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White Rose

Guidance for teachers MATHS

The calculation policy is divided into four sections: addition, subtraction, multiplicatio
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 ar
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 its
before making links with related facts.

Add across a 10 ... can be partitioned into ... and ... ladd ... to getto ... then | add ... 8+5=13
284+5=33
00000 eee® O0[0|00)0/0/000|0/0000|eee
Partition the number you 0O00ee Q000900000000 ee®
are adding to make a full N
ten. 8 + K;\ 28 + ( 5/]& . Y
™ N /7
(2 3 ) |/2 ) {j) --------- 1
\_/ NI
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Progression of skillsAddition
Skill

Year group

Subitise to 3
Count how many
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

Add more

o o To To Do|Do Do Do Po Do Io I» o

Add together

Add more

Bonds within 10
Related facts within 20

Missing numbers
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Progression of skillsAddition
Skill

Year group

Add 1s to any number (related facts)

Add three 1digit numbers

Add across a 10

Add multiples of 10

Add 10s to any number

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

Missing numbers

White Rose

MATHS

o Po To To Do Do|Te Do Do Io I» Io Do Io

Add 1s, 10s and 100s to alyit 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 skillsAddition

Year group Skill

Year 4

White Rose

Addls, 10s and 100s to adlgit number
Addup to two 4digit numbers
Adddecimal numbers in the context of money

Addfractions and mixed numbers with the same denominator beyond 1 wh

MATHS

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

o To Do Bo oI Do Do Do Do D o > I»

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

White Rose

MATHS

Progression of skills

Key representations

Subitise to 3

Instantly see how many.

How many do you see?@ % % ?

Coom

% 4 #*

Count how many

Begin to count objects usin
1-1 correspondence.

How many are there?

1 2 3 4 5

@D DD D

[ 2dzy G 2dzi X FNRY |
E.g. Collect 3 beanbags for a game.

X

Make numbers to 5

Start by showing 1, 2 and 3
using fingers.

[ K2 g YSX@%%

0® %

Begin to link numerals to quantities.

Y \ 4
® FPFSS 5)

Add 1 more

Through stories, songs and
rhymes.

How many do | have now?

&)

—
!aﬂ;‘:-" J‘:
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Addition

White Rose

MATHS

Progression of skills

Key representations

Conceptually subitise to 5

Notice the parts that make
up the whole.

What do you see?
How do you see it?

DS @ @ﬁ

Link to stories, songs and
rhymes.

How many altogether?

Hg

wy | B8

1 more M Y2NE (GKIFy X A& X

Continue to link to stories, O .

songs and rhymes. "lll 1121312 3 10
Notice the compositionof [I 26 YI y& XK | 26 Ylye gl &a Oy
numbers within 10 | 20 YI ye XK
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Addition

White Rose

MATHS

Combine 2 groups

¢ KSNBE | X® yR X® YIS Xo
¢ KSNE |
2 groups are combinedto | ¢ KS NS |
find the total.
j B, g @
e
Add more b 2 {

A quantity is increased.
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Addition

Progression of skills

Key representations

White Rose

MATHS

Add together
(aggregation)

2 quantities are combined
to find the total.

¢ KSNBE | NB X
¢t KSNEX | NB x
¢t KSNE | NB

C o EQ
b

X Aa

X X X

N B

(e)lNe)]

AN

N b~

ddd LI dz& X A
Slj ot

6
6

2
4

Add more
(augmentation)

A quantity is increased.

CANA G X CKSY

LI dza X
Slj ak

N b~

(e)lNe)]

2
4

4
2

oo
—h >
QX

BN
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White Rose

Addition MATHS
Bonds within 10 0SS LI N{X L} dza X Aa
6 0 6
Include bonds for each 5 1 6
number within 10 4 2 6
| 3 3 6
Encourage children to 2 4 6
notice patterns. 1 5 6
O 6 6
Related facts within 20 L 1y29 X Y2NB (KLFy | Whatpatterns do you
az X .y a2 X Y2NXB K| notice?
Make links to known facts. 2 A 5 2 7
O_| [O0]O e Yy 15 2 17
@) QO[O 0 1 2 3 4 5 6 7 9 10
O OO O +1 +1
oe| [Oofoe R R 75 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 LT X Aa GKS [X LXdza X Aa
YySSR G2 Yl 1 S| par, the other part must
Make links to known facts. 0SX . |:| .
9 a3
9 6 ° 6 2
, 2| ?
OO . ° | | | | | | | | | | |
0 1@ 3 4567 8 9 10
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Addition

Progression of skills

Key representations

White Rose

MATHS

and to make links to known
facts.

;

Add onestoany number |L 1y2¢ GKIXG |[X Y2NB GKIy | Whatdoyou notice?
(related facts) az2l ¥R .X a2 X Y2NB K| Canyou continue the
Ve pattern?
. @) OO0 O 00O O. I N I m [

Make links to known facts. | |5 oollo 1 Boloolo A L A A 5 2 7
Ol | 100]|O 0)0)(0)0) @ M 15 2 17
00 OO0|0e OOI0o[l0e | H—+—+—+—+—"FTT+—+1+ 25 2 HTX
00 0008 DOO0OO® | HAHMHHHOHRMHPHCHTHYH do |

Add three Xdigit numbers | X | YR X | NB [52dzof % X What do you notice?
10 X X Which addition is the

Prompt children to ool . K easiest to calculate?

understand that addition IOOOOI. ° n o | o

- 0000 °°
can be done in any order oee .

© 0 ©
P~ ©
W © -
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Addition MATHS

Add across a 10 X OFy 0S8 LINIHAGAL FRR X G2 3Si 825 X3
28 5 33
Partition the number being | G0/000/e/@ ® olojoo0o[ooOoo000|eee
added to make a full ten. |[©O00 ®® o)(e]c][c)e]/e]c]e)e)e] @lelel X )
y:::ﬁ\faﬁ\.”y )
3 4 5 6 7 8 9 10 11 12 13 3 4 5 6 7 8 9 10 11 12 13
Add multiples of 10 X 2y Xanes X 2y S|aVhatis the same? @
a2 X HSy8xYaldsyhatis different? .
Make links to known facts =
within ten. eee+aes ST A @
o 1 2 3 4 5 6 7 8 9 10
3 2 5 . 2
i 0020 801 4 O e
0 10 20 30 40 50 60 70 80 S0 100 20 | 30
Add 10s to any number X dSyaisSyaitSyacz IRR X L L 1y2s6 (KIXi
X 0Sya IyR X [X GAYSao a2 X FyR X
Make links to known facts. R REREE
[ o [m ][0 [ 30 20 50
+ 31 32.3335.36.37 33.39.40 34 20 54
. . 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
. . 51|52 |53 |54|55|56|57|58 |59 60

©White Rose Education 2024 12



Addition

White Rose

MATHS

Progression of skills

Key representations

Add 2digit numbers
(not across a ten)

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

X 2yKdnes X 2ySa
X GsyatisyaisSya

Ones

Tens
s
T
(e
e
T
I

3o0ones 1lone 4ones
4tens 2tens 6 tens
6tens 4 ones 64

43 | 21

Add 2digit numbers
(across a ten)

Begin to exchange 10 oneg
for 1 ten.

¢tKSNE INBE Xo 2ySas

X 2y&%aiSy FyR X 2ySa

[ T e
Sasassasas e
[annnsnnnnn T
Srrerry | WURER e
R nnsnsnns) —_— | TS
Oy [nepsnnnnnn]
[mesnwsmnwn] ==... (ETLLLLLL] aE
Gisssissss s 5 e e et
[aannnannns

a2 L R2kR2 y2i SS

o Lerl (2 ()

5ones 7ones 12ones

12 ones 1ten and 2 ones
4tens 3tens l1lten 8tens
8 tens and 2 ones 82

Missing numbers

Solve missing number
problems and use the
inverse to check.

How many more do you L¥ X

A

YySSR (2 YI{S|L} NI =

part.

a
i

I o K| X

KSy X|IyR X

OlFly 6S LI N
10+8 12 [ ]
o000 coe00
eooee @ooee
oe000 @0

00

©White Rose Education 2024
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White Rose

Addition MATHS

Progression of skills Key representations
Add 1s, 10sor 100stoa |[¢ KS 2y Sak (i Sy a k Kdzy RNXB R &| What patterns do you notice?
3-digit number Il o
. 235 3

Emphasis on mental - . EEEE " 235 30
strategies including numbe .. 235 300
bonds and related facts. 111 118
Prompt children to notice | 444 5 604 20 111 181
which digit changes. 444 50 604 50

444 500 604 90 111 811
Add two numbers 3
(no exchange) 35 | 432

Hundreds Tens _
0o |O000 gooo

0006000 |00 '

Mental strategies and
introduction of formal
written method.

