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Guidance for teachers MATHS

The calculation policy is divided into four sections: addition, subtraction, multiplication
and division. At the start of each section, you will find an overview of the progression
of skills. Calculations involving decimal numbers and fractions are included.

The calculation policy follows the same concrete, pictorial, abstract approach as our
main schemes of learning. Where appropriate, sentence stems and key questions are
included alongside the key representations.

Where skills are divided into more than one section across the page, there is a
progression in the level of difficulty from left to right.

For example, when adding across a 10, children need to be able to add across 10 itself,
before making links with related facts.

Add across a 10 ... can be partitioned into ... and ... ladd ... to getto ... then | add ... 8+5=13
28+5=33
OO0 000 eee Ol0j0/00][0l0[00[0]O/00 00| ee®]
Partition the number you 0O00ee Q000900000000 ee®
are adding to make a full e N
ten. 3+I:;\\ f 28+ 5 | } — ]
_,-/& 3 4 5 86 7 8 9 2 13
~ 7
[ 2 3 ) |/2 | u'j) | —1 1
\_/ NI
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Progression of skills - Addition

Year group
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e Subitise to 3
* Count how many
e  Make numbers to 5

* Add 1 more (through songs and rhymes)

White Rose

MATHS

* Conceptually subitise to 5

* 1 more

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

e Add more

* Add together

* Add more

* Bonds within 10

* Related facts within 20

e Missing numbers
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Progression of skills - Addition MATHS

Year group Skill

 Add 1s to any number (related facts)

* Add three 1-digit numbers

e 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)

e 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

e Complements to 100

* Add fractions with the same denominator within 1 whole

e Calculate the duration of events
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Progression of skills - Addition MATHS

Year group Skill

Year 4 e Add1s, 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

Year 5 * Add using mental strategies

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

e Complementsto 1

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

Year 6 * Add integers up to 10 million
 Add decimals with up to 3 decimal places
e Order of operations

* Negative numbers

 Add fractions

©White Rose Education 2024 5



White Rose

Addition MATHS

Progression of skills Key representations

Subitise to 3 How many do you see? @ % % ?
Instantly see how many. @ *
OGE g ¥

Count how many How many are there? Count out ... from a larger group.
E.g. Collect 3 beanbags for a game

Begin to count objects using
1-1 correspondence.

Make numbers to 5 Show me... @ % % Begin to link numerals to quantities.

Start by showing 1, 2and 3 % %

using fingers. .. "‘ Q @ @@@@@ @

Add 1 more How many do | have now? %;;Q
Through stories, songs and ] ﬁ/
rhymes. =
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Addition MATHS

Progression of skills Key representations

Conceptually subitise to 5 What do you see?

How do you see it?
Notice the parts that make

it @@@ () &)

A
WL
|

A | O00@
1 more 1 more than .. e .
Continue to link to stories, 0@ ‘...,
drh )
songs and rhymes "lll TR e o TG

Notice the composition of How many...? How many ways can you make...?

numbers within 10 How many...?
How many altogether? -
Link to stories, songs and o l E @

rhymes.
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Addition MATHS

Combine 2 groups Thereare .... ...and .... make ....
There are ....
2 groups are combined to There are .... altogether.

find the total.

.
@ Q0000 l @ 3 @
e | 00000 -
Add more First... Then.... Now.... | have ....

| add .... more.
A quantity is increased. !i . Now | have....

00,

&
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Addition
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MATHS

Progression of skills

Key representations

A guantity is increased.

1]2[3(@5s6]7]8]9]10

+1 +1

1
01 2 3 4 5 6 7 8 9 10

Add together There are ... ... iIs a part. .. plus ...is equal to ...
(aggregation) There are ... ... Is a part. ..isequalto.... + ...
There are ... altogether. ... is the whole.
2 quantities are combined 44+2=6
to find the total. ’ ° BQ 2+4=6
6=4+2
' poooq 6=2+4
()
Add more First... Then... Now... | start at ... ... plus ... is equal to
(augmentation) | jumpon ... ..isequalto.. + ..
I land on ...

4+2=6
2+4=6

6=14+2
6=2+4

©White Rose Education 2024




White Rose

Addition MATHS

Bonds within 10 ...iIs made of ... and ... ... can be partitioned into ... | ... plus ...isequal to ...
... and ... make ... and ... 6+0=6
Include bonds for each 5+1=6
number within 10 00 @ A+2=6
@00
3+3=6
Encourage children to 2+4=6
notice patterns. 1+5=6
0+6=6
Related facts within 20 | know that ...and ... = ... ... morethan ... is ... What patterns do you
so..and..=.. SO ... more than ... is ... notice?
Make links to known facts. - =55 W 54+2=7
| | | | | | | | _—
O | |[00]|o 001 23 456 7 8 910 Lo 2=17
O +1 +1
008880 4 7=5+2
O. OO O. 10 11 12 13 14 15 16 17 18 19 20 17=15+2
Missing numbers How many more do you If ... is the whole and ... is a ... plus ... is equal to ...
need to make ...? part, the other part must
Make links to known facts. be...
Qg Q 2+[ ]=6
-- ‘ ° 6=2+
, 2| ?
e ::::'::
0 1 @ 3 4 5 @ 7 8 9 10
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Addition
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MATHS

Progression of skills

Key representations

Add ones to any number

| know that ... and ... = ...

... morethan...is...

What do you notice?

(related facts) so..and..=.. so ... more than ... is ... Can you continue the
aVa pattern?

