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Introduction and Rationale
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Introduction

This Maths and Calculation Policy has been produced in line with the National Curriculum for Mathematics to ensure consistency
and progression in teaching throughout the school that is age appropriate. It aims to introduce children to the processes of
calculation through practical, oral and mental activities. As children begin to understand the underlying ideas, they develop ways of
recording to support their thinking and calculation methods, use particular methods that apply to special cases and learn to interpret
and use signs and symbols involved. This policy shows the natural progression that a child should make in their mathematical
education. Children should not progress onto the advanced stages of formal written methods until they have a secure conceptual
understanding. By the end of Year 6, children should be able to choose the most appropriate approach to solve a problem: making

a choice between using jottings (an extended written method), an efficient written method or a mental method.
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Rationale

At Doha British School, we believe that children should be introduced to the processes of calculation through practical, oral and
mental activities. The importance of developing a practical and physical understanding of Mathematics is vital in order for the
children to become able Mathematicians. 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.

The National Curriculum Aims:

The national curriculum for mathematics aims to ensure that all pupils:

e Become fluent in the fundamentals of mathematics, including through varied and frequent practice with increasingly complex
problems over time, so that pupils develop conceptual understanding and the ability to recall and apply knowledge rapidly

and accurately

¢ Reason mathematically by following a line of enquiry, conjecturing relationships and generalisations, and developing an

argument, justification or proof using mathematical language

e Can solve problems by applying their mathematics to a variety of routine and non-routine problems with increasing

sophistication, including breaking down problems into a series of simpler steps and persevering in seeking solutions
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Concrete, pictorial and Abstract (CPA) approach

At Doha British School, we recognise that the Concrete Pictorial Abstract (CPA) approach is highly effective in the teaching of
Maths to develop conceptual understanding. This approach will vary between year groups and the individual abilities of children

within each class.

Objects, pictures, words, numbers and symbols are everywhere. The mastery approach incorporates all of these to help children
explore and demonstrate mathematical ideas, enrich their learning experience and deepen understanding. Together, these

elements help cement knowledge so pupils truly understand what they’ve learnt.
All pupils, when introduced to a key new concept, should have the opportunity to build competency in this topic by taking this
approach. Pupils are encouraged to physically represent mathematical concepts. Objects and pictures are used to demonstrate

and visualise abstract ideas, alongside numbers and symbols.

Concrete — The doing stage

There is a clear focus on the use of manipulatives and visual images to support understanding in every year group. Each new
concept or calculation strategy will be introduced using appropriate manipulatives, giving the children a clear picture of the
theoretical mathematics they are learning. It is important that children have access to a wide range of manipulatives in every year
group and, consequently, we encourage children to be independent in their use of manipulatives throughout the school and access
resources as they see fit. This is the foundation for conceptual understanding.

Concrete resources that may be found in classrooms will include:
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Pictorial — The seeing stage

A child has sufficiently understood the hands-on experiences performed and can now relate them to representations, such as a

diagram or a picture of the problem.
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28+7=4

Abstract- The symbolic stage

A child is now capable of representing problems by using mathematical notation, for example 10 + 2 =5

2 3

x 5 23
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As new methods of calculations are introduced, children should have the opportunity to examine them, alongside the method they

have consolidated, to make connections between the methods and establish the similarities and differences between them.
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Mastery
Pupils will leave us prepared for the next stage in their lives with:

e Quick recall of facts and procedures

e The flexibility and fluidity to move between different contexts and representations of mathematics

e The ability to recognise relationships and make connections in mathematics

e Skills and concepts that have been mastered

e Have a positive and inquisitive attitude to mathematics as an interesting and attractive subject in which all children gain success

and pleasure.

A mathematical concept or skill has been mastered when a child can show it in multiple ways, using the mathematical language to
explain their ideas, and can independently apply the concept to new problems in unfamiliar situations and this is the goal for all our

children.
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Key language:

Subitising: The ability to instantaneously recognise the number of objects in a small group without the need to count them.

Cardinal: The number that indicates how many there are in a set.

Classification: The identification of an object by specific attributes such as colour or texture.

Conservation: The recognition that the number stays the same if none have been added or taken away.

Numeral: The written symbol for a number e.g.: 1.2.3.
Ordinal: A number denoting the position in a sequence e.g.: 1%, 2nd, 3rd or page 1, page 2, page 3 etc.
Partition: Separate a set into two or more subsets e.g.: partition a set of socks into plain and patterned.

Number —this can be:

e A count of a collection of items e.g.: three boxes
e A measure e.g.: length or height

e Alabel e.g.: the number 17 bus

Quantity: The amount you have of something e.g.: a cup of flour, three boxes, half an hour.

Addition and subtraction: Multiplication and division:
Early learning goals addition: Early learning goal statutory requirement:
e Count reliably with numbers from 1 to 20, place them in order. e They solve problems, including doubling, halving and sharing.

e Say which number is one more than a given number.
e Using quantities and objects, they add two single-digit numbers and
count on to find the answer.

Early learning goals subtraction:
e Say which number is one less than a given number.

e Using quantities and objects, they subtract two single-digit numbers
and count back to find the answer.
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Concrete

Pictorial

()

Abstract

Addition

Recognise numbers up
to 20 and understand
the meaning of each
number by recognising
and knowing their
clusters

Children show an understanding of the
value behind each digit and. Use real life
objects to show that anything can have a
value.

Children show an understanding of the
value each digit represents.

1 | 2 | 3
one two three
@ w20
4 5 6
four five six
EE o000 000
EE o 0o
7
seven eight nine
coe 0000 EmH
eoe © .

00 ! —
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Children are able to write digits to 20,
alongside showing their value.

Count on in ones and
say which number is
one more than a given
number using a number
line or number track to
20.

Children use objects to represent one
more and one less than a given number.

Use sounds and rhymes to represent one
more and less eg: clap one more time,
jump one less time.

oie, TWO, THRee,
FOUR, Five
2

One, two, three, four, five,
once | caught a fish alive.
Six, seven, eight, nine, ten,
then | let it go again.
Why did you let it go?
Because it bit my finger so.
Which finger did it bite?
This little finger on my right!

Children physically represent counting
on in ones using manipulatives.

e Fs \J

Children demonstrate the ability count
on in ones and record this using
various apparatus.

One
More
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Begin to relate addition
to combining two
groups of objects using
practical resources, role
play, stories and songs.

Children use physical representations to
create numbers.

They are encouraged to develop a
mental picture of the number system in
their heads to use for calculations.

® 0 ® makes5
- and ® a

Higher attaining children may be able to
represent their calculations using
symbols and numbers within a written
calculation.

They begin to use + and =

@+1=@
O

They begin to use the part whole model

Know that counting on
is a strategy for
addition. Use numbered
number lines to 20.

Pupils should be taught to start at the
biggest number and count on.

Now

Frst Then

4+3=7

Introduce the commutativity of addition
using a number line.

-++l’/+(.|_-ﬁ-\+-+

10 1M 12 13 14 15 9 17 18 18 20

Higher attaining children will begin to
record their calculations.

5+12=17

Reinforce starting from the largest
number.

7+3=10

Encourage recall of known number
facts to develop fluency in mental
calculations.

Subtraction

Say which number is
one less than a given
number using a number
line or number track to
20.

Children use objects to represent one
more and one less than a given number.

One
Less

Children use concrete and pictorial
representations.

The number is 2

1 less The same as 1 more

| \_ﬂ]
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Begin to count
backwards in familiar
contexts such as
number rhymes or
stories.

Children use nursery rhymes and songs to
familiarise themselves with the concept of
subtraction.

10 Green Bottles sitting on the wall ...

5 little ducks went swimming one day...
d o P

o ol

"~y

Children move to use physical
representations for the value of their
digits, alongside number lines and
tracks to help them.

Higher attaining children will use
number tracks/lines and record their
calculations.
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Begin to relate

subtraction to ‘taking
away’ using concrete
objects and role play.

Children use number stories, songs and
role play to familiarise themselves with the
idea that taking away means less.

First | had 5 frogs
Then 2 frogs hopped away
Now | have 3 frogs

Children use physical objects to
represent subtraction meaning taking
away.

0 ’ca\(-cawag
5 feaves

s

B

Higher attaining children use concrete
and pictorial representation to record
their calculations. They begin to use -
and = and use the part whole model.
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Count backwards along
a number line to ‘take
away’

Children use nursery rhymes and songs to
visualise a number line in relation to
subtraction.