B w I
w b o=
o O
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White Rose

Addition MATHS

Add two numbers across a
10 or 100

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

Complements to 100

Pairs of numbers which

total 100
@ ‘ 38 62 100

+2 +60 62 38 100
Yy~ ) 100 38 62
100 — | 100 62 38

38 ‘ ? 38 40 100

©White Rose Education 2024 15



White Rose

Addition MATHS

Add fractions with the When adding fractions with the same denominator, | only add the numerator.
same denominator within 1| X FAXKI KA KOG RKA FOKa
whole 1.1 ‘
B T T T ] 2+=
Make links with known e 9
2
facts. +5
[ — '. | I
3 0 1 2 3 4 s
+ g 5 5 5 5 5
Calculate the duration of 2Q0ft201 Aa X YAydzwiSao
events t201 02 X A& X YAydzwiSao
UAYS U0F1SY Aa X YAydzuiSao
Find durations of time
between a given start and + 35 mins  + 18 mins
end point. Children will m
need to calculate | Y4:25 || 4:55 . , ,
complements to 60 start finish 2:25 300 318

©White Rose Education 2024 16



Addition MATHS

Year 4 A Add numbers with up to 4 digits using a formal written method.
A Solve simple measure and money problems involving fractions and decimals to 2
decimal places.
A 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 O2ftdzyy oAff AYyONSBI 2350 3
. 2,350 30
EmphaS|S on mental Thousands | Hundreds Tens Omnes. 2’350 300
strategies including numbe| | @@ | @Q® | OO | OO 2350 3.000
bonds and related facts. © (00| |00 ’ ’

Prompt children to notice (1] 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

3,425 30 3,425 3,000 2,211 230
Add up to two 4digit ¢KSNE INB X 2ySakiSvakKdz/RNBSRa a2 L
Th L T (0]

numbers do/do not need to make an exchange. 0000000

: : . oS N 9|00 000
Formal written method withf L Ol y SEOKI y3aS wmn | X |[@E2OD|m | X ThH T O
up to 3 exchanges. O Rk Z :
Encourage childre_n to e gg o gg ACEIE
estimate and use inverse © 00
operations to check answel / v, ()
to calculations. e O
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Addition

White Rose

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.

x LIS yXO SLISyXO SISy O
dz

S
LJ2 dzX R &J2 dzX R £J2 dzy R

[ £2.45 | ~E3

45p 25p 70p
£2 £3 £5
£5 70p £5.70

£3.25 can be patrtitioned into £3 20p 5p
a

+£3 +20p +5p

Y Y

[ I I 1
£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.

Xfifths X FAXKGIRATFTOKA

)
—

T %
Ly ——

©White Rose Education 2024
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Addition

Progression of skills

Key representations

White Rose

MATHS

Add using mental strategied - » . ¢t2 IRR XX L OFY I RR
o009 000 900 000 K
Add 1s, 10s, 100s, etc. to | (@ o009 000 00 co py [ aup
any number. o
+100
' 48,650 30,000 ? +99 =
48,650 30 5 p ¢D paD p )
Add whole numbers with L OF y SEOKI y—=¢ NI m X
more than 4 digits
Encourage children to +i:§;:
estimate and use inverse —
operations to check answel - a1
to calculations. + 2] [8] |a
4 s ols 8 9926
= o
©White Rose Education 2024 19



White Rose

Addition MATHS
Add decimals withupto2 |L R2k R2 y2id ySSR G2 YI1S Iy SEOKLIy3S
decimal places L Oy SEOKIYy3S mn X FT2NI m X

Tth | Hth | Thth
Progress from the same ¢ (00 gg ® . ;; i 1
number of decimal places t s I
a different number of B e b 44
. 000000 (000 4rals o)
decimal places, and from n| o O OO Talz1 00 00 |00
exchange to exchange. 00000 |© . Q0 @@
@)
Complementsto 1 . .
=1 0.35 + =1
Pairs of numbers with up tq = o o
3 decimal places which totd = .
1
() OO @
Encourage children to makq{ -}
links with bonds to 10 and 4 6 10 0406 1
(l:oonapca)lements to 100 and p - 44 56 100 044056 1
10 ! 444 556 1,000 0.4440556 1

©White Rose Education 2024 20



Addition MATHS

Add fractions with ¢KS RSY2YAYIlI 02N KFra 0SSy YdzZ AL ASR o
denominators that are a for the fractions to be equivalent.
multiple of one another

convert fractions to the
same denominator before | <4 = >~ [

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

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

Encourage children to .

N =
o

ool =
I
ool &
-+
ool
I
ool

Progress from adding 9 e
fractions within 1 whole to

: : 1 1.,3_2,3_5 3,5_6,5_11_,3
aicz:lr;gfractlonsbeyondl [T it3=5t3=3 3+3=2+3=%=13
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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 answel
to calculations.

oln c H M
M|y O/ H M
ploln n

M| M 2,354

750

1,500

1

Add decimals with up to 3
decimal places

Progress to numbers with
digits in different place
value columns.

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

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

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

| PP P

©White Rose Education 2024
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Addition MATHS

Order of operations X KFa 3INBFGSNI LINA2NAGe GKFYy XTI a2 (KS

Calculations in brackets
should be done first.

Multiplication and division 0 ::: :::: 000 ::::
should be performed before
addition and subtraction. P B 4 2 14 000 6 3 4 2 11
*When no brackets are xond + ::z ®
shown and the operations 000
have the same priority, il b
work left to right. 3 4 2 14
Negative numbers X L dza X Aa Sldzd [Ym

| _ 35 2| [ 441
Children add to negative o W\Y o PN oH MAZ M H O N p
numbers and carry out b n o mn mu o n p |Thedifferencebetween5and 1is 4

calculations which cross 0

M M n p The difference betweeg 5 and 5is 10

©White Rose Education 2024 23



Addition MATHS

Add fractions The denominator has been| The lowest common XA4d YIRS dzLJ
Ydzf GALIX ASR of|YdzZ GALX S 2F |[FIYyR X

Convert fractions to the numerator needs to be

same denominator before | Ydzf G A LX ASR 0

fractions where one
denominator is a multiple of

the other, to any fractions e @

and then to mixed numbers

adding. Progress from .

jiinl

©White Rose Education 2024 24



Progression of skillsSubtraction
Skill

Year group

Subitise to 3
Count how many
Make numbers to 5

Take 1 away (through songs and rhymes)

White Rose

MATHS

Conceptually subitise to 5

1 less

Notice the composition of numbers within 10
Partition

Take away

o o To To Do|Do Do Do Po Do Io I» o

Find a part

Take away

Bonds within 10
Related facts within 20

Missing numbers

©White Rose Education 2024
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Progression of skillsSubtraction
Skill

Year group

Subtract 1s from any number (related facts)
Subtract across a 10

Subtract multiples of 10

Subtract 10s from any number

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

Missing numbers

White Rose

MATHS

o o Po To Po| o I Io Io I» Do o

Subtract 1s, 10s and 100s from-aigit number
Subtract two numbers (no exchange)
Subtract two numbers across a 10 or 100
Complements to 100

Subtract fractions with the same denominator within 1 whole

©White Rose Education 2024
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White Rose

Progression of skillsSubtraction MATHS

Year group Skill

Year 4 A Subtract 1s, 10s, 100s and 1,000s fromdigdt number

A Subtract up to two 4ligit numbers

A Subtract decimal numbers in the context of money

A Subtract fractions and mixed numbers with the same denominator
Year 5 A Subtract whole numbers with more than 4 digits

A Subtract using mental strategies

A Subtract decimals with up to 2 decimal places

A Complements to 1

A Subtract fractions with denominators that are a multiple of one another
Year 6 A Subtract integers up to 10 million

A Subtract decimals with up to 3 decimal places

A Order of operations

A Negative numbers

A Subtract fractions

©White Rose Education 2024 27



Subtraction

White Rose

MATHS

Progression of skills

Key representations

Subitise to 3

Instantly see how many.

How many do you see?@ @ % ?

Coom

%L..

ok

Count how many

Begin to count objects usin
1-1 correspondence.

How many are there?

1 2 3 4 5

&0 BB

[ 2dzy 0 2dzi X FNRY
E.g. Collect a cup for everyone at th

I £ I NEH
e table.

WA AW,

Make numbers to 5

Start by showing 1, 2 and 3
using fingers.

[ K2 g Yéx@@%

0® % J

Begin to link numerals to quantities.

Y
® FPFFF 5)

\

Take 1 away

Through stories, songs ang

rhymes.

How many do we have now?

SHOOS

——

©White Rose Education 2024
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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?

B GB@

v

W

Link to stories, songs and
rhymes.

How many altogether?

