
42

@E@)

O
©)

@O

® s PEW

2-digit number
using factors

used when dividing by a number that is not
prime.

Dividing by a Use equipment to make groups from a total. H T (“Howmany | © Use short division to divide by a single digit.
single digit ® |eco |ee e | 2
sesssasssssss — s
H T ((Howmany | O 2 6|1 '3 2
Sessssssessss e e B
0000000000000 COROV el e
0000000000000 QOO 2
. H T (Howmonyw 022 &)1 2
There are 78 in total. EOPOO | || groupsofe | 6[17372°
There are 6 groups of 13. OOEOC) @OOO@] \ore i 2 ones?)
There are 13 groups of 6. = : -
6|1 '3 "2
Use an area model to link multiplication and
division.
s 10 10 [
6] 132 | 6 60 60 |6]6]
6x?=132 20 2
6| 120 [ 12]
132 =120 + 12
132+6=20+2=22
Dividing by a Understand that division by factors can be Use factors and repeated division. Use factors and repeated division where

1,260+ 14 =7
1,260

1,260 + 2 =630

630+ 7=90

1,260 + 14 =90

appropriate.

2,100+12="7
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Dividing by a

2-digit number

using long
division

Use equipment to build numbers from
groups.

EU EDEU ga ED ED ED ED gﬂ EDED éa
g a a g =] 5] 5] g =] o a a
a =] s] a a [=] a a a a =] a

182 divided into groups of 13.
There are 14 groups.

Use an area model alongside written
division to model the process.

377 +13=7

3 p— |
10 ?

HIEN 247 }
10 10 ?

B 30 [ mo [ w |

g
o 10 q
B o [ o [ w |
377 +13 =29

Use long division where factors are not
useful (for example, when dividing by a
2-digit prime number).

Write the required multiples to support the
division process.

377 +13=7

L 1 1 1 1 1 1 1 1 1 ]

k t t + t t t t t t i

0 13 26 39 52 65 78 ql 104 117 130
0xI3 IxI3 2xI3 3x13 4xI13 5x13 6x13 7x13 8xI13 9x13 10x13

3[3 7 7
- 130 10
2 & 7
-1 30 10
I 17
-1 17 9
0 29
377 +13=29

A slightly different layout may be used, with
the division completed above rather than at
the side.

|
)]

N
~
w o|lw

o o

(o)}
(o]

|
o

N
~
w o|w
o |

o o
o oo

o

Divisions with a remainder explored in
problem-solving contexts.
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Dividing by 10,
100 and 1,000

Use place value equipment to explore
division as exchange.

0 Thth OF)| = | T th Hth | Thth

Exchange each 0:1 for ten 0-0ls. Divide 20 counters by 10.

0-2is 2 tenths.

2 tenths is equivalent to 20 hundredths.
20 hundredths divided by 10 is 2
hundredths.

Represent division to show the relationship
with multiplication. Understand the effect of
dividing by 10, 100 and 1,000 on the digits
on a place value grid.

12
1

Use knowledge of factors to divide by
multiples of 10, 100 and 1,000.

| w0 |

r \ H]T]O]e]Tth]Hth
(r2]12]12[12]12)12]12]12]12]12) e
12x10 = 12 et

1-2

Understand how to divide using division by
10, 100 and 1,000.

12 +20="?

12
1

i|-2 [2]r2]r]r]r]r]r]r2] rz]]
|

UNNNNRRRRRRRRNNNNREE

?
12:10=12 1'2+2=06

w—> 210 ][ 5 ] >

w—[ 5 ][ 20 J—>

40+-5=8
8+10=0-8

So,40+50=0-8

Dividing
decimals

Use place value equipment to explore
division of decimals.

8 tenths divided into 4 groups. 2 tenths in
each group.

Use a bar model to represent divisions.

4x2=8 8+4=2

S0,4x02=08 0-:8+4=02

Use short division to divide decimals with up
to 2 decimal places.

8|4 -2 4
o.
8|4 -%2 4
0-5
8|4 -%2 %%

0-5 3
8|4 -%2 %
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