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ADDITION

YR and Y1

Statutory Guidance
Pupils should be taught to:

read, write and interpret mathematical statements involving addition (+), subtraction ( -) and
equals (=) signs

represent and use number bonds and related subtraction facts within 20

add and subtract one -digit and two -digit numbers to 20, including zero

solve one-step problems that involve addition and subtraction, using concrete objects and
pictorial repr esentations, and missing number problems suchas 7= -9.

Nons Statutory Guidance

Pupils memorise and reason with number bonds to 10 and 20 in several forms (for example, 9 +
7=16;16-7=9; 7 =16 —9). They should realise the effect of adding or su  btracting zero.
This establishes addition and subtraction as related operations.

Pupils combine and increase numbers, counting forwards and backwards.

They discuss and solve problems in familiar practical contexts, including using quantities.
Problems should include the terms: put together, add, altogether, total, take away, distance
between, difference between, more than and less than, so that pupils develop the concept of
addition and subtraction and are enabled to use these operations flexibly.

Classroom Practice
Children are encouraged to develop a mental picture of the number system in their heads
to use for calculation. They develop ways of recording calculations using pictures, etc.
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They use numberlines and practical resources to support calculation and teachers
demonstrate the use of the numberline.

3+2=5 " a1
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Children then begin to use numbered lines to  support their own calculations using a
numbered line to count on in ones.

8+5=13

+1 +1 +1 +1 +1

[ |
1
0 1 2 3 45 6 7 8 9 1011 12 13 14 15

Bead strings or bead bars can be used to illustrate addition including bridging through ten
by counting on 2 then ¢ ounting on 3.

00000 __ O 000

Y2
Statutory requirements
Pupils should be taught to:

solve problems with addition and subtraction:

using concrete objects and pictorial representations, including those involving
numbers, quantities and measures

applying t heir increasing knowledge of mental and written methods

recall and use addition and subtraction facts to 20 fluently, and derive and use
related facts up to 100

add and subtract numbers using concrete objects, pictorial representations, and
mentally, including:

a two-digit number and ones

a two-digit number and tens

two two -digit numbers

adding three one -digit numbers

show that addition of two numbers can be done in any order (commutative) and
subtraction of one number from another cann ot

recognise and use the inverse relationship between addition and subtraction and
use this to check calculations and solve missing number problems.
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Notes and guidance (non - statutory)

Pupils extend their understanding of the language of addition and subtraction to
include sum and difference.

Pupils practise addition and subtraction to 20 to become increasingly fluent in
deriving facts such asusing3+7=10; 10 -7 =3 and 7 = 10 —3 to calculate 30 +
70 =100; 100 —70 = 30 and 70 = 100 —30. They check their calculations, including
by adding to check subtraction and adding numbers in a different order to check
addition (for example,5+2+1=1+5+2 =1+ 2 +5). This establishes
commutativ it y and associativity of addition.

Recording addition and subtraction in columns supports place value and prepares
for formal written methods with larger numbers.

Children will use ‘empty number lines’ themselves starting with the larger number and
counting on.

9  First counting on in tens and ones.

34 +23=57
+10 +10
34 44 54 55 56 57

9 Then helping children to become more efficient by adding the units in one jump (by
using the known fact4 + 3 =7).

34 +23 =57
+10 +10
/\/\/4-3\
34 44 54 57

9 Followed by adding the tens in one jump and the units in one jump.

34 +23=57

+20

RN

34 54 57
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9 Bridging through ten can help children become more efficient.

37 +15=52

+1C
+3 +2

37 47 50 52

9 Adding ten and then compensating when adding 9, 11, 19, 21 etc

36 +9=45

+10

They will practise totalling twgo tens numbers and adding two digit numbers to a tens
number.

e.g
20+20=40
20+21-41

They will partition numbers and explore different ways to total numbers.

e.g 38+86 =
30+80+8+6

Children will continue to use empty number lines with increasingly large numbers, including
compensation where appropriate.

Using a number line to support mental a rithmetic they will

9 Count on from the largest number irrespective of the order of the calculation.

38 +86 =124

+30
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86 116 120 124

9 Compensation

49 +73 =122

+50

73 Wzs

-1

Children will begin to use informal pencil and paper methods (jottings) to support, record
and explain partial mental methods building on existing mental  strategies.

Adding in columns can help with an understanding of place value providing it is introduced with
concrete apparatus. Dienes apparatus is very effective for this.

The children will have extensive experience of making numbers with the dienes app  aratus before
using this to add single digit numbers to two digit numbers and two digit numbers to two digit
numbers.

U 5 30 + 5 This will be done without
Ll any exchange first. When
[ ¥ the children can talk
20 + 6 through what they a re
doing and explain why you
O ] can change a ten for ten
O ones, these calculations can

[ O be done with exchange.

C
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Y3
Statutory guidance
Pupils should be taught to:

add and subtract numbers mentally, including:

a three -digit number and ones

a three -digit number and tens

a three -digit number and hundreds

add and subtract numbers with up to three digits, using formal written methods of columnar
addition and subtraction

estimate the answer to a calculatio n and use inverse operations to check answers

solve problems, including missing number problems, using number facts, place value, and more
complex addition and subtraction.

Notes and guidance (non - statutory)

Pupils practise solving varied addition a nd subtraction questions. For mental
calculations with two -digit numbers, the answers could exceed 100.

Pupils use their understanding of place value and partitioning, and practise using
columnar addition and subtraction with increasingly large numbers up  to three digits
to become fluent

Children will extend their knowledge of mental methods with jottings to support addition
of two and three digit numbers.

