White Rese

Addition MATHS

Add using mental strategies To add ..., | can add ... then subtract ...
NI
Add 1s, 10s, 100s, etc. to 6,45 [99
any number.
+100
Us;etntér?bir bonds and 48,650 + 300 =
reiated racts. 48,650 + 30,000 = G ERNC A ER
48,650 + 30 = 6458
Add whole numbers with | can exchange 10...for 1 ... i
more than 4 digits bg Y- @@ )
-1~ ”@»;; 00 e
Encourage children to © | +li6l2(3/1]
estlmajce and use inverse & 0eee6 S}f\: .g___z...g..p_,.z e
operations to check answers & ErIEE
to calculations. T 1+i21] T8l |a
A oln ple (8l9/9]2]6]
] ©
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Addition

White Rese

MATHS

. D
Add decimals with up to 2 | do/do not need to make an exchange because ...
decimal places | can exchange 10 ... for 1 ...
Tth | Hth | Thth
Progress from the same o 00009 + 258 i :
number of decimal places to o ‘
7 Tenths Hundredths @ @
a different number of 50 000 o0
decimal places, and from no il O 0000 00
exchange to exchange. 000 .0 © OO o0
Complementsto 1 : :
0.3+ =1 035+ =1 .
Pairs of numbers with up to ° °
3 decimal places which total o
1 R : '
éL ojelele
Encourage children to make 4|
links with bonds to 10 and 4+6=10 04406 = 1
1
el e n o7 44 + 56 = 100 0.44 +0.56 = 1
i 444 + 556 = 1,000 0.444 + 0.556 = 1
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White Rese

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
same denominator before

adding. e e
B I

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

B
-+
colw
Il
00N
+
0ol
Il
oojun
Bl
-+
oolun
I
ool
-
ool
]
|
=

ool
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White Rese

Subtraction MATHS

Subtract whole numbers | can exchange 1 ... for 10 ...
with more than 4 digits e T
QO QO O e

Encourage children to 3 ‘ T o e 33';14513 3 s| |af |8
estimate and use inverse | = 69 i~ [3l2i7ial - 1 2

i L (2.8260 ; 2i0:8i5/8[ |
operations to check answers / ey ol ey
to calculations. : ‘ :

218121810

Subtract using mental
strategies

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

Subtract 1s, 10s, 100s etc

from any number. s

Use nun\:ber bonds and S8.650 — 3D =
related facts 48,650 — 30,000 = l !

: 48,650 — 30 = 6,458 6,459 6,558
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Subtraction

White Rese

MATHS

 Progression of skills

Key representations

Subtract decimals with up

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

= ©
e w
£

Il

to 2 decimal places Tenths Hundredths 24.4
00 000®| -iv:| | DBELTE
Progress from the same LSO DLD 1|2
number of decimal places to & 07} 2 5 . 2l 414
a different number of @ = 3112
decimal places and from no @
exchange to exchange.
Complementsto 1 1 0354+ —1

SH3 6%

10—4=6
100 — 44 = 56

1—-0.44= 0.56
1,000 — 444 =556 1 —0.444 = 0.556

1-04= 0.6
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White Rese

Subtraction MATHS

Progression of skills Key representations
Subtract 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
------------------------ : ¥

e e . O A 1.2 3.4 5 8. 31 8 3
Convert fractions to the L D S ¢ % § 8. 8 9 9 .8 § . §

9 | | | } | | 1 { | ] _2. —_ Z. — _6.. - g im ..4_
same denominator before g AU A i, 1* S ; B ; 38 89 8
subtracting. Progress from 3 3 3

subtracting fractions within | 3 "f5={5s 15~ 1%
1 whole to subtracting from

a mixed number. e

XX
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Multiplication

White Rese

MATHS

L

Multiples and factors

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

... is @ multiple of ... because

sa x LR = o0

ﬁ;f: 718 ",'#‘? 10

GEE e
{ T % [ .',i'fL e ok 2
31 “\;l? 13 | 14 ﬁ‘ 16 {17 (18 | 19 | 20

W . | -
(2122232425 26|27 28|29 |30

... is a factor of ... because
2 W L e
00000099 1x3

1, 2, 4 and 8 are factors of 8

2 X4

The common factors of ...

and ... are...