Make links to known facts. 8 888 88 88 8 (I) i i i L I 1é 1; i L 150 54+2=7
Ol | [OO[|O 0]0]| @] avVa 15+2=17
00 0O0|0e OOooolve | —H—+—+——+—+—1+—F+—F+H+- 2542 =27
00 OO0e DO0O]O®| | 20 21 22 23 24 25 26 27 28 29 30

Add three 1-digit numbers | ...and ... are a bond to 10 Double ... + ... = ... What do you notice?
104+ ..=.. Which addition is the

Prompt children to ooooo . ? easiest to calculate?

understand that addition Q000 e 4 s | s

can be done in any order I:::.I. ° °° _

and to make links to known . 2 i i i ; B

facts. -
—e 900 o 148
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Addition
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MATHS

Add across a 10

Partition the number being
added to make a full ten.

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

O O
00ee

O]l@)

8 +

9 10 11 12 13

| add ... to getto ... then | add ... 8+5=13
28+ 5=33
o] [e][c)e)e]e]e)e)e]e]@lelelele]l X X )
0000000000000 ee
28 + O
30405 6 78 91011 1213

|
23 24 25 26 27 28 29 30 31 32 33

Add multiples of 10 ...ones + ...ones = ... ones What is the same?
0..tens + ... tens = ... tens What is different? . @
Make links to known facts =
within ten. eee+aes ST A @
o 1 2 3 4 5 6 7 8 9 10
34+2=5 2 ?
+ 30 + 20 = 50 | | | | | | | | | ‘ |? :
(I) 1|0 2|0 3‘0 4'|0 SID 6‘0 7|0 8|D 9|0 1(|)0 20 | 30
Add 10s to any number ..tens + ... tens = ... tens Toadd ... needtoadd 10 | | knowthat ...and ... =
...tens and ... ones = ... ... times. so..and..=
Make links to known facts. TelaTaTsTe T3 Ta o o
[ o [m ][0 [ 30 4 20 = 50
vt aHobnmEanE 34+20=54
ae s 2E] ] == 2= e
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Addition MATHS

Progression of skills Key representations
Add 2-digit numbers ...ones + ... ones = ... ones 5 arEs I 1l gine — 4l GrEs
(not across a ten) ...tens + ... tens = ... tens e D e B Ene
Tens Ones

pr—— 6 tens + 4 ones = 64
Lining up ones and tens in Tn | e .
columns will support with e | -
later written methods. T | e e ‘

CTTTTrrTTD 43 | 21
Add 2-digit numbers There are .... ones, so | do/do not need to make an exchange.

(across a ten) .
...ones = ...ten and ... ones

Begin to exchange 10 ones 3
for 1 ten. e e

TS | weaee assesees 5ones + 7 ones =12 ones
e | | —— | T | | 12 ones = 1 ten and 2 ones
Torrrn | Baees Rt A 4 tens + 3 tens + 1 ten = 8 tens
S - 8 tens and 2 ones = 82
Missing numbers How many more do you If ...isa wholeand ...isa ... can be partitioned into ...
need to make ...? part, then ... is the other and ...
Solve missing number part. 10+8=12+[ |
problems and use the o0o000 o000
inverse to check. 6+ 1=10 +3 =7 00000 00000
0000 00000 00
() 10-[ ]=6 [7-3= 00
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Addition
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MATHS

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 [ Fundreds — =

' e
Emphasis on mental 00100 235 +30=
strategies including number . . 0000 235+ 300 =
bonds and related facts. © o 111 + =118
Prompt children to notice 444 + 5 = 777 + 2 = 604 + 20 = 111 + — 131
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 345 | 432

... hundreds + ... hundreds = ... hundreds
Mental strategies and Hundreds [ Tens [ Ones | -
introduction of formal ... EEEE L . 00 |0000 g°°° : : g
written method. -... EEE . @ @ @@@@ OOO oo +|4 3|2

©White Rose Education 2024
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Addition
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MATHS

Add two numbers across a
10 or 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 ...

w = X
L R ]

L]

|<|

tens.

w O

E
WA -
E TN =]

=2 | I
o 0| -
||

wn
Eab

Complements to 100

Pairs of numbers which
total 100

| add ... to get to the next 10, then ... to get to

100

+2 +60

100

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

©White Rose Education 2024
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Addition
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MATHS

Add fractions with the
same denominator within 1
whole

Make links with known
facts.

vl

U=

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

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

vl =

U=
+
uinNo

-

vlw

L

(T [X]

LA =
) =t
wAjun ==

Calculate the duration of
events

Find durations of time
between a given start and
end point. Children will
need to calculate
complements to 60

From ... to ... o’clock s ... minutes.
From ... o’clock to ... is ... minutes.
The total time taken is ... minutes.

| Y4:25

Yy:5g |

start

finish

Yy

+ 35 mins + 18 mins

2:23

1
3.00 318

©White Rose Education 2024
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Addition
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MATHS

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

to calculations.

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 Thousonds | Hundreds Tens Omes 2’350 _|_ 300 —
strategies including number S0 00 OO0 | 00 2 350 + 3.000 =
bonds and related facts. e o0 |00 ’ ’
Prompt children to notice o 6,040 + 200 = 2,211 + = 2,251
which digit changes. 6,040 + 500 = 2,211 + =27215
3425+ 3 = 3,425 + 300 = 6,040 + 900 = .
3425+30= 3,425+ 3,000 = 2211+ [=251
Add up to two 4-digit There are ... ones/tens/hundreds so |
numbers do/do not need to make an exchange. Th | H [ T
/ 8 0009|0000
&9 |00 00 |0
Formal written method with | | can exchange 10 ...for 1 ... 9|00 ThH T O
up to 3 exchanges. e % e . ‘11 E : ;
Encourage children to oo loo ACEIE
estimate and use inverse © 00
operations to check answers / N0

©White Rose Education 2024
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Addition
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MATHS

Progression of skills

Key representations

Add decimal numbers in
the context of money

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

... pence + ... pence = ... pence
... pounds + ... pounds = ... pounds
=

45p + 25p = 70p
£f2+£3=1£5
£5+ 70p = £5.70

£3.25 can be partitioned into £3 4+ 20p + 5p

+£3 +20p +5p
m
£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

L ——

©White Rose Education 2024
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Addition
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MATHS

Progression of skills

Key representations

Add using mental strategies

Add 1s, 10s, 100s, etc. to
any number.