They will continue to partition numbers to support mental arithmetic

In addition they will to us e the expanded method to introduce a written method for
addition.

625 + 48 783 + 42 300 +60+7
600 20 5 700 80 3 300+ 60+ 7

+ 40 8 + 40 2 80+ 7
600+60+13 =673 700 120 5-825 300 + 140 +14 =454

Using similar methods, children will:

9  add several numbers w ith different numbers of digits;

9 begin to add two or more three -digit sums of money, without adjustment  from the
pence to the pounds,
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Y4
Statutory requirements
Pupils should be taught to:

add and subtract numbers with up to 4 digits using the formal written methods of
columnar addition and subtractio n where appropriate

estimate and use inverse operations to check answers to a calculation

solve addition and subtraction two -step problems in contexts, deciding which
operations and methods to use and why.

Notes and guidance (non - statutory)
Pupls continue to practise both mental methods and columnar addition and
subtraction with increasingly large numbers to aid fluency

In year 4 children will begin to use more compact methods of addition once the
prerequisite mental skills are established.
These are

X Mental addition of tens and hundreds numbers

X Mental addition of any two digit number to a tens or hundreds number

X Mental addition of two, two digit numbers

X Rounding numbers to the nearest tens number to form a reasonable estimate

9  Children should extend the carrying method to numbers with at least four digits.
begin to add two or more three -digit sums of money, with or without adjustment
from the pence to the pounds,

9  know that the decimal points should line up under each other, particularly when
adding or subtracting mixed amounts, e.g. £3.59 + 78p

587 3587

+ 475 + 675
1062 4262
11 111

Using similar methods, children will:

9  add several numbers w ith different numbers of digits;

9  begin to add two or more decimal fractions with up to three digits and the same
number of decimal places,

9  know that decimal points should line up under each other, particularly when adding or
subtracting mixed amounts, e.g. 3.2m —280 cm.
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Y5
Pupils should be taught to:

add and subtract whole numbers with more than 4 digits, including using formal written
methods (columnar addition and subtraction)

add and subtract numbers mentally with increasingly large numbers

use rounding to check answers to calculations and d etermine, in the context of a problem,
levels of accuracy

solve addition and subtraction multi -step problems in contexts, deciding which operations
and methods to use and why.

Notes and guidance (non - statutory)

Pupils practise using the formal writt  en methods of columnar addition and
subtraction with increasingly large numbers to aid fluency

Children should extend the carrying method to number with any number of digits.

97648 6584 42

+ 31486 + 5848 6432
129134 12432 786
111 111 3

+ 4681
11944
121

Using similar methods, children will

9 add several numbers with different numbers of digits;

9  begin to add two or more decimal fractions with up to four digits and either one or
two decimal places;

9  know that d ecimal points should line up under each other, particularly when adding or
subtracting mixed amounts, e.g. 401.2 + 26.85 + 0.71.

+ -+ -+ -+ -+ -+ -+

By the end of year 6, children will have a range of calculatio  n methods, mental and written.
Selection will depend upon the numbers involved.
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Children should not be made to go onto the next stage if:

1) they do not have the prerequisite mental skills to enable them to effectively
operate and understand a procedure
2) they are not confident with a previous procedure

Children should be encouraged to approximate their answers before calculating.
Children should be encouraged to check their answers after calculation using an
appropriate strategy.

Children should be encouraged to consider if a mental calculation would be appropriate
before using written methods.
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SUBTRACTION

THE FOLLOWING ARE ST ANDARDS THAT WE EXPECT THE MAJORITY OF CHILDREN
TO ACHIEVE.

YR and Y1

Pupils should be taught t o:

read, write and interpret mathematical statements involving addition (+), subtraction ( -) and
equals (=) signs

represent and use number bonds and related subtraction facts within 20

add and subtract one -digit and two -digit numbers to 20, including zero

solve one-step problems that involve addition and subtraction, using concrete objects and
pictorial representations, and missing number problems suchas 7= -9.

Notes and guidance (non - statutory)

Pupils memorise and reason with number bonds to 10 and 20 in several forms (for example, 9 + 7 =
16;16 -7 =9; 7 = 16 —9). They should realise the effect of adding or subtracting zero. This
establishes addition and subtraction as related operations.

Pupils combine and increase numbers, counting for wards and backwards.

They discuss and solve problems in familiar practical contexts, including using quantities.

Problems should include the terms: put together, add, altogether, total, take away, distance
between, difference between, more than and lesst han, so that pupils develop the concept of
addition and subtraction and are enabled to use these operations flexibly.

Children are encouraged to develop a mental picture of the number system in their heads
to use for calculation. They develop ways of r  ecording calculations using pictures etc.

=ik
A Crafied et A e P T baf i
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They use numberlines and practical resources to support calculation . Teachers
demonstrate the use of the numberline.

6-3=3
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The numberline should also be used to show that 6 - 3 means the ‘difference between
6 and 3’ or ‘the difference between 3 and 6’ and how many jumps they are apatrt.

o 1 2 3 4 5 6 7 8 9 10

Children then begin to use numbered lines to  support their own calculations - using a
numbered line to count back in ones.

13-5=8

0 1.2 3 45 6 7 8 9 10 11 12 13 14 15

-1 -1 -1 -1-1

Bead strings or bead bars can be used to illustrate subtraction includ ing bridging through
ten by counting back 3 then counting back 2.