10 Green Bottles sitting on the wall ...

Children should use number tracks and
physical representations alongside
games to subtract.

Children now relate a number track to a
number line with written numbers only.
Using physical representations to count
backwards along the number line.

L B 2 10 11 32 13 W

Multiplication

Use pictorial
representations and
concrete resources to
double numbers to 10.

Children use role play and real life
examples to double amounts.

Children use concrete objects to
represent and show equal groups of
objects.

Higher attaining children represent their
calculations using symbols and
numbers within a written calculation.

+ -

1+1=2 4+4=8
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Use concrete sources,
role play, stories and
songs to begin counting
in twos, fives and tens.

Use role play, songs and real life objects
to countin 2’s, 5’'s and 10’s.

2, 4, 6, 8, 10, count in 25 and doswn again,
10, 8, &, 4 and 2, it's o clever thing to do.

Children begin to countin 2’s, 5s and
10,s using representations.

Eee———————

Higher attaining children can orally
countin 2’s, 5’s and 10’s using a
number line.

En:al|.::l.!:lnz:lm-l?:ul::bnuuuulnsrmi
n 5 50 65 DB 6 30 35 A3 &6 5O BF 3 &G PO TR B &5 90 95 :npl
il L el el

Division

Use pictorial
representations and
concrete resources to
halve numbers to 10.

Children use play and real life objects to
represent halving numbers to 10.

Children use physical representations
such as counters to show halving
numbers to 10.

O
O
@

Higher attaining children may begin to
insert written numerical values to their
representation, relating doubling and
halving to addition.

5+5=10

Begin to share
guantities using
practical resources, role
play, stories and songs.

Children use real life objects and role play
to share quantities and use the
mathematical language.

Children use pictorial representations
and practical resources to represent
sharing quantities.

Children use the correct language and
begin to verbally create number stories
for sharing.

Higher attaining children may begin to
record their own number stories
alongside pictorial representations.

LR A
Z 2

First | had 6 sweets.
Then | shared them between 2 friends.
Now they have 3 each




QEIE‘ Doha British School Maths Calculation Policy

Doha British School

KS1 Maths Calculation Policy




AN
Q&Ii‘ Doha British School Maths Calculation Policy

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

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. Children will see
the column method in Year 2 alongside the pictorial representations to
support their understanding and make conceptual connections when
exchanging.

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.
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Year 1

Concrete

Pictorial

Abstract

Year 1 Addition

Counting and
adding more

Children add one more person or object to
a group to find one more.

00 0 Ol

Children draw one more cube or counter to
a group to represent one more.

One more than 4 is 5.

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

one more
| L

0 1 2 3 4 5 6 7 8 910

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

Learn to link counting on with adding more

than one.

0 I 2 3 456 7 8 910
090090 9®O® O OO

5+3=8

Understanding
part-part-whole
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 4. The whole is 6.

Use a part-whole model to represent the
numbers.

(10)
O30
€)+(@)-0

6+4=10
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Knowing and
finding number
bonds within 10

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

Use five and ten frames to represent key
number bonds.

O

0@

O 00
000

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

parts is zero.

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
more.

13 is 10 and 3 more.

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

13is 10 and 3 more.

1 ten and 3 ones equal 13.
10+3=13
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Adding by Children use knowledge of counting to 20 | Children use counters to support and Children use number lines or number tracks
counting on to find a total by counting on using people | represent their counting on strategy. to support their counting on strategy.
or objects.
N A AR AR
Sl . (i) 00000 |
8 on @’@ 7+5=
-

Adding 1s Children use bead strings to recognise Children represent calculations using ten Children recognise that a teen is made from

how to add the 1s to find the total
efficiently.

AL [ OL000,

2+3=5
12+3=1

frames to add a teen and 1s.

00000 900000

2+3=5
12+3=15

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 C— OO~

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

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

) ® [0000

@ |900

Use a part-whole model and a humber line
to support the calculation.

qQ 10 11 12 13
9+4=13
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Year 1 Subtraction

Counting back
and taking away

Children arrange objects and remove to

find how many are left.

1 less than 6 is 5.
6 subtract 1 is 5.

Children draw and cross out or use
counters to represent objects from a
problem.

PR G ERY

1-0-0

There are [:] children left.

Children count back to take away and use a
number line or number track to support the
method.

—

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.

e
PPy
|

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

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
.9 0-0-0
2 0-0-0
0-0-0
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Finding the
difference

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

IYILEEY;
128882

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

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

00000
0000

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

Children understand ‘find the difference’ as

subtraction.

23456784I0

0 I

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.

Understand when and how to subtract 1s
efficiently.

CO®®®) |©®® &

Ce®®®

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.

BB BB BWDDD
@B BB BDDD

First subtract the 10, then take away 2.

For example: 18 — 12

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

First subtract the 10, then subtract 2.

Use a part-whole model to support the
calculation.

19-14

19-10=9
9-4=5

S0,19-14=5
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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.

/ / / / ',/4

XIXIXIXIX

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

Represent the use of bonds using ten
frames.

0000 ¢6s

000s®

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

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

13-5

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 C
o S (S &

Children draw and represent equal and
unequal groups.

" 90 00 @

C X
CCO 6‘6 Q0O
ﬁﬁ AA LA

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...

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

-|Gssed

| [@l@]
v | l@le]

1|2

7
W23 (1415|1617 |18]|19
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)

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

10 10 10 10 10

0 10 20 30 40 50
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Year 1 Division
Grouping Learn to make equal groups from a whole | Represent a whole and work out how many | Children may relate this to counting back in
and find how many equal groups of a equal groups. steps of 2, 5 or 10.
certain size can be made.
Sort a whole set people and objects into O0000OLOOOO -m -u -M
equal groups. KVV_\
There are 10 in total. 0123456789101 12131415
There are 5 in each group.
There are 2 groups.
There are 10 children altogether.
There are 2 in each group.
There are 5 groups.
Sharing Share a set of objects into equal parts and | Sketch or draw to represent sharing into 10 shared into 2 equal groups gives 5 in
work out how many are in each part. equal parts. This may be related to each group.
fractions.
XKXrXrXoococs
\\ y“f@}%%@y e %
< » % *ﬁaq%;?%u?dbﬁ
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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,

| know that4+3=7.
So, | know that 4 tens add 3 tens is 7 tens.

®
g ¥ oe T 28

=¥
D
D

S
LR
Suseuuanuel
S
&

| knowthat4+3=7.
So, | know that 4 tens add 3 tens is 7 tens.

10s and 1s with visual representations on ten frames. using equipment or numerals.
o Tens | Ones
.‘g‘ﬁ"%ﬁ ..ﬂ.gog’ﬁﬂ .’ﬂ"oi‘gﬁi .‘ﬁ.‘oﬁ’gﬁ §§ 5% o9
¥ v
N Ny
Bundle straws to understand unitising of 0000 00 060 N P
10s. J oo/ 0o/ 0o ee 5
L JC IR0 JC 20 JC 0 )0 J
oo |0o/e| 0o 00 Ones
0006 oo oo ee 2 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.

4+ 3=

4+3=7
4 tens + 3tens = 7 tens
40+30=70
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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 M MM M Vv YOy o Understand the link between counting on
number not 10 10 10 10 ﬁ M@Mj oo T Fed = 1% and using known number facts. Children
bridging a 10 Vil es 998 @ ®@ | should be encouraged to use known
_ number bonds to improve efficiency and
41 is 4 tens and 1 one. 34 is 3 tens and 4 ones. accuracy.
41 add 6 ones is 4 tens and 7 ones. 4 ones and 5 ones are 9 ones. mm
The total is 3 tens and 9 ones. —_—
. : . 30 31 32 33 34 35 36 37 38 39 4
This can also be done in a place value grid. 0 )
3 This can be represented horizontally or
T | O ) v ® ® vertically.
v o ©
N
. bie - 8 I 34+5=39
e |
e | @ " ®
or
-
- > ¢ T {0
- -
N 314
+ 5
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 900000 @@ @@ olo
bridaina 10 : 000000 eee + [O]O
ridging g = + m 00 |00 0o e @)
Lialia - | elelelelelelel e 2
COOOIOOIOOICORESE R
There are 4 tens and 5 ones. ii' oo oo eeeo * 7=5+2
| need to add 7. | will use 5 to complete a !ﬂg!!gi olo 45+5+2=52
10, then add 2 more. 0000 ee ee o
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50 is 5 tens.

There are 7 tens in total and 7 ones.
So, 27 + 50 is 7 tens and 7 ones.

