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Progression in Calculation Policy

Our School Vision

We are a caring Christian community where everyone adopts an “I can” attitude; everyone feels valued, safe and loved by God. We celebrate
our God-given individuality, achievements and talents and we aspire, with God’s help, to become the best that we can be. We believe that each
one of us has the ability to achieve our highest potential, living and learning in the fullness of God.

I can do all things through Christ who gives me strength.

Philippians 4v13

National Curriculum

Qverview:

Mathematics is an interconnected subject in which pupils need to be able to move fluently between representations of mathematical ideas. The
programmes of study are, by necessity, organised into apparently distinct domains, but pupils should make rich connections across
mathematical ideas to develop fluency, mathematical reasoning and competence in solving increasingly sophisticated problems. They should
also apply their mathematical knowledge to science and other subjects.

National Curriculum 2014

Aims:
The National Curriculum for mathematics aims to ensure that all pupils:

¢ 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.

e 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.

Introduction:
A sound understanding of the number system is essential for children to carry out calculations efficiently and accurately.

Written methods of calculations are based on mental strategies. Each of the four operations builds on mental skills which provide the
foundation for jottings and informal written methods of recording. Skills need to be taught, practised and reviewed constantly.

Strategies for calculation need to be represented by models and images using CPA (concrete, pictorial, abstract) to support, develop and
secure understanding.

When teaching a new strategy, it is important to start with numbers that the pupil can easily manipulate so that they can understand the
methodology.

The quality and variety of mathematical vocabulary pupils hear and speak are key factors in developing their mathematical justification,
argument and proof. They must be assisted in making their thinking clear to themselves as well as others. Teachers should ensure that pupils
build secure foundations by using discussion to probe and remedy their misconceptions.

What this policy covers:
¢ Whole school progression overview- Linked to the four operations.
e CPA Approach.
¢ Models and Representations-Linked to the four operations.
e The four operations- Broken down in to individual skills.

¢ Models and Representations- For the teaching of each individual skill.



CPA Approach

Structuring Learning

Concrete

Pictorial

Abstract

15+7=22 24-8=16

Facilitating Learning

Concrete

Pupils should have access to a range of suitable manipulatives
so that they can explore concepts in ways that make sense to them

e.g. 18+5
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Pictorial

Pupils should explore how they can record their concrete
representations in a way that they understand
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Abstract

Pupils use their own written or mental strategies that do not rely
upon a visual representation

It is important for children to see calculations written in different
ways. They must understand that ‘=" is ‘equal to’ and can appear in
different places in a number sentence

18 + 5 =23 18+5=10+13
€ oal ) 7+2=[]-7
7=01-9




Progression of skills in addition

Year group Skill

* Subitise to 3

* Count how many

* Make numbersto 5

* Add 1 more (through songs and rhymes)

* Conceptually subitise to 5

* 1 more

* Notice the composition of numbers within 10
* Combine 2 groups

* Add more

* Add together

* Add more

* Bonds within 10

* Related facts within 20

* Missing numbers




Year group Skill

* Add 1s to any number (related facts)

* Add three 1-digit numbers

* Add across a 10

* Add multiples of 10

* Add 10s to any number

* Add two 2-digit numbers (not across a ten)
* Add two 2-digit numbers (across a ten)

* Missing numbers

* Add 1s, 10s and 100s to a 3-digit number

* Add two numbers (no exchange)

* Add two numbers across a 10 or 100

* Complements to 100

* Add fractions with the same denominator within 1 whole

* (Calculate the duration of events




Year group Skill

Year 4 * Add 1s, 10s and 100s to a 4-digit number

* Add up to two 4-digit numbers
* Add decimal numbers in the context of money

* Add fractions and mixed numbers with the same denominator beyond 1 whole

* Add using mental strategies

* Add whole numbers with more than 4 digits
* Add decimals with up to 2 decimal places

* Complementsto 1

» Add fractions with denominators that are a multiple of one another

* Add integers up to 10 million

* Add decimals with up to 3 decimal places
* Order of operations

* Negative numbers

* Add fractions




Progression of skills and representations in addition

Progression of skills

Key representations

Subitise to 3

Instantly see how many.

How many do you see? @ (%% ?

OCoeH
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Count how many

Begin to count objects using
1-1 correspondence.

How many are there?

1 2 3 4 5

LHDDS

Count out ... from a larger group.
E.g. Collect 3 beanbags for a game

Make numbers to 5

Start by showing 1, 2 and 3
using fingers.

Show me...

0® % O

¢ o8

Begin to link numerals to quantities.

ssfg @ SPPFed (5

\4

Add 1 more

Through stories, songs and

rhymes.

How many do | have now?




Progression of skills

Key representations

Conceptually subitiseto 5

Notice the parts that make
up the whole.

What do you see?
How do you seeit?

@@@

1 more 1 more than ..
Continue to link to stories,
songs and rhymes.
."l 1/2(3(4|5|6|7(8|9|10
Notice the composition of | How many...? How many ways can you make...?

How many...? .
How many altogether? o
. ®

numbers within 10

Link to stories, songs and

rhymes.

W I HEE




Combine 2 groups

2 groups are combined to
find the total.

There are ....
There are ....
There are .... altogether.

....and .... make ....

qﬁ
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Add more First... Then.... Now.... | have ...
| add .... more.
A quantity is increased. Now | have....




Progression of skills Key representations

Add together There are ... ... is a part. ... plus ... is equal to ...

(aggregation) There are ... ... is a part. ..isequalto ... + ...
There are ... altogether. ... is the whole.

2 guantities are combined
to find the total.

T

()
(2
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4+2=6
2+4=6

6=4+2
6=2+4

Add more
(augmentation)

A quantity is increased.

First... Then... Now...

5 58

0000

R
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| start at ...
| jump on ...
| land on ...

(123 @ s[6]7]8]9]10
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[ I I | T T
a1 2 3 4 5
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... plus ... is equal to
..isequalto .. + ...

44+2=6
24+4=6
6=4+2

6=2+4




Bonds within 10

Include bonds for each
number within 10

Encourage children to
notice patterns.

... iIs made of ... and ...
... and ... make ...

e
0‘3}0

... can be partitioned into ...
and ...

... plus ... is equal to ...

6+0=6
54+1=6
4+2=6
3+3=6
2+4=6
1+5=6
0+6=6

Related facts within 20

Make links to known facts.

| knowthat ...and ... = ...

so..and..=..
@) oe)|@]
O | |[olo]ol
Ol | [OO]|O]
0 00(0e
08 DO0e

...morethan...is...
SO ... more than ... is ...

-

|
I
5 &6 7 8 9 10
41

—

10 11 12 13 14 15 16 17 1B 19 20

What patterns do you
notice?
5+2=7
15+2=17

7=5+4+2
17=15+2

Missing numbers

Make links to known facts.

How many more do you

need to make ...?

@9

Q0|

i1

If ...isthe whole and ... is a

part, the other part must
be...

6
2 | ?

... plus ... is equal to ...




Progression of skills

Add ones to any number
(related facts)

Make links to known facts.

Key representations

| knowthat ...and ... = ...
SO ..and..=..

O | [OO]o

O | |00

O | [00]o

0@ DO0e

el Dooe

... more than ... is ...
50 ... more than ... is ...

+1 =

0 1 2 3 4 5 6 7 B 9

+1 +1

L
I | 1 | 1 | 1 I |
200 21 22 23 24 25 26 27 2B 29

What do you notice?
Can you continue the
pattern?

5+2=7
15+2=17
25+2=27..

Add three 1-digit numbers

Prompt children to
understand that addition
can be done in any order
and to make links to known
facts.

Q0000

cclocle| .
000
|:w

Double ... + ... = ...

What do you notice?
Which addition is the
easiest to calculate?

8+9+1=
8+1+9=
9+1+8=




Add across a 10 ... can be partitioned into ... and ... ladd ... toget to ... then | add ... 8+5=13
28+5=33
Partition the number being | [G00 000 @ ® O0000[[00000|[00000|eee
added to make a full ten. 000® Q000|000 0JI000e®
8 + | B I :’f-:_JYf—:LI 0
3 3 I
Add multiples of 10 ... Ones + ... ones = ... ones What is the same?

Make links to known facts
within ten.

50 ...tens + ... tens = ... tens

eee B0

3+2=5

+ 30+ 20=50

What is different?

|
[
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0 10 20 30

40 50 60 70 B0 S0 100

Add 10s to any number

Make links to known facts.

... tens + ... tens = ... tens
..tens and ... ones = ...

To add ... | need to add 10
... fimes.

so ... and

11
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| knowthat ...and ... = ...

30+ 20=50
34+ 20=54




Add 2-digit numbers
(not across a ten)

Lining up ones and tens in
columns will support with
later written methods.

... ONes + ... ones = ... ones
... tens + ... tens = ... tens

2
43

3ones+ 1one =4ones
4 tens + 2 tens = 6 tens
6tens + 4 ones =64

L n

Add 2-digit numbers
(across a ten)

Begin to exchange 10 ones
for 1 ten.

There are .... ones, so | do/do not need to make an exchange.