&

P

L4

@ @ H  [O00e |

1 less M Sa 0Ky X Aa X Ol0I0O
_ O Q
Continue to link to stories, __ = -
h ) L

songs and rhymes — ll.. 1[2[3]4]s5]6 9 [10
Notice the compositionof || 26 Y I ye XK | 26 Ylye gl e&a OFy
numbers within 10 | 20 YI ye XK

vy | BE

©White Rose Education 2024
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White Rose

Subtracion MATHS

Partition X FYyR X YIS X
Using objects, explore
different ways to partition a
number into 2 or more
parts.

Take away

A quantity is reduced.

©White Rose Education 2024 30



White Rose

Subtracion MATHS

rial
Progression of skills Key representations
Find a part CKSNE INB X |X Aa 0KS gK2|X &adzoaN¥ OG X
X FNB X X A& I LI NI®DX Aa St 0
Link to number bonds and | How many arenot X K X A& F LI NI o
known facts. E.g. 24 6 6 2 4
so if 6 is the whole and 4 is 6 4 2
a part, the other part must
by e | ¥
2 6 4
A® ¢°¢
Take away CANA O X CKSY[L adFNI d X|[X YAydza X Aa
L 2dzYL) ol O1 [XAa&a Sljdzaxt d2| X
A quantity is decreased. % ﬁg& L tFTYyR 2y X
6 2 4
0000~ q, | ullolnle(@lr]y]dln) 6 4 2
Icr ®O m ——— m H—— 4 6 2
n M H o nm p ¢ T y o Mnl 2 6 4

©White Rose Education 2024 31



Subtracion

White Rose

MATHS

Bonds within 10
Focus on subtraction facts.

Encourage children to
notice patterns.

IX YAydsa X A&

O oOOoOO O O)OO
OO~ WNPEO
1T I T A 1 A O
OFRrLNW,AOIIO

Related facts within 20

Make links to known facts.

What patterns do you
notice?
8 3 5
18 3 15

5 8 3
15 18 3

Missing numbers

Make links to known facts.

X YAydz X A&

©White Rose Education 2024
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Subtracdion

Progression of skills

Key representations

White Rose

MATHS

Subtract ones from any L 1y2¢ GKIFX |X fSaa GKI y | Whatdoyou notice?
number a2z X YAydza X|laz2 X f Saa & K| Canyoucontinue the
related facts Nave attern?
( ) Q| 9010 | 000010 ——— m — P 8 3 5§

. O e)[@)|le) [o/[o]|[e]le]|[e] A M H O n pc Ty ¢ mMn
Make links to known facts. |[OR| [00llo]| [00[0o]oR [m 18 3 15

OR| OO [COIOOIIOR|] HAHMHHHOHNHPHCHTHYH (O N

Subtract across a 10 X OFy 068 LJ NIi AGA { Makelinks with related facts.

. ) O][0)[@]O][®) NN\ olo]e)o]e)[e)e)[e]e)e]@)ele)e]®) NN\
Partition the number being| |00 ONR 000000000000 oRIR
subtracted to bridge ) . ) .
through a ten. ne ° Y | @ ° 1+

o n p c T Yy ¢ MAMMMHM HMO

HC

H Hp HT Hy HGp O OM OH 00

©White Rose Education 2024

59

to

use



Subtracdion

White Rose

MATHS

Subtract multiples of 10 es X 2y S|avhatis the same?
S &) 4 S \ithat is different? O O
Make links to known facts G @
within ten. mmEkl ° @
B e e e e e o e A
N M H o nm p Cc T Yy ¢ wm P
H H | K
5 2 31 ) 2
50 20 30 N M1 HA On N pa Cn TR YA i M An S
Subtract 10s from any GSYatSyac2 &adz iGN Ol|L y2g GKIF KX
number YR X [adzo N OG0 wmn|laz2 YXydz. X
Make links to known facts. 121302 sTel7Tals
NBNDEOEDRE 50 20=230
54 20=34

3132|3334 35|36 |37 (383940

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

51 | 52 5355 56 | 57 | 58 | 59 | 60

©White Rose Education 2024
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White Rose

Subtracion MATHS

Subtract two 2digit Xones Xones X 2y Sa
numbers X 0SyaisSyaiSya
(not across a ten)

I 3ones lone 2ones

no 4tens 2tens 2tens
| K 2tensand2 ones 22

Subtract two 2digit L ySSR (2 YIS Iy SEOKIy3aS 6S801dzas L
numbers no

(across a ten) o | K

a
Begin to exchange 1 ten fo @ .
10 ones.
3 ones 5 ones 13 ones 5ones 8ones
@ (I need to exchange 1ten for 10 ones) 3tens 2tens 1ten

1ten and 8 ones 18

Missing numbers How manydoyouneedto|LF X A& | ¢K[X OFy 6S LI N,
ddzo GNY O (2 |LINIZ GKSY X|IFIyR X
Solve missing number part. 18 12 2
problems and use the o000 YY)
inverse to check. 10 |:| 6 | 7 3 |:| 00000 00000
6 [ ] 10 3 7 o0

©White Rose Education 2024 35



White Rose

Subtracdion MATHS

Progression of skills Key representations
Subtract 1s, 10s and 100s What patterns do you notice?
from a 3digit number

235 3
Emphasis on mental 235 30
strategies including numbe 235 300
bonds and related facts. 118 111
Prqmpt .children to notice 624 20 181 [ | 111
which digit changes. 654 50

694 90 811 111
Subtract two numbers e
(no exchange) mn T K
Mental strategies and Hundreds | Tens
' i eOQ0|00 00 Ll il L
introduction of formal 444 Q}@% ##gg i
written method. o NO0E
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Subtracion

White Rose

MATHS

Subtract two numbers
across a 10 or 100

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

L ySSR (2

adzo G NI O

X 2ySao L
| need to subtract ... tens. | do/do not need to make an exchange.

R2k R2 y2

L Oly SEOKL Y3 Swas

72

T

_mw|
- mm|

. z
E
5

=]

n:\‘—|
wopa O

|

L3
ud

|

Complements to 100
Focus on subtraction facts.

Encourage children to
notice patterns.

Man YAYdza

X Aa Sldz

100

8 | 2

100 38 62
100 62 38
62 100 38
38 100 62
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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

X FAKIRAXKGIRATOKA
2
5 5

4_1
5 5

-4 (55
5 5

|
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Subtracion

White Rose

MATHS

Year 4

A
A

A

decimal places.

Subtract fractions with the same denominator.

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

Progression of skills

Key representations

up to 3 exchanges.
Encourage children to
estimate and use inverse
operations to check answel
to calculations.

Formal written method with|

Th

H

e

Subtract 1s, 10s, 100s and| The ones/tens/hundreds/thousands What patterns do you notice?
1,000s from a 4igit O2ftdzyy oAff RSONSBI 4356 3
nu mbe r Thousonds | Hundreds Tens Omes 4 ’356 30
_ o0 00 00| 00 4,356 300
Emphasis on mental L) [100Y 100 00 4356 3.000
strategies including numbe @) ’ ’ 4,433 4,430
bonds and related facts. 6,940 200 T
4,433 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
Subtractuptotwo 4digit [L Yy SSR G2 &adzwid N}y OlX 2y SakiSyakKdzy RNBR
numbers 5 o A
L Oly SEOKIY’H\ WAV T D NIL1 _ na AV4

-]
=

o|l=|n T
mna{q
Wl g O
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Subtracion

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.

L OFly LI NIAGAZ2ZY MmX
MX MX MX
100p X LI X LJ
cLJ H hJ
£5 £3.26 @
£4 £3 £1

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

100p 26p 74p
£5-£3.26 £1.74

I I
O | owr

Subtract fractions and
mixed numbers with the
same denominator

Include subtracting fraction
from wholes.

When subtracting fractions with the same denominato
| only subtract the numerator. °
X USYX KaSyXi KASYy u K a

CEEEET 16 5
EDXPXIX [ [ []10 10 - | FYY¥) .,
3 2
0 1 15 2E 3
LLLTTTIIXIXX 16 9 ’ ’
DIDXPIXIXIX] [ [ | ] 10 10
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Subtracdion

Progression of skills

Key representations

White Rose

MATHS

Subtractwhole numbers [L OFy SEOKIy3IS m X F2N mn X
with more than 4 digits TTh W T
[=le] =T - (ST - - ——
Encourage children to : -ﬁD o9 20?513 4] s| |4 |=
estimate and use inverse ! \Cﬁ - [3]2]7]a] o L1 E!
operations to check answel % aEE 2. 0/8.° 8
to calculations. 7
2 2160

Subtract using mental = = u . ¢2 AdzaG N} OG XX L OFy
sthalegies 000 000 000|000

® o009 900 |9® PPy
Subtract 1s, 10s, 100s etc e o K S
from any number.

