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Guidance for teachers ek

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.
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Progression of skills - Addition
Year group Skill

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

* Add 1 more (through songs and rhymes)

White Rose

MATHS

e Conceptually subitise to 5

* 1 more

* Notice the composition of numbers within 10
 Combine 2 groups

e Add more

* Add together

e Add more

* Bonds within 10

* Related facts within 20

* 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

* 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
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Progression of skills - Addition MATHS

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

Year 5

Add using mental strategies

Add whole numbers with more than 4 digits
Add decimals with up to 2 decimal places
Complements to 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
Order of operations

Negative numbers

Add fractions
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Addition MATHS

Progression of skills Key representations

Subitise to 3 How many do you see? @ % @ ?
Instantly see how many. @ Q . *
@@@ W 5 ¥

Count how many How many are there? Count out ... from a larger group.
3 A 5§ E.g. Collect 3 beanbags fora game

Begin to count objects using

OO OO OO OO OO
1-1 correspondence. Q

Make numbersto 5 Show me... é %} % Begin to link numerals to quantities.
Start by showing 1, 2 and 3 - g)g %
using fingers.

sl 0® % 88872 LHLDP[5)
Add 1 more How many do | have now? VA
Through stories, songs and - {\i

rhymes.
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Progression of skills

Key representations

Conceptually subitiseto 5

Notice the parts that make
up the whole.

What do you see?
How do you see it?

G MDE

1 more

Continue to link to stories,
songs and rhymes.

1 morethan ... is...

DD 8

O
o) )

2

3

4

5

f;

7

8

10

-l'll 1

Notice the composition of
numbers within 10

Link to stories, songs and
rhymes.

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

L

How many ways can you make...?

Wb l e
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Addition MATHS

ODOYSRA .
ol vy

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

find the total.
b P, op . N 0)0)0)@)@)
w el eeeed
Add more First... Then.... Now.... | have .... _
| add .... more. .
A quantity is increased. Now | have.... « .

&

il Bee
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Addition MATHS

Progression of skills Key representations

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

(aggregation) There are - 15 @ part. is equal to .... +
ggreg . isapart. ..iseq

... is the whole.
4+2=6
2 quantities are combined to " & BQ ‘ 2+4=6
find the total. ) ¢° .
6=4+2

7 goo0e @ o e o s

There are ... altogether.

©White Rose Education 2024 9



Add more
(augmentation)

A guantity is increased.

| start at ...
[ jump on ...
| land on ...

1[2[3(@s]6]7]8]9 1]

+1 +1

... plus ... is equal to
..isequalto... + ...

44+2=6
2+4=6

6=4+2
6=2+4

©White Rose Education 2024

10




Addition
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MATHS

Bonds within 10

...i1Is made of ... and ...

... can be partitioned into ...

... plus ... isequal to ...

«wand.. make ... and ... 6+0=6
Include bonds for each 541 =6
number within 10 00® 442=5
@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 ... = ... ... more than ... is ... What patterns do you
SO ..and..=.. SO ... more than ... is ... notice?
Make links to known facts. - =S Vo 5+2=7
o1 loiolio N R R R A 15+2=17
ol | [0l0]|o Va
8: 88 8: 1&.’) 1{1 1E2 1}3 151 lg 1[6 1; 1;8 IL 2=0 1; Z ?.5-|-+22

Missing numbers

Make links to known facts.

How many more do you

need to make ...?

@9

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

6
2 | ?

... plus ... isequal to ...

2+[ ]=6

6=2+

1 ] e I
1 T L il
01@345@78
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MATHS

Progression of skills

Key representations

Add ones to any number

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

... more than.

.S ...

What do you notice?

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

10 + .. = ’
oo

cooCe

bbpooH"‘ﬂN"

LX) |

(related facts) SO..and..=... SO ... more than ... is ... Can you continue the

Ol | 00O | 10Q]IOQ]IO 28 pattern?
. ( | | | | | | | |

Make links to known facts. o | loolo | [eojooo || ¢ £ 2 "~ T4 T T 5+2=7
ol | 1000 | 100]00]IO 15+2=17
ol 0ojoe| [0oloo]oe | ——+—+—+—+—++—+—+ 25+ 2 =27
0@ 100|100 DOI0OO®|| 20 21 22 2 2 2 2 27 2 2 o

Add three 1-digit numbers ..and ...are abondto 10 Double ... + ... = What do you notice?

Which addition is the
easiest to calculate?

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

Add across a 10 ... can be partitioned into ... and ... ladd ...to getto ... thenladd ... 8+5=13
28+ 5=33
Partition the number being | @00 00]0/@ ® O0|000]00J0O00[00000|eee
added to make a full ten. O00ee 0000000000000 ee
o .I{MZ+ e i
304 56 7 8 9 1011 1213 3456 78 9 10112 B
S i
23 24 25 26 27 28 29 30 31 32 33
Add multiples of 10 ... Ones + ... ones = ... ones What is the same? e
so..tens + ... tens = ... tens What is different? .
Make links to known facts =
within cen. MMt M AT T (%)
e 1 3 4 5 6 7 8 9 10
34+2=5 2 ?
' 0420230 ==
0O 10 20 30 40 50 60 70 80 S0 100 0 | 30

Add 10s to any number

Make links to known facts.

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

Toadd ... | need to add 10
... times.

1‘2 3|4
11712‘13 714715.167 17 | 18 197207
ZI‘H‘B 24 25‘ |
31‘32‘3335.

26|27 |28 |29 30
36 AAO
41‘42 43 | 44 | 45 46 | 47 | 48 49.50
56 60

37 |38 |39

S1 52|53 |54 |55 S7 | 58 | 59

| know that ...and ... = ...
S0 . Al = ia

30+ 20 =50
34 +20="54
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White Rose

MATHS

Add 2-digit numbers
(not across a ten)

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

=« ONBS'+ ., ONnes = ... ONes
= LENS + = tens = ... tens

?
43

3 ones + 1 one =4 ones

4 tens + 2 tens = 6 tens
6 tens + 4 ones = 64

| 21

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

?

|

5ones + 7 ones = 12 ones

12 ones = 1 ten and 2 ones

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

Missing numbers

Solve missing number
problems and use the
inverse to check.

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

6+ =10

10-[]=6

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

... can be partitioned into ...
and ...
10+8=12+[ ]
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Progression of skills

Key representations

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

The ones/tens/hundreds column will increase by ...

What patterns do you notice?