... ones = ... ten and ... ones

?

45

.

e B

ooy | Weeae I

= e = .
[asnsnsnnnn

5ones + 7 ones = 12 ones

12 ones = 1 ten and 2 ones

4 tens + 3 tens + 1 ten = 8 tens
8 tens and 2 ones = 82

Missing numbers

Solve missing number
problems and use the
inverse to check.

How many more do you
need to make ...?

b+ =10

10-| |=6

If ...isawholeand ...isa
part, then ... is the other
part.

... €an be partitioned into ...
and ..

10+8=12+] |

esces oesee
ﬂf:,'_. o0




Progression of skills Key representations
Add 1s, 10s or 100s to a The ones/tens/hundreds column will increase by ... What patterns do you notice?
3-digit number [Tundreds | tens T
o 29[88]  | 2w+ 30

Emphasis on mental Q0|00 235+ 30=
strategies including number E. 00|00 235 + 300 =
bonds and related facts. O 111 + — 118
Prompt children to notice 444 + 5= 777+ 2= 604 +20= ., n — 181
which digit changes. 444 + 50 = 777 + 20 = 604 + 50 =

444 + 500 = 777 + 200 = 604+90= 111+ =811
Add two numbers ... ONes + ... ones = ... ones ?
(no exchange) ... tens + ... tens = ... tens M5 | 432

... hundreds + ... hundreds = ... hundreds
Mental strategies and Hundreds [ Tens [ iOnes | -
introduction of formal ... EEEE Lo . ©00 0000 P4 :: g-
written method. a3/2

EEEEL - co

00 (00 '




Add two numbers across a
10or 100

Formal written method
involving up to 2 exchanges
including 3-digit plus 2-digit
numbers.

There are ... ones, so | do/do not need to make an exchange.

There are ... tens, so | do/do not need to make an exchange.

...ones = ... ten and ... ones.

... tens = ... hundred and ... tens.

Hundreds

W T
W=
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(-
L
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|
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255

Tens

w| T
un |
& O

L
L= - |
FETIE-]
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Complements to 100

Pairs of numbers which
total 100

... plus ... is equal to 100

+2

+60

? 38

- (Y

40

1
100

I add ... to get to the next 10, then ... to get to
100

38+ 62 =100
62+ 38 =100
100 =38 + 62
100 =62 + 38




Add fractions with the
same denominator within 1
whole

When adding fractions with the same denominator, | only add the numerator.

... fifths + _.. fifths = ... fifths

BT T T 1+l
Make links with known 9 e
facts. B T [ T ] % + %

—_ I |

BT T T i+
Calculate the duration of From ... to ... o'clockis ... minutes.
events From ... 0'clock to ... is ... minutes.

The total time taken is ... minutes.
Find durations of time
between a given start and +35 mins  + 18 mins
end point. Children will m
need to calculate | 4:25 I 4:55 I | | ,
Cnmplements to 60 start finish 2:25 3:00 318




Year 4

* Add numbers with up to 4 digits using a formal written method.
* Solve simple measure and money problems involving fractions and decimals to 2

decimal places.
* Add fractions with the same denominator.

Progression of skills

Key representations

Add 1s, 10s and 100s to a The ones/tens/hundreds/thousands What patterns do you notice?
4-digit number column will increase by ... 2350 +3 =
2,350 + 30 =
Emphasis on mental | thousands | Hundreds |  Tens 2,350 + 300 =
strategies including number | &@ | @O | OO OO 2 350 + 3,000 =
bonds and related facts. i) (100 100) 00 ’ ’
Prompt children to notice O 6,040 + 200 = 2,211 + =2,251
which digit changes. 6,040 + 500 = 2,211 + =2,215
3425+ 3 = 3,425+ 300 = 6,040 + 900 = _
3,425 4+30= 3,425+ 3,000 = 2,211 + =2,511
Add up to two 4-digit There are ... ones/tens/hundreds so |
numbers do/do not need to make an exchange. ™ | H 1T
f °*  |ee[©9[00|00
9|09 |00|0
Formal written method with | | can exchange 10 ...for 1 ... 9 00 ThH T O
up to 3 exchanges. O ‘1" E : :
Encourage children to © gg 0 gg ACIEE
estimate and use inverse 00
operations to check answers / )

to calculations.




Progression of skills Key representations

Add decimal numbers in ... pence + ... pence = ... pence £3.25 can be partitioned into £3 + 20p + 5p
the context of money ... pounds + ... pounds = ... pounds

Emphasis on partitioning ——

and use of number lines

rather than formal written
calculations.

45p + 25p = 70p
£2+£3=£5
£5+ 70p = £5.70

+£3 +20p +5p
/W
£2.45 £5.45 £5.65 £5.70

Add fractions and mixed
numbers with the same
denominator beyond 1
whole

When adding fractions with the same denominator, | only add the numerator.

... fifths + ... fifths = ... fifths




Progression of skills Key representations

Add using mental strategies = = To add ..., | can add ... then subtract ...
009 000 000 B

Add 1s, 10s, 100s, etc. to ® o009 900 6,458 | 99

any number. o0

Usletml,:llr:bct-:-tr bonds and 48,650 + 300 =

related facts. 48,650 + 30,000 = -
48,650 + 30 = 6,557 6,558

Add whole numbers with | can exchange 10 ... for 1 ...

more than 4 digits

Encourage children to
estimate and use inverse
operations to check answers
to calculations.




Add decimals with up to 2
decimal places

| do/do not need to make an exchange because ...

| can exchange 10 ... for 1 ...

[IOFF Tth [ Hth [ Thth ]
Progress from the same o |00 gg © + ;i i 1
number of decimal places to ' .
a different number of mdg"o ;’;“; gg
exchange to exchange. 00000 [© | | 100 | ©0®
O
Complementsto 1 . :
02+ =1 0.35+ =1

Pairs of numbers with up to o o
3 decimal places which total °
1

() OO @
Encourage children to make
links with bonds to 10 and 4+6=10 04+06 =1
complements to 100 and — 44 4 56 = 100 0.44 + 056 = 1

1,000

444 + 556 = 1,000 0.444+0.556 = 1




Add fractions with
denominators that are a
multiple of one another

Encourage children to
convert fractions to the
same denominator before
adding.

Progress from adding
fractions within 1 whole to
adding fractions beyond 1
whole.

The denominator has been multiplied by ..., so the numerator needs to be multiplied by...
for the fractions to be equivalent.
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Progression of skills

Key representations

Add integers up to 10
million

Encourage children to
estimate and use inverse
operations to check answers
to calculations.

E

+
=l | W

4
8
3
1

2,354 750

1,500

Add decimals withup to 3
decimal places

Progress to numbers with
digits in different place
value columns.

Encourage children to check
that they have lined up the
columns correctly.

| do/do not need to make an exchange because ...

-
o +

Thth

4+
=lon |uw | O
="

=l | O




Order of operations ... has greater priority than ..., so the first part of the calculation I needtodois ...

Calculations in brackets
should be done first.

Mltiplcation and dhisior 900 e0ee e00 2000
should be performed before
addition and subtraction. 3+4)x2=14 @O0 O 3+4x2=11
*When no brackets are === O
shown and the operations D0
have the same priority,
work left to right. 3x4+2=14
Negative numbers ... plus ... is equal to ...

—3+5=2 | 4—F1T—1+—"+1++++
Children add to negative e W o -5-4-3-2-10 1 2 3 4 5
numbers and carry out e S S sl 3 a4 s The difference between—5 and —1 is 4

calculations which cross 0

m _5 n 5
|
_IH .;I] 5 The difference between—5 and 5is 10




Add fractions

Convert fractions to the
same denominator before
adding. Progress from
fractions where one
denominator is a multiple of
the other, to any fractions
and then to mixed numbers.

The denominator has been
multiplied by ..., so the
numerator needs to be
multiplied by ...

C
016

The lowest common
multiple of ... and ... is ...

...is made up of ... wholes

and ...

]
(N
N |




Year group

Progression of skills in subtraction

* Subitise to 3
* Count how many
* Make numbersto 5

* Take 1 away (through songs and rhymes)

* Conceptually subitise to 5

* 1less

* Notice the composition of numbers within 10
* Partition

* Take away

* Find a part

* Take away

* Bonds within 10

* Related facts within 20

* Missing numbers




Year group Skill

* Subtract 1s from any number (related facts)

* Subtract across a 10

* Subtract multiples of 10

* Subtract 10s from any number

* Subtract two 2-digit numbers (not across a ten)
* Subtract two 2-digit numbers (across a ten)

* Missing numbers

* Subtract 1s, 10s and 100s from a 3-digit number
* Subtract two numbers (no exchange)

* Subtract two numbers across a 10 or 100

* Complements to 100

* Subtract fractions with the same denominator within 1 whole




Year group Skill

Year 4 » Subtract 1s, 10s, 100s and 1,000s from a 4-digit number
* Subtract up to two 4-digit numbers
* Subtract decimal numbers in the context of money

* Subtract fractions and mixed numbers with the same denominator

* Subtract whole numbers with more than 4 digits
* Subtract using mental strategies

* Subtract decimals with up to 2 decimal places

* Complementsto 1

* Subtract fractions with denominators that are a multiple of one another

* Subtract integers up to 10 million

* Subtract decimals with up to 3 decimal places
* Order of operations

* Negative numbers

* Subtract fractions




Progression of skills and representations in subtraction

Progression of skills

Key representations

Subitise to 3

Instantly see how many.