Use number bonds and
related facts.

TTh Th H T

48,650 + 300 =
48,650 + 30,000 =
48,650 + 30 =

To add ..., | can add ... then subtract ...

=1

1
6,557 6,558

Add whole numbers with
more than 4 digits

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

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

©White Rose Education 2024
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MATHS

Add decimals with up to 2
decimal places

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

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

6% Tth [ Hth [ Thth
Progress from the same o |00 gg e . ;; i 1
number of decimal places to * -
a different number of MOTSMO ;’;‘g gg
decimal places, and from no o O o0 . 0000 |00
exchange to exchange. 00000 |© 100 |00
@)
Complementsto 1 . .
=1 035+ =1
Pairs of numbers with up to o o
3 decimal places which total o
1
() OO (=

Encourage children to make
links with bonds to 10 and 4+6=10 044+06 =1
complements to 100 and = o 44 + 56 = 100 044 4056 = 1
1,000 ' '

100 ! 444 4 556 = 1,000 0.444 4+ 0.556 = 1

©White Rose Education 2024
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Addition MATHS

Add fractions with The denominator has been multiplied by ..., so the numerator needs to be multiplied by...
denominators that are a for the fractions to be equivalent.

multiple of one another

Encourage children to

convert fractions to the . .........

ool L

same denominator before | 4. =~ [

adding. e 9 ----------

N =
+
Q| =
Il
ool B
+
0ol

Progress from adding 9 e
fractions within 1 whole to

. . ' 1,3 _2 3 _5 3 ,5_6 5 _11_.3
adhdllngfractlonsbeyondl [T it3=5t3=3 3+3=2+3=%=13
whole.
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Addition

Progression of skills

Key representations

White Rose

MATHS

Add integers up to 10
million

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

1

4
8
3
1

2,354 750

1,500

Add decimals with up 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 ...

Hih Thth
e
00 O 3:1/0
+ (= Y -] + 2115
(] 5126
s t 2 6 2 .
]

—rlo |0 | O

©White Rose Education 2024
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MATHS

Order of operations

Calculations in brackets
should be done first.
Multiplication and division
should be performed before
addition and subtraction.
*When no brackets are
shown and the operations
have the same priority,
work left to right.

... has greater priority than ..., so the first part of the calculation | needto doiis ...

000 0000 000 0000
() 000 0000 0000
powers B3+4)x2=14 QOO@@® @® 3+4x2=11
e 000 ©
000
— 000
3x442=14

Negative numbers

Children add to negative
numbers and carry out
calculations which cross 0

... plus ... isequal to ...
—3+5=2
|

I I I I
I I I I I I I I I I I
-5-4-3-2-10 1 2 3 4 5

+11 3

—11 0 5

| | | | |
I I I I I
-5-4-3-2-10 1 2 3 4

|
|
5
The difference between—-5 and —1is 4

The difference between —5 and 5is 10

©White Rose Education 2024
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MATHS

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 ...

o
06

jiinl

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

010
N |

N

W=
+
B
ol
o~

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

©White Rose Education 2024
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Progression of skills - Subtraction

Year group

©White Rose Education 2024

e Subitise to 3
* Count how many
e  Make numbers to 5

* Take 1 away (through songs and rhymes)

White Rose

MATHS

* Conceptually subitise to 5

e 1less

* Notice the composition of numbers within 10
* Partition

* Take away

* Find a part

* Take away

* Bonds within 10

* Related facts within 20

e Missing numbers

25
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Progression of skills - Subtraction MATHS

Year group Skill

* Subtract 1s from any number (related facts)

* Subtract across a 10

e Subtract multiples of 10

* Subtract 10s from any number

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

* Missing numbers

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

e Subtract two numbers across a 10 or 100

e Complementsto 100

e Subtract fractions with the same denominator within 1 whole
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Progression of skills - Subtraction MATHS

Year group Skill

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

e Subtract fractions and mixed numbers with the same denominator

Year 5 * Subtract whole numbers with more than 4 digits
* Subtract using mental strategies

e Subtract decimals with up to 2 decimal places

e Complementsto 1

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

Year 6 * Subtract integers up to 10 million
e Subtract decimals with up to 3 decimal places
e Order of operations

* Negative numbers

e Subtract fractions
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Subtraction MATHS

Progression of skills Key representations

Subitise to 3 How many do you see? @ @ % ?
Instantly see how many. @ @ ‘**'
) @ () LG

Count how many How many are there? Count out ... from a larger group.
E.g. Collect a cup for everyone at the table.

Begin to count objects using

1-1 correspondence. G ' @

Make numbers to 5 Show me... @ &)} % Begin to link numerals to quantities.
@ SFdde 5)

Start by showing 1, 2and 3

using fingers. .. "' )2)

Take 1 away How many do we have now?
Through stories, songs and “
rhymes. o780 v w7
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Subtraction

Progression of skills

Key representations

White Rose

MATHS

Conceptually subitise to 5

Notice the parts that make
up the whole.

What do you see?
How do you see it?

@@@

W

H [O00e |
1 less 1 less than .. 00000
0Q &
Continue to link to stories, - PR |
songs and rhymes. ‘ _, Il... 11213l4|5/6|71!8 10

Notice the composition of
numbers within 10

Link to stories, songs and
rhymes.

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

&

P

L4

How many ways can you make...?

vy | BE

©White Rose Education 2024
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Subtraction MATHS

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.