66 is 6 tens and 6 ones.
66 +10=76

A 100 square can support this
understanding.

I [E2] 3| 4] :5:] 6 | 7|8 | |10
N{12|13[14(I15/(16|17 18|19 |20
21 |22)123|24|25(26(27 (28|29 |30
31 (32(33(3435(3637|38 3940
41 | 42| 43 | 44 | 45| 46 | 47 | 48 | 49| 50
51 |52 |53|54|55(56 5758|5960
61 | 62|63 |64|65(66|67|68|69|70

71 |72)|73|74|75 (76
87 88 69 o}

q1 (92 |93|94 | 95| 96|97 |98 |99 |i00)

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 T (O)
number using 2 |4
exchange + |8
2
(4
(T) O
2[4
8
3|2
\
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 » N7
” [ ' [ l ’ ‘ [ N2 30 + 20 =50
N2 50 + 7 = 57
27 is 2 tens and 7 ones. PPIPeS
37 +20=57
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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.
number using "4 “ ~ ™
columns T O T O (T\ 0
v
LJH eee 4 CECRS | 6
eea ¥ "he
J
— +# 310
 @ S
oy (4 ) 6
@ ) 3  BYY )
1+3=4
16 is 1 ten and 6 ones. 16 is 1 ten and 6 ones. 1ten + 3 tens = 4 tens
30 is 3 tens. 30 is 3 tens. 16 +30 =46
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
numbers =‘= support the calculations.
N
NS
fifooeee 99O |32+ e e Vo i |
NS : t +——t—
N7 17 0 0O 00 *2 P
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




QEIE‘ Doha British School Maths Calculation Policy

Adding two Add the 1s. Then add the 10s. Add the 1s. Then add the 10s.
2-digit
numbers using (Ones ) T(O)
a place value ®e 3|2
grid + 1|4
2998 6
" —
\ J
Ones Mo
e 32
HIl|4
2999
+ 216
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.
numbeI’S Wlth Tens Ones
exchange 3 XXX T(O)
H ®
é@ 3|6
3 6 +2|9
99888 _?
g E 9999
+
2 q

_(mww—)_
‘U’I_QO\O
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Year 2 Subtraction

Subtracting
multiples of 10

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

A N-5-55 05

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

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

i 100 |

l 0|

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

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

()
ONCO

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

o] egasgses

T O
- g @

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

TR
AR ARR AR

D)
BARRRRRRRE

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

! (b 1 1 1 () L 1 1 1 |
1 T T T T T T T T 1

30 3l

32 33 34 35 36 37 38 39 40
T O
3 q
-3
3 & 9-3-6
39 -3 =36

Subtracting a
single-digit
number
bridging 10

Bridge 10 by using known bonds.

(0[O (0[0][0[0] (@@
00 00 00 9s
00 00 0o s
000000
UL )
35-6

| took away 5 counters, then 1 more.

Bridge 10 by using known bonds.

0

Y

@eoeee
eoeeee
@eeee
eoeeee
@eoeee
eeeoee

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

Bridge 10 by using known bonds.

o]
6 17 18 19 20 21 22 23 24 25 26
24 -6="7

24 -4-2=7
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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.

<2 <>

§§ | oo
iy | e
VA

¥ ¥

"I""’l"
e T Tt

Exchange 1 ten for 10 ones.
T{O)
'Z|'s5

25-7=18

Subtracting a
2-digit number

Subtract by taking away.

OO000O000000
QQOOOOQOO0O
OO00O0O0O00000
O000000000O
O101®) %) %))} %}%)
é;ﬁ?ﬁ?éﬁﬁ?éﬁﬁ?ﬁﬁﬁ?ﬁ?

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

Subtract the 10s and the 1s.

This can be represented on a 100 square.

2

3

4

5

6

7

8

q

10

12

13

14

15

16

17

18

19

20

2|

22

23

24

25

26

27

28

29

30

3l

32

33

34

35

36

37

38

39

40

4|

42

43

44

45

46

47

48

49

50

5l

52

53

54

55

56

57

58

59

60

6l

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

8l

82

83

84

85

86

87

88

89

qQ0

ql

q2

a3

%

q5

96

q7

98

qq

100

Subtract the 10s and the 1s.

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

I I 1 Il A
r T T T

63 64

23 33 43 53
64 —41="

64 -1=63

63 —-40 =23

64 —41 =23

- - 10 10

2 26 36 46
46 -20 =26

26 -5=21

46 -25=21
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Subtracting a
2-digit number
using place
value and
columns

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

T O
& | e0ge
& | sage

38 -16=22

Subtract the 1s. Then subtract the 10s.

Ones
BEREEED

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

BN
NmO)

ku

— »[-)

wlNn O

’(w

Subtracting a
2-digit number
with exchange

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

Ones
(SRR RN

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

T O
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Year 2 Multiplication

Equal groups
and repeated
addition

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

ks 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
OO o0 o0

3 groups of 5
15 in total

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

0 =S 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.

AMMIMMIP
242121

Y=V =V-=V=}

4 groups of 5

Understand the relationship between
arrays, multiplication and repeated addition.

00000
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.

esedse

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

Es s o

. e o o o

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

5+5+5+5=20

4x5=20and5x%x4=20
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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.

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

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

0000000000
0000000000
0000000000
b I|0 210 3|0

10+10+10=30
3x10=30

Understand how the times-tables increase
and contain patterns.

5x10=50
6 x10=60

5

(0] Ix10=

V4
10]

2x10=
AR
10 |oa 3x10=
VAT
10 10 10 4x10=
VT

ﬂ 5x10=

10 10 10 10

Y7 AT

|0|0|0|0|oﬂ 6x10 =
[

010101010 10 3, 7% 10i=
1010 10 10 10 10 10 ({8 8x10=
1010 10 10 10 10 10 10 (I8 9% 10 =
1010 10 10 10 10 10 10 10 1§ 1010 =
10 10 10 10 10 10 10 10 10 10| Ilx 10 =
10 10 10 10 10 10 10 10 10 10 10 (I8 By i}
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Year 2 Division

Sharing
equally

Start with a whole and share into equal
parts, one at a time.

000000000000

olF
=

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

r OO

s WL N VW W RN RA AR R R
NI KIKININI | K NINININ NMININSNY<

15 shared equally between 3.
They get 5 each.

Represent the objects shared into equal
parts using a bar model.

OO
OO

OO
OO

OO
OO

OO
OO

OO
OO

Use a bar model to support understanding
of the division.

0000000000000 0O0000O0
18

,_,_,
—

20 shared into 5 equal parts.
There are 4 in each patrt.

18+2=9




»
@i‘ Doha British School Maths Calculation Policy

Grouping
equally

Understand how to make equal groups from
a whole.

70277800 (2o27)»80d

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

Understand the relationship between
grouping and the division statements.

2:3=4

I XrIrIrnxrxrxm

12+4=3

XX ornoxrxoxrn

2+6=2

@ oo oe oo o® o0 o

2+2=6

c00000000000

Understand how to relate division by
grouping to repeated subtraction.

000000000000

C Y YN

0 |

_Q__
o
(v}

7 8

o +

2 3 45
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.

COXXY
g i Sl i
g g Sl i i
T e

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.

(0000000000 0000000000 0000000000 0000000000

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 x10 =40 times-table
5x10=50 to help me.
6 x 10 =60 3 x 10 =30.
7x10=70

8 x10=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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LOWER 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: Multiplication and division:

In Year 3 especially, the column methods are built up gradually. Children will Children build a solid grounding in times-tables, understanding the
develop their understanding of how each stage of the calculation, including any | multiplication and division facts in tandem. As such, they should be as
exchanges, relates to place value. The example calculations chosen to confident knowing that 35 divided by 7 is 5 as knowing that 5 times 7 is
introduce the stages of each method may often be more suited to a mental 35.

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 Children develop key skills to support multiplication methods: unitising,
understanding of the concepts and the numbers involved, so that they can apply | commutativity, and how to use partitioning effectively.

these skills accurately and efficiently to later calculations. The class should be

encouraged to compare mental and written methods for specific calculations, ¢ Unitising allows children to use known facts to multiply and divide

and children should be encouraged at every stage to make choices about which multiples of 10 and 100 efficiently.

methods to apply. e Commutativity gives children flexibility in applying known facts to
calculations and problem solving.

In Year 4, the steps are shown without such fine detail, although children should e An understanding of partitioning allows children to extend their

continue to build their understanding with a secure basis in place value. In skills to multiplying and dividing 2- and 3-digit numbers by a

subtraction, children will need to develop their understanding of exchange as single digit.

they may need to exchange across one or two columns.