How many do you see? @ % @ ? ‘.B
¥ .

OCocdH

Count how many

Begin to count objects using
1-1 correspondence.

How many are there?

1 2 3 4 5

LIRS

Count out ... from a larger group.

E.g. Collect a cup for everyone at the table.

Uevu

Make numbers to 5

Start by showing 1, 2 and 3
using fingers.

Show me... @ % %
0® %

Begin to link numerals to quantities.

V%
isﬁg ® SSSdF (5)

Take 1 away

Through stories, songs and

rhymes.

How many do we have now?

SOSS




Progression of skills

Key representations

Conceptually subitise to 5

Notice the parts that make
up the whole.

What do you see?
How do you see it?

GO

1 less

Continue to link to stories,
songs and rhymes.

1lessthan...is...

=I=1= 1=t

112(3/4(5/6]7|8|9]10

Notice the composition of
numbers within 10

Link to stories, songs and

rhymes.

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

<

How many ways can you make...?

W i Bl




I

Partition There are ... altogether. ...and ... make ...
| can see ... here and ... there.
Using objects, explore
different ways to partition a
number into 2 or more
parts.

Q00000
00000

Take away First... Then... Now... | have ...

| take ... away
A quantity is reduced. Q Now | have ...




Progression of skills

Key representations

Find a part

Link to number bonds and
known facts. E.g.2+4=6
so if 6isthe whole and 4 is
a part, the other part must
be 2

There are ... in total.
.. are ...
How many are not ...?

e

000

.pl
O :.

|_S

... is the whole.
... 15 @ part.
... I5 @ part.

O
®C

... subtract ... is equal to ...

..isequalto ... — ...
6—2=4
b—4=2
4=6-2
2=6-4

Take away

A quantity is decreased.

First... Then... Now...

W RS

Rla)e)
N
—

e ——

| start at ...
I jump back ...
lland on ...

[1]2]3]a]s|6]7]8]9]10]

... minus ... is equal to ...

..isequalto... — ...
6—2=4
b—4=2
4=6-2
2=6-4




Bonds within 10 ..is made of ... and ... ... can be partitioned into ... | ... minus ... is equal to ...
...and ... make ... and ... 6—0=6
Focus on subtraction facts. 6—1=5
Encourage children to 6—3=3
notice patterns. . . 6—4=27
6—5=1
6—6=0
Related facts within 20 | know that ... minus ... = ... less than ... is ... What patterns do you
SO ... Minus ... = S0 ... less than ... is ... notice?
Make links to known facts. L 1 8—3=5
O Q0[O [ T T T /J\I’/\m L 18 — 3 =15
ol | [O0|o 6 123 4 s g 9 10
O ol (@]
o) [0ooN 10 11 12 13 14 15 16 17 18 19 20 15 =18 — 3
Missing numbers How many do you need to If ... isthe whole and ... is a ... Minus ... is equal to ...

Make links to known facts.

subtract to make ...?

111881

Ol0[O[0[0 HIHI
@) @I

part, the other part must
be...

6
2 | ?

6—[ ]=2
2=6-[_|




Progression of skills

Subtract ones from any
number
(related facts)

Make links to known facts.

Subtract across a 10

Partition the number being
subtracted to bridge
through a ten.

Key representations
| know that ... minus... = ... | ..lessthan ..is ... What do you notice?
SO ... Minus ... = ... SO ... less than ... is ... Can you continue the
a¥a attern?
Ol | 19010 | [OOI0OIO F———— m — ’ 8—3 =5
O O[C|O| o][e]|[o](e]][@] 0012 3 45 6 7 38 9 10 18—3 -15
og| [olojos |[oo]lco|o —-3=
oml [OojoN |[©oo|oolos| H—+ M’W — 28 — 3 =25
0 oolos [Oolcd|o 20 21 22 23 24 35 26 27 28 29 30
... can be partitioned into ... and ... Make links with related facts.
PIEEEEINEE Q|00 000000000000V
Q0O9B® 0000000000000V
13 - n B )
3 2 - _




Subtract multiples of 10 ... ONEs — ... ONes = ... ones What is the same?
50 ... tens — ... tens = ... tens What is different?
Make links to known facts | 3 | 30
within ten. 2 2 20
mEnm
.-‘ . | 1 | (T\] | | | 1 (|
I I T T T I [ I I ] 1
0o 1 2 4 S 6 7 8 9 10 =
: : | 2
5-2=3 | 4y () 4y -
50—20=30 0 10 20 30 40 S0 60 70 80 90 100 20 | ?
Subtract 10s from any ..tens — ... tens = ... tens To subtract ... | need to | know that ... minus ... = ...
number ..tens and ... ones = ... subtract 10 ... times. 50 ... minus ... = ...
Make links to known facts. 1]2]3]a|s|sl|7]8]s|w
11 |12 |13 | 14 |15 (|16 |17 18| 19| 2D
21 |22 | 23 | 24 |35 |26 | 27 2B | 29 | 3D 50 - 20: 3[']
:31 1213‘31 35 35:3]‘:33 39 | 40 54—20=3ﬂ-
4l |42 | 43 | 44 | 45 |46 47 48 | 49 | SO
: : 51 |52 | 53 @ 55 |56 57 58|59 |60




Subtract two 2-digit
numbers
(not across a ten)

... ONEs — ... ONes = ... ones
..1ens — ...tens = ... tens

L 1 )3

3 ones— 1 one =2 ones

43
1|

4 tens — 2 tens = 2 tens
2 tens and 2 ones = 22

Subtract two 2-digit
numbers
(across a ten)

Begin to exchange 1 ten for
10 ones.

I need to make an exchange because | do not have enough ones to subtract ... ones.

il

—_—

3 ones — 5 ones
(I need to exchange 1 ten for 10 ones)

13 ones — 5 ones = 8 ones
3tens — 2tens = 1ten
1ten and 8 ones = 18

Missing numbers

Solve missing number
problems and use the
inverse to check.

How many do you need to
subtract to make ...?

jooe ° 1=
EE:II 6+ ]=10

If ...isawholeand ...isa
part, then ... is the other
part.

7-3=]
[ ]+3=7

... can be partitioned into ...
and ...
18— |=12+2

ity gt




Progression of skills Key representations
Subtract 1s, 10s and 100s The ones/tens/hundreds column will decrease by ... What patterns do you notice?
from a 3-digit number [Tondreds | tens Al T
- L ey
Emphasis on mental o0 |00|00 235—-30=
strategies including number . o0 00|00 235 —300=
bonds and related facts. © © o 118 — =111
Prompt children to notice 444 — 2 = 777 — 4= 624 — 20 = 181 — - 111
which digit changes. 444 — 20 = 777 —40 = 654 —50=
444 — 200 = 777 — 400 = 694 — 90 = 811 — =111

Subtract two numbers ... ONes — ... ones = ... ones e
(no exchange) ... tens — .. tens = ... tens S

... hundreds — ... hundreds = ... hundreds :

Mental strategies and
introduction of formal
written method.

= &
143 .

Hundreds

o000
joll )




Subtract two numbers
across a 10 or 100

| need to subtract ... ones. | do/do not need to make an exchange.
| need to subtract ... tens. | do/do not need to make an exchange.

| can exchange 1 ... for 10 ... Hundreds | Tens |[ORESIN|
Formal written method ° e | 5 s
involving up to 2 exchanges 72 9 17 @
including 3-digit subtract 45 | 2 187
2-digit numbers.
[ e [GREI| 1 -
e H o2 a
= % — R
2 7 114
4|09
Complements to 100 100 minus ... is equal to ... | subtract ... tens, then I subtract ... ones.
Focus on subtraction facts.
. @ 100 — 38 =62
EHCDUEEE children to 100 — 62 = 38
notice patterns. e . 62 = 100 — 38
e = 38=100 - 62
= A—
® | 7 62 70 100




Subtract fractions with the
same denominator within 1
whole

Make links with known
facts.

When subtracting fractions with the same denominator, | only subtract the numerator.

... fifths — ... fifths = ... fifths
E £

5 5

LAl =
[
L=




Year 4

*  Subtract numbers with up to 4 digits using a formal written method.
* Solve simple measure and money problems involving fractions and decimals to 2

decimal places.
* Subtract fractions with the same denominator.

Progression of skills

Key representations

Subtract 1s, 10s, 100s and
1,000s from a 4-digit
number

Emphasis on mental
strategies including number
bonds and related facts.
Prompt children to notice
which digit changes.

The ones/tens/hundreds/thousands
column will decrease by ...

|'I'hnuwn-d$ Hundreds Tens
e 00 00| 00
e OO0 00
(1
3425 -2 = 3,425 - 200 =
3425 -20= 3,425 — 2,000 =

What patterns do you notice?