Hundreds Tens H 11

1 LN S
Emphasis on mental § o0 00|00 235+ 30=
strategies including number . . o0 00|00 235+ 300 =
bonds and related facts. @ © 111 + =118
Prompt children to notice 444 + 5 = 777+ 2= 604 +20=" ;.44 — 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 s | 432

... hundreds + ... hundreds = ... hundreds
Mental strategies and Hundreds | Tens I iOnestl
introduction of formal ... EEEE L . ©00 0000 300" A
written method. .... EEE " @ @ @@@@ OOO oo +/4 3|2
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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 ... tens.

o
o

Ters

Hundreds

~» X

W -
& w0

R
R R
w > 9

&)

T R

() (=) B4
#)

Hundreds Tens

- X
o o -
= -~ o

(%)
Cat
=

[}

Complements to 100

Pairs of numbers which
total 100

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

100

+2 +60

(Y

[ 1 1
38 40 100

38+ 62 =100
62 + 38 = 100
100 = 38 + 62
100 = 62 + 38
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Add fractions with the
same denominator within 1
whole

Make links with known
facts.

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

... fifths + ... fifths = ... fifths '
[

5 O)0

+
U=

1,2
B T T T 1 +E

———
B T T 7 ] %+% : : : 3 : i

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

+ 35 mins + 18 mins

725 1[5 Y Y

I 1 1
start finish P4 3.00 3:18
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Addition MATHS

Year4 * 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 e 00 | 00| 00 2 350 + 3 000 =
bonds and related facts. © o0 |00 ' '
Prompt children to notice @ 6,040 + 200 = 2,211 + =2,251
which digit changes. 6,040 + 500 = 2,211 + = 2,215
3,425 +3 = 3,425 + 300 = 6,040 + 900 = 3518 I
3,425+30= 3,425+ 3,000 = 211+ =4
Add up to two 4-digit There are ... ones/tens/hundreds so |
numbers do/do not need to make an exchange. e -
/ & ©0[00
=1 (el )
Formal written method with | | can exchange 10...for1 ... Q0| C ThH T O
up to 3 exchanges. - ‘1‘ ‘;’ : ;’
Encourage children to © 88 s(11911
estimate and use inverse ©
operations to check answers ‘/
to calculations. @
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Addition MATHS

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

) +£3 +20p +5p
rather than formal written

calculations. 45p + 25p = 70p m

| ] ] |
£f2+ £3=f£5 £2.45 £5.45 £5.65 £5.70

£5+ 70p = £5.70

Add fractions and mixed When adding fractions with the same denominator, | only add the numerator.
numbers with the same ... fifths + ... fifths = ... fifths

denominator beyond 1 .

whole t %

uvlw
+
vl
I
(0 N
I
Y
G]N]
)
LR
e




Addition

Progression of skills

Key representations
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MATHS

Add using mental strategies

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

Th H T

Toadd..., | can add ... then subtract ...

i

any number. e
+100
e mesronesend | asso + 00 e E——
48,650 + 30,000 = =t
48,650 + 30 = ' e
Add whole numbers with | can exchange 10...for 1 ... IR IRE
more than 4 digits )] aolholoo
OO0 | |
) n | 26574
Encourage children to | [«[1]6]2[3]1]
estimate and use inverse ) oo | ———
operations to check answers |§§° - BEOEAE
to calculations. 4+ 2| [8] [a
> 18l o0ls 89926
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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 ...

1,000

100

444 + 556 = 1,000

6% Tth [ Hth [ Thth
Progress from the same o 000D |® ~q ;z ar
number of decimal places to ——— « gg ;
a different number of - "r o0
decimal places, and from no 800 800 gg@ 000000
exchange to exchange. 00000 © 100 | ©®
O
Complementsto 1 4 :
=1 035+ =1

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

() OO
Encourage children to make
links with bonds to 10 and 44+6=10 04+06 =1
complementstad00and |/ o 44 + 56 = 100 0.44 4056 = 1

0.444 +0.556 = 1
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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 . ----------
D /2 N A A 1 1_4 1 _5
same denominator before | A~~~ | Tl 3tgTstg T3
adding. e 9 .
Progress from adding 9 e
fractions within 1 whole to
adding fractions beyond 1 _ ’ %+%=%+%=% %"‘%:g"'%:%:l%
whole.




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.

E

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 ...

Hth

©

Thth

vl W

©

©
6
©

=l || O
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MATHS

... has greater priority than ..., so the first part of the calculation I need to dois ...

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.

3+4)x2=14

000 0000
000D
000 O 3+4x2=11
000 ©
000
000

3X4+2=14

Negative numbers

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

... plus ... isequal to ...

TN )

—11+16=5

[ I [ [ [ [ [ I |

l |
—11 0

The difference between—5 and 5is 10
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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
016

LT

The lowest common

multiple of ... and ... is ...

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




Progression of skills - Subtraction
Year group Skill

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

* Take 1 away (through songs and rhymes)

White Rose

MATHS

e Conceptually subitise to 5

e 1less

* Notice the composition of numbers within 10
e Partition

* Take away

* Find a part

* Take away

* Bonds within 10

* Related facts within 20

* Missing numbers
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Progression of skills - Subtraction MATHS

Year group Skill

e Subtract 1s from any number (related facts)

* Subtract across a 10

e Subtract multiples of 10

* Subtract 10s from any number

* 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
e 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
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Progression of skills - Subtraction MATHS

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

Year 5

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

Subtract decimals with up to 2 decimal places
Complements to 1

Subtract fractions with denominators that are a multiple of one another

Year 6

Subtract integers up to 10 million
Subtract decimals with up to 3 decimal places
Order of operations

Negative numbers

Subtract fractions
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Subtraction MATHS

Progression of skills Key representations

Subitise to 3 How many do you see? @ % % ’ 'n
Instantly see how many. @ ? Q i E*
@ @ @ & "

Count how many How many are there? Count out ... from a larger group.
3 4 5 E.g. Collect a cup for everyone at the table.

Begin to count objects using

1-1 correspondence. ' @

Make numbersto 5 Show me... é @ % Begin to link numerals to quantities.
Start by showing 1, 2and 3 ® % %
using fingers.

¢fin 0® % 888632 SLLSHE(5)
Take 1 away How many do we have now?

Through stories, songs and Q Q @ Q

rhymes.




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?

GO

Oo0e |

1 less

Continue to link to stories,
songs and rhymes.

1 less than ... is ...

55955 lin.

v

o0
oQl %
11213]als]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...?

ws | BEE
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Subtraction MATHS

OO
3l vy

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.
o O, & | [QOCO0
& e | 00000
Take away First... Then... Now... | have ... ‘

Now | have ...

| take ... away ‘ / .

A quantity is reduced.
B R
i B




Subtraction
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MATHS

Progression of skills

Key representations

Find a part

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

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

is the whole.

is a part.
is a part.

... Subtract ... is equal to ...
..isequalto.. — ..

6—2=4
6—4=2
4=6-2
2=6-4

©White Rose Education 2024
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Take away

A guantity is decreased.

First... Then... Now...
i Re
O
0000
OO

—

s

| start at ...
| jump back ...
| land on ...
1|2 O 10
| | | | m |
| | | | | | | |
1 2

10

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

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

©White Rose Education 2024

33




Subtraction

Bonds within 10
Focus on subtraction facts.