13-5=38

00000 __ O 000

Y2
Pupils should be taught to:

solve problems with addition and subtraction:

using concrete objects and pictorial representations, including those involving numbers,
guantities and measures

applying their increasing knowledge of mental and written methods

recall and use addition and subtraction facts to 20 fluently, and derive and use related facts
up to 100

add and subtract numbers using concrete objects, pict  orial representations, and mentally,
including:

a two-digit number and ones
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a two-digit number and tens

two two -digit numbers

adding three one -digit numbers

show that addition of two numbers can be done in any order (commutative) and subtrac
of one number from another cannot

recognise and use the inverse relationship between addition and subtraction.

Notes and guidance (non - statutory)

Pupils extend their understanding of the language of addition and subtraction to
include sum and difference.

Pupils practise addition and subtraction to 20 to become increasingly fluent in

deriving facts such as using 3+7=10; 10 —7=3and 7 =10 —3 to calculate 30 + 70 =
100; 100 —70 = 30 and 70 = 100 —30. They check their calculations, inclu ding by
adding to check subtraction and adding numbers in a different order to check

addition (for example,5+2+1=1+5+ 2 =1 + 2 + 5). This establishes commutativity
and associativity of addition.

Recording addition and subtraction in columns sup ports place value and prepares for
formal written methods with larger numbers.

Children will begin to use empty number lines to support calculations.

Counting back

9 First counting back in tens and ones.

47 —23 =24

24 25 26 27 37 47

W

4 1 .1 -0 -10

9 Then helping chi ldren to become more efficient by subtracting the units in one jump

(by using the known fact 7 —3 =4).

47 —23 =24

-3 -10 -10
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9 Subtracting the tens in one jump and the units in one jump.

47 -23 =24

24 27 47

N

-3
-20

9 Bridging through ten can help childre n become more efficient.

42 -25=17
17 20 22 42
3 .2 \/
-20
Counting on

If the numbers invo |ved in the calculation are close together or near to multiples of 10,
100 etc, it can be more efficient to count on.

Help children to become more efficient with counti ng on by:

9  Subtracting the units in one jump;

9  Subtracting the tens in one jump and the units in one jump;
9 Bridging through ten.

Children will continue to use empty number lines with increasingly large numbers.
They should use their mental skills to consi  der the most efficient jumps to make.

+2 +30 +6

58 60 90 96

Time will be given to ensure that children can effectively subtract within twenty mentally
and explore these patterns using larger numbers.
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e.g

19 -3 =16
19 -13 = 6
29 -13= 16
39 -13 = 26

Children will begin to use informal pencil and paper methods (jottings) to support, record
and explain partial mental methods building on existing mental strategies.

Y3
Pupils should be taught to:

add and subtract numbers mentally, i ncluding:

a three -digit number and ones

a three -digit number and tens

a three -digit number and hundreds

add and subtract numbers with up to three digits, using formal written methods of columnar
addition and subtraction

estimate the answert o0 a calculation and use inverse operations to check answers

solve problems, including missing number problems, using number facts, place value, and more
complex addition and subtraction.

Notes and guidance (non - statutory)

Pupils practise solving va ried addition and subtraction questions. For mental
calculations with two -digit numbers, the answers could exceed 100.

Pupils use their understanding of place value and partitioning, and practise using
columnar addition and subtraction with increasingly |  arge numbers up to three digits
to become fluent

Partitioning and decomposition

To build on the previous work on partitioning, children can begin to move towards a
decomposition method of subtraction.

To introduce this method , children will explore wo rk on partitioning and recombining
numbers.

30
30+0
29+1
28+2

This can be extended to three digit numbers
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134

100 + 30 + 4
9 + 31 + 4

The children need to see what is happening when the numbers are partitioned before being
int roduced to a decomposition method.

This process should be demonstrated using arrow cards to show the partitioning and base
10 materials to show the decomposition of the number.

This method can be demonstrated by the teacher as a means of introduction

89 = 80 + 9
- 57 -50 + 7
30 + 2 =32

Y4
Pupils should be taught to:

add and subtract numbers with up to 4 digits using the formal written methods of columnar
addition and subtraction where ap propriate

estimate and use inverse operations to check answers to a calculation

solve addition and subtraction two -step problems in contexts, deciding which operations and
methods to use and why.

Non Statutory Guidance
Pupils continue to practise b oth mental methods and columnar addition and subtraction with
increasingly large numbers to aid fluency

Partitioning and decomposition

In Year 4, children increase the size of the numbers they are subtracting using a number
line and building on their partitioning skills to include decomposition.

To introduce decomposition, this will be used as a demonstration method by the teacher

Step 1 70 + 1
Pagel6 of 44



e \
Step 2 60 + 11 The calculation should be

- 40 read as e.g. take 6 from 1.
20 + 5 = 25

+
(o)

This would be recorded by the teacher as
60
+ 1
-40 + 6
20 + 5 =25

Children should know that units line up under units, tens under tens, and so on.

The number line shoul d continue to be used as it provides an excellent means to model
mental processes involved in subtraction.

Children should be taught to look at the numbers involved so that they can decide what

sort of method is most appropriate.

Once the children unde rstand that the tens number is being partitioned and redistributed
across the two columns to increase the number in the lower column, the method can be
extended to incorporate three digit numbers.

754 =
- 86
Step 1 700 + 50 + 4
- 80 + 6
Step 2 700 + 40 + 14 (adjust from T to U)
- 80 + 6
Step 3 600 + 140 + 14 (adjust from H to T)

- 80 + 6
600 + 60 + 8 = 668

This would be recorded by the children as decomposition

614 1
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754

- 86
668
Children should:
9  be able to subtract numbers with different numbers of digits;

9  using this method, children should also begin to find the difference between two
three -digit sums of money, with or without ‘adjustment’ from the pence to the
pounds;

9  know that decimal points should line up under each other.