48,650 300 ﬂ
Usletn(;J;nb(tar bonds and 48650 30000 =y |
related rtacts. 48.650 30 cIl pca cpp
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Subtracdion

White Rose

MATHS

Subtract decimals with up
to 2 decimal places

Progress from the same
number of decimal places t
a different number of
decimal places and from nc
exchange to exchange.

Tenths

Hundredths

Q0
@

'rn.-:'l 00
oo lolo
@ ooz fore

= = |

. . .
[ - \I"_'
[4.] = Lt

H M

ot H| K

Complementsto 1

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

Encourage children to makq =

1

035 [] 1 o
() O

10 4 6
100 44 56
1,000 444 556

.@

104 0.6
1044 0.56
1 0444 0.556
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White Rose

Subtracdion MATHS

Subtract fractions with ¢CKS RSY2YAYFG2NI KIFa 0SSy Ydz GALX ASR o6
denominators that are a for the fractions to be equivalent.
multiple of one another

.......................... m
B e 1 2 3 4 5 5 7 8 8
Convert fractionstothe | beeoeeeedoemee el o 9 9 8 9 5 95 35 9 3 , o, o 5 4
. | | | | 1 | 1 1 || | S = —=cs= 2
same denominator before | ===t I ; 1 ; 3 9§79 979
subtracting. Progress from 3 3 3

subtracting fractions within % {515 15 15
1 whole to subtracting from|

a mixed number. @
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Subtracdion

White Rose

MATHS

Progression of skills

Key representations

Subtract integers up to 10
million

"o I*h Pe "h M
Encourage children to > ol o 4 8 5
estimate and use inverse 6 4
operations to check answel M{C M N ng nn 5|5/5 5|5
to calculations. HOpnl TR K
Subtract decimals with up | | do/do not need to make an exchange because ...
to 3 decimal places TR
e
Progress from the same oY)
number of decimal and @
whole number places to a e
different number of decima Sl AEL
and whole number places. Mo | n —|0je/4
R | & 0.9 7
5
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White Rose

Subtracion MATHS

Order of operations ddd KFa& INBFISNI LINA2NAGe OGKIYy X 3 &z
Children learn the order of
priority for operations in a 0009
calculation. Calculations in oo0y
brackets should be done 0009
first. Multiplication and osse o009 ::g:
division should be 212 PP
performed before addition 8 2 3 2 90089 8 20 4
and subtraction.
8 2 3 18
Negative numbers X YAydza X Aa Sldz Nm
_ p 4 S FHHTTT1+F++++
Children subtract from W o P n o H MA M H O 0 p
positive and negative o h w h e on The difference betweeq 5 and 1 is 4
numbers and calculate p-noo H - MA M H o 0P q
intervals across 0 D p
poa 3| £ Y N
I | I
A ATEIE I
P M O H M1 M H O 0 p The difference between 5 and5 is 10
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White Rose

Subtracdion MATHS

Subtract fractions The denominator has been| The lowest common X Ad YIRS dzL.
Ydzf GALIX ASR of|YdzZ GALX S 2F |[FIYyR X

Convert fractions to the numerator needs to be

same denominator before | Ydzf G A LX ASR 0 @

denominator is a multiple of

subtracting. Progress from
fractions where one e e ‘ @
the other, to any fractions ‘ a T T

and then subtracting from &
mixed number. b

:

&l

I—‘|I—‘
0ol
=

wiro
G
Il
Golfe))
ol
Il
wln
GIEN
N
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White Rose

Progression of skillsMultiplication MATHS
Year group Skill

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

A Double to 10

o

Make equal groups

Count in 2s, 5s and 10s
Add equal groups

Make arrays

o o o I

Make doubles

©White Rose Education 2024 47
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Progression of skillsMultiplication
Skill

Year group

Link repeated addition and multiplication
Use arrays

Double

The 2 timedable

The 10 timegable

The 5 timedable

Missing numbers

White Rose

MATHS

To To To Do To Do Do Do o o Io Do I» Do Io

The 3 timedable

The 4 timedable

The 8 timedable

Related facts

Multiply a 2digit number by a 4digit number- no exchange
Multiply a 2digit number by a digit number- with exchange
Scaling

Correspondence problems

©White Rose Education 2024
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White Rose

Progression of skillsMultiplication MATHS

Year group Skill

Year 4 Timestable factsto 12 12

Multiply by 1 and O

Multiply 3 numbers

Factor pairs

Multiply by 10 and 100

Related facts

Mental strategies

Multiply a 2 or 3digit number by a digit number

Scaling

o To Io Bo Po o Do Do o I

Correspondence problems

©White Rose Education 2024 49



White Rose

Progression of skillsMultiplication MATHS
Year 5 A Multiples and factors

A Square and cube numbers

A Multiply numbers up to 4 digits by adigit number
Multiply numbers up to 4 digits by adigit number
Multiply by 10, 100 and 1,000

Mental strategies

Multiply fractions by a whole number

Multiply mixed numbers by a whole number

o o Do Do Do P>

Find the whole

©White Rose Education 2024 50



White Rose

Progression of skillsMultiplication MATHS
Year 6 A Multiply numbers up to 4 digits by adigit number

A Multiply by 10, 100 and 1,000
A Order of operations

Multiply decimals by integers

Multiply fractions by fractions

Find the whole

o o o Do

Calculations involving ratio

©White Rose Education 2024 51



Multiplication

White Rose

MATHS

Progression of skills

Key representations

Double to 10

Prompt children to notice
that double means twice ag
many and to notice that

there are two equal groups

52dz0f S X Aa X

By BY
Sl |

ol 1O
oo
@)

@&

Make equal groups

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

X I NP dzLJa
X

Ff 6§23S{KSN®D

2+ X
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White Rose

Multiplication MATHS

Progression of skills Key representations

Countin2s,5sand10s [ ¢ KSNB | NB X $ 1 Continue to colour in ...d Complete the number
¢ KSNE | NB X I {Whatdoyounotice? | track/number line by

Begin by counting objects O2dzy iAy3 AY
that naturally come in 2s, 5 %& E{i “ u Ll:

and 10s, for example pairs

of socks or fingers. {?%{{?%w 1[2]3]a]s[e[7]&]o 0

111213 (14 (15|16 (17| 18]19 |20 5 |10 1520
(Si9) 21|22|23|24|25|26|27|28] 29|30

[e]l®] 31(32|33|34(35|36(37|38 40 e

[®)(@] I T T 1
! A1 (42|43 |44 (45|46 |47 | 48 S0 0 10 20 30 40

3|8

X 3 NP dzLJAa | What is the same? What is different?

Add equal groups
X Tt uaz23sS 5 o2 o

(repeated addition)

® 10 10 10 30 5 5 5
' 10 10 10=

Children should be able to | |
write a repeated addition tg*
represent equal groups ang

to draw pictures or use
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

Make arrays

Children use their

knowledge of adding equal
groups to arrange objects i
columns and rows.

White Rose

MATHS

Make doubles

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

©White Rose Education 2024
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Multiplication

White Rose

MATHS

Progression of skills

Key representations

Link repeated additionand| ¢ K SNB | NB gAOGK X Ay St
multiplication ¢ KSNE I NB c 3 3 6
| o 2 3 6
Encourage children to makg
the link between repeated
addition and multiplication. H N 5 5 5 p 20
plp[pPp[pP]4 5 20
Use arrays ¢CKSNB FNB X NBga 6AGK X Alcansed X FyRK K
¢CKSNE INBE X O2fdzyya o¢AilK
Encourage children to see
that multiplication is a é O a 6 g Iotg 0f55 ig 3 5 15
commutative. (j a a 6 a 5 3 15
a & a a a 5lotsof 3 15 3 5 5 3
3 3 3 3 3 15
Double 52dz6f S X Aa X 52dz60f S X Aa X a2 R
. eeee — » smme seee Double 4is §
Encourage children to makg _
links with related facts. ] B R [D)OUE:G j _ 48 4 EEE E o EEEE EEE E Double 40 is 80
ouble 4 is
©White Rose Education 2024 55



White Rose

Multiplication MATHS

The 2 timestable X lots of 2 X 0AYS& nH Aa Sldz f
X e & &R

Encourage daily counting if R oI U :Jq —

multiples both forwards ang e u u Y P I P O s B e B

back. Notice that all [ N

multiples of 2 are even
numbers.