Encourage children to
notice patterns.

...i1Is made of ... and ...

...and ... make ...

0Nn®
OOOO

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

52
OO

White Rose

MATHS

... minus ... isequal to ...

(. (.
I oo
(o))

DD DD
I

DU AWN RO
I

OrRr NWAWU

Related facts within 20

Make links to known facts.

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

O|O||O
olle)|l@
R [OO||O8
] [OO||OW
] [OO|ION

0)(@][0)(¢][®)

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

| | /r\¥/ﬁ\v/\\ |

| |
| I | I I I I I I I |
0 1 2 7 10

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

105210512 ] SIS e S 1 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 ...?

111891

QU
QLU

0|0|0|0

0)(@]

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

6
2 | ?

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

6—[ ]=2

2=6-




Subtraction
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MATHS

Progression of skills Key representations
Subtract ones from any | know that ... minus ... = ... ... less than ... is ... What do you notice?
number SO ... minus ... = ... S0 ...less than ... is ... Can you continue the
(related facts) A pattern?
O QOIO OOIOI01O H——t+—+—+—T71T+1+ 8—3 =5
O o)le)|[@] [o]le) ([¢)(@)|(®) 0 1 2 10 -
Make links to known facts.  [[O0R] [00|lo]] [0o0olo= eV 18 —-3=15
oN [oojlos |oocolosl| H—+—+—++—+—F+—++- 28 —3 =2
N Nele][@ OOICO|ORI| 20 21 22 2 2 2 2 272 2 o
Subtract across a 10 ... can be partitioned into ... and ... Make links with related facts.

o . 0 000N 8= ele)ele)e) Pleelele PR RN
Partition the number being Ge][OININ] 00000000 00I00ORR_|
subtracted to bridge . . = _
through a ten. 1 ) )

7 10 11 12 1 7 10 11 12 %

T
2 2 2 2 272 2 O 1 2




Subtraction
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MATHS

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

40

50

51 | 52 5355 56 | 57 | 58 | 59

60

Subtract multiples of 10 ... ONes — ... ones = ... ones What is the same?
SO ...tens — ...tens = ... tens What is different? ‘
Make links to known facts e
within ten. -3 e
e e
e S AT SR
0 1 2 7 10
- 3 | ?
5—-2=3 L m [ | S | o
50—20=30 | 0 020 6 0 0 07 0 0 10 0 | 2
Subtract 10s from any ...tens — ... tens = ... tens To subtract... | need to | know that ... minus ... = ...
number ..tens and ...ones = ... subtract 10 ... times. S0 .. MINUS = = «..
Make links to known facts. SR
11 ' 12113 |14 (15|16 |17 | 18 | 19 | 20
21 (22 | 23|24 | 25| 26|27 (28|29 | 30 50 - 20 = 30
-31:32 3334 |35 36_37 38| 39 54_20=34




Subtraction
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MATHS

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

«+ONes — ... ones = ... ones
s LENS — i LBNS = ... tens

21 |

?

3 ones — 1 one =2 ones

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.

I

a —
a

3 ones — 5 ones

(I need to exchange 1 ten for 10 ones)

.
-
e X

T
msnsnsnsss]
Enmunnnnan)
FOOO0
(A X X ]
oo

i

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 ...?

10-[ ]=6
6+ ] =10

If ... isa wholeand ... is a
part, then ... is the other

part.

7-3=[]

+3 =7

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

18— =12+2
00000 00000
00000 o000°O
00000 o0 |
000




Subtraction
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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 T o i
| BE W = | [88052198] |z- .
Emphasis on mental | OO0 00|00 235 —-30=
strategies including number . . o0 00|00 235 -300=
bonds and related facts. © © |0 118 — =111
Prompt children to notice 444 — ) = 777 — 4= 624 — 20 = _ _
: = 181 =11
which digit changes. 444 — 20 = 777 — 40 = 654 — 50 = Sl
444 — 200 = 777 — 400 = 694 —90 = =11
Subtract two numbers ... ON€s — ... ones = ... ones =
(no exchange) ...tens — ... tens = ... tens 17 ] -
... hunareas — ... nundreds = ... nunareas
Mental strategies and Hundreds | Tens
i i Q000|007 0009 L Bl
|nt'roduct|on of formal 000 P00 @00 = AIE
written method. [/ -1la7




Subtraction

White Rose

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 | 2
Tens

D [T}
[ SIS an l
aE
o L
Fosnsninse iy

2 7

Hundreds

Q

a3 -
QO

|

L)
~

|

N -
W o O

o
=]
o

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 =62
100 — 62 = 38
62 =100 — 38
= il 38 =100 — 62




Subtraction

White Rose

MATHS

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
575
55

-3 5
5

\

3
5




Subtraction

White Rose

MATHS

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 What patterns do you notice?
column will decrease by ... 4366 —3=

Thousands | Hundreds Tens 4 356 _ 30 —

e 00 00|00 4,356 — 300 =

e OO 00 4,356 — 3,000 =

@) 4,433 — = 4,430
6,940 — 200 = 3 _

3,425—2=  3,425— 200 = 6940—300= 433 =G
3,425—20= 3,425 —2,000 = 6,940 — 400 = 4,433 — = 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
cwe
ThH T O
3 2/ 6
-[2f1]a]s
1/0]5]8




Subtraction

White Rose

MATHS

Progression of skills

Key representations

Subtract decimal numbers
in the context of money

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

| can partition £... into £... and 100p
£, — £ —£.
100p— ...p=...p

£3.26 can be partitioned into £3 + 20p + 6p

£5 — £3.26
f4—£3=f1
100p — 26p = 74p
£5-£3.26 = £1.74

= ~
I I I I
£1.7 £1.0 £2 L

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.
... tenths — ... tenths = ... tenths

T 16 5

VNNV NN 10 10

DU EERE FH————+— I{YIIW coe
0 1 1§ 2 2; 3

(TR 16 o ’ i

XXX [ [ ] 1010 XX [XIX




White Rose

Subtraction MATHS

Progression of skills Key representations
Subtract whole numbers | can exchange 1 ... for 10 ...
with more than 4 digits T [ w | T
=1 -1-1STE] - 1 - P —
Encourage children to P00 _08 . ..., i
estimate and use inverse | —zggzg | -1 1] 12

operations to check answers
to calculations.

218|260

Subtract using mental =3 " T Tosubtract ..., | can subtract ... then add ...
strategies 000 000 000 (000

® o909 0009|090 ,
Subtract 1s, 10s, 100s etc e > 100

from any number.

Use nunr\:ber bonds and 48,650 — 300 = 6 : .; §
related facts 48,650 — 30,000 = — |
: 48,650 — 30 = ;. '




White Rose

Subtraction MATHS

Subtract decimals with up
to 2 decimal places

Tenths

QO
Progress from the same S
number of decimal places to afoaloa
a different number of 1 1 | - o el
decimal places and from no
exchange to exchange.