For example:
71
885
- 4.38
Alternatively, children can set the amounts to whole numbers, i.e. 895 —438 and convert

to pounds after the calculation.

Where the numbers are involved in the calculation are close together or near to multiples

of 10, 100 etc counting on using a number line should be used.

511-197 =314
+300
+3 +11
0 XXX 197 200 500 5 11
Decomposition
614 1
764
- 286
468
Children should:

9  be able to subtract numbers with different numbers of digits,
9  begin to find the difference between two decimal fractions with up to three digits

and the same number of decimal places,
Pagel8of 44



9  know that d ecimal points should line up under each other.

Where the numbers are involved in the calculation are close together or near to multiples
of 10, 100 etc counting on using a number line should be used.

1209 —388 = 821

+800

+12 +9

0 388 400 1200 1209

Y5
Statutory requirements
Pupils should be taught to:

add and subtract whole numbers with more than 4 digits, including using formal
written methods (columnar addition and subtraction)

add and subtract numbers mentally with increasingly large numbers

use rounding to check answers to calculations and determine, in the context of a
problem, levels of accuracy

solve addition and subtraction multi -step problems in contexts, deciding which
operations and methods to use and why.

Notes and guidance (non - statutory)

Pupils practise using the formal written methods of columnar addition and

subtraction with increasingly large numbers to aid fluency . They practise ment al
calculations with increasingly large numbers to aid fluency (for example, 12 462 -
2300 = 10 162).

Decomposition
In Year 5, children should continue to use their skills of decomposition to calculate with
large numbers and decimal numbers.

5131

ehe7
- 2684
3783

Children should:
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9  be able to subtract numbers with different numbers of digits;

9  be able to subtract two or more decimal fractions with up to three digits and either
one or two decimal places;

9  know that decimal points should line up under each other.

Where the numbers are involved in the calculation are close together or near to multiples
of 10, 100 etc counting on using a number line should be used.

3002 —1997 = 1005

+1000

+3 +2

1997 2000 3000 3002

Y6
By the end of year 6, children will have a range of calculation methods, mental and written.
Selection will depend upon the numbers involved.

Children should not be made to go onto the next stage if:

1) they are notready -—they d o not have sufficient proficien cy with mental
methods to enable them to effectively operate with two and or three digit
numbers

2) they are not confident.

Children should be encouraged to approximate their answers before calculati ng.
Children should be encouraged to check their answers after calculation using an
appropriate strategy.

Children should be encouraged to consider if a mental calculation would be appropriate
before using written methods.
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MULTIPLICATION

YR and Y1

Stat utory requirements
Pupils should be taught to:

solve one-step problems involving multiplication and division, by calculating the
answer using concrete objects, pictorial representations and arrays with the
support of the teacher.

Notes and guidance (non - statutory)

Through grouping and sharing s mall quantities, pupils begin to understand:
multiplication and division; doubling numbers and quantities; and finding simple
fractions of objects, numbers and quantities.

They make connections between arrays, number patterns, and counting in twos,
fives and tens.

THE FOLLOWING ARE ST ANDARDS THAT WE EXPECT THE MAJORITY OF CHILDREN
TO ACHIEVE.

Children will experience equal groups of objects and will count in 2s and 10s and begin to
count in 5s. They will work on practical problem solving activities involving equal sets or
groups.

ol A
Qe &

9 Arrays

Children should be able to model a multiplication calculation using an array. This knowledge
will support with the development of the grid method.
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ONORONONO
OO OO0 3x5=15
ONORONONO

5x3 =15

Y2

Pupils should be taught to:
recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables,
including recognising odd and even numbers
calculate mathematical statements for multiplication and division within the multiplication
tables and write them us ing the multiplication (x), division (=) and equals (=) signs
show that multiplication of two numbers can be done in any order (commutative) and division
of one number by another cannot
solve problems involving multiplication and division, using mate rials, arrays, repeated addition,
mental methods, and multiplication and division facts, including problems in contexts.

Notes and guidance (non - statutory)

Pupils use a variety of language to describe multiplication and division.

Pupils are introduced to the multiplication tables. They practise to become fluent in
the 2, 5 and 10 multiplication tables and connect them to each other. They connect
the 10 multiplication table to place value, and the 5 multiplication table to the
divisions on the clock fac e. They begin to use other multiplication tables and recall
multiplication facts, including using related division facts to perform written and
mental calculations.

Pupils work with a range of materials and contexts in which multiplication and division
re late to grouping and sharing discrete and continuous quantities, to arrays and to
repeated addition. They begin to relate these to fractions and measures (for
example, 40 + 2 = 20, 20 is a half of 40). They use commutativity and inverse
relations to develo p multiplicative reasoning (for example, 4 x 5 =20 and 20 + 5 = 4).

Children will develop their understanding of multiplication and use jottings to support
calculation:

9 Repeated addition

3times5 is 5+5+5=15 or 3lotsof5 or 5 x3

Page22 of 44



Repeated addition can be shown easily on a number line:

5x3=5+5+5

|
|
0 1 2 3 45 6 7 8 9 1011 12 13 14 15

and on a bead bar:

5x3=5+5+5
5 5 5

9 Arrays

Children should be able to model a multiplication calculation using an array. This know ledge
will support with the development of the grid method.