By the end of Year 4, children should have developed fluency in column Children develop column methods to support multiplications in these

methods alongside a deep understanding, which will allow them to progress cases.

confidently in upper Key Stage 2.

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.
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Year 3

Concrete

Pictorial

Abstract

Year 3 Addition

Understanding
100s

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

Use cubes to place into groups of 10 tens.

wWN =
(== =

»
o

0000000 0Q0CGCGS
000000000
LR XX XXX X KX
89000000009
(X X R XXX XX K
LA X XX K X X R K]
006000 OQOOQROE
(XX X X KX X XK
06000Q00QO0OQS
§9000000009
2238

S a
o O

Unitise 100 and count in steps of 100.

100 L‘

Dice
=

)

100 |
Dice

-\

“
‘ 100

| Dice j
=g’

Represent steps of 100 on a number line
and a number track and count up to 1,000
and back to 0.

o | w00 | 200 300 | (]| [ ]| 600 | 700
500 | 400 [:] 200 D 0

Understanding
place value to
1,000

Unitise 100s, 10s and 1s to build 3-digit
numbers.

e v 4 4 4
GGG

Use equipment to represent numbers to
1,000.

E ]
200 I 240 l l 24| l
Use a place value grid to support the
structure of numbers to 1,000.

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

Represent the parts of numbers to 1,000
using a part-whole model.

(2)
@9 (0) (&)

215=200+10+5

Recognise numbers to 1,000 represented
on a number line, including those between
intervals.
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Adding 100s

Use known facts and unitising to add
multiples of 100.

-+-
E =— —

e = — L — — 3

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

Use known facts and unitising to add

multiples of 100.

3+4=7

3 hundreds + 4 hundreds = 7 hundreds

300 + 400 = 700

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.

3+2=5
300 + 200 = 500

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

Use number bonds to add the 1s.

+ 886066

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 (0]
2 4 q
245 + 4
5+4=9
245 + 4 = 249

Use number
bonds to ad
the Is.

ksu.:q

A

Understand the link with counting on.

245 + 4

I I 1 I [l [
I 1 1 | 1

Ll
245 24 247 248 249 25

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.

5+4=9
S0, 245 + 4 = 249
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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.

H T 0
EEE oooao
H T O
ooooo
aa
H O

Doooo
00000

oo

T
H T (0]
iii .

oo

oo

E oo

an
E Eg :

135+ 7 =142

Understand how to bridge by partitioning to
the 1s to make the next 10.

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
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3-digit number
+ 10s, no
exchange

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

"io‘ io g

L + eoveoe

234 + 50

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

In total there are 8 tens.

234 + 50 = 284

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

351+30="7

ol LR[00

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

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

753 + 40
| know that5+4=9

So, 50 + 40 =90
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
H T 0
184 + 20 = 204

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

184 +20="7

| can countin 10s ... 194 ... 204
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
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3-digit number
+ 2-digit
number

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

... 0. .80 ...

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.

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

il
[T
|
|

o
o
a
:
3

Wt
il

|

o
275+ 16 =291

a

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.
H
2

HTO
715
+ I |6

275+ 16 =291
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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:

H [ T 0

EEEEE]
a

o

)(2)(e]
(s](«)]

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.

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

Use place value equipment to enact the
exchange required.

H T (0]
Eg FELLD)

[nunu ]
E aeo

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

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

H T O

_NN

T agsno
F:ﬁf H 3 ooo

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

HT
12
2 1

oo

+

B

i
-

N o0

™

+
N, i

»
w

0

T
~
(o]

+
&

- N
~N o

w
»
w

126 + 217 = 343

Note: Children should also study examples
where exchange is required in more than
one column, for example 185 + 318 = ?
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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
[ L 1
( 275 | aa |
275+ 99 =374

Use representations to support choices of
appropriate methods.

I[ 275 | aa ]I

| will add 100, then subtract 1 to find the
solution.

128 + 105+ 83 ="
| 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.

EE

5-2=3
500 - 200 =300

Use known facts and unitising to subtract
multiples of 100.

4-2=2
400 - 200 = 200

Understand the link with counting back in
100s.

I I 1 1
0 100 200 300 400 500

400 - 200 = 200

Use known facts and unitising as efficient
and accurate methods.

| know that 7 — 4 = 3. Therefore, | know that
700 - 400 = 300.
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3-digit number
- 1s, no
exchange

Use number bonds to subtract the 1s.

10 LOLLIES

4-3=1
214 -3=211

Use number bonds to subtract the 1s.

23
—
©)

[esssssasas)
aooaa
aaoaa

o | —
amaaa
EAAA

9-4=5
319 -4=315

Understand the link with counting back
using a number line.

Use known number bonds to calculate
mentally.

476 -4="?

(79
@9 (o) (&)

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.

151-6=7

ooo0a
L-8-8-%.9.§
=

Calculate mentally by using known bonds.
151-6=7

151 -1-5=145
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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 il @)

8tens —1ten=7tens
381 -10=371

Q

Use known bonds to subtract the 10s
mentally.

372 -50="7
70 -50 =20

So, 372 =50 = 322

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 0]

_n

| 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.

235-60="7

(25
(o) G0) ()

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

Represent the calculation on a place value
grid.

Use column subtraction to calculate
accurately and efficiently.

X
-

1
w a
[V,
N a|lo

~

g
-
o

w o
(S o]
N O

S
~

T
-
o]

w Qo
v Qa
[\ o]

o
o
~

3-digit number
- up to 3-digit
number,
exchange
required

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

aa
aa
aa
aa
aa

Model the required exchange on a place
value grid.

175-38=7?
| need to subtract 8 ones, so | will exchange
a ten for 10 ones.

i
e
Eggﬁﬂﬁ e

Use column subtraction to work accurately
and efficiently.

H T
|

W S
a|o

(o]

w
~

175 - 38 = 137

If the subtraction is a 3-digit number
subtract a 2-digit number, children should
understand how the recording relates to the
place value, and so how to line up the digits
correctly.

Children should also understand how to
exchange in calculations where there is a
zero in the 10s column.

w o T
N oo
® o~ O
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Representing
subtraction
problems

Use bar models to represent subtractions.

‘Find the difference’ is represented as two
bars for comparison.

TeamA [ 454 ]

 —

Bar models can also be used to show that a
part must be taken away from the whole.

Children use alternative representations to
check calculations and choose efficient
methods.

Children use inverse operations to check
additions and subtractions.

The part-whole model supports
understanding.

| have completed this subtraction.

525 - 270 = 255
I will check using addition.

D
@) @)

L
=
o

NN
Ul N
U o

(%))
N
(%]
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Year 3 Multiplication

Understanding
equal grouping
and repeated
addition

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

They recognise both examples and non-
examples using objects.

Children recognise that arrays can be used
to model commutative multiplications.

sesssees
ssssssss
FEE3EEES

| can see 3 groups of 8.
| can see 8 groups of 3.

Children recognise that arrays demonstrate
commutativity.

0000
0000

This is 3 groups of 4.
This is 4 groups of 3.

Children understand the link between
repeated addition and multiplication.

8 groups of 3 is 24.

3+3+3+3+3+3+3+3=24
8x3=24

A bar model may represent multiplications
as equal groups.
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Using
commutativity
to support
understanding
of the times-
tables

Understand how to use times-tables facts
flexibly.

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.

Understand how times-table facts relate to
commutativity.

6x4=24
4x6=24

Understand how times-table facts relate to
commutativity.

| 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 %8
tables are related through repeated
doubling.

900!
000
000!
e (00O
(000" 000
Q00! 000
000 000 000
000 OO0 olele;
3x2=6 3x4=12 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
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Using known

Explore the relationship between known

Understand how unitising 10s supports

Understand how to use known times-tables

i W N

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

Use place value equipment to model the
multiplication context.

6660

06040

el

facts to times-tables and multiples of 10 using place | multiplying by multiples of 10. to multiply multiples of 10.
multiply 10s, value equipment.
for example +2 42 42 42
3 x40 Make 4 groups of 3 ones. W
sss oses oos ooo (D@ @@ ISEERTTEY
Make 4 groups of 3 tens. +20 +20 +20 +20
/
]y 1 1 1) [ o i o sy o iy 0 100 0 0 0 (T T w
— b B e Sy
What is the same? 4 groups of 2 ones is 8 ones. 4x2=8
What is different? 4 groups of 2 tens is 8 tens. 4x20=80
4x2=8
4 x 20 =80
Multiplying a Understand how to link partitioning a 2-digit | Use place value to support how partitioning | Use addition to complete multiplications of
2-digit number | number with multiplying. is linked with multiplying by a 2-digit 2-digit numbers by a 1-digit number.
by a 1-digit number.
number Each person has 23 flowers. 4x13="7?
3x24="7
Each person has 2 tens and 3 ones. 4x3=12 4x10=40
@4 : 12 + 40 = 52
Y 7 I soa0
' > 4 x13=52
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T @)
I
A
9 =

There are 3 groups of 3 ones.