) ()

1,000 when finding a
missing part or subtracting
from 1 10 100 W—4=0 1—U.4= Ub
— — 100 — 44 = 56 1—0.44= 0.56

12 | ?

Complementsto 1

Encourage children to make
links with bonds to 10 and
complements to 100 and

o | ? 035 | ?




Subtraction

White Rose

MATHS

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.

----------------------

lg;ng
o0 2 9 %9 9% 9 % 9 19
et . ! 5 1 1 1 1
e e e e fe e B i
0 1 2

3 3

Wlw —— oo

WIN
©IN
Il
©lo
©IN
Il
ol

-




Subtraction

White Rose

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.

2F L2122 1
~11 gl |4 8 5
-13le 4
A . S , 0 5/5 5 5|5
2, 70 ?

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

(-]~

@
vaE Oy¥g 11 |5
=[1 -1 06 4]
0:9 75
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Subtraction MATHS

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

Children learn the order of

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

(T 11 YT
1T :::: 0088

8—-2x3=2 Q9009 8 —22=

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

(8—2)x3=18
Negative numbers ... minus ... is equal to ... W
sl=de =Sl =+ 1 1 | |
Children subtract from - — — —2-10 1 2

positive and negative I I B B
numbers and calculate
intervals across O — _

- — — =2-10 1 2 The difference between 5and —5 is 10




Subtraction

White Rose

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
I
©olo
Ol
I
|

2
3

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

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




White Rose

Progression of skills - Multiplication MATHS
Year group Skill

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

e Double to 10

* Make equal groups

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

e Make doubles




Progression of skills - Multiplication

Year group

e Link repeated addition and multiplication
* Use arrays

* Double

* The 2 times-table

* The 10 times-table

* The 5 times-table

e Missing numbers

White Rose

MATHS

* 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




White Rose

Progression of skills - Multiplication MATHS

Year group Skill

Year 4 e Times-table facts to 12 X 12

Multiply by 1 and 0

* Multiply 3 numbers

* Factor pairs

e Multiply by 10 and 100

* Related facts

* Mental strategies

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

 Correspondence problems




White Rose

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




White Rose

Progression of skills - Multiplication MATHS
Year 6 e 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




White Rose

Multiplication MATHS

Progression of skills Key representations

Double to 10 Double ... is ...

-« I8 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
time. Encourage children to
check that each group has
the same amount.




Multiplication

White Rose

MATHS

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.

CEREWUUQ
oY

(o)
00| [0 [oo

C[0[00
elelleXe

C

@
O[OI0[0
ololo

C

C

C

c

Continue to colourin ...s
What do you notice?

112|3|4|5|6|7|8]|92]10

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

21|22123)124|125|26|27|28|29|30

31|32|33|34|35|36|37|38|39|40

Complete the number
track/number line by
countingin ...s.

| | | | | | | | | |

41|42|43(44)45|46|47 4849|350

|
| | [ I [ [ | I I | |
0 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.

JUL __ SO = |

BRRR o ssen

s SR SR 104 10+ 10 = 30

What is the same? What is different?

2+242=
5+5+5=
10+ 10+ 10=

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




White Rose

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 ...

et =

Children understand that

doubles are two equal

groups. Children may begin

to explore doubles beyond é{?
—
T

20 using base 10
!
L |

—_—




White Rose

MATHS

Multiplication

Progression of skills Key representations

Link repeated addition and

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

There are ... altogether.
20
L[

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

5+45+5+ =20
4x5=20

Use arrays There are ... rows with ... in each row. lcansee ... X ...and ... X...
There are ... columns with ... in each column.
Encourage children to see _
that multiplication is a O a O a : I_:_)tss if: _ ;55 3x5=15
commutative. O a O 0 a 5x3=15
5lots of 3 =15 3% 5=5x3

8838439

3+3+3+3+3=15

Double

Encourage children to make
links with related facts.

Double ... is ...

B — B B

Double4=4+4
Double 4is 8

Double ... is .

i

..sodouble ... is ...

Double 4is 8

D s




Multiplication

White Rose

MATHS

Encourage daily counting in
multiples both forwards and
back. Notice the pattern in
the numbers.

YUY &Y

AL A

10 10| 10] 10|10 10
Ol0| [OCf [OOf OO [OO] [OO
o0 OO [OO] [OO] |190] 10O
o0 [OO] |00 [O0] 100] [OO
OC| [OIO| [OOf 10O OO (OO
Q0 100 OO 109 |00 OO

The 2 times-table .. lotsof 2 = ... times 2 is equal to ...
x2= A AR
1 2 7 10
Encourage daily countingin alolalalz e lolal 2l
multiples both forwards and o0 u “ - N R PR
back. Notice that all [ N T
multiples of 2 are even (X ) ekl B
e e "1.x.X. 2Xx2=4 4=2x2
oo 3X2=6 6=3X%X2
? N N A A AN (N AN TR TR U MO B
Y [ I R N A N R N
@@@ 2 [ 2]2]2 0 2 10 12 1 1 1 20 22 2
The 10 times-table ... lots of 10 = ... times 10 is equal to ...
X 10 = @% %w 1|2|3|a|s|e|7]|8]|09[10

1111213 |14 | 15| 16

17|18 |19 | 20

21 22|23 |24 |25(26

27 (28 | 29 | 30

1x10=10
2x10=20
3xX10=30

A30|2327 1733|5341 3511136

37 (38 | 39|40

10=1x10
20=2x10
30=3Xx10
[ I S N N
| I | | [ |
70 O O 100 110120




Multiplication

White Rose

MATHS

|

I I I [ I [ [ [ [
0 2 4 6 8

10 12 14 16 18 20

The 5 times-table lotsof = .. times is equalto ...

. o X5 = WWW@% 1(2|3|als]|6|7|8]|9]10
Encourage daily counting in T e,
multiples both forwards and 21|22 |23 24| 25|26 |27 28|29 |30
back. Notice the pattern in m m m m m 31 32(33 3435|3637 38|39 |40
the numbers.

1x5=5 5=1X%5
2x5=10 10=2X5
3x5=15 15=3X%5
? N N N A AN (NN (NN AN I RO B
| | | | I N R N N R R
0 10 1 202 O 0 0 0
Missing numbers ...is equal to ... groups of ... .. times ... is equal to ...
Make links to known facts. 18 socks, how many pairs? %% X2 =18
18=2 X




Multiplication

White Rose

MATHS

Progression of skills Key representations
The 3 times-table ..groups of = 'Y X I times is equalto ...