OO OO0
OO OO0 3x5=15
OO OO0

5x3 =15

Y3
Statutory requirements
Pupils should be taught to:
recall and use multiplication and division facts for the 3, 4 and 8 multiplication
tables
write and calcu late mathematical statements for multiplication and division using
the multiplication tables that they know, including for two -digit numbers times one -
digit numbers, using mental and progressing to formal written methods
solve problems, including missin g number problems, involving multiplication and

Page23of 44



division, including positive integer scaling problems and correspondence problems in
which n objects are connected to m objects.

Notes and guidance (non - statutory)

Pupils continue to practise their ment al recall of multiplication tables when they are
calculating mathematical statements in order to improve fluency. Through doubling,
they connect the 2, 4 and 8 multiplication tables.

Pupils develop efficient mental methods, for example, using commutativit  y and
associativity (for example, 4 x 12 x5=4 x5 x 12 = 20 x 12 = 240) and multiplication
and division facts (for example, using3x2=6,6+ 3 =2 and 2 =6 + 3) to derive
related facts (for example, 30 x 2 = 60, 60 + 3 =20 and 20 = 60 + 3).

Pupils develop reliable written methods for multiplication and division, starting with
calculations of two -digit numbers by one -digit numbers and progressing to the formal
written methods of short multiplication and division.

Pupils solve simple problems in contexts, deciding which of the four operations to use
and why. These include measuring and scaling contexts, (for example, four times as
high, eight times as long etc.) and correspondence problems in which m objects are
connected to n objects (for example, 3 hats and 4 coats, how many different
outfits?; 12 sweets shared equally between 4 children; 4 cakes shared equally
between 8 children).

Children will continue to use:
9 Repeated addition
4times 6 is 6+6+6+6=24 or 4 lotsof6 or 6x4

Children should use number lines or bead bars to support their understanding.

6 6 6 6
0 6 12 18 24
6 6 6 6
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9 Arrays

Children should be abl e to model a multiplication calculation using an array. This knowledge
will support with the development of the grid method.

EEEEEEEEN
EEEEEEEEN |,
EEEEEEEEE
EEEEEEEEE

9x4=36

Children will continue to use arrays where appropriate leading into the grid method of
multiplication .
This can be used a model for teachers

(6 X 10) + (6 x 4)

10 : 4
0]0]0/0/0/0/000e 000
0000000000000

s [OOO0 OOOQO%%O 60+ 24
0l00/0/000.00C: 0000 84
000000000 0000
000000000000

Children will also have mod elled for them, the short method of multiplication. This should
be introduced alongside the practical grid method so that the children understand the
mathematics involved in this method.

10 + 4
X 6
60 + 24

For some children, this could be recorded in a more compact format.
1 4
X 6
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Children will also develop an understanding of
9 Scaling

e.g. Find a ribbon that is 4 times as long as the blue ribbon

r—

5cm 20 cm

9 Using symbols to stand for unknown numbers to complete equations using inverse
operations

.X5=20 3x U=18 X | =32

Y4

Statutory requirements
Pupils should be taught to:

recall multiplication and division facts for multiplication tables up to 12 x 12

use place value, known and derived facts to multiply and divide mentally, including:
multiplying by 0 and 1; dividing by 1; multiplying together three numbers

recognise and use factor pairs and commutativity in mental calculations

multiply two -digit and three -digit numbers by a one -digit number using formal
written layout

solve problems involving multiplying and adding, including using the distributive law
to mult iply two digit numbers by one digit, integer scaling problems and harder
correspondence problems such as n objects are connected to m objects.

Notes and guidance (non - statutory)

Pupils continue to practise recalling and using multiplication tablesa  nd related
division facts to aid fluency.

Pupils practise mental methods and extend this to three  -digit numbers to derive
facts, (for example 600 + 3 = 200 can be derived from 2 x 3 = 6).
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Children should be given opportunities to explore patterns in m  ultiplication and to see

connections between tables facts

For example

20 x 4 = 80
2 x 40 = 80
200 x 4 = 800

This can be extended to include multiplication of two digit numbers by a single d
number mentally.

21x 4

(20x4) + (1x4)
80 + 4 =84

Grid method
Children should start by referring back to with work on arrays undertaken in year
that they can understand the mathematics on which the grid method is founded.

TUx U
(Short multiplication —multiplication by a single digit)

23x8

Children will approximate first
23 x 8 is approximately 25 x 8 = 200

X 20 3
8 160 | 24

=184

igit

3 s0

Children should have the tables knowledge to enable them to  calculate the multiplication

facts from memory.
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HTU x U
(Short multiplication —multiplication by a single digit)

346 x 9

Children will approximate first
346 x 9 is approximately 350 x 10 = 3500

X 300 40 6

9 12700 | 360 | 54 2700
+ 360
+ 54
3114

11

The children will be taught to record their multiplication using a formal written method
starting with an expanded method before progressing to a compact method of recording.

300 + 40 + 6
X 9
2700 + 360 + 54 = 3114

5 4 (9x6)
3 6 0 (9x40)
7 0

2 0 (90 x 30)
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Y5
Pupils should be taught to:

identify multiples and factors, including finding all factor pairs of a number, and common
factors of two numbers

know and use the vocabulary of prime numbers, prime factors and composite (non  -prime)
numbers

establish whether a number up to 100 is prime and recall prime numbers up to 19

multiply numbers up to 4 digits by a one - or two -digit number using a formal written method
including long multiplication for two -digit numbers

multiply and divide numbers mentally drawing upon known facts

divide numbers up to 4 digits by a one -digit number using the formal written method of short
division and interpret remainders appropr iately for the context

multiply and divide whole numbers and those involving decimals by 10, 100 and 1000

Non Statutory Guidance

recognise and use square numbers and cube numbers, and the notation for squared ( ) and
cubed ()

solve problems involving multiplication and division including using their knowledge of factors
and multiples, squares and cubes

solve problems involving addition, subtraction, multiplication and division and a combination of
these, including understanding the meaning o f the equals sign

solve problems involving multiplication and division, including scaling by simple fractions and
problems involving simple rates.