Factors of 12

&

Factors of 20

Square and cube numbers

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

000

e 6000

® 66 oo0
IRl - 23 - Fea
12=1 22= 32=9

... cubed means ... X ... X ...
$E€G
€6 6@ '
% ., o D
e ee
4X4 IxX1Ix1 2X2X%X2 3X3x%x3
42 = 16 121 23=8 P =27

©White Rose Education 2024

12



White Rose

Multiplication MATHS

Progreésio-n of skills | Key representations
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 ... = S

@ o QOO 1,115 2
This builds on the short e 3
multiplication method ® © fj.—-:;'} 000
introduced in Y4 = 7o) “\ 500
Multiply numbers up to 4 | can partition ... into ... and ... First, | multiply by the ... Then | multiply by the ...
digits by a 2-digit number “Toccolesse G z Ry g B

Q0000|0000 [30] 1200 | 120 : - o 5
Numbers are first & 8838 0000| 2| so 8 o e e i
partitioned using an area 012332/ 90%8 LR 3120
41118

T O quceq | 32X 44=1200+80+120+8 S T
multip |c'at|o.n IS introduce 3) x 44 = 1,408 300 + 90 + 20 + 6 = 416
for the first time.
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Multiplication

White Rese

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.

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

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

Th H T 88 th

Hth

00,00
o

2.34X10=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 ...
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

©White Rose Education 2024
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White Rese

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 with repeated JLIRS O A O
addition. rj7yriri?
1 i D S e |
EgeXxd4=f+c+g+5|ixs1,2,21,1,1 5 s Gt
5 SO TR AR gNS g R g g el Gl Bl dad
¢ JEL B T B LR oy O e ) T 2 2 2
5 5 5 - 5 5 9 5 5
| ] T I 1o}
i I 1 | ! 1
0 1 0 1
Multiply mixed numbers by | | can partition D.D_ intol:l and L
a whole number L L] 5
25X%X3
S S . | S : E
2X3=6 = X3===2
EEE el B | 3 3
B R B 2§x3=6+2=g

©White Rose Education 2024 15



MU'tipIication White Rese

Find the whole If[—:l-I is ..., then the whole is ... X ... If%is ok then% is ... and the wholeis ... X ...
Children multiply to find the

whole from a given part.

. : — o omed-
gof =b 7of__—-24 7—24.4—6
2
: 3XG=30 | : - Ixb=wd
6|616]16]6 %—Of30=6 E it ;of42=24
24

©White Rose Education 2024 16



Division

Progression of skills

White Rese

MATHS

Mental strategies

| can partition ... into ... and

... to help me to divide more

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

100 x 4 9x 4
| | |
0 400 436

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

436 + 4 =436 +2 + 2

436 + 2 =218
218 +2 =109

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

The short division method is
introduced for the first time.

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

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

©White Rose Education 2024
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White Rose

Division MATHS
Progréssion of skills Key represe-ntations
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 =
notice that dividing by 100 565 ’
is the same as dividing by o
10 twice, and that dividing 120 = 10 = 12
by 1,000 is the same as
dividing by 10 three times.
120+ 100=1.2
i ‘e @@ 120-+1,000=0.12
Fraction of an amount To find%of ..., | need to divide by ... If% is ..., then the whole is ... X ...
i ?

Bar models support children and multiply by ... ; 1 s
tounderstand thattofinda | (e e 0ee|ee® ee/ee COIOCOICOIOO I [slelslsles S 5
fraction of an amount, we 0000000099 (0|0 O O -
divide by the denominator 1 1 5
and multiply by the —of 20 = — of84 = r L <L
n 5 4 =of __=24

umerator. 7 of__

3 3 e
-5—of20= ZOf84= 24

©White Rose Education 2024
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Addition

White Rese

MATHS

ressionofskills | Key represent tions
Add integers up to 10
million e g
3 4,6 1 SO bt i
Encourage children to +l118 | 18] 85
estimate and use inverse | + 6 :
operations to check answers > 305 2 e H i lale 8
to calculations. w ‘% 1 el 2,354 750 | 1,500 :
Add decimals with up to 3 | do/do not need to make an exchange because ...
decimal places : ‘
™ e
Progress to numbers with H@
digits in different place e I 0 i e o
value columns. 00 |0 100l | [ [ [sl1]o]s lilstelzl7] |
. 00 +|2{1/5|4 +| |8is
Encourage children to check () BROE 2lalelol7
that they have lined up the ok oy wm b L EE il G
columns correctly. e
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Addition

White Rese

MATHS

Order of operations

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

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

3+44X2=11

3x4+2=14

Negative numbers

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

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

—3+45=2
| | | |
| | | | | | | | { |
iy il o owed g O 102 ¥ RS
+11 +5 —11416=5
| i n
et 1 4 0 5

| | | Rl
| I I | I I I e ey I
i B BEa SR e WG 0 N Wy SlE DI T

The difference between—-5and —1is 4

The difference between —5 and 5 is 10

©White Rose Education 2024



Addition

White Rose

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 ...