. L '"X?’_= (X X ] 1(2]3|4a|s[6|7]|8]|89]1w0
Encourage daily countingin , ... times = 000 m |\ meE e
multiples both forwardsand | 3 X ... = B, s B s o B 2 o IR
back. 000

4x3=12 12=4x3
BRG]
0 3 6 9 12 15 18 21 24 27 30 33 36
The 4 times-table .. groups of = ... times is equal to ...
. X4= N 1|2(3|a|s|6|7]|8]|09]10
Encourage daily countingin , ... times = = 0000 1112 | 13|14 |15 | 16| 17| 18 [ 19 | 20
multiples both forwardsand | 4 X ... = :. (X X X ] 21122 | 22 BB 5 | 26 | 27 BB s | 30
back. Encourage children to | 000 ©®
notice links between the 2 3x4=12 12=3X%4
and 4 times-tables. m i ! 4 4 4 T S . e e e e e e . .
0 12 1 20 2 2 2 0




Multiplication

White Rose

MATHS

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 =
8=
, ... times =

...times is equalto ...

112 |3 |(4|5]|6 |7 & 9|10

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

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

3x8=24 24=3X38
[ Y N Y Iy I S A

I
1 L
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.

000 3383 852 v

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.

(ITTIITITD (=] =]

30x2=60
2X2=4

Esssssnsnn) (=)=}

32X2=064

THE-
Q0

@) () o8
8]®)




White Rose

Multiplication MATHS

Multiply a 2-digit number ... tens multiplied by ... is equal to ... tens.

by a 1-digit number - with ... ones multiplied by ... is equal to ... ones.

exchange

Children apply their g | =] u s ]

understanding of esssnsanss! ‘ Tens

partitioning to represent e anases) i 292c4= 80 0000 00000

. y oY 4X4=16
and solve calculations using s | Yeee ° ‘ 0000 (00000

the expanded method. T _ Q000 (00000
(sl el =l =} 24 X 4 =96

Scaling There are .... times as many ... as ... ... iS ... times the size of ...

... is ... times the length/height of ...
Children focus on
multiplication as scaling s 4cm

(... times the size) as 00 . —— 16 CM
opposed to repeated

addition. AA AA AA 2 (2 | 2

There are 3 times as many triangles as
circles. Miss Smith is twice the height of Jo.




White Rose

Multiplication MATHS

Correspondence problems For every ..., there are ... possible ...

(How many ways?) There are ... X ... possibilities altogether.
hats scarves

Encourage children to work blue ‘
systematically to find all the . '

different possible ‘ A a
combinations.

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

-

There are 6 possibilities altogether.




White Rose

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-tablefactsto ...groups Of: 1|2|3|a|s|e|7]|8]9 10
12 x 12 .. times ... isequal to ... [ 123310 35 16 [ 17 18 30 | 20
? 21 |22 |23 |24 |25 (26| 27 |28 | 29 | 30
e X vee = 2 . 31 (3233 |34|35|36|37|38]39 a0
Encourage dally Counting in .' ' &j‘} o 11 l 11 I 11 I 11 \ 41 a1 |42 |43 |44 |45 |46 |47 |48 |49 |50
multiples both forwards and OO0 alalelelsmlolsloh
back. Encourage children to P A~ ~ [ 72|77 | 75| 76 7] 78 | 0 [ 30
o 49 VY'Y " :
notice links between related O @ I( - (YYYW b Rl Kl Ll ] o e
fimes-tables. {Wf o 0 11 22 33 44 55 66 77 83 99 110121 132 911|532 3| 198195,/ 90| 7] 36 | Ry 100
Multiply by 1and 0 Any number multiplied by 1 is equal to ... i K o = ir
Any number multiplied by 0 is equal to .. 1x1=1 1xX0=0

3IxX1=38 3xX0=0
4= 4x0=0

G G G(G 6 @ 2x1=2 2x0=0

N @I@®X

7~
\,
'
\
5
S
e




White Rose

Multiplication MATHS
Progression of skills Key representations
Multiply 3 numbers Towork out ... X ... X ..., | canfirst calculate ... X ... and then multiply the answer by ...
Chgdret" “;.Ethe]'f S8 88 88 ,,,,3-3x3-2
understanding o ‘ o8 08 88 . .., _ccx1-21
commutativity to multiply g8 &8 898 3xd%d=12%2=24
more efficiently. S0 S8 898
Factor pairs 12= .. X ...,50.. X 12 = .. X ... X
Children explore equivalent :: : : : : : : o000 osee
calculatlor\susmgdlfferent 000000008 5x6=58x3x2 0000 0000 . 3-(x4x?
kaCters pairs 8 X 6= 24X 2 REs® 808 G z—11 7
0000O0OGOGS - 0000 0000 -
0000OGOOSO 000 e 000 e
0000006060 000 O 0000

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.
... 15 10 times the size of ...

H T

H T

®
. 35 x 10 = 350

When | multiply by 100, the digits move ...
place value columns to the left.

... 15 100 times the size of ...

Th H T
L]
Th H T
® |00
[ X

14 X 100 = 1,400




White Rose

Multiplication MATHS

Progression of skills Key representations
Related facts .. X ... ones is equal to ... ones
SO ... X ... tens is equal to ... tens
Use knowledge of and ... X ... hundreds is equal to ... hundreds.
multiplying by 10 and 100 000 608 0©000C
to scale times-table facts. 000 ©0O 000
000 ©00® ©00
000 000 000 ;,;_, 7x3=21
©00 @00 OO0
000 6606 o0 3%X70=210 7 X 30=210
000 ©H6© ©0O0O® 3x700=2100 7 X 300 = 2,100
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 Tes

|

10x8 =80 10 x8 =80 6x8=48
informal methods. el i /"’_'““\x/"—_““‘ N\
CIITITIITT | amaaaen : 8%0 éo |i—]
mnasssssss Bl 11111
CTTTTTTTI 26 X 8 =80+ 80+ 48 = 208

3X26=60+18=78 0 1




Multiplication

White Rose

MATHS

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 ... - .
— iojicat T [e HIT O AT O QQQM
es or't mu tiplication QOO0 0000 3|4 3|4 000 '0000!
method is introduced for 000 0000 x 5 x 5 'OO’Q W
the first time, initially in an 000 0000 2|0 (4 x 5) 1/7]0 = |
= <bant oy 1150/ (30x5) E 0000000
Q00 0000 1170 10000000/
000 0000 o 007
Scaling ... 1S ... times the size of ...
Children focus on - -
s . . 7 7 7 7 7 7 6 6 6 6 6 6 6
multiplication as scaling
(... times the size). A computer mouse costs £7 A red ribbon is 6 cm.
A keyboard costs 6 times as much. A yellow ribbon is 7 times as long.
Correspondence problems For every ..., there are ... possibilities.
There are ... X ... possibilities altogether. Deep pan Italian Thin
Encourage children to use Chesse CoP Cl CTh
tables to show all the A pizza company offers a choice Mushroom M DP M MTh
different possible of 5 toppings and 3 bases. Vegetable V DP Vi VTh
combinations. Chicken copP cl CTh
5% 3 =15 Tuna TDP Tl TTh