.
@ QO O00 ? @
e | 00000 -
Take away First... Then... Now... | have ... '
| take ... away /v.
Now | have ... é
Q
&

A quantity is reduced.

©White Rose Education 2024 30
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Subtraction MATHS

Progression of skills Key representations

Find a part There are ... in total. ... is the whole. ... subtract ... is equal to ...
..are ... ... iIs a part. ..isequalto..—..

Link to number bonds and How many are not ...? ... is a part.

known facts. E.g. 2+ 4 =6 6—2=4

so if 6is the whole and 4 is 6—4=2

a part, the other part must °

20, ®C
] e OO I

Take away First... Then... Now... | start at ... ... minus ... is equal to ...

| jump back... ..isequalto..—..
A guantity is decreased. % ﬁga I land on ...
Ol00O

6—2=4
o} 1]2]3[4]5(®)]7[8]9 10 6—4=2

Iﬁ @O m Illlm ——+ 4=6-2
o 1 2 3 4 5 6 7 8 9 10 2:6—4
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Subtraction

Bonds within 10

Encourage children to
notice patterns.

Focus on subtraction facts.

...is made of ... and ...
...and ... make ...

0Nn®
oOoO

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

White Rose

MATHS

... minus ... is equal to ...
—0=6

(o2}« W< I <) We )l o)}
[
OUAWN P
non
OrRr NWRWUM

Related facts within 20

Make links to known facts.

| know that ... minus... = ...

SO ... minus ... = ...
O O 0|0

@) O[O
o 0008
oR [COICN
ox 10008

... less than ... is ...
SO ...less than ... is ...

=i =i =i

| | | | | |
I I I I I I I I I I |
o 1 2 3 4 5716717718 9 10

[ [ [ [ [ [ [ [ [ |
10 11 12 13 14 15 16 17 18 19 20

What patterns do you
notice?

8—3=5
18 —3=15
5=8-3
15=18-3

Missing numbers

Make links to known facts.

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

F

99
(S 1= S

O|0|0|O

)@

If ...isthe whole and ... is a
part, the other part must
be...

6
2| 2

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

6—[ ]=2

2=6-—

©White Rose Education 2024
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Subtraction

Progression of skills

Key representations

White Rose

MATHS

Subtract ones from any
number
(related facts)

Make links to known facts.

| know that ... minus ... = ...
SO ... minus ... = ...

... less than ... is ...
so ...less than ... is ...

=il =i =i

@o)®)

[@)l0]

6 7
=" =" =1

N

N

(S

o

o
o

[\

00 —

9 10

What do you notice?
Can you continue the

pattern?
8—3 =5
18—-3=15
28 —3=25...

0|0 00O
00000
0|0 0|00

0|0 00O
00000

00000

00000

Qo

N LN

N
S|
S

I I I I I I
20 21 22 23 24 25 26 27 28 29 30

Subtract across a 10

Partition the number being
subtracted to bridge
through a ten.

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

0|00 0|0
OlC][GINN]

NI

=2

13 —

=8

| | | |
I I I I I
3 4 5 6 7 8

|
1T 1 1
9 10 11 12 13

Make links with related facts.

oloo]ole]vle]e]e)e)@lelele)®]NININ
ololole)e][elelele)le) [@lelelN N
33 — ~N

I
23 24 25 26

27 28 29 30 31 32 33

©White Rose Education 2024
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Subtraction MATHS

Subtract multiples of 10 ... ON€s — ... ones = ... ones What is the same?
so ...tens — ...tens = ... tens What is different? ‘
Make links to known facts e
within ten. s @
BE @
b O
0 1 2 3 4 5 6 7 8 9 10 5
., 2| ?
5-2=3 |, L (N L °
50— 20=30 0 10 20 30 40 50 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. SO ... minus ... = ...
Make links to known facts. 123l als]s 72800
11 |12 113 | 14 | 15|16 | 17 | 18 | 19 | 20
21122123 | 24|25 |26 27| 28|29 |30 50_20:30
31 32.33 34 | 35 36.37 38 | 39 | 40 54_20=34

41 |42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50

[
51| 52 5355 56 | 57 | 58 | 59 | 60
[
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Subtraction MATHS

Progression of skills Key representations

Subtract two 2-digit ...0ONEes — ... ones = ... ones T 0
numbers ...tens — ... tens = ... tens .
(not across a ten) E EEE e

3 ones — 1 one =2 ones

43 4 tens — 2 tens = 2 tens
21| ? 2 tens and 2 ones = 22

Subtract two 2-digit | need to make an exchange because | do not have enough ones to subtract ... ones.
numbers 43 T o T o} T 0
(across a ten) S o0 A
" | el @ [ Bm X
. a el @ el X
Begin to exchange 1 ten for e . we w we X
10 ones.

3 ones — 5 ones 13 ones — 5 ones = 8 ones
e . (I need to exchange 1 ten for 10 ones) 3tens — 2tens = 1ten

1 ten and 8 ones = 18

Missing numbers How many do you need to If ...isa wholeand ...isa ... can be partitioned into ...
subtract to make ...? part, then ... is the other and ...
Solve missing number part. 18 — =12+2
problems and use the o000 eooe0e
inverse to check. 10—|:|=6 7 — :|:| 00000 00000
oo000 @0
) 6+ |=10 +3=7 o0
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MATHS

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 P — — v =
- BE W = | 33032138 |s-w
Emphasis on mental Q0 00|00 235—-30=
strategies including number ' . o0 0000 235 —300 =
bonds and related facts. © © 0 118 — =111
Prompt children to notice 444 — ) = 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 o
(no exchange) ... tens — ... tens = ... tens 7 | .