The 10 timedable

1 2|13 4 5|6 7|1 8|9 |10

Encourage daily counting if

111213 |14 |15| 16|17 |18 | 19| 20

multiples both forwards ang 21|22 |23]2a]25]26| 27|28 )20 |30

back. Notice the pattern in @J/@ %% 3132|3334 35|36 37 |38 39 a0

h bers. .

e umbers 10 (10 [ 10 | 10 | 10 | 10 ; 18 ;8 ;8; 18
o)l@, 3

0 OO 10 100 |1CO
Q| OO OO €O |00 100 10 30 30 3 10
oo 00 €0 0 o0 ¢®, A A A A 4 4 4 0 0 .
QO QO 0O 190 QO] OO | T T T+t T T T T T T |
0] 100 OO OO OO0 OO | n MmaAHANOAN AP AC AT AY 7 MAM /1 MW NHA
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White Rose

Multiplication MATHS

The 5 timestable X 20a 27 X 0AYS&a p Aa Sldz f
X

t
) . . 5 %@ %@ % 1 2 3 4 5 6 7 8 9 | 10
Encourage daily counting if 11|12 | 13 | 12 |18 16 | 17 | 18 | 19 |20

multiples both forwards and 21|22 23| 24|25 26 | 27 | 28| 29 | 30

back. Notice the pattern in m m E m E 31323334 (35|36 373839

40
the numbers. 1 5 5 51 5
2 5 10 10 2 5
3 5 15 15 3 5
X BN s s e e B e s B e e
p|p|p|p|p N p MAMPHI HPOI Op N Np pa pp cn
Missing numbers X A& Sldzaf G2 X 3INX GAYSa X A& Sldz f
Make links to known facts. | 18 socks, how many pairs’%% 2 18

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

0 2 4 6 8 10 12 14 16 18 20
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Multiplication

Progression of skills

Key representations

White Rose

MATHS

The 3 timestable X INRdzLE 2F ogge |X GAYS&d o A& Sldz €
. . . X 3 “ . ... 1 (2|3 |4|s5|6|7 8|9 10
Encourage daily countingin o ~ X 0 T 1 (o B 2o | T oo (oo
multiples both forwardsand 3 X 0o
back. . . . 21 (22|23 (24|25|26|27|28|2930
4 3 12 12 4 3
BB 333 3] M+t +++++++
0 3 6 9 12 15 18 21 24 27 30 33 36
The 4 timestable X IANRdzLEA 27F n X 0AYSAa n Aa Sldz f
) ] ] X 4 ; 1 2 3| 4 5 6 | 7 8 9 |10
Encourage daily countingiqfn £ X 0 X X N | 2 P 13 | 14 | 5 Pagll 17 | 18 | 1o 130
multiples both forwards and 4 X o000 21|22 23 |28 25 | 26 | 27 |28 | 29 | 30
back. Encourage children tg X X X |
notice links between the 2 3 4 12 12 3 4
and 4 timestables. e
P | A L A A A LA

©White Rose Education 2024
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Multiplication

White Rose

MATHS

The 8 timestable

Encourage daily counting if
multiples both forwards ang

X lots of 8

ixve ofH BB

EiE} 1123 4 5
11 |12 | 13 | 14 | 15

X 0AYSa vy

Ad Sldz

6 7 | 8| 9|10

16 | 17 [ 18 | 19 | 20

back. Encourage children t 8 8 8 O I A
notice links between the 2,
4 and 8 timegables. 0000Q0OGOO 38 24 2438

00000000 | 1+

.000.00. 0 8 16 24 32 40 48 56 64 72 80 88 96
Related facts X X 2ySa Aa Slddt G2 X 2ySa

a2 X G4Sya Aa Sldat G2 X G4Syao
aeE@ eEEE@ eEEE@
%ﬁtiknc_)wledge of 0000 0000
plying by 10 to scale
timestable facts. 0000 OOO0O 3 4 12
0000 OOO0OO 3 40 120

Multiply a 2-digit number | X GSya YdZ GALX ASR o0& X A& Sldzt G2 X
by a Xdigit number- no X2y Sa YdzZ GALX ASR o0& X A& Sldat G2 X 2
SN BECON BECON
Children apply their — 30 2 60 @ 00 o
understanding of T oh 2 2 4 00 o
partitioning to represent mm 00 o
and solve calculations usin{ |crrrrITrTD (1] 32 2 64 @ @
the expanded method. SRSl 00 °

©White Rose Education 2024

59



White Rose

Multiplication MATHS

Multiply a 2-digit number X 0Sya YdAf GALX ASR o6& X Aa Sldzrt G2 X
by a tdigit number-with [ X 2y Sa YdzZ GALX ASR o6& X Aa Sldzat G2 X
exchange
: : T
e Ty e
ansannsnnn]
partitioning to represent oy | "0 22 2 3132
and solve calculations usin{ |THTD | oo nm
the expanded method.
T (o 24 4 96
I

Scaling ¢KSNE INB Xo GAYSa

Children focus on
multiplication as scaling

0 X GAYSa i .. .

opposed to repeated

addition. AN AA AA [2]2]2
There are 3 times as many triangles as
circles.
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White Rose

Multiplication MATHS

Correspondence problems| C
¢

B X = UKSNB
(How many ways?) AS

é Z
N
P
QX
>
Q
>
>

hats scarves

Encourage children to work _x
systematically to find all the blue r
different possible _x
combinations. orange B —*

For every hat, there are two possible

scarves.
3 2 6

| There are 6 possibilities altogether.
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Multiplication

White Rose

MATHS

Year 4

Recall multiplication facts for multiplication tables up to 122

by 0 and 1; multiplying together three numbers.

layout.

o  Tole  IoIo

Recognise and use factor pairs and commutativity in mental calculations.
Multiply two-digit and threedigit numbers by a on€igit number using formal writter,

correspondence problems such as n objects are connected to m objects.

Solve problems involving multiplying and adding, including using the distributive
to multiply two-digit numbers by one digit, integer scaling problems and harder

Use place value, known and derived facts to multiply mentally, including: multiplying

aw

Progression of skills

Key representations

Timestable facts to
12 12

Encourage daily counting if
multiples both forwards and
back. Encourage children t
notice links between relateq
timestables.

12

22

13

23

14

24

15

25

16

26

17

27

18

28

19

29

10

20

30

32

33

34

35

36

37

38

39

40

42

52

62

43

53

63

44

54

64

45

55

65

46
56

66

47

57

67

48

58

68

49

59

69

50

60

70

72

73

74

75

76

77

78

79

80

X 3ANRdzLJA 2 F X 1]

X 0AYS&a X Aa Sldz2t G2 X .

X X ? g

sms O @ 1n | 1 [ 1| 1| n G

EEE (YYYYYYYYY L
0 11 22 33 44 55 66 77 88 99 110121 132

82

92

83

93

84

85

95

86

87

97

88

98

89

99

90

100

Multiply by 1 and O

' y& ydzYoSNI YdzZf GALX | X X X
l y& ydzYo SNJI Ydzt G A LI |

iﬁwcﬁj(éd(éﬁré' @35

O OO O

A WDNPE
el
A WDNPE

A OWDN PR

O OoOoOoOo

O OoOoOo
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Multiplication

White Rose

MATHS

Progression of skills

Key representations

Multiply 3 numbers ¢2 92N) 82 X OFly TFTANBRODYRI R8I 8F XA LJ
Children use their S0 O 88 , , 3 3 3 o4
understanding of oS0 S8 889
o : 2 3 4 6 4 24
commutativity to multiply o0 &0 88 3 4 2 12 2 24
more efficiently. f8 08 §9
Factor pairs 12 8 8,s08 12 8 8 8
Cobonon ang Sroen] 8380 8es
: ee0000®OO®E® 8 6 8 3 2 0008 000886 g 3 5 4 2
factors pairs. 8 6 24 2 0006 o000 . . ., ,
o000 O0OGOOSS o000 0® o000 e
oGO OGOOS 000O® o00O
XXX XXX 000 e® OG00O
Multiply by 10 and 100 2 KSYy L Ydf GALX @ o6|[2KSYy L Ydf GALX & o6& |
_ place value columrl to the left. o place value columns to the left. L
Some childrenmay over | x Aa wmn GAYSa GKS|X Aa mnn GAYSa GKS 3
generalise that multiplying | w15 s —— o = 3
by 10 or 100 always results So/0e ® o0
in adding zeros. This will |~ |e b
cause issues later when Tw [ * ol Th H T )
multiplying decimals. :' :: ® |00
® 35 10 350 o0 14 100 1,400
©White Rose Education 2024 63
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White Rose

Multiplication MATHS
Progression of skills Key representations
Related facts X X 2ySa Aa Slddt G2 X 2ySa
a2 X GSya Aa Sldat G2 X GSya o
Use knowledge of I YR XX Kdzy RNSR& A& SldzZf (G2 X Kdz/ RNBRA& ¢
multiplying by 10and 100 @ @©® OO0 ©O©O
to scale timegable facts. | ©@©0©® OO0 ©OO
8e8 g8g gse
QOO
000 000 oo - / 4 32l
000 000 ©¢o 3 70 210 voay 2l
000 000 ©oe® 3 700 2100 7 300 2,100
Mental strategies X 0Sya Ydf 6ALX ASR o0& X Aa Sldzrft G2 X
X2ySa YdzZ GALX ASR o0& X Aa Sldzaf G2 X 2
Partition 2 or 2digit
numbers to multiply using m o w0 O be s beess
informal methods. e N N Y
I | aemann ! \\?// \?/ ; i’
COITTTTTTTY 0 80 160
D | weaaae 0 ° '
o [ o 5 26 8 80 80 Tty 208
Wy

3 26 60 18 78

cn
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Multiplication

White Rose

MATHS

Progression of skills

Key representations

Children focus on

7 7 7 7 7 7

multiplication as scaling
0 X UAYSa 0K

A computer mouse costs £7

A keyboard costs 6 times as much.