Multiplication

Progression of skills

Key representations

White Rose

MATHS

Multiples and factors

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

... is a multiple of ... because

llx e =lll "'
7 | 8 |9 10

1])2 @8l 4|5 e

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

21|22 |23 | 24| 2526 (27|28 | 29 | 30

... is a factor of ... because
N —

00000000 13

0000
0000 2 x4

1,2, 4and 8 are factors of 8

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

Factors of 12

(2

Factors of 20

Square and cube numbers

... sSquared means ... X ...

a4

( 4 000

¢ 0o o0
1x1 2x2  3x3
12— T i

... cubed means... X ... X ...
[FRCIE)
0000
-+4++4 I | '
LR R
4X4 1X1%1 2X2X2 3 X3X3
42 =16 e =i 2°=8 32 =27




White Rose

Multiplication MATHS

Multiply numbers up to 4 To multiply a 4-digit number by ..., | multiply the ones by ..., the tens by ..., the hundreds
digits by a 1-digit number by ... and the thousands by ... = g =
=] © 000|000 115 2
This builds on the short 00 -1 E]
multiplication method @ ) 880 Q0
introduced in Y4 ) ) 00000
QO
Multiply numbers up to 4 | can partition ... into ... and ... First, | multiply by the ... Then | multiply by the ...
digitS by a Z'digit number ® OOOO °°°° % 40 4 x 10 3
3|2
. 0| 2008 6000 | 2o} 1200 | 120 30| 300 | 90 EE
Numbers are first 0|eeee[0000| |2 | 80 8 BOOEET
partitioned using an area HE 214+ 2| 20| o 372[0] | Gexi
4 1|6
m°:’?'|t,her,‘ 0ng; ticeq | 32%44=1200+80+120+8 —
multip |c-at|o-n Is introauce 32 X 44 = 1,408
for the first time.




Multiplication

White Rose

MATHS

Progression of skills

Key representations

Multiply by 10, 100 and
1,000

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

To multiply by 10/100/1,000, | move all the digits ... places to the left.
...15$ 10/100/1,000 times the size of ...

HTh TTh Th H

T

Th H T

® Tth

234 X 10 = 2,340
234 X 100 = 23,400
234 x 1,000 = 234,000

234x10=23.4
2.34 X 100 = 234
2.34 X 1,000 = 2,340

Mental strategies

Children continue to use
efficient mental strategies
such as partitioning and
knowledge of factor pairs
and related facts to
multiply.

The most efficient strategy to calculate ... X ...1is ...

To calculate ... X 12, lcando ... X ... X ...

For example: 121 X 12

| could calculate 100 X 12 plus 20 X 12 plus 1 X 12
| could calculate 121 X 10 plus 121 X 2

| could calculate 121 X 6 X 2
| could calculate 121 X 4 X 3
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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

I [ 8 0 85 R
77|77

addition.
Egix4==+=4+=4+=]1 i 1 1 1 I ° 2 2 2 2 .
| (S ] P B e e 2 2 2
5 5 5 5 5 5 5 5 5
1 | | | | | |
I | | I | | |
0 1 0 1
l)(6=—=1l ;)(3:—':1"]:

Multiply mixed numbers by | | can partition I:ID into— and =
a whole number U O

5 o o s s L PR
5 o I s sl e -
(5 s o s e s s R SO

X
I
I
I
N




Multiplication S

Find the whole Iféis ..., then the whole is ... X ... Ifi is ..., then é is ... and the wholeis ... X ...
Children multiply to find the
whole from a given part. 1 1
=of __ =6 of =24 ==24+4=6
7 5 7
5 B :
l 1 5X6=30 : : 7X6=42
6|l6|6]|6]|6 lof30=6 - E— of 42 =24

24 7
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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. <] 1.2 g‘:
+ 7242 (1,207%6)

36210 (1,207x30)
43452

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

1,000 =S 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

4 Al e o0 ® |00

by a power of 10 always

results in adding zeros. 234 X 10= 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 I need to dois ...

Calculations in brackets

should be done first. OO0 OO0 OO0 OO0
Multiplication and division 000 0000 000 0000 0000
should be performed before (3+4)x2=14 :::: 34+4%2=11
addition and subtraction. D000
3+42=19

Multiply decimals by | know that ... X ...= .., | need to exchange 10 ...for 1 ...
integers so | also know that ... X ... =.. o SR o

e the et e 869 0000 oo
This is the first time children 10000 ©® x| L I3
multiply decimals by | e 1. 028
numbers other than 10, 100 o
ar o N o o T LT
Encourage them to make o9  © o090 o9 ® @00
links with known facts and o|o|°‘°|°‘g [Q‘O|O'O|O 0|l lee | o {coc o0 i ® O;_:JI
whole number o0 | ® 900 00: & 00
multiplication. B . & B L L 0/@0 @ 00 | 0/@00

6x2=12 6x02=12 ® ®

213 X 4 =852 2.13 X4 =8.52
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Multiply fractions by
fractions

Encourage children to give
answers in their simplest
form.

When multiplying a pair of fractions, | need to multiply the numerator and multiply the

denominator.

AR 2 - 2002
Find the whole lf'lljis ..., then the wholeis ... X ... If%is ) then'é] is ... and the wholeis ... X ...
Children multiply to find the 1
whole from a given part. “of =18 —of =48 1
, ==48+4=12
C ' ) - ?
18 X 3 =54 § 1 . 9x12=108
1
. ) = of 54 =18 _
48
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Calculate percentages There are ... lots of ... % in 100% .. % ismade up of ... %, and ... %

To find ... %, | need to divide by ...
Children first learn how to 0% 100%
find 1%, 10%, 20%, 25% and 50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
50% before using multiples 25% | 25% 25% | 25%
of these amounts to find To find 30%, | can find 10% and then multiply it by 3
any percentage. 0% of ... =..+2 To find 23%, | can use 10% X 2 and 1% X 3

2 %0f .. =4 To find 99%, | can find 1%, then subtract from 100%
Calculations involving ratio | For every ..., there are ...

X 6

Encourage children to see For every 1 adult on a school trip, there are 6 children. /\
the multiplicative Adults Children
relationship between ratios. 1 6
They will need to multiply adults x 3< 2 12 > x 3
or divide each value by the 3 18
sarT\e nurpber to keep the - U
ratio equivalent. X 6

Double number lines and
ratio tables help children to
see both horizontal and o 1 2
vertical multiplicative Adults

. i Children
relationships.