4,356 —3 =
4,356 —30=
4,356 — 300 =
4,356 — 3,000 =
4,433 —
6,940 — 200 = 4,433 —
6,940 — 300 =
6,940 — 400 = 4,433 —

=4,430
=4,033
=4,403

Subtract up to two 4-digit
numbers

Formal written method with
up to 3 exchanges.
Encourage children to
estimate and use inverse
operations to check answers
to calculations.

| need to subtract... ones/tens/hundreds. | do/do not need to make an exchange.

| can exchange 1... for 10...

Th

-
=
ol=n T

vl -
mloe o O




Progression of skills Key representations
Subtract decimal numbers | | can partition £... into £... and 100p £3.26 can be partitioned into £3 + 20p + 6p
in the context of money £..—£.=£.

Emphasis here is on
partitioning and use of
number lines rather than
formal written calculations.

100p —..p=..p

£5 — £3.26 m
£4—£3=£1 _— | |
100p — 26p = 74p £4 ) (100p £1.74 £1.80 £2 £5

£5-£3.26 =£1.74

Subtract fractions and
mixed numbers with the
same denominator

Include subtracting fractions
from wholes.

When subtracting fractions with the same denominator,

| only subtract the numerator. o _

... tenths — ... tenths = ... tenths

IR ¢ _ s
XK [ [ [ | © 10

[[J_LU_IMHS_Q
RO [ 1] 10710




Progression of skills Key representations
Subtract whole numbers | can exchange 1 ... for 10 ...
with more than 4 digits ; H| T

=1 [=1-](STE] - 1 - | ——
Encourage children to : ol it nlal s[ Ja] 18
estimate and use inverse =] _[31al71al | =lhaltlEi2
operations to check answers —_— 2301845 8
to calculations.

2 2|16]|0

Subtract using mental = = To subtract ..., | can subtract ... then add ...
SuNepes o00/000
Subtract 1s, 10s, 100s etc bl %9 | 2 e
from any number. 48,650 — 300 = ,

Use number bonds and
related facts.

48,650 — 30,000 =
48,650 — 30 =

6,458 6,459




Subtract decimals with up
to 2 decimal places

Progress from the same
number of decimal places to
a different number of
decimal places and from no
exchange to exchange.

Tenths

Q0

D2

Complements to 1

Encourage children to make
links with bonds to 10 and
complements to 100 and
1,000 when finding a
missing part or subtracting
from 1

03+ ]=1

035+[ |=1

10—-4=6
100 — 44 =56
1,000 — 444 = 556

1-04= 06
1-044= 056
1—-0.444 = 0.556




Subtract fractions with
denominators that are a
multiple of one another

Convert fractions to the
same denominator before
subtracting. Progress from
subtracting fractions within
1 whole to subtracting from
a mixed number.

The denominator has been multiplied by ..., so the numerator needs to be multiplied by...

for the fractions to be equivalent.

3

Aok ——l

1_1_5_1_4

3715°15 15 15

) e
—— |
== 0|
-+ wafun
== o[~
- O

[P =] [
Wb =t oo
Wi =l g
IV | N
Ta | ]
wian
(s | 8]
1s =Y

cal=d




Progression of skills Key representations
Subtract integers up to 10
million

FlapPe|2|2(1
Encourage children to — |1 a 8 4 8 5
estimate and use inverse -136 4
operations to check answers 161/9/0/0 4,604 5|5[(5(5|5
to calculations. 2,354 | 750 ?

Subtract decimals with up
to 3 decimal places

Progress from the same
number of decimal and
whole number placesto a
different number of decimal
and whole number places.

| do/do not need to make an exchange because ...

Thth
-
-]
e
6 £7 '3 Or % |11 |s
—|1l3 -|ol6|4
513 0 7]s




Order of operations ... has greater priority than ..., so the first part of the calculation Ineed todo is ...
Children learn the order of

priority for operations in a 0009

calculation. Calculations in ooy

brackets should be done 0009

first. Multiplication and 311 000y ::g;
division should be 0SSy FIFIeY )

performed before addition
and subtraction.

8—-2x3=2 Q9O00® 8—2=4

(8—2)x3=18
Negative numbers ... minus ... is equal to ...
—l-4=-5 + 4+t 4+—+—+—++|+
Children subtract from Dol -5 —4-3-2-10 1 2 3 4 5
S LD S s _'5 _'4 _'3 _'2 _'1 Ll, '1 '2 '3 "1 '5 The difference between—5and —1is 4

numbers and calculate
intervals across 0 -5 -5

L1 Ll =5 0 5

I | I I | | | | | | |
-5-4-3-2-10 1 2 3 4 5 The difference between 5 and —5is 10




Subtract fractions

Convert fractions to the
same denominator before
subtracting. Progress from
fractions where one
denominator is a multiple of
the other, to any fractions
and then subtracting from a
mixed number.

The denominator has been
multiplied by ..., so the
numerator needs to be
multiplied by...

2_1_6_1_5
3 97§ § 9

The lowest common
multiple of ... and ... is ...

... is made up of ... wholes
and ...




Progression of skills in multiplication

Year group Skill

Continue with counting and subitising skills as a foundation for later work on
equal groups. (see addition and subtraction sections)

* Doubleto 10

* Make equal groups

» (Countin 2s, 5s and 10s
* Add equal groups
* Make arrays

* Make doubles




Year group Skill

* Link repeated addition and multiplication
* Use arrays

* Double

* The 2 times-table

* The 10 times-table

* The5 times-table

* Missing numbers

* The 3 times-table

* The 4 times-table

* The 8 times-table

* Related facts

* Multiply a 2-digit number by a 1-digit number - no exchange

* Multiply a 2-digit number by a 1-digit number - with exchange

* Scaling

* Correspondence problems




Year group Skill

Year 4 * Times-table facts to 12 x 12

* Multiply by 1 and 0

*  Multiply 3 numbers

* Factor pairs

* Multiply by 10 and 100

* Related facts

* Mental strategies

* Multiply a 2 or 3-digit number by a 1-digit number
* Scaling

* Correspondence problems




Year group Skill

Year 5 * Multiples and factors

* Square and cube numbers

*  Multiply numbers up to 4 digits by a 1-digit number
* Multiply numbers up to 4 digits by a 2-digit number
* Multiply by 10, 100 and 1,000

* Mental strategies

* Multiply fractions by a whole number

*  Multiply mixed numbers by a whole number

* Find the whole




Year group

* Multiply numbers up to 4 digits by a 2-digit number
* Multiply by 10, 100 and 1,000

* Order of operations

* Multiply decimals by integers

* Multiply fractions by fractions

* Find the whole

* Calculations involving ratio




Progression of skills and representations in multiplication

Progression of skills | Key representations

Double to 10 Double ... is ...

... is double ...
Prompt children to notice
that double means twice as n 0

many and to notice that

there are two equal groups. . l l

Make equal groups There are ... groups of ...
There are ... altogether.

Provide opportunities to
make equal groups when

tidying up or during snack H A
time. Encourage children to
check that each group has

the same amount.




Progression of skills

Key representations

Countin 2s, 5s and 10s

Begin by counting objects
that naturally come in 2s, 5s
and 10s, for example pairs
of socks or fingers.

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

LHRUUW

Continue to colour in ...s
What do you notice?

Complete the number
track/number line by
counting in ...s.

1(2|3[a]s]|6|7[8[9]10

11/12[13[14[15{16[17[18]19]20 |5|10115|2°| I | i I

21(22{23[24|25| 26| 27| 28| 29(30

31(32|33]34|35(363738f390a0| | ., |, . . 4 1
I J | | | | | | | | |

41(42[43]|4a]as|a6|4a7]a8[a9[50| | o 10 20 30 40

Add equal groups
(repeated addition)

Children should be able to
write a repeated addition to
represent equal groups and
to draw pictures or use
objects to represent a
repeated addition.

There are ... groups of ...
There are ... altogether.
BE - %

10+10+10=30

@@@ 5+5+5+5=20

What is the same? What is different?
2+2+2=
5+5+5=
10+ 10+ 10=

Use objects or a drawing to represent the
equal groups and find how many in total.




Make arrays There are ... rows of ... There are ... altogether.
There are ... columns of ... There are ... altogether.
Children use their
knowledge of adding equal
groups to arrange objects in
columns and rows.

Make doubles

Children understand that
doubles are two equal
groups. Children may begin
to explore doubles beyond
20 using base 10




Progression of skills

Key representations

Link repeated addition and
multiplication

Encourage children to make
the link between repeated
addition and multiplication.

There are ... equal groups with ... in each group.

There are ... altogether.

6 3+3=6

3 2x3=6

5+5+5+5=20

20
s | s |

s | 5 | 4ax5=20

Use arrays

Encourage children to see

There are ... rows with ... in each row.
There are ... columns with ... in each column.

a a a a a 3 lots of 5 =15

lcansee ... X ..and ... X...

that multiplication is 3x5=15
=1
commutative. a a a a a S 2 5x3=15
5lotsof 3 =15 Ix5=5x3
é 5 Cj O Cl 3+434+3+3+3=15 o
Double Double ... is ... Double ... is ... so double ... is ...