... hundreds — ... hundreds = ... hundreds
Mental strategies and CEEE Hundreds |  Tens
i i - @O0V 007 0000 HITO
|ntroduct|on of formal s @ ood |loos |eeee > TeTy
written method. HEle o -hlaz
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MATHS

Subtract two numbers
across a 10 or 100

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

| 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 ...

72

45

?

_mw|
- mm|

. z
E
5

n:\‘—|
wopa O

Hundreds

=]

|

L3
ud

|

Complements to 100
Focus on subtraction facts.

Encourage children to
notice patterns.

100 minus ... is equal to ...

100

38

| subtract ... tens, then | subtract ... ones.

100 — 38=162
100 — 62 =38
62 =100 — 38
Pl iU 38 =100 — 62
(Y ™
[ I |
62 70 100
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MATHS

Subtract fractions with the
same denominator within 1
whole

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

... fifths — ... fifths = ... fifths
5 5

Make links with known P
facts. _ EmERE () ()
T - 5
5 5
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MATHS

Year 4

e  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.
e Subtract fractions with the same denominator.

Progression of skills

Key representations

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

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

What patterns do you notice?

to calculations.

4,356 —3 =

number Thousonds | Hundreds Tens Omes 4 356 _ 30 —_

S0 00 00| 00 4,356 — 300 =
Emphasis on mental @ oo oo 4356 — 3.000 =
strategies including number (1] 4,433 — =4,430
bonds and. related facts:. 6,940 — 200 = 4433 — — 4,033
Prompt children to notice 3,425 -2 = 3,425 — 200 = 6,940 — 300 =
which digit changes. 3,425 —-20= 3,425 —2,000 = 6,940 — 400 = 4,433 — = 4,403
Subtract up to two 4-digit | need to subtract... ones/tens/hundreds. | do/do not need to make an exchange.
numbers

| can exchange 1... for 10...
. . Th
Formal written method with
1017

up to 3 exchanges. ThH T O
Encourage children to 3 7779 6
estimate and use inverse - 2 1/4 8
operations to check answers 1 05 8
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Subtraction MATHS

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 gL — £ =f0

100p—..p=..p
Emphasis here is on

partitioning and use of —6p —20p —£3

number lines rather than £5 — £3.26 [m
formal written calculations. | £4 — £3 =£1 | | | |
10Bjp = 25y = 7t e @ £1.74 £1.80 £2 £5
£f5-£3.26 =£1.74

Subtract fractions and When subtracting fractions with the same denominator,
mixed numbers with the | only subtract the numerator. ° [T TTTT]
same denominator ... tenths — ... tenths = ... tenths -
Include subtracting fractions . e
from wholes.
L] 165
EDXXXIXX] [ [ []10 10 - | Tiihl |
0 1 12 2 23 3
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Subtraction MATHS

Progression of skills Key representations
Subtract whole numbers | can exchange 1 ... for 10 ...
with more than 4 digits Th | Th | H | T
[=le] 00089 —
Encourage children to - _,__IQD 99 ta11%s13 g =] (4} &
estimate and use inverse '\Q - [3]2]7]a] -] ]2
q g 2(8/2/6|0 2|lolels|a
operations to check answers >
to calculations. %
218|260

Subtract using mental — = ® = To subtract ..., | can subtract ... then add ...
SLELEEES o0o0/000 /000 000

® o909 2909|990 6.558
Subtract 1s, 10s, 100s etc e % : 1o
from any number.
Use nun\:ber bonds and el = S0l = a 1’ N

48,650 — 30,000 = — |
related facts. 48 650 — 30 — 6,458 6,459 6,558
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Subtract decimals with up
to 2 decimal places

Tenths Hundredths

00 o000%
DD DP

) 134 U24) (24

24.4
3.12 | ?

a different number of =TT @ - 3412
decimal places and from no @ .

exchange to exchange.

Progress from the same
number of decimal places to

Complementsto 1 —1 0354 |:| —1 ' '

Encourage children to make o o o

links with bonds to 10 and

complements to 100 and @ . . @

1,000 when finding a

missing part or subtracting :

from 1 10 100 10—4= 6 1-04= 0.6
. — — — 100 — 44 = 56 1—044= 056
03| ’ E : 1,000 — 444 =556 1 —0.444 = 0.556
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MATHS

Progression of skills

Key representations

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.

:

n )

n "

[ [

n )

n ]

n [
0

1 "

i W 0

i

i

i

i

i

i

=R =

- - u::ll_n-

== O |ha

|t e o L

o 0
-1 o |um

L e i |

T O~

-+ oo

L = o

wln

(=[] 8}

Il
wlo
©IN

Il
(o]
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MATHS

Progression of skills

Key representations

Subtract integers up to 10
million

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

22 % % 221
—~|11/8|4]3
1(6|1|9]0]|0 A

2,354 750

Subtract decimals with up
to 3 decimal places

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

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

Thth
e
o0
e

6 713

-1113|4

513

5

Sl

©o|lo
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Subtraction MATHS

Order of operations ... has greater priority than ..., so the first part of the calculation | needto do is ...

Children learn the order of

priority for operations in a ::::
calculation. Calculations in
brackets should be done 0009

VYY) 'Y Y
oSSy :::: eoss

8-2%X3=2 900@ 8—22=14

first. Multiplication and
division should be
performed before addition
and subtraction.

(8—2)x3=18
Negative numbers ... minus ... is equal to ...