There are 3 groups of 2 tens.

[EasasasEns)

LLE
EanssssnEn)
EEsssssaan)

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

f

[ (@oaaa
s |(aoooa
aa

.
Qo

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

4x23=092

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.

68000
oso00
osao00
680800
osooo +
o000
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T (0]
@@ 0.0]0)
©O OO0
000
®@e OO
01810

5x23="7
5x3=15

5x20=100

5x23=115

40 5x8
100 5x 20
140

Year 3 Division

Using times-
tables
knowledge to
divide

Use knowledge of known times-tables to
calculate divisions.

24 divided into groups of 8.
There are 3 groups of 8.

Use knowledge of known times-tables to
calculate divisions.

48 divided into groups of 4.
There are 12 groups.

4x12 =48
48 +4 =12

Use knowledge of known times-tables to
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.

Ls [« [ & ] & ] & ] 4]
24+-4=6
24+-6=4

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

L 2aal

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

5x5=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.
(eo)(@o)(s o)

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
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2-digit number
divided by

1-digit number,
no remainders

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

s 0000
O 0 000
EEEEEEEEEE
(EsnnaEEnE

48+2=7

First divide the 10s.

0000

606000

—
>
D
)
=2
<.
Qo
@
=
D
[EEN
n

Children explore which partitions support
particular divisions.

[s=ssmsaass) aa
CITITITrTD
[asasmsssas)

CITITITITD

| need to partition 42 differently to divide by
3.

(™) (CEED)
() (oooo)
(™) (sosa)
42 =30+ 12

42 +3=14

Children partition a number into 10s and 1s
to divide where appropriate.

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.

CEEDL

0000

Il
I

There are two groups of 14 and
1 remainder.

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

29+2=7

CEEDL

06000

Il
g

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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Concrete

Year 4

Pictorial

Abstract

Year 4 Addition

Understanding

Use place value equipment to understand

Represent numbers using place value

Understand partitioning of 4-digit numbers,

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

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 @ @ °
4 thousands equal 4,000. 5,000 + 60 + 8 = 5,068
1 thousand is 10 hundreds. Understand and read 4-digit numbers on a
number line.
S,IZl)IO : : ' , ' I I : : 5,0:20
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 ceeee 00 COOOCC 00000
Add 2,000. O 2+3=5 200 + 300 =500
®©ee
Now add the 1,000s. 4,256 + 300 = 4,556
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Column Use place value equipment on a place Use place value equipment to model Use a column method to add, including
addition with value grid to organise thinking. required exchanges. exchanges.
exchange
Ensure that children understand how the Th H T [ 0 Th H T (0)
columns relate to place value and what to @ EEEEE @@@@W . 5 5|4
do if the numbers are not all 4-digit
numbers. Ceee |06 OO Bz_o_o_o] & 2 S)J
I
Use equipment.to show 1,905 + 775. @« —
Th H T 0
Th H i 0 @ YY) [eeleel) ~~
® EEOE® COOOO Th H(T)O
®ee® eeee e ®ee I s|sls4
00000 0000000000 _ +4% 2|87
®&® ©O @
Th [ H T 0 ]l
Why have only three columns been used for | |® |.0... OOOCOE \_J
the second row? Why is the Thousands box
empty? eeee loo OO 5 S e o s
Which columns will total 10 or more? © d d Bl
Th | H T 0 + 41213 17
@ Iocooo OOCEO (7 )a |
- |
eeee Joo OO o
® (TARYH T O
. 115 5 4
Include examples that exchange in more
than one column. H4l2 3 7
L5337 9 |
=2 |
Include examples that exchange in more
than one column.
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Representing
additions and

Bar models may be used to represent
additions in problem contexts, and to justify

Use rounding and estimating on a number
line to check the reasonableness of an

il

What number will be left if we take away
3007

7,646 — 40 = 7,606

checking mental methods where appropriate. addition.
strategies
Th H T O l } t t + t t } t + |
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000
| 1373 | Z 9 9
U 799 | s | 27 % 1912+6149="2
I 3 7 3
| I I
| used rounding to work out that the
answer should be approximately
| chose to work out 574 + 800, 1,000 + 6,000 = 7,000.
then subtract 1.
6,000
( : 1
| 2,999 3,001 ]
This is equivalent to 3,000 + 3,000.
Year 4 Subtraction
Choosing Use place value equipment to justify mental | Use place value grids to support mental Use knowledge of place value and unitising
mental methods. methods where appropriate. to subtract mentally where appropriate.
methods
where Th H T o 3,501 - 2,000
appropriate @000 00000 N NN 00000
@e ® ® 3 thousands - 2 thousands = 1 thousand

3,501 - 2,000 = 1,501
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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.
Th H i [0

® ©e COOOE
Th H Ul O

® ©® CECRR)
T O

Th Ho ]
?—) .Q...J@@@@@
CISIEINY

B

Th

Use column subtraction, with understanding
of the place value of any exchange
required.

Th
|

&N NI
NI
ooo)

|

—
=
i

WNW—{)

o|lo o|l0 |o|o o0

|

1
k
INNY

W|IN |~

~|5)
~rN|T oo

wlN »|—H
o|lo o|o

F

Column
subtraction
with exchange
across more
than one
column

Understand why two exchanges may be
necessary.

2,502 -243="7

o
a

| 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.
2,502 -243="7
Th [ H T ) 0
CIC) 000 OCOOOCI0®
OOGOO
Th H i o |
©e 0080 VOOOC 00000
E@@@ ::.O.

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

2,502 -243 =7
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l
og
oo
oo
Qa

Th(H T)O

Th H(T O
2 43|99 '2

Th H T O
2 489'9'2
- 2 4 3
2 2 5 9

Representing
subtractions
and checking
strategies

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

Total
5,762
1

( ? | 2,849 )

Yes votes No votes

| can work out the total number of Yes votes
using 5,762 - 2,899.

Bar models can also represent ‘find the
difference’ as a subtraction problem.

?
Danny 849 >

tis 1,005 ]

Use inverse operations to check
subtractions.

| calculated 1,225 - 799 = 574.
| will check by adding the parts.

ThH T O
[ 1,225 ] 7494
| 799 | s | t 57 4
I 3 7 3

The parts do not add to make 1,225.
| must have made a mistake.
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Year 4 Multiplication

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.

E
m
| Bl
3 groups of 4 ones is 12 ones.

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

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.

5x0=0

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

o] |[e] e[ @[ |[el |[@

PERRERIEE R EE
PEEREREREEREE
PP ERREREREEE
oo/olollee|eo|eo|ee

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

[cocoooco oo/
B o cooocoo SR TTT 000000/
(0500000000 SN CCGCC00000 SUNCCToG o000 0 N
BEERTety —— (ECeGtrE | (Taetrey
2x11=20+2
3x11=30+3
4x11=40+4
B
"
4x12=40+8

Understand how times-tables relate to
counting patterns.

Understand links between the
x3 table, x6 table and x9 table
5 x 6 is double 5 x 3

x5 table and x6 table
| know that 7 x 5 = 35
sol knowthat7 x6=35+7.

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

E L 3x2

——
00000
00000
00000

Q00
000

|

3x7

x9 table and x10 table
6 x 10 =60
6x9 =60-6
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Understanding
and using
partitioning in
multiplication

Make multiplications by partitioning.

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

4x12=40+8

Understand how multiplication and
partitioning are related through addition.

00000000

geleje;
000
LOOO
OO0
000
4 000
00O
LOOO

N
w -

=12 4x5=20 4x8=32

X

4x3=12
4x5=20
12+20=32

4x8=32

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

18x6="7

18x6=10x6+8x6

=60 + 48
=108

18x6=10x6+8x%x6
60 + 48
108

Column
multiplication
for 2- and
3-digit
numbers
multiplied by a
single digit

Use place value equipment to make
multiplications.

Make 4 x 136 using equipment.

OO~ 000000
0L -000000

000000
0L 000000

| can work out how many 1s, 10s and 100s.