Encourage children to make
links with related facts.

seeae — » smee wsmem  Doubledis8

Doubled =4+ 4 — Double 40 is 80
E—'mm Double 4 is 8 EEEE EEEE EEEE




The 2 times-table .. lotsof 2 = .. times 2 is equal to ...
“x2= B
. i ) 1 2 3 4 5 3 T B 9 | 10
Encourage daily counting in 11|22 3 |25 18] 17 [ 28] 0 |20
multiples both forwards and o0 u u 21|22 |23 |28 25 | 28| 27 [ 28] 25 | 30
back. Notice that all (X
multiples of 2 are even o0 ol

e St RPRB

IX2=6 6=3xXx2

? 1
2| 2]2]2 0 2 4 6 8 10 12 14 16 18 20 22 24

The 10 times-table .. lotsof 10 = @_‘,]7@ %{? ... times 10 is equal to ...

.. X 10= 1|2|aals|e|7|2]o |0

Encourage daily counting in %% %% 1|12 |13 14|15 1617|1819 |20
multiples both forwards and MEIEIEEEREIRIEE)
k. i h i : . %% @w 313233 |34 (35 36|37 |38 |39 | 40
back. Notice the pattern in @@@
- — - T

the numbers.
(53 (B )( A 10 |10 | 10 | 10 | 10 | 10 1X10=10 10=1x10
GG [wTwlulol] 2x10=20 20=2x10
a][e

3x10=30 30=3x10

| | | | | | | |
| I | I I I I 1

| | |
1 1
0 10 20 30 40 50 60 70 80 90 100110120

Qqqqq
Eie)e)e]




The 5 times-table ..lotsof 5= ..times 5 is equal to ...

w X 3= %@ @@ % 1l2fsfals]e|[7|a]o]w
Encourage daily counting in 1 (12|13 1425|156 |17 |18 | 19 |20
multiples both forwards and 21|22 23 |24 (25|26 27|28 29 |30
back. Notice the pattern in m m m m m 3132 33|34 (35|36 |37 (38 39|40

the numbers. 1Xx5=5 5=1x5

2x5=10 10=2Xx5

3x5=15 15=3Xx5
| | | | | | | | | | | | |

[ | | I | | I I | | [ | ]
s | sIs|sls 0 5 10 15 20 25 30 35 40 45 50 55 60
Missing numbers ... is equal to ... groups of ... ..times ... isequal to ...
Make links to known facts. 18 socks, how many pairs? % D x2=18

18=2x[ |

0 2 4 6 8 10 12 14 16 18 20




Progression of skills Key representations
The 3 times-table ... groups of 3 = @@ @ | times3isequalto..
. X3=
Encourage daily counting in | 3, .. times = cee N M A M
multiples both forwardsand | 3 X ... = 2|2 il = | = 2]
back- . . . 21 24 27 30
4x3=12 12=4x3
BEEGE ]|
0 3 6 9 12 15 18 21 24 27 30 33 36
The 4 times-table ... groups of 4 = ... times 4 is equal to ...
X4 = 1234|se?a-3m
EnCUuragE da"‘f Countingin 4, .. times = . . . . 11112 (13 14|15 18| 17 | 18| 19 | 20
multlples thh forwards and d' Ko = . . . . 21| 22| 23| 24 | 25 |26 | 27 | 28 | 29 | 30
back. Encourage children to (X X X )

notice links between the 2
and 4 times-tables.

BN | ¢4 ]

3IxX4=12 12=3X4

12 16 20 24 28 32 36

| |
I I
40 44 48

|
I
0o 4 8




The 8 times-table

Encourage daily counting in
multiples both forwards and
back. Encourage children to
notice links between the 2,
4 and 8 times-tables.

.. lotsof 8 =
o HEE
8, ... times =
8X..=
8 8 8
00000 OGPOO
X A X X XN N X

... times 8 is equal to ...

1|2 |3 (4|5 |6 (7 (89|10

11 |12 |13 |14 |15 |16 (17 |18 | 19 | 20

21 | 22| 23| 24 | 25| 26| 27 | 28| 29 | 30

Ix8=24 24=3x8
: | | | | | | | | | |

[ |
[ I [ I I | | | [ I | |
0 8 16 24 32 40 48 56 64 72 80 88 96

Related facts

Use knowledge of

multiplying by 10 to scale
times-table facts.

.. X ...ones is equal to ... ones

SO ... X ... tens is equal to ... tens.
annn annn ammn

A

0000 OO0
0000 OO00O
0000 OO00O0

Ixd4=12
3x40=120

Multiply a 2-digit number
by a 1-digit number - no
exchange

Children apply their
understanding of
partitioning to represent
and solve calculations using
the expanded method.

... tens multiplied by ... is equal to ... tens.
...ones multiplied by ... is equal to ... ones.

30x 2 =60
2x2=4

32xX2=64

o0
@]®
00
o0




Multiply a 2-digit number
by a 1-digit number - with
exchange

Children apply their
understanding of
partitioning to represent
and solve calculations using
the expanded method.

... tens multiplied by ... is equal to ... tens.
... ones multiplied by ... is equal to ... ones.

s | weea
S e | 2R
e I 1 11
T e eae 24 x4=96

@ | tens  [IGREI
0000 (00000
N D [0000 (00000
0000 (00000

Scaling

Children focus on
multiplication as scaling
(... times the size) as
opposed to repeated
addition.

There are .... times as many ... as ...

AN AN AN [2]2]2

There are 3 times as many triangles as
circles.

... I5 ... times the size of ...

... Is ... times the length/height of ...

4 cm
meeeeesseessssmmm 16 cm

Miss Smith is twice the heigh

t of Jo.

Sl
L)




Correspondence problems | For every ..., there are ... possible ...
(How many ways?) There are ... X ... possibilities altogether.

Encourage children to work
systematically to find all the
different possible
combinations.

For every hat, there are two possible
scarves.
3X2=6

There are 6 possibilities altogether.




Year 4 * Recall multiplication facts for multiplication tables up to 12 x 12

* Use place value, known and derived facts to multiply mentally, including: multiplying
by 0 and 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 multiply two-digit numbers by one digit, integer scaling problems and harder
correspondence problems such as n objects are connected to m objects.

Progression of skills Key representations
Times-table facts to ...gmup‘sof...: [1]2]s[alse[2]a]s]m]
12 x 12 times .isequal to ... it 12 13 10|15 16 w7 |0 19 |20

37 |38 33 a0

Encourage daily counting in n [ un|u|unmn [a]e] o W] s

l ss OO :
multiples both forwards and O @) e e
O 0 | -

1]

back. Encourage children to
notice links between related
times-tables.

—— o - — — - — —— - r 71
Y AY Y Y Y Y Y YA |7 |7 |

y Y Y Y Y ¥y L S
| | | | | | | | | | T T
0D 11 22 33 44 55 66 77 88 99 110121 132

G
i

|??':la o0
et
"

01 (92 03 | D4 |95 Bs |07 | WA

Multiply by 1and 0 Any number multiplied by 1 is equal to ... e X =
Any number multiplied by 0 is equal to ... 1x1=1 1%x0=0

SOHOHDD | 0I5 05
OOOO 4x1=4 4x0=0




Progression of skills

Key representations

Multiply 3 numbers

To work out ... X ...

X ..., | can first calculate ... X ... and then multiply the answer by ...

e |88 88 88 axax3zsxa-u
L . 88 88 88 ,,;,,-6x4=24
commutativity to multiply S8 &8 §8 IxA%x2=12 X2 =24
more efficiently. g0 S8 898
Factor pairs 12= .. X ..,50... X 12 = .. X ..X
[ i 0000 OGOGOS
Chlldrerj explnre eqywalent e 0000 PR,
calculations using different 0000 0000
. 000000009 8X6=8x3Xx2 bX8=6%x4x2
factors pairs. 8 X 6=24X2 000606 o006 ,;_,,
00000OGOCS 000 o000 e
XX XX XX ¥ o000 o000
0000OGOGOS o000 o000

Multiply by 10 and 100

Some children may over-
generalise that multiplying
by 10 or 100 always results
in adding zeros. This will
cause issues later when
multiplying decimals.

When | multiply by 10, the digits move ...
place value column to the left.
... i5 10 times the size of ...

T
L 1 AR 1]
® (09

L

R

L 1 AR 1]

e (99
L

35x10=350

When | multiply by 100, the digits move ...
place value columns to the left.
... i 100 times the size of ...

® o0

20
* L 1 ]
o0

14 x 100 = 1,400




Progression of skills

Key representations

Related facts

Use knowledge of
multiplying by 10 and 100
to scale times-table facts.

... X ... ones is equal to ... ones
SO ... X ... tens is equal to ... tens
and ... X ... hundreds is equal to ... hundreds.

000 OO OO0

000 OO0 ©O0O

000 OO0 ©00

258 282 832 7x3=21
000 000 OO0 3x70=210 7x30=210
Q00 OO0 O©O0® 3x700=2100 7 X 300=2,100

Mental strategies

Partition 2 or 3-digit
numbers to multiply using
informal methods.