0 12 1




Progression of skills - Division

Year group

Skill

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

e Sharing
* Grouping

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

* Find a quarter
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Progression of skills - Division MATHS

Year group Skill
e Divide by 2
* Divide by 10
 Divide by 5

e 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

e 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
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Progression of skills - Division MATHS

Year group Skill

Year 4 e 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
e Divide numbers up to 4 digits by a 1-digit number
e Divide by 10, 100 and 1,000

* Fraction of an amount




Progression of skills - Division

Year group

* Short division

* Mental strategies

e Long division

* 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

e Calculations involving ratio

White Rose

MATHS




Division

Progression of skills

Key representations

White Rose

MATHS

Sharing

Provide practical activities
such as sharing items during
snack time. Encourage
children to check whether
items have been shared
fairly (equally).

There are ... altogether.
They are shared equally between ... groups.

oo Bl

Grouping

Provide opportunities to
make equal groups when
tidying up or during snack
time. Encourage children to
check that each group has
the same amount.

There are ... groups of ...
There are ... altogether.
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MATHS

Progression of skills

Key representations

Make equal groups -
grouping

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

There are ... altogether.
How many groups of ... can
you make?

.‘?Iﬁ % g‘%

Circle groups of 2
There are ... groups of 2

el
el

Take ... cubes.
Make equal groups.

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 ...

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

12 shared between ... s ...
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Half of ... is ...

/1177777

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.

There are ... in each group.

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

O

is half of ...

Find a quarter

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

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

W oy B
T Tty T

1

There are ... in each group.

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

r R

is one quarter of ...
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Progression of skills

Key representations

Divide by 2

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

There are ... equal groups of 2

| |
I | [ [ I | |
0o 1 2 3 4 5 6 7 8 9 10

... shared equally between 2 is ...

Half of ... is
e 1
SN
8+2=4
8
Qooo|oooo 4 | 4

Divide by 10

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

There are ... equal groups of 10
i 10= ..,
6 X 10=60

=30 =10 =10"=10" =106 =30

S | |
1T 1T
0O 10 20 0 0 O O 70 O O 100

... shared equally between 10 s ...

. +=10=..
6 X 10=160
60+ 10=6
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Divide by 5 There are ... equal groups of ... shared equally between is ...

2B — w5 =
Encourage children to @ 6 xE=30 @ 6 %5 =30
compare the grouping and 30+-5=6 ' 2 & w2 30-5=6
sharing structures of ( o @

division and to make links
with times-table facts. o _s o

o)
| — — 900/ 000 000 000|000
0 5 10 15 20 25 30 35 40 45 50 000/ 000/ 000/ 000000
Missing numbers ... divided by 2/ /10is equal to ...
Bar models are useful to ? o0
show the link between 10 | 10 '
multiplication and division. ?

10 10 ] 10| 10 | 10 [1+5=10

?
10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10

=10=10
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i

Unit fractions

In Y2 the focus is on finding
i | 1
=,~and =

2
Bar models are useful to

show the link between
division and finding a
fraction.

The objects have been shared fairly into ...

groups.

= of ... is ...

l

There are ... equal parts.
Thereis ... part circled.

= is circled.

O

[ X
o0

L X @O

Non-unit fractions

|2n Y2 the focus is on finding
= and—

Prompt children to notice

that ‘ is equivalent to %

The objects have been shared fairly into ...

groups.

ﬁof oy

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

lj is circled.
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Progression of skills Key representations
Divide by 3 There are ... groups of in... ... has been shared equally into  equal groups.
w3 = -+ 3=
Encourage children to 2x3= 5 @ @
compare the grouping and @ @ 6+-3= @
sharing structures of )
division and to make links QO e e 9 —‘T. = z
with times-table facts. :: ——t———1 .L. °.[°e /% AEAE
0 1 3 4 5 6
Divide by 4 There are ... groups of in... ... has been shared equally into equal groups.
4= +4=
Encourage children to @ @ 2X4=8 2 B el
compare the grouping and 8+4=2 Q
sharing structures of
division and to make links :: :—:
with times-table facts. oo Y e ‘—.
e | T
.. 01 2 3 45 6 7 O eejecfoeoe
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Divide by 8 There are ... groups of in... ... has been shared equally into equal groups.
8= ..+ 8=
Encourage children to N
compare the grouping and Ix8=16 I I I PAPAPAPNPAPIPIPS
sharing structures of 16 -8 =2 ‘|.|:| I. I """"
5 i . 0O 8 16
division and to make links
ith times-table facts.
with times-table facts = S a=
ootutcoc eoloclec/ec/oc/oo0o0oe| 16+8=2
Related facts <+ ..isequalto...,
SO ... tens =+ ... isequal to ... tens.
Link to known times-table sSses wees Raaa
facts. oooo OOOO
EEEE EEEE EEEE 0000 0000 13-4
0000 OOOO 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.
asnnssnans) 60+2=30
Partition into tens and ones T vy 4+:72=2 OO0 o
to divide and then T Q0O O
recombine. T an L e ‘ Q0O O
[Rasssnnens) D=2 =2 00 L)
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Divide a 2-digit number by ... tens divided by ... is equal to ... tens. Thereare ... groups of ...
a 1-digit number - with ... ones divided by ... is equal to ... ones. There are ... remaining.
remainders 31+-4=7r3
-4 -4 -4 = <=4 =i =4

Encourage children to
partition numbers flexibly | [ 7ens | IIIORESIN] ‘ ! LR R AR AR RE LR R R
to help them to divide more D | oaa
efficiently. T 94 + 4 =23r2

Ty pup—— e e

sassnsanns) [ Tens [ones | Tens

CTTTTTTTTy N — Q0 O o0 (000

ooon 80+4=20
Ty 16-4=24 00 00 o0 |000 o
e - 4= 00 0 [0 leee®
%+4=24 | (00 > 00 000
Unit fractions of a set of The whole is divided into ... equal parts. Ne ... 0f ... 15
objects Each part is %]of the whole.
=of12is3
Bar models are useful to L X N @ R C e[ cee
show the link between X N (00 ®) 1
division and fractions, for D OO (o0 ®) “of36is 12
example, dividing by 3 and W EVES) ( : : : )
finding a third. 1 Q00 000 000
~ of 12 apples is 3 apples.
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Division MATHS
Non-fmit fractions of a set The whole isldivided into ... equal parts. [%]Of S ) SO %of e
of objects Each part is = of the whole.
[ —of12is9

Bar models are a useful . . . (. . .
representation and show . . . (. . .

the links with division and

)

_ )
multiplication. X N (o®®) 2 e 24
*o0 CXAD 000 | ©C00 000

—of 12 apples is 9 apples.
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Division MATHS

Year 4 * Recall division facts for multiplication tablesup 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 There are ... groups of ... in ... ... has been shared equally into ... equal groups.

Encourage children to

compare the grouping and L X1 111} 000000 """
OlOIOICICIO

sharing structures of

900000
division and to make links
with times-table facts.