Multiply a 2 or 3digit TomultplyaZRAIA G ydzYoSNI 6& X X L Ydzf AL @
number by a idigit Tomultplya@RAIA 0 ydzZYoSNJ 6& X I L Ydzf GALJX &
number Kdzy RNSRa o6& X - -
o -+ [eTE HIT| O HIT O L1010 (10)
The short multiplication OO0 0000 34 34 000
method is introduced for 000 0000 x 5 5 ’OOO
the first time, initially in an | '[O0 | 0000 2|0 (4% 5) 1j7]0 =
expanded form. 000 0000 S Al : 'OOO 0000
1/7/0 L1000,0000,
000 0000 O OO
Scaling X A& X GAYSa GKS aai 2F X

§
[e]
6

6 6 6 6 6 6

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

Correspondence problems

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

C2NJ SOS NE X X
¢ KSNBE XNBI2XaAoAh

A pizza company offers a choice
of 5 toppings and 3 bases.

5 3 15

GdKS
fAd

A~

NE FNBE X LRaaAraoAftAd
A é Deep pan Italian Thin
Cheese cDP cl CTh
Mushroom M DP M| M Th
Vegetable V DP Vi VTh
Chicken CDP Cl CTh
Tuna TDP Tl TTh
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Multiplication

Progression of skills

Key representations

White Rose

MATHS

Multiples and factors x 7\ Ydzf GA[X A& F FlLOG2|¢KS 02YY2y ¥
8 8 X IyR X | NB X
Encourage children to l l l l 00000000 1 S
notice patterns and make 0000 Factors of 20 Factors of 12
finks with known facts. 111 122 133 11 155 :5 17 (18 | 19 | 20 o000 2 @)
21 | 22 |23 |24 |25 |26 |27 |28 |29 |30 1, 2’ 4 and 8 are faCtorS Of
Square and cube numbers| X & |lj dzeddER X X Odzo SR Y8SIX a X
0000
000 0000
( 1] 000 0000 i '
@ ( 1 ] 000 0000
1 1 2 2 33 44 |1 1 1 2 2 2 33 3
12 1 22 4 3?9 42 16| 13 1 23 8 3327
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White Rose

Multiplication MATHS

Multiply numbersupto 4 | TomultiplyadRA IA G ydzYoSNI 6@ X X L Ydzf GALX & [(KSE
digits by a idigit number |6 e X Yy R UKS UK2dztp PS8 a0 h
_ _ @ |© |00000 1]1]5 2
This builds on the short Q0O x | | 3]
multiplication method e |© (00000
introduced in Y4 00
@ o] 00000
Q0
Multiply numbersupto4 [L Ol Yy LI NOGAGA2Y JCANROZ L YdzZ GALX & o0&
digits by a 2digit number ~Toocooleeesl =T r T3
Q0000 (0000| (30| 1200 120 . 3 s
Numbers are first 8]8888|8888| [2] = | s il Bl —_
partitioned using an area | [§ 8555|9008 ol a0 | 6 3120 | (2«1
e e O ceq| 32 44 1200 80 120 8 — —
multiplication is introduced | 35 4, 1 408
for the first time.
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White Rose

Multiplication MATHS

Progression of skills Key representations

Multiply by 10, 100 and ¢2 YdzZf GALX & o6& mnkmaakmIaaanz L Y2@S |

1,000 X A& MankmMankmIannn GAYSAa GKS &aals 2F X
) a I ¢K ¢¢ ¢CK| | ¢ h ¢CK| ¢ h e ¢iK I (K

Some children may over 00 00 00 00,0000

generalise that multiplying @ 00 @ 00

by a power of 10 always
results in adding zeros. Thilf 234 10 2,340
will cause issues later whell 234 100 23,400

234 10 234
234 100 234
2.34 1,000 2,340

multiplying decimals. 234 1,000 234,000
Mental strategies ¢tKS Yz2ald STF
¢2 O f Ozl £ G5

Children continue to use
efficient mental strategies
such as partitioning and For example: 121 12

multiply. | could calculate 121 6 2
| could calculate 121 4 3

A

O A

Sy
QX yX

gx
R 2

knowledge of factor pairs | | could calculate 100 12 plus 20 12plus1 12
and related facts to | could calculate 121 10 plus 121 2

aniaNd i s3e G2 OF t Od
X
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Multiplication MATHS

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 withrepeated L s I
addition. | e
M M M M M
Eg- 4 - - - | M M M M MMD H H H H C
Ip P P P PlT 2T T 7 7 77 T ST T OTOT
LI (s A I s I 2 2 2
5| 5|5|5|5]|5 5 5 5
| | ] | | | |
| | I I I | I
0 1 0 1
M C M H C M
= = = = & = i=
Y ° Y p P p Y
Multiply mixed numbers by| | can partitiorDQ inEI dndl
a whole number O [ y
2— 3
NN N ] o y c
2 3 6 —- o0 - 2
ENN N o o
(5 [ 22 3 6 2 8
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Multiplication

;uf%mﬁzfx%”mzﬁj ROV YR GRS

Find the whole

Children multiply to find the
whole from a given part.

FMA 5

[]

oTi=Z

2 ¥,

X I GKSy XiK

5 6 30

6|6 Ma®ne6

White Rose

MATHS

M M

Z2F. 24 2 24 4 6
?

r 7 6 42

— gZTIH24

| K 2 f
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Multiplication

Progression of skills

Key representations

White Rose

MATHS

the

Multiply numbers up to 4

To multiply by a 2ligit number, first multiply by the ones,

[1]2

by a power of 10 always
results in adding zeros.

234 10 2,340
234 100 23,400
234 1,000 234,000

0.234 10 234
0.234 100 23.4
0.234 1,000 234

digits by a 2digit number | then multiply by the tens and then find the total. x 2;
+  J 242 (1L207x%6)
36210 (1,207x30)
4 34 52
1
Multiply by 10, 100 and ¢2 Ydf GALX & o6& mMnkmaakmInanz L Y2@S |
1,000 X A& mankmankmIann GAYSa GKS aAalS 2F X
Some children may over M TTh | Th H T Th H T Tth | Hth | Thth
' iplyi o0 00 00 0 00 00
generalise that multiplying o oo o o6
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Multiplication MATHS
Order of operations X KFa 3INBFGSNI LINA2NAGe GKFYy XTI a2 (KS
Calculations in brackets o
should be done first. 000 0000 000 0000
Multiplication and division s 000 0000 000 0000
should be performed beforg xand+ 3 4) 2 14 3 4 2 11
addition and subtraction.
+and =
3 42

Multiply decimals by | knowthat8 8 8, L ySSR (2 SEOKIy3S wmn
integers solalsoknowtha#s 8 X 0 ST o

- L : 10000 @0 3142
This is the first time childre 10000 ©0® =] 11 13
multiply decimals by 10000 ®® 4026
numbers other than 10, 10(
or 1,000 A T o [Ny | o
Encourage them to make o9  © @00 o0: ® @00
links with known facts and 0|0|0|0|0‘0 [O‘OP‘OIO}O o0 o i@@@ e i ® i@g

hol 9  © 000|001 ® 00
vr;/]ulotii"ncl;rtrilgr?r 0000100 00000 (oo o ooe o0 ® oo

' 6 2 12 6 02 1.2 (2 -
213 4 852 2134 8.52
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White Rose

MATHS

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.

e

MMM Hny H O C H
O p Mp O p Mp O p MpPp
Find the whole If%i\é X (KSY Xi KS |f%xat2%"2\aﬁﬁ SV YR GRS |5 K2
Children multiply to find the
whole from a given part. Ms ¥ 18 NaFx  4s
@ = oo 03] M
: o 48 4 12
( ?
R : ' 9 12=108
M
—2%n 18 n
lj'E—J 0 P — aoz ™M ny48
48
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Multiplication