In Year 5, Children will build on the multiplication methods learned in Lower Key
Stage 2. They will mu  Itiply numbers with up to 4 digits by one and two digit numbers
TUXTU

(Long multiplication —multiplication by more than a single digit)

24 X 16 becomes 124 x 26 becomes 124 x 26 becomes
2 1 2 1 2
4 1 4 1 2 4
x 1 6 x 2 6 x 2 6
2 4 0 2 4 8 0 7 4 4
1 4 4 7 4 4 2 4 8 0
3 8 4 3 2 2 4 3 2 2 4
1 1 1 1
Answer: 384 Answer: 3224 Answer: 3224
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72 x 38

Children will approximate first

72 x 38 is approximately 70 x 40 = 2800

2
60 | = 2160
16 | = 576

X 70
30 | 2100
8 560
7 2
x 3 8
1 6 (8x2)
56 0 (8x70)
6 0 (30x2
210 O (30 x 70)
2 736
1
7 2
x 3 8

5 7 6 (8x72)

216 0 (30x72)

2736
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2 736

Using similar methods, they will be able to multiply decimals  with one decimal place by a
single digit number, approximating first. They should know that the decimal points line up
under each other.

eg. 49x3

Children will approximate first
4.9 x 3 is approximately 5 x 3 =15

X 4 0.9
3 12 | 2.7 12
+ 2.7
14.7

Y6

ThHTU x U
(Short multiplication —multiplication by a single digit)

4346 x 8
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Children will approximate first
4346 x 8 is approximately 4346 x 10 = 43460

X 4000 300 40 6

8 | 32000 2400 | 320 48 32000
+ 2400
+ 320
+ 48
34768

HTUXx TU

(Long multiplication —multiplication by more than a single digit)

372 x 24

Children will approximate first
372 x 24 is approximately 400 x 25 = 10000

X 300 70 2
20 | 6000 1400 40
4 1200 280 8
3 7 2
X 2 4

8 (4x 2

2 8 0 (4x 70)
12 0 0 (4 x300)
4 0 (20x 2)
1 4 0 0 (20 x 70)
6 0 0 0 (20x300)
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1 4 8 8 (4x372)
7 4 4 0 (20x372)

Using similar methods, they will be ab le to multiply decimals with up to two decimal places
by a single digit number and then two digit numbers, approximating first. They should
know that the decimal points line up under each other.

For example:
492 x 3

Children will approximate first
4.92 x 3 is approximately 5 x 3 = 15

X 4 0.9 0.02
3 12 2.7 0.06 12
+ 0.7
+ 0.06
12.76

4 9 2
X 3
1 2 7 6
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Division

YR and Y1

Statutory requ irements
Pupils should be taught to:

solve one-step problems involving multiplication and division, by calculating the
answer using concrete objects, pictorial representations and arrays with the
support of the teacher.

Notes and guidance (non - statutory)

Through grouping and sharing small quantities, pupils begin to understand:
multiplication and division; doubling numbers and quantities; and finding simple
fractions of objects, numbers and quantities.

They make connections between arrays, numb er patterns, and counting in twos,
fives and tens.

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

Y2
Pupils should be taught to:
recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables,
including recognising odd and even numbers
calculate mathematical statements for multiplication and division within the multiplication
tables and write them us ing the multiplication (x), division (=) and equals (=) signs
show that multiplication of two numbers can be done in any order (commutative) and division
of one number by another cannot
solve problems involving multiplication and division, using mate rials, arrays, repeated addition,
mental methods, and multiplication and division facts, including problems in contexts.
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Notes and guidance (non - statutory)

Pupils use a variety of language to describe multiplication and division.

Pupils are introduce d to the multiplication tables. They practise to become fluent in
the 2, 5 and 10 multiplication tables and connect them to each other. They connect
the 10 multiplication table to place value, and the 5 multiplication table to the
divisions on the clock fa ce. They begin to use other multiplication tables and recall
multiplication facts, including using related division facts to perform written and
mental calculations.

Pupils work with a range of materials and contexts in which multiplication and division
relate to grouping and sharing discrete and continuous quantities, to arrays and to
repeated addition. They begin to relate these to fractions and measures (for
example, 40 + 2 = 20, 20 is a half of 40). They use commutativity and inverse
relations to devel op multiplicative reasoning (for example, 4 x 5 =20 and 20 + 5 = 4).

Children will develop their understanding of division and use jottings to support calculation
9 Sharing equally

6 sweets shared between 2 people, how many do they each get?

9  Grouping or repeated subtraction

There are 6 sweets, how many people can have 2 sweets each?

9 Repeated subtraction using a number line or bead bar

12+3=4

0 1 2 3 45 6 7 8 9 1011 12

g ——— -



The bead bar will help children with interpreting division calculations such as 10 + 5 as ‘how
many 5s make 107’

000 000 000 0

9 Using symbols to stand for unknown numbers to complete equations using inverse
operations

LF2=4 20+ U=4 L U=4

Y3
Pupils should be taught to:

recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables

write and calculate mathematical statements for multiplication and division using the
multiplication tables that they know, including for two -digit numbers times one-digit numbers,
using mental and progressing to formal written methods

solve problems, including missing number problems, involving multiplication and division,
including positive integer scaling problems and correspondence problems in which n objec  ts are
connected to m objects.