... tens multiplied by ... is equal to ... tens.
...ones multiplied by ... is equal to ... ones.

Tens

CITITITITD | nmanae 10x8 =80 10x8=80  6x8048

|

CIITITIIT | ateaen

oD 0 8 160 |j
TS | nmeeee e °
Ty 26 X 8=80+80+ 48 =208

3X26=60+18=78 60 18




Progression of skills

Key representations

Multiply a 2 or 3-digit To multiply a 2-digit number by ..., | multiply the ones by ... and the tens by ...
number by a 1-digit To multiply a 3-digit number by ..., | multiply the ones by ..., the tens by ... and the
number hundreds by ... .
The short multip 0000000 3¢ e Om::!m“!
e short multiplication 3|4 3[4 i
method is introduced for 000 0000 x 5 x 5 g@@ gom
the first time, initially in an 2|0 (4x5) 1/7]0
expanded form. ! 9000909 [1]s]o] | G0x3) aE 000! 6000
000 0000 7o 0000000
000 0000 = T 0 007
Scaling ... i ... times the size of ...
Children focus on - -
T . . 7 7 7 7 7 7 5 ] 6 [ B 4] [
multiplication as scaling

(...times the size).

A computer mouse costs £7
A keyboard costs 6 times as much.

A red ribbon is 6 cm.
A yellow ribbon is 7 times as long.

Correspondence problems

Encourage children to use
tables to show all the
different possible
combinations.

For every ...,
There are ...

there are ... possibilities.
X ... possibilities altogether.

A pizza company offers a choice

of 5 toppings and 3 bases.

5xX3=15

Deep pan [talian Thin

Cheese cCDP Cl CTh
Mushroom M DP M M Th
Vegetable vV DP Vi VTh
Chicken CDP cl CTh
Tuna TOP TI TTh




Progression of skills

Key representations

Multiples and factors

Encourage children to
notice patterns and make

... iIs a multiple of ... because

o llll
9 | 10

... is a factor of ... because
e X o =

00000000 1x3

The common factors of ...
and ... are ...

Factors of 20 Factors of 12

links with known facts. 1[2]3]a[s[8]7]e 0000 2%4
11 P22 | 13 | 14 }25 | 16 | 17 [ 18] 19 | 20 ....
21|22 23|28 |25 |26 |27 (28 |29 | 30 1,2,43ﬂd33rﬁ' factors of 8
Square and cube numbers | ... squared means ... X ... ...cubed means ... X ... X ...
0000
o0® 0000
[ 1] 00® 0000 7 -
o [ 1 o0® 0000
1x1 2x2 3xX3 4x4 Ix1x1 2X2x%X2 3X3X3
12=1 22=4 2=9 42=16 | 1°=1 =8 3*=27




To multiply a 4-digit number by ..., | multiply the ones by ..., the tens by ..., the hundreds

Multiply numbers up to 4
digits by a 1-digit number

This builds on the short
multiplication method
introduced in Y4

by ... and the thousands by ...

Th H T
@ |© (00000
00 x
@ |© |000/00
0
® |© (00000
6]6)

Multiply numbers up to 4
digits by a 2-digit number

Numbers are first
partitioned using an area
model then long
multiplication is introduced
for the first time.

| can partition ... into ... and ...

= | QG000 | 0000 * 40 4
Q| 0020|0000

oleooe 0000 30 | 1200 120
Q|0eee | 0000 2 80 8
]

0

32X44=1,200+80+120+8
32 x44=1,408

First, | multiply by the ... Then | multiply by the ...

]

10

3

30| 304

90

2

-]

300 + 90 + 20 + 6 = 416

et
P | A s | e
[=R0K: 2 W

=
-
o

|

(32 = 3)




Multiply by 10, 100 and To multiply by 10/100/1,000, | move all the digits ... places to the left.
1,000 ... i5 10/100/1,000 times the size of ...
M TTh Th H T Th H T Tth Hth

Some children may over- :H i. ..‘H 0. 00 ﬁ
generalise that multiplying @ (00 ®@ 0@
by a power of 10 always
results in adding zeros. This | 234 X 10= 2,340 234x10=234
will cause issues later when | 234 x 100 = 23,400 234x100=234
multiplying decimals. 234 x 1,000 = 234,000 2.34 x 1,000 = 2,340
Mental strategies The most efficient strategy to calculate ... X ... s ...

To calculate ... X 12, lcando ... X ... X ...
Children continue to use
efficient mental strategies
such as partitioning and For example: 121 X 12
knowledge of factor pairs | could calculate 100 x 12 plus 20 X 12 plus 1 x 12
and related facts to | could calculate 121 X 10 plus 121 X 2
multiply. | could calculate 121 X 6 X 2

| could calculate 121 X 4 X 3




z§x3=5+2=8

Multiply fractions by a To multiply a fraction by an integer, | multiply the numerator by the integer and the
whole number denominator remains the same.
Make links with repeated S A I A I
addition. L 7 B 7
1 1 1 1 1
Egexd4=c+z+c+z| L1y 1,1 1 1,1 5 2.,_2,2 2_6
&5 57575 75| 3X5=7+5+5+3+3=3 7X3=7+t37+3=3
LI I I s 2 2 2
5 5 5 5 5 5 5 5 5
| | ] I I
— | | 1
0 1 o 1
Multiply mixed numbers by | | can partition DQ intuD andLJ
a whole number o L 5
25 %3
[ e e e e . 6
2X3=6 3 X 3 =3 = 2




Find the whole Flis , then the whole is ... X ... If=is ..., then% is ... and the wholeis ... X ...

[]
Children multiply to find the
whole from a given part.

1 E — 1— = A=

gof_=ﬁ ?ﬂf__jzs.t ?_24.4—6
? 5X6=30 ) ! ,  7xX6=42

6fofefele] zofzo=6| T — 2 of 42.=24




Progression of skills

Key representations

Multiply numbers up to 4 To multiply by a 2-digit number, first multiply by the ones, ey
digits by a 2-digit number then multiply by the tens and then find the total. =T T [al6l
+ 7242 (1,207x6)

362 10 (1,207x30)
43452
1

Multiply by 10, 100 and To multiply by 10/100/1,000, | move all the digits ... places to the left.

1,000 ... 15 10/100/1,000 times the size of ...

Some children may over-
generalise that multiplying
by a power of 10 always
results in adding zeros.

M Th | H T Th | H T Tth | Hth | Thth
o0 00 00 o0 00 00
@ oe @ 00

234 X 10= 2,340 0.234 x10=2.34
234 x 100 = 23,400 0.234 X 100 =23.4
234 x 1,000 = 234,000 0.234 x 1,000 = 234




Order of operations ... has greater priority than ..., so the first part of the calculation | need todois ...
Calculations in brackets
should be done first. 000 92000 o0
Multiplication and division 000 0000 000 0000 ® ====
should be performed before B Q00O B
o . (3+4)x2=14 3+4x2=11
addition and subtraction.
3+4*=19

Multiply decimals by | knowthat ... x ...= .., | need to exchange 10 ... for 1 ...
integers solalso knowthat ...x ... =.. o R

N o 000 {0000 ©9o HEE
This is the first time children 000 10000 ©® x) | 1 13
multiply decimals by ‘ Enqm o0 1101216
numbers other than 10, 100 )
or 1,000 (A [ e
Encourage them to make o9 | ® 999 o9 ® (990
links with known facts and o|o|oooo OO0 ||*e| ® (eee| se; ® [ees
whole number olo o|o|o‘o 0o o‘o|o Q|99 ® [ese/ 00 o [ose
multiplication. oe .,,f 00/ 99 'r, e

6X2=12 6x02=12 o ®
213 X 4 =852 213 x4 =852




Multiply fractions by When multiplying a pair of fractions, | need to multiply the numerator and multiply the
fractions denominator.
Encourage children to give .
answers in their simplest
form.
1., 1_1 2.4_28 2.,3_6_2
3%5715 3%X5715 3%X5715°5
Find the whole If% is ..., then the whole is ... X ... If% is ..., thené is ... and the wholeis ... X ...
Children multiply to find the
whole from a given part. % of =18 g of =48 .
, g=48+4=12
r ) — ?
1
—J 5 of 54 =18 4 _
18 3 “—,—’43 9 of 108 =48




Calculate percentages

Children first learn how to
find 1%, 10%, 20%, 25% and
50% before using multiples
of these amounts to find
any percentage.

There are ... lots of ... % in 100% ... %o is made up of ... %, and ... %
Tofind ... %, | need to divide by ...
100% 100%
50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
5% | 25% 5% | 25%
To find 30%, | can find 10% and then multiply it by 3

50%of..=..+-2 To find 23%, | can use 10% X 2 and 1% X 3
25%of..=..+-4 To find 99%, | can find 1%, then subtract from 100%

Calculations involving ratio

Encourage children to see
the multiplicative
relationship between ratios.
They will need to multiply
or divide each value by the
same number to keep the
ratio equivalent.