2X6=12 }_{_f_ 12 2x6=12

12+-6=2 0 6 12 00 00|00 00 00 00 12+-6=2
Divide a number by 1 and When | divide a number by 1, the When | divide a number by itself, the answer is 1
itself number remains the same.

5 shared between 5is 1

Children may try to dividea | 5shared between 1is5 ; ‘

number by zero and it e % x ¥
should be highlighted that | There are 5 groups of 1in 5 (QJ ({-‘b ’(\Q) ”'\\@ K@

thisisinolipossibic. Thereis 1 groupof5in5
DODDD e
— = & = 4

e
g
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Progression of skills Key representations
Related facts ..+ ...is equal to ...
_ . SO ... tens =+ ... is equal to ... tens
'f-'“k to known times-table and ... hundreds =+ ... is equal to ... hundreds.
acts.
000 ©600 000
000 O©O6C OO0
000 O©0e eo00
000 000 Q00 , .;-3 2 -3=7
000 ©00 000 i i
000 06 OO0 210 -7 =130 210+-3=70
000 ©6C 00 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. exchangel...for 10 ...
number ‘ @ 300 =3 =100
o 80 +4 =20 120 + 3 =40
Progress from divisions with 4+-4=1 15 +3=5
n(? exchange, to divisions e ‘ 84 -4 =21 @ @ 435 = 3 = 145
with exchange and then
divisions with remainders. [ Tens GRS Hundreds Tens *
Q0 o Q@ OO0 00000
Q0 o ) o000 00000
00 @) [ o000
00 o o—— (LT
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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 Tth | Hth Tth | Hth T Tth | Hth
ﬂ ® 00 ﬂ O m
Tth | Hth T ﬁ Tth | Hth Tth | Hth T Tth | Hth
1 e ® 00 ﬂ e H ® 00
2+10=0.2 12+10=1.2 2 <+ 100 = 0.02 12 + 100 = 0.12
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Progression of skills

Key representations

Mental strategies

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

easily. ‘

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

Todivide 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
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Divide by 10, 100 and 1,000 | 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 ...
Encourage children to ™ A« —
notice that dividing by 100 PP ‘
is the same as dividing by ‘
10 twice, and that dividing ™ H ~ [
¢ 120 +-10=12

by 1,000 is the same as e |o8 2t
dividing by 10 three times. ™[ w7 Tth | Hth

Th H 10 Tth Hth

® e® 120-+1,000=0.12
Fractionotianamotint To findS of .. , Ineed to divide by ... Ifé is ..., then the whole is ... X ...
i ?
Bar models support children d0d iiEiply by _ I . 1
to understand that to find a 09 99909 00 09 OOIOOIOOIOO|[lelelelsls =of =6
fraction of an amount, we 0000000009 (O 00 | O
divide by the denominator 1 1 2
and multiply by the —af 20— —of = / : \
numerator. ; of =24
—ol20= —of = 24
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Progression of skills

Key representations
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Short division

Encourage children to
interpret remaindersin
context, for example
knowing that “ remainder
1” could mean complete
boxes with 1 left over so 5
boxes will be needed.

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

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

1211]3]1]

48 5 24
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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 strategies 20— . —» S >_’ 9,120
outlined in Y5 as well as ( A \
division using factors. 480 ~24=480+~4 + 6 | | | | | |
480—p| +4 >— —b| =6 >—> (2| | |

Long division Method 1 Method 2
The long division method is 5T3le =ttt =at= slitelalsls
introduced for the first time. 12[a 312 15[377 2 12[a13]2 131226
Two alternative methods ST RS 3010 (15x20) 36l KB

7.2 Tl 712 1026
are shown. 702 | (12x¢) 6 0 (15 % 4) 7.2 117

0 12 0 T [ 19]

Order of operations ... has greater priority than ..., so the first part of the calculation | need to dois ...
Calculations in brackets
should be done first, then
powers. Multiplication and OO0 00O Q00 00
division should be 000
performed before addition
and subtraction. (6+4)+2=5 6+4+2=38
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Divide by 10, 100 and 1,000 | To divide by ..., | move the digits ... places to the right.
Encourage children to —— e
notice that dividing by 100 ooo o0
is the same as dividing by = | +1.000 : . —
10 twice, and that dividing T e 312 = 10 __31'2 906 K 10 __90'6
by 1,000 is the same as 1.. o Tee 312+100=312 906 -+ 100 = 9.06
dividing by 10 three times. - 312 =+ 1,000 =0.312 906 =+ 1,000 = 0.906
Divide decimals by integers | | know that ...+ ...= .., | need to exchange 1 ... for 10 ...

so | also know that ...+ ... =..
This is the first time children
divide decimals by numbers Oooo 0000 (@00 JooJoo]
other than 10, 100 or 1,000 Oooo OOOO OO0

CO000 0000 @ooLooloc

39+-3=13 39-3=13 039=3=013
Decimal and fraction The fraction ... is equivalent to the decimal ...
equivalents = =

4 L 05 05
HE y | 4 025 | o2 | o025 | ozs
. + B - - 02 | o2 02 | 02 | 02
16| % | % | % |7 |7 | %] % [%]| |e1]or]or]or]or]or]ar]arforo
1 = 0.2 2 =04 = =0.6
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Divide a fraction by an
integer

This is the first time children
divide fractions by an
integer.

...ones divided by 2 is ... ones
so ... sevenths divided by 2 is
... sevenths.

~N |
N N

I
&
N
Il

~

| am dividing by ..., so | can
split each partinto ... equal
parts.

=
=

...is equivalent to ...
50 .t =

Fraction of an amount

Children divide and multiply
to find fractions of an
amount. Bar models can still
be used to support
understanding where
needed.

il

To findD

| divide by ...

—of =

—of36 = +12

U

gl
If = is equal to ..., then = are
0" 4 O
equal to ...

—0f2,700 = ~ 0f 2,700 X 7

IfD is equal to ..., then the
whole is equal to ...

48

= iof
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Calculate percentages There are ... lots of ... % in 100% .. % ismade up of ... %, and ... %

To find ... %, | need to divide by ...
Children first learn how to 0% 100%
find 1%, 10%, 20%, 25% and 50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
50% before using multiples 25% | 25% 25% | 25%
of these amounts to find To find 30%, | can find 10% and then multiply it by 3
any percentage. 0% of ... =..+2 To find 23%, | can use 10% X 2 and 1% X 3

2 %0f .. =4 To find 99%, | can find 1%, then subtract from 100%

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

Encourage children to see /\

the multiplicative For every 6 children on a school trip, there is 1 adult. Adults | Children
relationship between ratios. > d \
They will need to multiply adults = < 2 12 "
or divide each value by the p &
same number to keep the childran v
ratio equivalent. +

Double number lines and
ratio tables help children to

see both horizontal and o 1 2
vertical multiplicative dﬁl‘j;r’(':;
relationships. Ine ratio oT children T0 adults ISb : 1

0 12 1
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