There are 4 x 6 ones... 24 ones
There are 4 x 3 tens ... 12 tens
There are 4 x 1 hundreds ... 4 hundreds

24 + 120 + 400 = 544

Use place value equipment alongside a
column method for multiplication of up to
3-digit numbers by a single digit.

000000 : I
000000 -
000000 ¢

Use the formal column method for up to
3-digit numbers multiplied by a single digit.

Understand how the expanded column
method is related to the formal column
method and understand how any
exchanges are related to place value at
each stage of the calculation.
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Multiplying
more than two
numbers

Represent situations by multiplying three
numbers together.

D B
02,3

z , S

o iy |

& iy | 2 W
0 w68 &

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
10 x3=30

Understand that commutativity can be used
to multiply in different orders.

000000 000000 000000 000000
O00000 000000 000000 000000
00000® O0O0O0O0O0O OOOOOO OOOOOO 0O0OO0O0O0OC
900000® O0O0O0O0O0O OOOOOO O0OOOOO 0OOO0OO0OO

2x6x10=120
12 x10=120

10x6x2=120
60 x 2=120

Use knowledge of factors to simplify some
multiplications.

24 x5=12x2x5

12x2x5=

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.

000000
000000
00000
©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 that 5 x 7 = 35

so | know all these facts:

5x7=35
7x5=35
35=5x7
35=7x5
35+5=7
35+7=5
7=35+5

5=35=+7
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Dividing Use place value equipment to understand Represent divisions using place value Use known facts to divide 10s and 100s by
multiples of 10 | how to use unitising to divide. equipment. a single digit.
and 100 by a
single digit B a:3=(_] 15+3=5
EEE:E @‘.‘..‘ 150 +3 =50
200000000 |
QOO+B=D
8 ones divided into 2 equal groups
4 ones in each group @. . . . . .
8 tens divided into 2 equal groups 9+3=3
4 tens in each group o )
9 tens divided by 3 is 3 tens.
8 hundreds divided into 2 equal groups 9 hundreds divided by 3 is 3 hundreds.
4 hundreds in each group
Dividing 2-digit | Partition into 10s and 1s to divide where Partition into 100s, 10s and 1s using Base Partition into 100s, 10s and 1s using a part-
and 3-digit appropriate. 10 equipment to divide where appropriate. whole model to divide where appropriate.
numbers by a
single digitby |39+3=7? 39+3="7 142 +2=7
partitioning
into 100s, 10s (s o0 @
and 1s ﬁ a0
(Aas) OO0
3x10 =30 3x3=9 3 groups of I ten 3 groups of 3 ones I00+2=D 40+2=D 6+2=C]
390=30+9 39=30+9 100 +2 =50
40+2=20
30+3=10 30+3=10 6+-2=3
9+3=3 9+3=3 50+20+3=73
39+3=13 39+3=13 142 +2 =173
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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.

80

Represent how to partition flexibly where
needed.

84+7=7

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

@ 0000000000 00
0000000000 00
000000000060 00
@ @ 0000000000 00
0000000000 00
0:7=10 14:7=-2 9000000000 00
0000000000 00

84:7=12

Make decisions about appropriate
partitioning based on the division required.

72:2=36 72 +3=24 72:4=18 72:6=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.

0000000000 OCO00 @

0000000000 COOO

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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Dividing by a
single digit
using short
division

Use equipment to make groups from a total.

78+6=13

There are 78 in total.
There are 6 groups of 13.
There are 13 groups of 6.

& ™
How many

groups of 6

are in 100?

———

. N\
How many

OO0 | 0@ groups of 6
OOLOG are in 13 tens?
OO —
1 ( How many R
OO i groups of 6
@@ 8 i. .; are in 12 ones?
A 00 —

02 2
6|1 '3'2

Use short division to divide by a single digit.
0

6|1 '3 2

0 2

6|1 '3"'2

0 2 2

6|1 '3"2
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KEY STAGE 2

accurate and efficient operations.

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,

square number, cube number

Key language: decimal, column methods, exchange, partition, mental method, ten thousand, hundred thousand, million, factor, multiple, prime 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.
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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 a1 %3
grid to show 15,735 + 4,012. TTh T H T o AL R
@ ® OOOOE|000 3 759 2
| I
TTh Th I 0 ® eeeeel® 0006000000
® 00000 ::OQOQOQ [elelelele] @Oee OO
| need to exchange 10 tens for a 100.
TThTh H T O
2 0 1 5 3
+1 9 1 7 5
3 9 3 2 8
I
Representing Bar models represent addition of two or Use approximation to check whether
additions more numbers in the context of problem answers are reasonable.
solving.
? TThTh H T O TThTh H T O
f 1
[ fasma | £28,370 | a6725 | 2 3 405 2 3 405
+ 7 8 9 2 + 7 8 9 2
2 0 2 9 7 31 2 9 7
Holly [ £2,600 =£|.450]
. o ‘ I will use 23,000 + 8,000 to check.
ThHTO ThHTO
26 00 26 00
+1 4 50 +4 05 0
4 0 5 0 6 6 5 0
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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?

06 m 0-2m

Use a bar model with a number line to add

tenths.

0-6 m

0-2m

¥

1

I[O-Iml0-Irv‘1|0-|m|0-lm|0-Im|0-lm]O-ImIO-Im]

0 Ol

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

) 1 1 1 ) T
02 03 04 05 06 07 08 049

Understand the link with adding fractions.

6 2 8

10

10

6 tenths + 2 tenths = 8 tenths
0-6+02=08

Adding
decimals using
column
addition

Use place value equipment to represent
additions.

Show 0-23 + 0-45 using place value
counters.

Use place value equipment on a place

value grid to represent additions.

Represent exchange where necessary.

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

O -TthHth
0 =~2 3
+0-4 5
0-6 8

(e} o Tth Hth O -Tth Hth
. o 1) Rl 2
00000 +0-3 3
« 2
-leoe | |eee® L2
o
Include examples where the numbers of
decimal places are different.
[0} . Tth Hth - Tth Hth
00000 - e 9

@®

+

0]
5 .
|
6

“ 2
-2

5
5

Include exchange where required,
alongside an understanding of place value.

O - Tth Hth

0-9 2
+0-3 3

L =2 5§

L2 5
Include additions where the numbers of
decimal places are different.

34+065="7

O -TthHth
3 -4
+0-6 5
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Year 5 Subtraction

Velodrome

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. TThTh H T O
8 '2'0 9 7
15,735 - 2,582 = 13,153 -1 8 5 3 4
4 3 5 6 3
TTh Th H it O | TThTh H T ©
L Q000000000000 000"‘ 57 35
lele] - 258 2|62,097 —-18,534 =43,563
3
Now subtract the 10s. Exchange | hundred for 10 tens.
TTh Th H [ T [ o | TThthH T O
o Q0000 0000000000 COD I 5:%1'3 5
OF iﬁﬁﬁﬁ" ..‘ - 2582
see 53
Subtract the 100s, 1,000s and 10,000s.
TTh Th [ A [ T o | TThTsh; l; S
[ QOZD © QO000
® “"gﬂﬁﬂ"ﬁ,’,oooﬁﬂ‘ . Bl@ 3
Ll (3 1 53
Checking Bar models represent subtractions in Children can explain the mistake made
strategies and problem contexts, including ‘find the when the columns have not been ordered
representing difference’. correctly.
subtractions
Athletics Stadium | 75,450 ) Conedt mathod
TThTh H T O TThTh H T O
Hockey Centre }< %2300 > *: Z ? Z ¢ & I Z § T ;
6 7 99 F 2 1 8 8 9

Use approximation to check calculations.

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

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

2,002 -1,995="?

+5 +2

YN

t t t
1,995 2,000 2,002

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

Subtracting
decimals

Explore complements to a whole number by
working in the context of length.

Use a place value grid to represent the
stages of column subtraction, including
exchanges where required.

Use column subtraction, with an
understanding of place value, including
subtracting numbers with different numbers
of decimal places.