. —1-4=-5] t4—FF+—1T"++F+T"
Children subtract from Do -5 -4-3-2-10 1 2 3 4 5
positive and negative e S 01 5 3 o4 s The difference between — 5 and —1 is 4
numbers and calculate
intervals across O -5 -5

|43 m

I | I

] ” ’ ’
-5-4-3-2-10 1 2 3 4 5 The difference between 5 and —5 is 10
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MATHS

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...

ol
Il
wln

wiro

G
Il

Golfe))

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

&l

I—‘|I—‘
0ol
=

WO~
N =

... is made up of ... wholes

and ...
ENENEREN
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Progression of skills - Multiplication MATHS

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

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

*  Make doubles
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Progression of skills - Multiplication MATHS

Year group Skill

e Link repeated addition and multiplication
* Use arrays

* Double

* The 2 times-table

* The 10 times-table

* The5 times-table

e 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

e Scaling

* Correspondence problems
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Progression of skills - Multiplication MATHS
Year 4 * Times-table factsto 12 X 12

*  Multiply by1and 0

e Multiply 3 numbers

* Factor pairs

*  Multiply by 10 and 100

* Related facts

* Mental strategies

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

* Correspondence problems
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Progression of skills - Multiplication MATHS

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

e Multiply mixed numbers by a whole number

*  Find the whole
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Progression of skills - Multiplication MATHS
Year 6 *  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
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Multiplication MATHS

Progression of skills Key representations

Double to 10 Double ... s ...

...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 : A A\ :
time. Encourage children to i
check that each group has

the same amount.
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Multiplication MATHS

Progression of skills Key representations
Countin 2s, 5s and 10s There are ... equal groups of ... Continue to colourin...s | Complete the number
There are ... altogether. What do you notice? track/number line by

countingin ...s.

Begin by counting objects
that naturally come in 2s, 5s %% &% “ u &la
and 10s, for example pairs
of socks or fingers. {?%{{?%w 1[2]3]a]s]|e]7]a]o]mw0
5 (10|15 20

1M|12(13 1415|1617 (18|19 |20

OO OO 21|22|23|24 25|26 (27| 28] 29|30
QO OO OO OO OO 3132|3334 |35|36(37| 38|39 (40 | | I | | | | I | I |
ClO| 100 OO OO OO T 1 T T 1 T T 1
ool ool ool B ©o 47 |42 (43|44 45|46 (47| 4849 (50 0 10 20 30 40
Add equal groups There are ... groups of ... What is the same? What is different?
repeated addition There are . aIto ether
(rep ) TIeTe are 21os 24+242=

Children should be ableto | 10+10+10=30 5+5+5=
write a repeated addition to | '

10+ 10+ 10=
represent equal groups and

to draw pictures or use @@@@ 5454+5+5=20
objects to represent a Use objects or a drawing to represent the

repeated addition. equal groups and find how many in total.
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Multiplication MATHS

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 Double ...is ...

=

Children understand that

doubles are two equal

groups. Children may begin

to explore doubles beyond é{%
—
.

20 using base 10
!
m

—
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MATHS

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 3 2X3=6
20 5+5+5+5=20
5 | 5 | 5[ 5] 4x5=20

Use arrays

Encourage children to see
that multiplication is
commutative.

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

a a O é 6 3Iotsof5f15
§8888 ... .

383839

3+3+3+3+3=

| cansee ... X ..and ... X...

3X5=15
5xXx3=15
3X5=5X3

15

Double Double ... is ... Double ... is ... so double ... is ...
eeee — » smme sme® Doubledis8
Encourage children to make
links with related facts. Double 4=4+4 N E E E E E E E E Double 40 is 80
m ’ m m Double 4 is 8
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Multiplication MATHS

The 2 times-table .. lotsof 2 = ... times 2 is equal to ...
WX 2= %% %@b
9 Q Q 1] 2 3145 6 | 7|8 | 9|10
Encourage daily counting in T st e 5T e T2
multiples both forwards and L N u u 21122 | 23 laa| 25 126 | 27 |28 | 25 | 30
back. Notice that all ( N ]
multiples of 2 are even 1X2=2 2=1X2
numbers. 2X2=4 4=2X2
3Xx2=6 6=3X2
I N N N AN AU AN IR N RO B
T T 1 1 1 1T 1
0 2 4 6 8 10 12 14 16 18 20 22 24
The 10 times-table ... lotsof 10 = ... times 10 is equal to ...
.. X10= %% %% 1/2(3|a|s|6|7|8]|9]|10

Encourage dain countingin %% %@ 11|12 (13|14 |15 |16 | 17 (18 |19 | 20
multiples both forwards and 21|22 |23 |24 | 25|26 | 27 |28 | 20 | 30
back. Notice the patternin WZ@ %% 3132|3334 35|36 37|38 39 a0

the numbers. .
1xX10=10 10=1x10

10 10|10 | 10 | 10 | 10
ECRECIETIETY 2X10=20 20=2x10
o)[®)

O] 100 O] O [0 — —
QO] 100 OO 100 [0 OO0 SRdi=al SU=2 Ll
QO 1010 |00 OO |00 10O | | | | | | | | | | | | |
QO 10O OO ICO] OO QO | T 1T T T 1T 1T T T T T T 1
OO0 00 ©O 129 OO OO | 0 10 20 30 40 50 60 70 80 90 100 110 120
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Multiplication MATHS

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

o X ES = éSf%}F’{§E¥3§? qij?g??‘;E?ZE? QEf}E%? 1 2 3 4 5 6 7 8|9 |10
Encourage daily counting in

11 (12 {13 |14 |15 |16 | 17 | 18 | 19 | 20
multiples both forwards and 21| 22] 23|24 [25] 26 | 27 [ 28| 20 | 30

back. Notice the patternin
the numbers.