Double number lines and
ratio tables help children to
see both horizontal and
vertical multiplicative
relationships.

For every ..., there are ...

For every 1 adult on a school trip, there are 6 children.

adults

-

Adults
Children

The ratio of adults to childrenis1:6

x3< 2

X6

N\

Children

);

0 1 2 3 4 5 6

0 6 12 18




Progression of skills in division

Year group Skill

* Continue with counting and subitising skills as a foundation for later work on
equal groups. (see addition and subtraction sections)

* Sharing
* Grouping

* Make equal groups — grouping
* Make equal groups — sharing
* Find a half

* Find a quarter




Year group

Skill

Divide by 2
Divide by 10
Divide by 5
Missing numbers
Unit fractions

Non-unit fractions

Divide by 3

Divide by 4

Divide by 8

Related facts

Divide a 2-digit number by a 1-digit number - no exchange
Divide a 2-digit number by a 1-digit number - with remainders
Unit fractions of a set of objects

Non-unit fractions of a set of objects




Year group Skill

Year 4 * Division facts to 12 x 12

* Divide a number by 1 and itself

* Related facts

* Divide a 2 or 3-digit number by a 1-digit number

* Divide by 10 and 100

Year 5 * Mental strategies
* Divide numbers up to 4 digits by a 1-digit number
* Divide by 10, 100 and 1,000

*  Fraction of an amount




Year group Skill

* Short division

* Mental strategies

* Longdivision

* Order of operations

* Divide by 10, 100 and 1,000

* Divide decimals by integers

» Decimal and fraction equivalents
* Divide a fraction by an integer
* Fraction of an amount

* Calculate percentages

* Calculations involving ratio




Progression of skills and representations in division

Progression of skills | Key representations

Sharing There are ... altogether.

They are shared equally between ... groups.
Provide practical activities

such as sharing items during
snack time. Encourage

children to check whether
items have been shared @ @
fairly (equally).

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

Provide opportunities to
make equal groups when

tidying up or during snack \ : .
time. Encourage children to
check that each group has

the same amount.




Progression of skills Key representations

Make equal groups - There are ... altogether. Circle groups of 2 Take ... cubes.

grouping How many groups of ...can | There are ... groups of 2 Make equal groups.
you make?

Encourage children to
physically move objects into
equal groups. They can also
circle equal groups when
using pictures.

r1TR%r | cccc | SoC5es

el

There are ... groups of ...

Make equal groups -
sharing

Encourage children to check
that the objects have been
shared fairly and each group
is the same.

... have been shared equally between...
There are ... on/in each ...

seee (O (D

0000
00000

Take ... cubes.
Share them between ...

12 shared between ... is ...




Find a half

Start with practical
opportunities to share a
quantity into 2 groups.
Progress to circling half of
the objects in a picture and
then to finding the whole
from a given half.

To find half, | need to share
into 2 equal groups.

. » Lﬁjfﬁ
o I ge 6 Je

]

There are ... in each group.

Half of ... is ...

/1171777

If ... is half, what is the
whole?

0O

4 is half of ...

Find a quarter

Start with practical
opportunities to share a
guantity into 4 groups.
Progress to using pictures or
bar models to find a quarter
and then to finding the
whole from a given gquarter.

To find a quarter, | need to
share into 4 equal groups.

There are ... in each group.

A quarterof ... is ...

&S
@@

If ... is one quarter, what is
the whole?

i A

3 is one quarter of ...




Progression of skills

Key representations

Divide by 2

Encourage children to
compare the grouping and
sharing structures of

There are ... equal groups of 2

... shared Equally between 2 is ...
Half of ...

division and to make links 4x2= ®® 4x2=8 @@
with times-table facts and . _ 8+2= 8+2=4
halving. - : -
e CY Y YN :
| I I I I | | 'S XX ] [. o099 4 I 4
o0 1 2 3 4 5 &6 9
Divide by 10 There are ... equal groups of 10 ... shared equally between 10iis ...

Encourage children to
compare the grouping and
sharing structures of
division and to make links
with times-table facts.

.+10=..
6 x10=60
60+10=6

0 10 20 30 40 50 60 70 80 90 100

- +=10= ..

6x10=60
60 +10=6

60

66|66 |6|6|6|6|6]6




Divide by 5 There are ... equal groups of 5 ... shared equally between 5 is ...
5= s 5=

Encourage children to - —
compare the grouping and C@@ @ 25_55 jg @@@ ng+55 :32
sharing structures of @ @ @ @ @

division and to make links
with times-table facts. )

(YYYY s

0 51[]152[]253035404550

Missing numbers .. divided by 2/5/10 is equal to ...
Bar models are useful to ? []+2=10
show the link between 0 | 10 e
multiplication and division. ?

10 | 10| 10 10] 10 []+5=10

?
1010 10]10]10]10][10]10]1]10 [ ]+10=10




Unit fractions

In Y2 the focus is on finding
11 1
2:4 293

Bar models are useful to
show the link between
division and finding a
fraction.

The objects have been shared fairly into ...
groups.

it of ... is ...

. gt [ s

There are ... equal parts.
There is ... part circled.

éis circled.
[ 3, e
20 (i oe

LX) o®

Non-unit fractions

In Y2 the focus is on finding

2 3
E andz

Prompt children to notice

2. : 1
that 25 equivalent to 3

The objects have been shared fairly into ...
groups.

=of ...is ...

[] 000 000 000 000

There are ... equal parts.
There are ... parts circled.

[

= is circled.

[]

Q0 ( O




Progression of skills

Key representations

Divide by 3

Encourage children to
compare the grouping and
sharing structures of

There are ... groups of 3 in ...

;3:

S

... has been shared equally into 3 equal groups.
w 3=

A I PG >

division and to make links oo (f' ' :1. : .

with times-table facts. o0 1 | Y NN 2 | 2] 2
. . 0 1 7 . L ] L]

Divide by 4 There are ... groups of 4 in ... ... has been shared equally into 4 equal groups.

Encourage children to
compare the grouping and
sharing structures of
division and to make links
with times-table facts.

.= 4=

- W

o0 :

00
o0

A=

@@@@

ﬁ 8 4 2
[1] 8 8
OO ee(oe oo oo 2 2]2 |2




Divide by 8 There are ... groups of 8 in ... ... has been shared equally into 8 equal groups.
.=8= .+ 8=
Encourage children to -

compare the grouping and 2X8=16 I’ i i ®

sharing structures of 16+8=2 , o ¢ :Hﬂ.mm """ "
division and to make links

with times-table facts.

8 2xXx8=16
ooooooo. eefecjecfecfecfocfoc]oe] 15:8=2
Related facts .. = ..isequalto...,
SO ... tens + ... is equal to ... tens.
Link to known times-table Teas Gesee BbbEE
facts. 000
000 120 +3 =40
Divide a 2-digit number by | ... tens divided by ... is equal to ... tens.
a 1-digit number - no ... ones divided by ... is equal to ... ones.
exchange
I 60+-2=3
Partition into tens and ones | | ae 3; 5 = 20 QO (4]
to divide and then s ' 88 :
recombine. o | ee L=
p—— 64 +-2=32 00 )




Divide a 2-digit number by
a 1-digit number - with
remainders

... tens divided by ... is equal to ... tens.
... ones divided by ... is equal to ... ones.

There are ... groups of ...
There are ... remaining.

of 12 apples is 3 apples.

| =

31-4=71r3
-4 -4 -4 -4 -4 -4 -4

Encourage children to
partition numbers flexibly i_ 0 prrr e e e
to help them to divide more | |errrrrrD p——
efficiently. cononeicnn) 94 +4=23r2

mssssmssnn)

e | e o [ o

(ETTTTTrTTy —a= 00 O 00 000

L 111 80=-4=20
o 16+4=4 00 00 00 |000 |3
e 1 11 96 = 4 = 24 00 _ |00 _|000
T (8]6)] - |00 000
Unit fractions of a set of The whole is divided into ... equal parts. | One ...of ...1is ...
objects Each part is%ﬂf the whole. -
—of12i

Bar models are useful to e e m 2° 53 |eee|ecejece coe
shnw the link bet:-.'-reen | N N m 1 )
division and fractions, for Y K m 3 0f 36 is 12
example, dividing by 3 and X X | @
finding a third. 000 | 000  ©00




Non-unit fractionsof aset | The whole is divided into ... equal parts. 1. L o
- - = Of 15 ., sOF 0f s .
of objects Each part is 5 of the whole.
Bar models are a useful N N (OO ®) %oflz 59 [0 olece looelooe
representation and show
the links with division and ®®® =( LA X ) j
multiplication. . . .‘ (. . . J gofsﬁ is 24
X N €XXY>» >
000 | ©C00  ©00
%nf 12 apples is 9 apples.




Year 4

* Recall division facts for multiplication tables up to 12 x 12

* Use place value, known and derived facts to divide mentally, including: dividing by 1

* Find the effect of dividing a one- or two-digit number by 10 and 100, identifying the
value of the digits in the answer as ones, tenths and hundredths.

Progression of skills

Key representations

Division facts to 12 x 12

Encourage children to
compare the grouping and
sharing structures of
division and to make links
with times-table facts.