3:921 -3.75=7

O - Tth Hth Thth
3 =9 2 |
-3 -7 5 0

574 -2.25="7
O . Tth Hth O - Tth Hth
00000 A |COLOOL 000® 57 4
©© -2-2 5
Exchange | tenth for 10 hundredths. .
0 . Tth Hth O - Tth Hth
00000 COOOC 00000 s 7 '
. |©OD 00000e| - > > -
COCL) -
Now subtract the 5 hundredths.
(0] . Tth Hth O - Tth Hth
00000 |OOOOC 0000® 5 7 '4
. O 0000 - 2 -2 S
PALL - d
Now subtract the 2 tenths, then the 2 ones.
o : Tth Hth O - Tth Hth
Q00PP (OCOOOY @000® 5 -7 '4
. | @D 0000s| - 2 -2 S
PAPP 3-4 49
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Year 5 Multiplication
Understanding | Use cubes or counters to explore the Use images to explore examples and non- Understand the pattern of square numbers
factors meaning of ‘square numbers’. examples of square numbers. in the multiplication tables.
25 is a square number because it is made Use a multiplication grid to circle each
from 5 rows of 5. square number. Can children spot a
pattern?
Use cubes to explore cube numbers.
8 x8=064
0 82 = 64
N 7
8 is a cube number. _
12 is not a square number, because you
cannot multiply a whole number by itself to
make 12.
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 ] ]
4 x 10 = 4 tens = 40 CTTTTITITE  CCITITTITT  CTTITITITS  CCRTTTTTTD H T (0]
4 x 100 = 4 hundreds
= 400 | 7
17x10=170
17 x 100 =17 x 10 x 10 = 1,700
17 x1,000=17 x 10 x 10 x 10 =17,000
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Multiplying by
multiples of 10,
100 and 1,000

Use place value equipment to explore
multiplying by unitising.

EEw

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

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

Use place value equipment to represent
how to multiply by multiples of 10, 100 and
1,000.

4x3=12
4 x 300 = 1,200

6x4=24
6 x 400 = 2,400

Use known facts and unitising to multiply.

5x4=20

5 x40 =200

5 x 400 = 2,000

5 x 4,000 - 20,000

5,000 x 4 = 20,000

Multiplying up
to 4-digit
numbers by a
single 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.

8x17=7?
H T (o]
0000000000 (0000000 | @ 0010,
SaEssssees (s3seaes
0000000000 |[0000000||® 00
0000000000 (0000000
0000000000 [0000000|| @ 0100,
0000000000 (0000000 ®
0000000000 (0000000 |5 -y
8x10=80 8x7=56
80 + 56 = 136 ® 000

S0,8x 17 =136

Use an area model and then add the parts.

100 60 3

5] 100 x5=500 | 60x5=300 3ix5=15

Use a column multiplication, including any
required exchanges.

I 3 6
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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="? 34
20m 8m HTO/[x 27
200 | — 0 —
10m 20 x 10 =200 m? 8 x 10 = 80 m? 00 2 328 Hu7
8 0
10 x 15 = 150 * Gl
x= 5 20 x 5 =100 m? 8 x 5=40 m? —_—
m m m 4| 2 0 3 |+
5 0 w 27
50 28 x 15 =420 23,8 34x7
3x15=45 * 45 6 8 0 34 x 20
I 3 45
There are 345 bottles of milk in total. 1
3 4
23 x 15 =345 % 27
2 328 34 x7
680 34x20
9 1 8 34x27
|
Multiplying up Use the area model then add the parts. Use column multiplication, ensuring
to 4-digits by understanding of place value at each stage.
2-digits 100 40 3 S
10 1000 | 4 3
2 ; g g x | 2
g g 2 8 6 143x2
N 6 I 4 3 0 143x10
There are 1,716 boxes of cereal in total. ! 7| ). & 716 143 x 12
|
143 x12=1,716
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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 54 8 1,274 x 2

Then multiply 1,274 by 30.

12

X

4

2
4 8 1274x2
0

1,274 x 30

No»
NN W

2
3 8,2,

Finally, find the total.

I 2 7 #4
x 3 2
2 54 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

Multiplying

decimals by
10, 100 and

1,000

Use place value equipment to explore and
understand the exchange of 10 tenths, 10
hundredths or 10 thousandths.

Represent multiplication by 10 as exchange
on a place value grid.

]

=Y
o=
-

OOV

®

i &
O OO
0-14x10=14

Understand how this exchange is
represented on a place value chart.

Th | H T O | e |Tth
2 ,°// 5
2:5x10 =25 5 Ko
2:5 x 100 =250 2510 5[N] Re
2:5x1,000=2500| 2] 5 0 |
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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.
| made 7 groups of 4. There are 28 in total.

| 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.

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)

60+-4=15
60+-15=4

Represent the different multiplicative
relationships to solve problems requiring
inverse operations.

2+3=) )
AN

()~ 3
(J+3=n

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

22+2=2
22+2="7
?2+2=22

?+22=2
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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 i (0]
4,000
A~ ) | (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 x (] 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

multiples of 10,
100 and 1,000

known facts and unitising.

equipment when dividing by unitising.

=
@ [EassassnEE]
CTTTrrry
OOy

[sessssssnn]

OOy

i 1 B

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

[Eessasssnn] (Aasssasnnn] I I i

[Enssssssnn]

[Easaaaasaa NS A aAEaaaRE)

ensssssnnn] [Ensssssnan]

[Esaaaaaana)

180 is 18 tens.

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

180+30=6

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

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 )
4[4 8 COOCO
000,
0 T 0
ez [COOE) 00000
000,
| T o

44 a

Lay out the problem as a short division.

There is 1 group of 4 in 4 tens.
There are 2 groups of 4 in 8 ones.

Work with divisions that require exchange.

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

0 55 6
713 °8 39 %
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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419 2

2

3
4q

T (0]
CEEEC|00
EOE®

T (0]
%000
(X (o)

i (0]
EEo|e000e
OEE 0000

OO

T [ o ]
(D)

(X))

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 I2 ones.

How many groups of 4 go
into 12 ones?

3 groups of 4 ones.

Understanding

Understand remainders using concrete

Use short division and understand

In problem solving contexts, represent

remainders versions of a problem. remainders as the last remaining 1s. divisions including remainders with a bar
model.
80 cakes divided into trays of 6. T ER| LY out the problem
sf8 0 REEE® ‘ 683
— ‘ )
-ERE BEENENEEEE Lo oo Do 1
i m T o) Hiwsnlony?groups of 6 go
6 [L?JZO @ into -ens. _
80 cakes in total. They make 13 groups of Ve Stgeepret Chens, ggg N 23_6 1x32 N 33
6, W|th 2 I’emaining. There are 2 tens remaining. . - r
| T _Ht:wzrguny groups of 6 go
6 [8l70 into 20 ones?
There are 3 groups of 6
ones.
There are 2 ones remaining.
Dividing Understand division by 10 using exchange. | Represent division using exchange on a Understand the movement of digits on a
decimals by place value grid. place value grid.
10, 100 and
1,000 2 ones are 20 tenths. O | |Tth| Hth | Thth
0| 8] 5.
20 tenths divided by 10 is 2 tenths. 0 [P0 [¥8 35

0-85+10=0-085
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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

O [« [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.

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

W=

|+3=

Use the link between division and fractions
to calculate divisions.

11 =4 = —23
T4 T4
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Concrete Pictorial Abstract
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 HTh | TTh Th H i 0 alongside place value representations. 32,145 + 4,302 = ?
lefe] 0000 O © Q00 [ J
+3,000 +500 +20 +2 TThTh H T O TThTh H T
: : ; : , 3 2 | 4 5 3 2 | 4 5
40,265 43,265 C] D [:] + % 3 0 2 + 4 3 0 2
3 6 4 4 7 7 5 1 6 5
TTh Th [ H T [ o TThTh H T O
00 ‘oo 8@@@@’00000 4026 5
oo jseseeco o8 *__2 % 2 2 | Which method has been completed

accurately?

Use bar model and number line
representations to model addition in
problem-solving and measure contexts.

What mistake has been made?

Column methods are also used for decimal
T additions where mental methods are not

/_\jfmin\vms efficient.
H O - Tth Hth

L L 1 T
12:05 13:05  13:13 | 4 0-0 49
+ 4 9 -8 9
| 8 9-9 8
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Selecting
mental

methods for
larger numbers

where

appropriate

Represent 7-digit numbers on a place value
grid, and use this to support thinking and
mental methods.

M HTh TTh Th H T o
(1] 0000 O o 000 (J
L

2,411,301 + 500,000 = ?

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

Use a bar model to support thinking in
addition problems.

257,000 + 99,000 = ?
?
1

f
| £257,000

£100,000 |

| 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

Use place value and unitising to support
mental calculations with larger numbers.