31132|33|34|35(36|37|38|39]|40

1xX5=5 5=1X5
2X5=10 10=2X5
3X5=15 15=3X5

? I I I I I I I I I I I I I

I I E IR B RN IR N
s [ s [ s [ s[5 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? %% X2 =18

18=2 X

|
| | | [ | | | | I I |

0 2 4 6 8 10 12 14 16 18 20
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Progression of skills

Key representations

The 3 times-table

9

12 15 18 21 24 27 30 33 36

... groups of 3 = 00 | times 3 is equal to ...
X 3=
1 2 3 4 5 6 7 8 9 |10
Encourage daily countingin | 3, ...times = o A P
multiples both forwardsand | 3 X ... = b
back ... 21 |22 |23 |24 (25|26 (27|28 29|30
4x3=12 12=4X3
BB 333 3] M+t +++++++
0 3 6

The 4 times-table

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

... groups of 4 =
W X4 =

L

B |-

... times 4 is equal to ...

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

3X4=12 12=3X4

| | |
[ [ [
0 4 8

12 16 20 24 28 32 36 40 44 48
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Multiplication MATHS

The 8 times-table lots of 8 =

... times 8 is equal to ...
X 8 =
. : . . 1 2 3 4 5 6 7 8 9 |10
Encourage daily counting in 8 .. times =
11 | 12 | 13 | 14

multiples both forwards and 15 |16 | 17 | 18 | 19 | 20

back. Encourage children to 8 8 212223 |28 252627282930
notice links between the 2
’ 3X8=24 24=3X8

4 and 8 times-tables. 0000O0OGOO

00000000 | 1+

00000O®O®® |0 B 1624 3240 48 56 64 72 80 88 96
Related facts . .ones is equal to ... ones

SO ... X ... tens is equal to ... tens.

Use knowledge of “li Teeee @weee

multiplyin o scale oooo OOOO

timzsr—)tIZbli ?;Icfcls?.t | 0000 OO00O0O 3x4=12
0000 O000 3 X 40 =120

Multiply a 2-digit number ... tens multiplied by ... is equal to ... tens.
by a 1-digit number - no ...ones multiplied by ... is equal to ... ones.
Children apply their crrrrperre 30X 2 =60 @ 00 o
understanding of o L L 2X2=14

e . annsnnnnnn] QO O
partitioning to represent e 00 o
and solve calculations using | |crIITITD (1] 32 X2 =64 @ @
the expanded method. . 00 °
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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.

% [ 1 111
Ty | eeee
D | eees
T | uamm

20X 4 =280
4X4=16
24 X4 =96

<s Tens
0000 |00000
0000 (00000
000 |00000

Scaling

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

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

@0
AN AN AN

2 | 2| 2

There are 3 times as many triangles as

circles.

... IS ... times the size of ...
... is ... times the length/height of ...

mmm 4 cm
| 16cm

Miss Smith is twice the height of Jo. < !
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Multiplication MATHS

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

hats scarves

Encourage children to work
systematically to find all the blue &

different possible
combinations. ‘ ‘ a orange (2

For every hat, there are two possible

scarves.
3X2=6

S

There are 6 possibilities altogether.
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Multiplication MATHS

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'tabIe faCtStO ... groups Of: | 1|2[3|4|5|6|7 ] 8]9 1]
12 X 12 .. times ... isequal to ... o il el ol Rl el Bl
X — ? 21|22 (23 (24 (25|26 | 27 | 28 | 29 | 30
eee “ee P 3132|133 |34 (35|36 |37 (38|39 40
Encourage daily counting in ses (10 11 |1 |n|n|n 41|42 |43 [ s |46 a7 |sa| 45|50
multiples both forwards and OO S
back. Encourage children to ) 71|72 |73 | 74|75 | 76 B 78 | 79 | 80
notice links between related ::_T” 1Tt B B e e
times-tables I\___:'I @ 0 11 22 33 44 55 66 77 88 99 110121 132 |
Multiply by 1and 0 Any number multiplied by 1 is equal to ... e X =
Any number multiplied by 0 is equal to ... 1%x1=1 1X0=0
7 2 7 = el o y 2X1=2 2X0=0
SDODD 8| D 85
Pl N 4xXx1=4 4X0=0
b __,.r’:l <_____/I o ___,z" Iih___ _>
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Multiplication MATHS
Progression of skills Key representations
Multiply 3 numbers Towork out ... X ... X .., | can first calculate ... X ... and then multiply the answer by ...
aeeter | 88 88 88 4xax3-sx3-2s
oing . B8 88 88 ., ,-¢x4=24
commutativity to multiply &S0 &8 89 IxAX2=12 %2 =24
more efficiently. ] B I AN ]
Factor pairs 12= .. X ..,80... X 12 = ..X ..X
[ [ 000G OOO
Chlldrer_1 explore qulvalent A R PP PP,
calculations using different Yy o0 e®
. Q0000 OOO® 83X6=8X3X2 6X8=6X4X2
factors pairs. 8% 6=24%2 0009 0000 6X8=24%?2
00000 OOSO o 0000 o000 o
o000 OOGOOSS 000 ® o000 ®
00000 OOO 0000 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.
... i1s 10 times the size of ...

I

o

[ ]
*

[ H

o |

35X 10=350

When | multiply by 100, the digits move ...
place value columns to the left.
... i1s 100 times the size of ...