There are ... groups of ... in
......
2X6=12
12+-6=2 0 6

... has been shared equally into ... equal groups.

sesees HEENEEE

12 2xX6=12
oo |00 00|00 12:-6=2

Divide a number by 1 and
itself

Children may try to divide a
number by zero and it
should be highlighted that

this is not possible.

When | divide a number by 1, the
number remains the same.

5 shared between 1is 5 @

There are 5 groups of 1in 5

OIOIOTOICR

When I divide a number by itself, the answer is 1

5 shared between 5is 1

R
group @




Progression of skills Key representations
Related facts .. = ...isequal to ...
) . SO ... tens + ... is equal to ... tens
fL;"k to known times-table and ... hundreds + ... is equal to ... hundreds.
cts.
000 OO oofeekec
000 OO0 ©00O
200 000 ©00
g 217 = 21+-3=7
000 000 000 = o
000 000 OO0 210+-7=30 210+-3=70
000 OO0 O©O00® 2100-+7=300 2,100 +~ 3 =700
Divide a 2 or 3-digit | can partition ... into ... tens | cannot share the hundreds/tens equally, so | need to
number by a 1-digit and ... ones. exchange 1 ... for 10 ...
number @ 300 +~3 =100
— . 120 -3 =140
Progress from divisions with 15+3="5
no exchange, to divisions @ @ @ A4 e A

with exchange and then
divisions with remainders.

Tens

8]8) %)
o0 ©
QO &)
Q0 @

100000

00000




Progression of skills

Key representations

Divide by 10 and 100

Encourage children to
notice that dividing by 100
is the same as dividing by
10 twice.

When | divide by 10, the digits move 1

place value column to the right.
... is one-tenth the size of ...

When | divide by 100, the digits move 2
place value columns to the right.
... Is one-hundredth the size of ...

Tth | Hth T [0 mh [ heh Tth | Hth T T8 mh [ ke
m @ 00 : @ 00
8% 1th | T [[o % [ Tth | Hth T [0 % [
‘90 @ +00 1 e +® 00
2=+-10=0.2 12+-10=1.2 2-=100=0.02 12 =-100=0.12




Progression of skills

Key representations

Mental strategies

| can partition ... into ... and
... to help me to divide more

| can show groups of ... ona
number line.

100 = 4 g4

0 400 436

To divide by ..., | can divide
by ... and then divide the
result by ...

436 - 4=436+2 =2

436 +~ 2 =218
218 +2 =109

Divide numbers up to 4
digits by a 1-digit number

The short division method is
introduced for the first time.

There are ... groups of ... hundreds/tens/ones/ in ...

| can exchange 1 ... for 10 ...

13

3[379




To divide by 10/100/1,000, | move all the digits ... places to the right.
... is one-tenth/one-hundredth/one-thousandth the size of ...

Divide by 10, 100 and 1,000

Encourage children to
notice that dividing by 100
is the same as dividing by
10 twice, and that dividing
by 1,000 is the same as
dividing by 10 three times.

T o7

Tth Hth

ol |

Tth | Hth

Th H T
e oo

Tth Hth

™ HooT
o

120 +-10=12

120+100=1.2

™ | H T Tth | Hth
e eeo| 120-+1,000=0.12
Fraction of an amount To find %Of .., Ineed to divide by ... If% is ..., then the whole is ... X ...
i 7
Bar models support children B U R , A \
tounderstand that tofinda | ([ee[ee[ee/eefee OlFeTeTol6le 16 =6
fraction of an amount, we 0000000000 C%PC%PC%)% 55 —
divide by the denominator 2
. 1 1 :

and multiply by the —of20 = Z of84= -
numerator. 5 4 7 of__ =24

3 3 —

5 of 20 = R of 84 = 24




Progression of skills

Key representations

Short division

Encourage children to
interpret remainders in
context, for example
knowing that “4 remainder
1" could mean 4 complete
boxes with 1left overso 5
boxes will be needed.

There are ... groups of ... hundreds/tens/ones/ in ...

| can exchange 1 ... for 10 ...

121113[1]

4185|214




Mental strategies To divide by ..., | can first divide by ... and then divide the answer by ...
Include partitioning and 240 -60=240+-10+6 9,120 +15=9,120+5+3
number line st rategies 240 — | = 10 >_. —| =6 >_} 9,120
outlined in Y5 as well as . A ,
division using factors. 480 +24=480+-4+6 | | | [

80— +a > |26 > 2] ]|
Long division Method 1 Method 2
The long division method is ol3le 5Tal T3 ol3le ol10lalr o
introduced for the first time. 12[a3]2 15[3]7 2 12[a 32 13[12 26
Two alternative methods 2Ll 2o R (153 20) % : -L%—'EL :
are shown. 7.2 | nzxe) 60 (15 x 4) 72 117

0 12 0 9

Order of operations ... has greater priority than ..., so the first part of the calculation I need todo is ...
Calculations in brackets
should be done first, then
powers. Multiplication and 000 00 000 00
division should be 000
performed before addition
and subtraction. (6+4)+2=5 6+4+2=8




Divide by 10, 100 and 1,000 | To divide by ..., | move the digits ... places to the right.
Encourage children to E——— e e
notice that dividing by 100 ooleo [eoe
is the same as dividing by ® s S 906 = 10= 90,6
10 twice, and that dividing —— = 312 N 10 __3 '12 e
by 1,000 is the same as oe®o o0 212 N 1?)%53[] 312 J9% N 1[1{1 __B'Dﬁ
dividing by 10 three times. L S o 06 + 1,000 = 0506
Divide decimals by integers | | knowthat ...+~ .= .., I need to exchange 1 ... for 10 ...

so | also knowthat ...+ ... =..
This is the first time children
divide decimals by numbers | O @@ © 1 T[] (@0 0100100
other than 10, 100 or 1,000

0000 Q0000 000 1433

C000 Q0000 @orToeilos igaa

39+3=13 39+3=13 039+3=0.13
Decimal and fraction The fraction ... is equivalent to the decimal ...
equivalents ” 1

1 g 05 05
3 | 3 N 025 | o2s | o2s | o2s
1 i i 1 0.2 0.2 02 0.2 0.2
s | 76 [ % | ¥ |76 | %[ & [ %% |46 [01]o1]or]o1]o1far]or]at]o1]os
1_ 2 _ 3 _
c =0.2 5 =04 5 =0.6




7 1
—gﬂfl,?ﬂﬂ = 9 of 2,700 X 7

Divide a fraction by an ... ones divided by 2 is ... ones | | am dividing by ..., so I can ... is equivalent to ...
integer so ... sevenths divided by 2 is | split each partinto ... equal 0.+ .= ..+
... sevenths. parts.

This is the first time children
divide fractions by an G210 D] 1., 1 I 2_4
integer. 7 7 3°°76 : 376

4 ,_2 2. . 4 1
Fraction of an amount To find % | divide by ... If % is equal to ..., then% are |fD is equal to ..., then the
Children divide and multiply equal to ... whole is equal to ...
to find fractions of an 1
amount. Bar models canstill | = of36 = 36 = 2 , T ,
be used to support B l | L [ 1 [ | l I ;
understanding where 1 : ’ —
needed. E of 36 = 36 + 12 48




Calculate percentages There are ... lots of ... % in 100% ... %o is made up of ... %, and ... %

Tofind ... %, | need to divide by ...
Children first learn how to 100k 100%
find 1%, 10%, 20%, 25% and 50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
50% before using multiples 2% | 25% 2% | 25%
of these amounts to find To find 30%, | can find 10% and then multiply it by 3
any percentage. 50%of ... =..+2 To find 23%, | can use 10% X 2 and 1% X 3

25%of ... =..+4 To find 99%, | can find 1%, then subtract from 100%

Calculations involving ratio | For every ..., there are ...
=6

Encourage children to see /,_\\

the multiplicative For every 6 children on a school trip, there is 1 adult. Adults | Children
relationship between ratios. 1 b

They will need to multiply adults +3< 2 12 >+3
or divide each value by the 3 18

il BN S i o e =

Double number lines and
ratio tables help children to

see both horizontal and 0 1 2 3 4 5 6
vertical multiplicative ot
relationships. The ratio of children to adults is6 : 1

0 6 12 18




Vocabulary for the four operations

Glossary

Addend - A number to be added to another.

Aggregation - combining two or more quantities or
measures to find a total.

Augmentation - increasing a quantity or measure by
another quantity.

Commutative - numbers can be added in any order.

Complement - in addition, a number and its
complement make a total e.g. 300 is the
complement to 700 to make 1,000

Difference - the numerical difference between two
numbers is found by comparing the quantity in each

group.

Exchange - Change a number or expression for
another of an equal value.

Minuend - A quantity or number from which another
is subtracted.

Partitioning - Splitting a number into its component
parts.

Reduction - Subtraction as take away.

Subitise - Instantly recognise the number of objects
in a small group without needing to count.

Subtrahend - A number to be subtracted from
another.

Sum - The result of an addition.

Total - The aggregate or the sum found by addition.