White Rose

MATHS

Progression of skills

Key representations

Calculate percentages

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

¢CKSNBE INB X f2|X £ Aa YIRS daJ 2F X 32
¢t2 FTAYR X 333 L
100% 100%
50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
25% | 25% 25% | 25%
To find 30%, | can find 10% and then multiply it by |
pUE: 2X 2X To find 23%, | can use 1092 and 1% 3
Hpz: 2X 4X To find 99%, | can find 1%, then subtract from 1009

Calculations involving ratio

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

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

C2NJ SOSNE X X

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

adults

children

The ratio of adults to childrenis 1 : 6

GKSNBE I NB X
X 6
Adults Children
1 6
x_%( 2 12 >><3
3 18
X6
A M H o N p cC
I Rdzi4-&
| KAY[RN
A Cc M W
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Progression of skillsDivision MATHS
Year group Skill

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

A Sharing

o

Grouping

Make equal groups grouping
Make equal groups sharing

Find a half

o o o I

Find a quarter

©White Rose Education 2024 75

n



White Rose

Progression of skillsDivision MATHS

Year group Skill

Divide by 2
Divide by 10
Divide by 5
Missing numbers
Unit fractions
Non-unit fractions
Divide by 3
Divide by 4
Divide by 8

Related facts
Divide a 2digit number by a digit number- no exchange
Divide a 2digit number by a digit number- with remainders

Unit fractions of a set of objects

To o o To To Do Do Do Do Po o I» I» o

Non-unit fractions of a set of objects
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Progression of skillsDivision MATHS
Year 4 A Division facts to 12 12

A Divide a number by 1 and itself

A Related facts

A Divide a 2 or @ligit number by a Higit number
A Divide by 10 and 100

Year 5 Mental strategies
Divide numbers up to 4 digits by adigit number

Divide by 10, 100 and 1,000

o o Io Do

Fraction of an amount
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Progression of skillsDivision MATHS
Year 6 A Short division

A Mental strategies

A 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

To o Do Do I» I» I Do

Calculations involving ratio
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Division

White Rose

MATHS

Progression of skills

Key representations

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

Sharing ¢CKSNE INB X Ff0d23S0iKSN®D
_ _ . |¢KSe& NP akKlNBR Sldzd ffe SGsSSy X 3IANP
Provide practical activities
such as sharing items durir]
snack time. Encourage
children to check whether
items have been shared @ @ ﬁ
fairly (equally).
Grouping ¢CKSNBE | NB X
¢KSNE | NB X
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Division MATHS

e or
Progression of skills Key representations
Make equal groups ¢ KSNB | NB X | Circle groups of 2 ¢l 1S X OdzmSa
grouping | 26 YlIyeé 3INR|¢KSNB | NB X | Makeequal groups.
you make?
Encourage children to Gl OD) ) - - - - - -
physically move objects int( 9 0 0’ G'
equal groups. They can als ‘ 0 9 - - - - - -
circle equal groups when 9 9 o A
using pictures. 000000 ¢CKSNE I Nb X
000000

Make equal groupg X
sharing ¢

Encourage children to cheg
that the objects have been
shared fairly and each grou
Is the same.
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2T

Division MATHS

Find a half To find half, Ineedtoshare] | ' £ ¥ 2F X AalL¥T X Aa KF{ ¥
into 2 equal groups. whole?

Start with practical o / / / / / /

opportunities to share a B 3 NglS

quantity into 2 groups. o (¥ e (e

Progress to circling half of 02000 00 ,°°

the objects in a picture and| ® %°® oo 0

then to finding the whole

from a given half. o A n Aa KFft ¥
¢KSNE | NbB X

Find a quarter Tofind a quarter, Ineedto [ ! ljdzr NISNJ 2 F|LF X Aa 2yS
share into 4 equal groups. the whole?

Start with practical

opportunities to share a ﬁ!@.&%ﬁﬁ!ﬁ %’—’Q?%!s}m @ e

guantity into 4 groups. @eee>

Progress to using pictures {

bar models to find a quarte 0 o @ Py ?

and then to finding the ®e og0 '..:i ®e® ( 1

whole from a given quarter. .'.
¢ KSNE | NB X o Aa 2yS | pz
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Division

White Rose

MATHS

Progression of skills

Key representations

Divide by 2

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

¢CKSNB | NB X Sljdzt ¢

g@@@
35 0908

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

2
2

-I>CD

ooooloooo 4 I 4

Divide by 10

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

¢ KSNE | NB X Sldz €
X 10 X
6 10 60

Mﬂ Ma Ma Ma Ma Mn

I [ [ [ [ [ [ I I I I
N MAHNONNAPACANT AY NPAM N .

{X aKINBR SldzZtte o

X 10 X
6 10 60
60 10 6

cn
C|C|C|C|C|C|C|C|C|C
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Division MATHS

Divide by 5 ¢KSNEX |NB X Sljdza f [X aKFNBR Sldzaftte oS
X 5 X X 5 X
Encourage children to @ 6 5 30 6 5 30
compare the grouping and @@ 30 5 6 ®®® 30 5 6
sharing structures of @ @ @ @ @
division and to make links
with timestable facts. o ll
OOV o
I T e e e s e e R 000000 000 000 000
0 5 10 15 20 25 30 35 40 45 50 000000006000 000
Missing numbers X RADGARSR 0@ Hkpkmn Aa Sldaft G2 X
Bar models are useful to 5> 10
show the link between 10 | 10
multiplication and division. >

10 | 10| 10| 10 10 |:|510

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

©White Rose Education 2024 83
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White Rose

MATHS

Unit fractions ¢KS 202S00a KIFIgS 6{¢KSNS N5 X Sljdz
groups. ¢CKSNE A& X LI NI ORA

In Y2 the focus is on finding Myx & Y Y Y Y Wi e

M M and— [] 000 XX []

H'n

Bar models are useful to 00 A 00 X Y )
show the link between L as b “b @O Ty
division and finding a

fraction. eee |eee 000 eee (DD (1 )
Non-unit fractions ¢tKS 202S00a KIFI@S 0{¢KSNB INB X Sljdz f

groups. ¢KSNE | NB X LJ NI &

In Y2 the focus is on findind Ll < HP

" o 3 iOfx Aa 000 000 (000 000 |j|S circled.

— and=

M n

000 000 000 000
Promptchildren to notice :::
H. . M

thatﬁlsequwalentoﬁ e e e © © o 000
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Division MATHS

Progression of skills Key representations
Divide by 3 ¢CKSNE | NBE X 3INRdzZf{X KIFra 0SSy &aKI NBR Sl
X 3 X 3
Encourage children to 2 3 6
compare the grouping and @ @ 6 3 2
sharing structures of { ,-
division and to make links L4 o "'«\,_..f--"—"'-m\'
with timestable facts. o0 B
o0 0 1 2 3 4 5 6
Divide by 4 ¢ KSNE | NB X 3INZdzl 0SSy &KINBR SJ
X 4
Encourage children to 2 4 8 @
compare the grouping and @ @ 8 4 2 @ @
sharing structures of oo 2 4 8
division and to make links 4 | 8 4 2
with timestable facts. T~
e . : :
.. 0 1 3 3 4 5 § 7 =8 ..|..|..‘.. 2 | 2 | 2 | 2
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Division MATHS
Divide by 8 ¢CKSNE |NB X 3INR|X KlFIa 0SSy akKlNBR Sl dz
X 8 X 8
Encourage children to p- -
compare the grouping and 2 8 16 I I |
sharing structures of 16 8 2 :|.|. .|:..|. """"
o : 0 8 16
division and to make links
with timestable facts. .
00000000 2 8 16
00000000 oojeojocfeo[eefeofosfee]| 15 g 2
Related facts X X Aa Sldztf G2 X=
a2 X HSyAmRa Sldzrt G2 X GSyao
Link to known timegable S ‘ - L
facts. 0000 O00O
EEEE EEEE E EE 0000 0000 1 s 4
0000 OO0O 120 3 40
Divide a 2digit numberby | X GSya RAQGARSR o0& X Aa Sldat Gd2 X Sy
a 1-digit number- no X 2ySa RAOARSR o6& X Aa Sldzt Gd2 X 2yS
exchange @
annnnnnnn] 60 2 30
Partition into tens and oneq | en 4 2 2 o0 o
to divide and then T Q0 @
recombine. T (1] 4 2 32 @ 0 00 O
(ITTTITT D 6 3 Q0O Q
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Division MATHS
Divide a 2digit numberby [ X Sy ad RAGARSR 0&|¢CKSNB INBE X 3INRdzZLBA 4
a 1-digit number - with X 2ySa RADARSR 0@[¢KSNB FFNBE X NBYIAYAY
remainders 31 4 713
-4 -4 = 4 - 4 -4 -4 - 4
Encourage children to
partition numbers flexibly i_ @ : LA UL
to help them to divide morg |errrrrrrro —
efficiently. mussssmuns) 94 4 2312
easssmasas)
| s | (1) 0 e |G e RN
weme | 80 4 20 | 9O O 00 (000
I 00 00 o0 |000 L
errrerppeg 16 4 4 00 00 00 000 o
T || teee 9% 4 24 | 55 — 50 looo
Unit fractionsof asetof [¢KS ¢gK2fS A& RAGA|lhyS X 2F X Aa X
objects Each part i%' of the whole. "
Bar models are usefulto | @ @ @ (oo ®) n012153 leee eee/00e|eee
show the link between X N (o0 ®) "
division and fractions, for | @ @& @ (o0 ®) 50f 36is 12
gxarnple, d!viding by3and| ¢ @ @ m
finding a third. M _ 000 | 000  ©O00
ﬁof 12 apples is 3 apples.
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Division MATHS