Th H T o
® 90
L 1
Th H T o
® (00
L 1

14 X 100 = 1,400
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Multiplication MATHS

Progression of skills Key representations

Related facts ... X ...ones isequal to ... ones
SO ... X ...tens is equal to ... tens

Use knowledge of and ... X ... hundreds is equal to ... hundreds.

multiplying by 10 and 100 000 OO0 OO0

to scale times-table facts. 000 OO0 000
000 000 ©OO0
000 000 000 3,,_, 7x3=21
000 OO0 ©O0O B -
000 000 OO0 3X70=210 7 %X 30=210
000 OO0 O©O® 3x700=2100 7 X 300 =12,100

Mental strategies ... tens multiplied by ... is equal to ... tens.
...ones multiplied by ... is equal to ... ones.
Partition 2 or 3-digit

numbers to multiply using e [ENGRSI e

10 = 8 =80 10 = 8§ = BO 6x8 =48

Y Y N
(I | aamaan EI alu 1EI:-D j
easssssasedil 1.1 11 L e ° '
BRRSRRRRSYS 26 X8 =80+ 80+ 48 =208

l><3 X 3
3X26=60+18=78 60 18

informal methods. mm CLLLL L
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Multiplication MATHS

Progression of skills

Key representations

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

To multiply a 2-digit number by ..., | multiply the ones by ... and the tens by ...
To multiply a 3-digit number by ..., | multiply the ones by ..., the tens by ... and the

number hundreds by ... ’ —
|+ [ H|T|O AT O Q00O

The short multiplication OO0 0000 3|4 34 000

method is introduced for 000 0000 x 5 x 5 000

the first time, initially in an 000 0000 2|0 (;;”g: 1|7]0 'Od{)‘.é’éco

expanded form. 11310 - : '
0000|0000 T 10000000
000 0000 O~ OO0

Scaling

Children focus on
multiplication as scaling
(...times the size).

... IS ... times the size of ...

7 7 7 7 7 7

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

6 6 6 6 6 6 6

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

Correspondence problems

There are ... X ... possibilities altogether. Deep pan Italian Thin
Encourage children to use Cheese Cop Cl CTh
tables to show all the A pizza company offers a choice Mushroom M OP Mi MTh
different possible of 5 toppings and 3 bases. Vegetable V DP Vi VTh
combinations. Chicken coP cl CTh
5%X3=15 Tuna TDP TI TTh

For every ..., there are ... possibilities.
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Progression of skills

Key representations

Multiples and factors

Encourage children to
notice patterns and make
links with known facts.

... is a multiple of ... because

LR} X LN =--I lll
718|910

1123 |4|5]6

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

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

... is a factor of ... because
WX s =

00000000 1 x3

0000
0000 %4

1,2, 4 and 8 are factors of 8

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

Factors of 12

&

Factors of 20

Square and cube numbers

... squared means ... X ...

00

e 060

® 60 o060
1x1 2X2  3x3
12=1 2°=4 =9

... cubed means ... X ... X ...
0000
000
I
11711
4 x4 1x1Xx1 2X2X2 3X3X3
42=16 13=1 22=8 33 =27
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Progression of skills

Key representations

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

This builds on the short
multiplication method
introduced in Y4

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

Th H T o

© © 00000
00

@ Q Q0000
Q0

e ® 00000
Q0

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 ...

Q000

0000

X

40

-

Q000
QOO0
Qo0

30

1,200

ra
(<

EEEE
0
0
0
0

o000
0000

2

80

o

32 X 44=1,200 + 80+ 120 + 8
32 X 44 = 1,408

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

W

10

30

2

300 + 90 + 20 + 6 = 416
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Progression of skills Key representations
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 ...

. M HTh TTh Th H T (0] Th H T O e Tth Hth
Some children may over- 00 00 00 00,00 00
generalise that multiplying @@ 00 @ 00

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 2.34 X100 =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 ... is ...

To calculate ... X 12, cando ... 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 x4 x 3
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Multiply fractions by a
whole number

To multiply a fraction by an integer, | multiply the numerator by the integer and the
denominator remains the same.

2§><3=6+2=8

Make links with repeated 1(1ij1(1]1
addition. 717171717
1 1 1 1 1
Egsx4=z+s+z+5| Ly 1,1 1 1 1 5 222 .,2_2_6
5 57575 75| 3X5=5+5+5+5+5=3 7X3=7 3 +3=7
LI U s A 2z 2 2
5 5 5 5 5 5 5 5 S
| 1 I | | |
T I 1 | | |
0 1 0 1
loe_6_,1 2426 _,1
§X6—5—15 5><3—5—15
Multiply mixed numbers by | | can partition I:IQ intol:l and L
a whole number O L 5
DN S e 03
2X3=6 5 X3=35 =2
N N ] 3 3
T O . ] 52
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Find the whole Ifé is ..., then the whole is ... X ... If%is ) thené is ... and the whole is ... X ...
Children multiply to find the
whole from a given part.

1 4 1_,.a—
gOf_=6 70f_=24 7—2474—6
’ 5x6=30 |, ? . 7X6=42
1 1
sjolelefe]| zofso=6|—F— 2 of 42 =24
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Progression of skills Key representations

Multiply numbers up to 4 To multiply by a 2-digit number, first multiply by the ones,

digits by a 2-digit number then multiply by the tens and then find the total. <1 12 :-;
+  J 242 (1L207x%6)
36210 (1,207 30)
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- M TTh Th H T Th H T Tth | Hth | Thth
eneralise that multiplyin o0 00 00 o0 00 00
5 PYINg e oo ® 0@
by a power of 10 always
results in adding zeros. 234 xX10=2,340 0.234 X 10=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
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Order of operations ... has greater priority than ..., so the first part of the calculation | needto doiis ...
Calculations in brackets 0
should be done first. 000 0000 000 0000
Multiplication and division POAE 000 0000 0000
should be performed before x and + (3+4)x2=14 34+4%x2=11
addition and subtraction.

+and =
3+42=19
Multiply decimals by | knowthat ... X ...= .., | need to exchange 10 ... for 1 ...
integers solalsoknowthat ... X ... =.. 0 ST o
000 10000 ©® 3142

This is the first time children 000 foooo o0 x 3
multiply decimals by J ,Eﬂﬂ iooog @@ 1.9:2.¢
numbers other than 10, 100 o o]
or 1,000
Encourage them to make
links with known facts and o|¢|o|o|a‘o [O‘O|O‘Olo @
whole number 000000 OO0000
multiplication.

6Xx2=12 6x02=1.2
213 X 4 =852 2.13 X4 =8.52
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