195,000 + 6,000 = ?
195+5+1=201

195 thousands + 6 thousands = 201
thousands

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
QOW 00O
00w 000
o® “on 00 Ho
QOw oOw®
ow ow
x5-2 3x5-

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

ab (R }
)

trailer l[6]6[6|6|slslsl5|6|6|6[6|6|6|6|6

T
16 x 6

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

Golcn

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
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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
®® OVVBY OOOON 00000
® QR SIS

Compare subtraction methods alongside
place value representations.

-4 -30 -500
!

t t t t
2,145 2,149 2,179 2,679

Th H T )
CIC) ORVVY OOOON 00000
L] QR VRV
Th H T O
2 6 7 49
- 53 4
2 1 4 5

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

[ computer game J

puzzle book i

£12:50

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
| K}T IAZ [P} V\
-1 5 5 8 Wy .
T T T

3 9 4 1,552 1,558 1,952

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

150 800

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

Subtract efficiently from powers of 10.

10,000 - 500 = ?
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Year 6 Multiplication

NN

N

Qo0 o0 — O N
wWlo oo oo o w

ulo N

unocooc ocoocoocowvui—wu

Ix5

1 x30

1 x200

I x 1,000
20x5

20 x 30
20 x 200
20 x 1,000
21 x 1,235

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 Th H T 0 Method |
single digit L, 000 OO0 00000 000000000000 3 Compare and select appropriate methods
number e 0900 (OOOO 00000 ©00000000000) 3225 for specific multiplications.
@ 000 OO0 00000 6600 - 00000 3225
L 8@ 0000 00000 ©00000000000) + 3 2 2 5 Method 3
1 2900 3,000 200 20 5
4 groups of 2,345 Method 2 4| 12,000 | 800 | 80 | 20 |
L T . 12,000 + 800 + 80 + 20 = 12,900
This is a multiplication:
4 x 2’345 Method 4
2,345 x 4 4 %2 @
4 x3,000 4x200 4x20 4x5 x 4
12.000 + 800 + 80 + 20=12,900 129 0 0
Multiplying up Use an area model alongside written Use compact column multiplication with
to a 4-digit multiplication. understanding of place value at all stages.
number by a
2-digit number Method | I 235
1,000 200 30 5 % 2 |
20 (20,000 | 4,000 | 600 | 100 L&a 5 sl
2 4 0 0 20 x 1,235
I'{ 1,000 [ 200 30 3 2 59 35 2Ix1235
I 2 3
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Using
knowledge of
factors and
partitions to
compare
methods for
multiplications

Use equipment to understand square
numbers and cube numbers.

)

0X0X0X0X0)
0

©

A
\

¢
0
0

0
G;qu
OX0X0)

A
<0

=)
SEEEE
)
SRS

<&

D/D/D/DfD,
()
o/o/S/o/o,
BfS/O/S/O,

fOIOfO/O,
SRR

D)

2

5x5=52=25
5x5x5=5%=25x5=125

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

5,200 5.000 200

20 | 5,200 x 20 25| 5,000 x25 | 200 x 25
5| 5200x5

5,000 200

2
.

5,200

5.200 x 25

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

5200 x5
5200 x5
5200 x 5

[T 0T, BT, BT, RV |

Represent and compare methods using a
bar model.

Use a known fact to generate families of

related facts.

1,870 + 11 = 170

170 x 12 17 x 110

Use factors to calculate efficiently.

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

Multiplying by
10, 100 and
1,000

Use place value equipment to explore
exchange in decimal multiplication.

Understand how the exchange affects
decimal numbers on a place value grid.

T O |he Tth T|O| e Tth T|O| » Tth T|[O| » Tth
- [©@@® 000| | [e+EEP @000
OOO O+ OO O+— OO
Represent 0-3. OO® @ +—OEE) @ — e
OO 000 000
OO 000 000
OOO 299 000
OO 000 000
O 000 000
OO 2909 900
clolo) ©c0oc ©0c
Multiply by 10. Exchange each group
of ten tenths.
03 X 10 =2 ik O | e | Tth i O | e | Tth T O || Tth
. ) 3 3] 3 3
0-3is 3 tenths. _
10 x 3 tenths are 30 tenths. 0-3x10=3

30 tenths are equivalent to 3 ones.

Use knowledge of multiplying by 10, 100
and 1,000 to multiply by multiples of 10, 100
and 1,000.

8 x 100 = 800
8 x 300 =800 x 3
= 2,400
2-5x10=25
2-5x20=2-5%x10x%x2
= 50
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Multiplying
decimals

Explore decimal multiplications using place
value equipment and in the context of
measures.

3 groups of 4 tenths is 12 tenths.
4 groups of 3 tenths is 12 tenths.

IO
I3cm I-3cm -3 cm |13 cm

4x1lcm=4cm
4x0-3cm=1.2cm
4x1.3=4+1.2=52cm

Represent calculations on a place value
grid.

I3x3=9
3x03=019
T (0] o Tth
®E®
- @O
GOEE

Understand the link between multiplying
decimals and repeated addition.

+02 +02 +02 +02

15 o . Tth

o]

Use known facts to multiply decimals.
4x3=12

4x03=12

4 x0-03=0-12

20 x 5 =100

20x0-5=10

20x0-05=1

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

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

H il (0] e | Tth | Hth
2x3 6 °
0-2x3 0 o 6

0-02x 3 .
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Year 6 Division

Understanding

Use equipment to explore different factors

Recognise prime numbers as numbers

Recognise and know primes up to 100.

factors of a number. having exactly two factors. Understand the | Understand that 2 is the only even prime,
link with division and remainders. and that 1 is not a prime number.
olelelelelele
elelelelele]e; (II1) QG 4G 6 ()] 8] a0
ollollolollololIolo 00000 @000
900900 | ® (D) 12 (@3)] 14 | 15 | 16 [(i7)] 18 |(19)] 20
Tl 30 + 4 = 7 remainder 2 ° 21 [22((23)| 24 | 25 | 26 | 27| 28 |29)| 30
( I )
. . T I7+3=5r2  W7sh=4rl  17:5=3r2 @ 3233]34(35|36 @ 38 40
4 is a factor of 24 but is not a factor of 30. s @ G @ = P
Dividing by a Use equipment to make groups from a total. H T o (“Howmany | © Use short division to divide by a single digit.
single digit ® OO 010) Fopsers EE
sesssssssssss — s
H T o) ((Howmany | 0 2 6|1 '3 2
Besssessesses o SEoEEes || sanat |«
0000000000000 ©10 06 it
0000000000000 OO 0 2
. H T o ( ow man A 022 6m
There are 78 in total. OO0 |0000d) :r9Ups of6 | 617372
There are 6 groups of 13. %@@ 0000 @] | 2ones’
There are 13 groupsof6. | ————FF——F ‘ 0 s
6[1 372

Use an area model to link multiplication and
division.

? 10 10 I
6 132 | 6 60 60 [6]s]
6x?=132 20 5
6 120 [ 12]
132 = 120 + 12

32+:6=20+2=22
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Dividing by a
2-digit number
using factors

Understand that division by factors can be
used when dividing by a number that is not
prime.

Use factors and repeated division.

1,260+ 14="7
1,260

1,260 + 2 =630

630 +7 =90

1,260 + 14 =90

Use factors and repeated division where
appropriate.

2,100 +12="7

2100 —>§ 2}
2100 — |
2100 —> |

2100 —> |

—:
—.
—
—_
—_—

2100 —> |

Dividing by a
2-digit number
using long
division

Use equipment to build numbers from
groups.

EU EDED ga ED gﬂ EDED gg Eu gﬂ ED gg EU
g g a g u] 5] a a =] o a a g u ]
a =] s] a a [=] 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
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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
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0 13 26 39 52 65 78 ql 104 17 130
0xI3 IxI13 2xI13 3xI3 4xI13 5x13 6x13 7x13 8xI13 9x13 10x13

3[3 7 7
-1 30 10
2 & 7
-1 30 10
I 7
-1 17 9
0 29

377 +13=29




-
@i’ Doha British School Maths Calculation Policy

A slightly different layout may be used, with
the division completed above rather than at
the side.
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Divisions with a remainder explored in
problem-solving contexts.

Dividing by 10,
100 and 1,000

Use place value equipment to explore
division as exchange.
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Divide 20 counters by 10.

Exchange each 0-| for ten 0-0ls.

0-2 is 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.
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Understand how to divide using division by
10, 100 and 1,000.

12+20="7
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12:10=12 1'2:2=06
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40+-5=8
8+10=0-8

So0,40+50=0-8
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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
0.
8|4 -%2 4
0-5
8|4 -%2 %

0-5 3
8|4 -%2 %
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