Non-unit fractionsofaset |¢ KS K2t S A& RAGAR|{M, o %ET XX K® X
of objects .M [
Each part 'ﬁ of the whole.
Bar models_areaélsiful X X ] (9O ® ) (ﬁ)Of 12is 9 [ T oo leooe oo
representation and show
the links with division and A A (. 00 )
multiplication. . . . (. ‘ .j ﬂof 36 is 24
N N CXXD °
0 | 000 | 000  ©O00
ﬁof 12 apples is 9 apples.
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Division MATHS

Year 4 A Recall division facts for multiplication tables up to 122
A Use place value, known and derived facts to divide mentally, including: dividing gy 1
A Find the effect of dividing a orer 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 12 ¢ KSNBE I NBE X 3N dz 4 0SSy &KIFNBR SJ

X K
X X X X

Encourage children to

compare the grouping and 000000 .Q|Q.|.Q """
sharing structures of 000000 000000
division and to make links I |

with timestable facts.

2 6 12 |_1_|_ 24 U 2 6 12

12 6 2 0 6 12 o0 00 00 00 0000 12 6 2
Divide anumberbyland [2 KSYy L RA@ARS |\ Whenldivide anumber by itself, the answer i
itself number remains the same.

5 shared between 5is 1
Children may try to divide g 5 shared between 1 is 5@

number by zero and it = Py _ _
should be highlighted that | There aréb groups of 1in 5 @ @) C;D 'f:;)_) ’CQ,\)

this is not possible. There isl group of 5in 5
k- k. . : +
QIO i
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Division MATHS
Progression of skills Key representations
Related facts X X Aa Sldzt G2 X )
| | a2 X HKSya Sld+t G2 x GSya
::'”f to known timesable [} R X KdRWNBRIjdzZf (2 X Kdzy RNBRAa @
acts.
000 OO0 ©00
000 OO0 ©00O
000 000 600
o/ W/ 21 7
000 000 oo 2% 7 3 3
000 000 OO0 210 7 30 210 3 70
000 OO0 O©O® 2100 7 300 2100 3 700
Divide a 2 or aigit L OFy LJ NI A GAJIcannot share the hundreds/tens equally, so | need t¢
number by a idigit YR X 2ySao SEOKIY3aS m X F2NJ mn X
AGIOE] @ @ 300 3 100
. 80 4 20 120 3 40
Progress from divisions wit 4 4 1 15 3 5
no exchange, to divisions 84 4 21
. 435 3 145
with exchange and then
divisions with remainders. | [ e [IGREI Hundreds Tens ?
Q0 L @ OO00 00000
Q0 0 © 0000 00000
00 Q © OoC0| (90000
00 ) o— O
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White Rose

MATHS

Progression of skills

Key representations

Divide by 10 and 100

When | divide by 10, the digits move 1
place value column to the right.

When | divide by 100, the digits move 2
place value columns to the right.

Encourage children to X A& SHIK GKS arAl S |XTABKEBYRNSRUOIK (GKS 3§
_notlce that dIVIdlng t_)y 100 h e ¢iK I T O & Tth | Hth h e ¢ciK I G T O & Tth | Hth
is the same as dividing by
10 twice. 0 @ 00 CYOX] ® 0@
O & Tth Hth T O # Tth Hth O e Tth Hth T O ® Tth Hth
'100@ @100 . X +® 00
2 10 0.2 12 10 m2 2 100 0.02 12 100 n.12
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Division

White Rose

MATHS

Progression of skills

Key representations

~

The short division method ||
introduced for the first time,

1|3

3|3|9 H
200

Mental strategies L OlFly LI NIAGIL Oy akKz2¢g 3[¢2 RADARS o0&
X G2 KSf L) YS| numberline. 6& X [yR 0KS
easily. NBadzZ &6 o6& X
@ 100 x 4 9 x4 436 4 436 2 2
m 436 2 218
0 400 a36 | 218 2 109
Divide numbers up to 4 ¢KSNBE I NB X 3INBdzZLl 2F X KdzyRNBRakidSya
digits by a digit number [L OFy SEOKIy3IS m X F2NJ mn X
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Division MATHS

Progression of skills Key representations

Divide by 10,100 and 1,00 ¢ 2 RA A RS o0 & MﬂKMﬂﬂKMZnnnZ L Y2@S |t
X A &tenth/gns-hundredth/onel K 2 dza | Y R GKS aAl S 27

Encourage children to TR T B~ [

notice that dividing by 100 e o@ |

Is the same as dividing by |

10 twice, and that dividing | |-™ | T [E8E Th | Kb

¢ 120 10 12
by 1,000 is the same as ® 09

d|V|d|ng by 10 three times. Th H T O & Tth | Hth |
o 120 100 1.2

Th H T O & Tth | Hth |

+® @ee 120 1000 O0.12

Fractionof anamount | 1ofingdde ¥ x 3 L y$SR 2 RAGA RS 56 & WSy Xii K S
. = 4 w - W 5

Bar models support childre PYIRT e DA WE e Be s X p ! N

to understand that to find a| (ee|ee ee/ee e8| COOCOQOICO|[I[elsle6ls]s Mi £ 6

fraction of an amount, we | (®®/®® ®®/ee e | O 00O p- =

divide by the denominator 5

: M. M. ,

and multiply by the —1 &En — 1 ¥En ’ 0

numerator. P I -1 £ 24
0. 0. —
IS | N H | XEI'I 24
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Division MATHS

Xt.

aces.

Progression of skills Key representations

Short division ¢KSNE INBE X 3INRdzZLla 2F X Kdzy RNBRak G Sy a
_ L Oly SEOKIyYy3S w o

Encourage children to
interpret remainders in
context, for example
1y26Ay3a GKI G
Mé O2dzZ R YSI
boxes with 1 left over so 5
boxes will be needed.
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White Rose

MATHS

Mental strategies ¢t2 RAOARS o0é X I L OFy FANRIO RAOARS 0o
Include partitioning and 240 60 240 10 6 9120 15 9,120 5 3
number line strategies 200 — RS —» - >_, 9,120
outlined in Y5 as well as { A \
division using factors. 480 24 480 4 6 | | | | |

480 —p| +4 D>—b —| +s >—r BEER
Long division Method 1 Method 2
The long division method is AR =12 Gl olilolalris
introduced for the first time| 2[4 372 15[377 2 12[a]3 2, 13[1 42 6
Two alternative methods 3—§g (12 %30) i%% (15=20) 3—211_.- l%%
are shown. 7.2 | (12%6) 60 (15 % 4) 7.2 IEE

Q 1|2 1] 9

Order of operations X KlIF&a IANBFGSNI LINA2NRGE GKFYy X3 a2 GKS
Calculations in brackets
should be done first, then
powers. Multiplication and 000 00 000 00
division shoudbe | /4 N\ T 000
performed before addition
and subtraction. 6 4) 2 5 6 4 2 8
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Division MATHS

Divide by 10,100 and 1,000 ¢ 2 RA @A RS o6& X I L Y2@S GKS RAIAGa X
Encourage children to

. e . H T Tth Hth | Thth
notice that dividing by 100 | [p@le (e e®
is the same as dividing by | |® [
10 twice, and that dividing | ——— e 22 0 Sls 208 LU Sl
by 1,000 is the same as eole 0o 312 100 3.12 906 100 9.06
® 312 1,000 0.312 906 1,000 0.906

dividing by 10 three times.

Divide decimals by integerg | knowthat8 8 8, G2 SEOK

solalsoknowtha#8 8 X

This is the first time childre

divide decimals b b
oo 9288 9995 9828

0000 0000 000D
39 3 13 39 3 13 @ 3 013

Decimal and fraction ¢KS FTNYOuA2y X Aa Sldza qU;g equal tol
equivalents [

0.2 0.4 0.6

oTi=
gojj==
oTlo
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