Non Statutory Guidance

Pupils continue to practise their mental recall of multiplication tables when they are

calculating mathematical statements in order to improve fluency. Through doubling, they
connect the 2, 4 and 8 mu ltiplication tables.

Pupils develop efficient mental methods, for example, using commutativity and associativity
(for example, 4 x 12 x 5 =4 x5 x 12 = 20 x 12 = 240) and multiplication and division facts (for
example, using 3 x2=6,6+3 =2and 2 = 6 + 3) to derive related facts (for example, 30 x 2 =
60, 60 + 3 =20 and 20 = 60 + 3).

Pupils develop reliable written methods for multiplication and division, starting with

calculations of two -digit numbers by one -digit numbers and progressing to the fo  rmal written
methods of short multiplication and division.

Pupils solve simple problems in contexts, deciding which of the four operations to use and why.
These include measuring and scaling contexts, (for example, four times as high, eight times as
long etc.) and correspondence problems in which m objects are connected to n objects (for
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example, 3 hats and 4 coats, how many different outfits?; 12 sweets shared equally between 4
children; 4 cakes shared equally between 8 children).

In Year 3 ¢ hildren wil | continue to use:
9 Repeated subtraction using a number line

Children will use an empty number line to support their calculation.

24 +-4=6
0 4 8 12 16 20 24

Children should also move onto calculations involving remainders.

13+4=3r1
/4\ f\ f\
01 5 9 13
9 Using symbols to stand for unknown numbers to complete eq uations using inverse
operations
26 +2= .. 24+ U=12 ..~10=8

Children will develop their use of repeated subtraction to be able to subtract multiples of
the divisor . Initially, these should be multiples of 10s, 5s, 2s and 1s  —numbers with which
the children are more familiar.

72+5

2 -5 -5 -5 -5 -5 -5 .5 .5 .5 .5 .5 .5 -5 -5

NAVAVAVAVAVAVAVAVAVAVAVAVAVA

0 2 7 12 17 22 27 32 37 42 47 52 57 62 67 72

Moving onto:

12

Then onto the vertical method:
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Short division TU ~ U

Children should be encouraged to estimate the biggest numb er of 3's that they know are in
72.

3x10=30

20x 3=60

Therefore 72 + 3 =>60 (20 x 3) but <90 (30 x 3)

Lots of time will be spent at this stage as the children are refining their multiplication

skills effectively. Division should always be mo delled using concrete apparatus so that the
children understand what is happening before moving onto a formal written method where
the mathematics is hidden in the method.

72+3
2 4
317 2

Any remainders should be shown as integers, i.e. 14 remainder 2 or 14 r 2.

Y4

Pupils should be taught to:
recall multiplication and division facts for multiplication tables up to 12 x 12
use place value, known and derived facts to multiply and divide mentally, including: multiplying
by 0 and 1; dividing by 1; multiplying together three numbers
recognise and use factor pairs and commutativity in mental calculations
multiply two -digit and three -digit numbers by a one -digit number using formal written layout
solve problems involving multiplying and adding, including using the distributive law to mult  iply
two digit numbers by one digit, integer scaling problems and harder correspondence problems
such as n objects are connected to m objects.

Non Statutory Guidance

Pupils continue to practise recalling and using multiplication tables and related divisi on facts to
aid fluency.

Pupils practise mental methods and extend this to three  -digit numbers to derive facts, (for
example 600 + 3 = 200 can be derived from 2 x 3 = 6).
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Pupils practise to become fluent in the formal written method of short

multiplica tion and short division with exact answers

Pupils write statements about the equality of expressions (for example, use the
distributive law 39 x 7 =30 x 7 + 9 x 7 and associative law (2 x 3) x 4 = 2 x (3 x 4)).
They combine their knowledge of number fact s and rules of arithmetic to solve
mental and written calculations for example, 2 x 6 x 5 =10 x 6 = 60.

Pupils solve two-step problems in contexts, choosing the appropriate operation,
working with increasingly harder numbers. This should include correspo  ndence
guestions such as the numbers of choices of a meal on a menu, or three cakes shared
equally between 10 children.

Children will continue to use written methods to solve short division TU + U.

Children can start to subtract larger multiples of th e divisor, e.g. 30x
Short division HTU + U

196 + 6

What is the largest multiple of 6 that | know that is less than 196?

10 x 6 = 60

30 x 6 =180

Therefore 196 +6 = > 30 x 6 but < 40 x 6.

This can be refined even further.

196 +6 = <30 x 6 but <35 x 6

This can be modelled on a number line like this: -

0 180 192

Children need to be able to decide what to do after division and r ound up or down
accordingly. They should make sensible decisions about rounding up or down after division.
For example 240 + 52 is 4 remainder 32, but whether the answer should be rounded up to
5 or rounded down to 4 depends on the context.
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Children need to be able to decide what to do after division and round up or down
accordingly. They should make sensible decisions about rounding up or down after division.
For example 62 + 8 is 7 remainder 6, but whether the answer should be rounded up to 8 or
rounded down to 7 depends on the context.

e.g. | have 62p. Sweets are 8p each. How many can | buy?
Answer: 7 (the remaining 6p is not enough to buy another sweet)

Apples are packed into boxes of 8. There are 62 apples. How many boxes are needed?
Answer: 8 (the remaining 6 apples still need to be placed into a box)

Y5

Statutory requirements
Pupils should be taught to:
identify multiples and factors, including finding all factor pairs of a number, and
common factors of two numbers
know and use the vocabulary of prime numbers, prime factors and composite (non -
prime) numbers
establish whether a number up to 100 is prime and recall prime numbers up to 19
multiply numbers up to 4 digits by a one - or two -digit number using a formal written
method, including long multiplication for two  -digit numbers
multiply and divide numbers mentally drawing upon known facts
divide numbers up to 4 digits by a one -digit number using the formal written
method of short division and interpret remainders ap  propriately for the context
multiply and divide whole numbers and those involving decimals by 10, 100 and 1000

recognise and use square numbers and cube numbers, and the notation for squared
(") and cubed ()

solve problems involving multiplicati on and division including using their knowledge
of factors and multiples, squares and cubes

solve problems involving addition, subtraction, multiplication and division and a
combination of these, including understanding the meaning of the equals sign

solve problems involving multiplication and division, including scaling by simple
fractions and problems involving simple rates.
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Notes and guidance (non - statutory)

Pupils practise and extend their use of the formal written methods of short
multiplication and short division . They apply all the multiplication tables and related
division facts frequently, commit them to memory and use them confidently to make
larger calculations.

They use and understand the terms factor, multiple and prime, squa  re and cube
numbers.

Pupils interpret non -integer answers to division by expressing results  in different
ways according to the context, including with remainders, as fractions, as decimals
or by rounding (for example, 98 + 4 ==24r2=24=245 § 49821

Pupils use multiplication and division as inverses to support the introduction of ratio
in year 6, for example, by multiplying and dividing by powers of 10 in scale drawings
or by multiplying and dividing by powers of a 1000 in converting between units such
as kilometres and metres.

Distributivity can be expressedas a(b+c¢) = ab+ ac.

They understand the terms factor, multiple and prime, square and cube numbers and
use them to construct equivalence statements (for example, 4 x 35 =2 x 2 x 35; 3 x
270=3x3x9x10=9 “x10).

Pupils use and explain the equals sign to indicate eq uivalence, including in missing
number problems (for example, 13 + 24 =12 + 25; 33 =5 x).

In year 5 children will continue to use written methods to solve short division HTU + U,
THTU + U, and THTU = TU

The same methods can be applied to solve division problems.

972 - 36
10 x 36 = 360
20 x 36 = 720
25 x 36 = 900
0 900 972

Some children may find it more helpful to record the t hought processes vertically. With
this method, it is equally important that great attention is placed in finding the biggest
number that can be subtracted at stage 1 so that the process is efficient.
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Long division HTU +TU

972 + 36
27
36) 972
-_900
72
72
0

Answer : 27

Any remainders should be shown as fractions, i.e. if the children were dividing 32 by 10,
the answer should be shown as 3 2/ 1, which could then be writen as 3 Y5 in it's lowest
terms.

Extend to decimals with up to two decimal places. Children should know that decimal
points line up under each other.

875=+7

12.5
7) 875
- 84.0

35

Answer : 12.5

Y6
Statutory requirements
Pupils should be taught to:
divide numbers up to 4 digits by a two -digit whole number using the formal written

method of long division, and interpret remainders as whole number remainders,
fractions, or by rounding, as appropriate for the context

divide numbers up to 4 digits b y a two -digit number using the formal written
method of short division where appropriate, interpreting remainders according to the
context

perform mental calculations, including with mixed operations and large numbers

identify common factors, common multiples and prime numbers
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use their knowledge of the order of operations to carry out calculations involving
the four operations

X solve problems involving addition, subtraction, multiplication and division
use estimation to check answers to calcu lations and determine, in the context
of a problem, an appropriate degree of accuracy.

Notes and guidance (non - statutory)

Pupils practise addition, subtraction, multiplication and division for larger numbers,
using the formal written methods of column  ar addition and subtraction, short and
long multiplicati on, and short and long division.

They undertake mental calculations with increasingly large numbers and more
complex calculations.

Pupils continue to use all the multiplication tables to calculate mat  hematical
statements in order to maintain their fluency.

Pupils round answers to a specified degree of accuracy, for example, to the nearest
10, 20, 50 etc., but not to a specified number of significant figures.

Pupils explore the order of operations using  brackets; for example, 2 + 1 x3 =5 and
(2+1)x3=09.

Common factors can be related to finding equivalent fractions.

In Year 6, the children should extend their division skills to divide 4 digit numbers by 2
digit numbers and for dividing numbers with 2 or more decimal places using the methods
detailed below.

Method number 3 will be introduced only to the children who are fully competent and
confident with the vertical grouping method taugh  tin Year 5. Some children will find
method number 3 easier when working with decimal numbers.
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432 = 15 becomes

ri2

-

Ul
R RlW b
RIN WO WN
NIO N O N|  ®

Answer: 28 remainder 12

432 + 15 becomes

2 8
1 5/ 4 3 2
3 0 0 15
1 3 2
1 2 0 158
1 2
A2 = 4
15 5

Answer: 28 &

432 = 15 becomes

2 8-8
1 5/4 3 2-0
3 0 |
1 3 2
H
1 2 0
1 2 0
0
Answer: 28-8

By the end of year 6, children will have a range of calculation methods, mental and written.
Selection will depend upon the numbers involved.

Childr en should not be made to go onto the next stage if:

3) they are not ready.
4) they are not confident.

Children should always be expected to approximate their answers before calculating.

Children should be encouraged to check their answers after calculation

appropriate strategy.

using an

Children should be encouraged to consider if a mental calculation would be appropriate

before using written methods.
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