e
016

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

[ER———
{
R |

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

©White Rose Education 2024



Subtraction

White Rese

MATHS

million

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

Subtract integers up to 10

2y "4 g |2 1
~{118{4|3
1 1 0

shics i

2,354

750 |

Subtract decimals with up
to 3 decimal places

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

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

|o |

LA

Thth

e |

ol w
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Subtraction

White Rese

MATHS

Order of operations

Children learn the order of
priority for operations in a
calculation. Calculations in
brackets should be done
first. Multiplication and
division should be
performed before addition
and subtraction.

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

Negative numbers

Children subtract from
positive and negative
numbers and calculate
intervals across 0

PP HE
BPIW
CIIC)" ]
OSsSs oo0s 008¢
S &S o00s BB
8—-2x3=2 900@® 8—-22=4
(8—2)x3=18
-ams| (YY) g 1
| . o el =3 X -4 B 1 2 F A B
i i Hnes et SupEe T S e . :
Sl el % et B 2 % 4 3 The difference between—5and —1is 4
-5 -5
s B R m
I [ |
T e e — = : >
-5 —4 -3 -2 -1 0 2. 3 & 5 The difference between 5 and —5 is 10
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Subtraction

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...

i ¥
' 1

i
4

win |

l ey
Ol

It
wjn

:-:.6—
9

O]

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

2 4 e s &
g 2 B 1B N

White Rese

MATHS

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

©White Rose Education 2024
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White Rese

Multiplication MATHS

Multiply numbers up to 4 To multiply by a 2-digit number, first multiply by the ones, j l
digits by a 2-digit number then multiply by the tens and then find the total. e 31 & ig ; Jl
i | ;17 1.2 A2 (1,207%6)
36210 (1,207x30)
3.4/ | |
Bz LE
Multiply by 10, 100 and To multiply by 10/100/1,000, | move all the digits ... places to the left.
1,000 i 18 10/ 100/ 1,000 times the size of ... 7
Some children may over- R ™ | ou | T ™ | W T Tth | Hth | Thth
eneralise that multiplyin 0 00 00 0 00 00
2 . e 0@ " e ee
by a power of 10 always :
results in adding zeros. 234 X 10=2,340 0.234x10=2.34
234 x 100 = 23,400 0.234 X 100=234
234 x 1,000 = 234,000 0.234 X 1,000 =234

©White Rose Education 2024 12



White Rose

Multiplication MATHS

Order of operations ... has greater priority than ..., so the first part of the calculation | need to do is ...
Calculations in brackets
should be done first. 29D DOOD
Multiplication and division HOH®
should be performed before 3 A% =11
addition and subtraction.
Multiply decimals by | know that ... X ...= .., | need to exchange 10 ... for 1 ...
integers solalso knowthat..X ... =.. = S ,
)O0® 09 || [ | izl |
This is the first time children P00 foooe o0 | - 3
multiply decimals by EOO 000 O SEESLLLALAS
numbers other than 10, 100 L9 s
or 1,000 H T Toh Hir
Encourage them to make o9 | ® o9 ® 9009
links with known facts and 1 i ‘ ‘o [ AN , ( w}: || @9 | @ | oo 1 @ OO:J
whole number QIGIOI0IE oo o (000l ee i o [0
multiplication. g 2 e O/ CIOIETR "‘/ O
Ex2=12 6 %02=12 ® ®
213 X 4 =852 213 x4 =852

©White Rose Education 2024 13



Multiplication

White Rese

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.

¢ T NN | 2 4 8 ek 8k
I ET R INETTE i g
Find the whole lfﬁ is ..., then the whole is ... X .. |f% 18 o thenl-:}]- is ... and the whole is ... X ..
Children multiply to find the
whole from a given part. % of =18 g of =48 i
) g~ 48 -4 =12
r ) = !
e : : 9x 12 =108
1 Al
o g =0 o 5 of 108 =48
48
©White Rose Education 2024 14




White Rese

Multiplication MATHS

Calculate percentages There are ... lots of ... % in 100% ... % is made up of ... %, and ... %
To find ... %, | need to divide by ...
Children first learn how to 100% 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% | 2%
of these amounts to find To find 30%, | can find 10% and then multiply it by 3
any percentage. 50%of .. =..+2 To find 23%, | can use 10% X 2 and 1% X 3
25%of..=..+4 To find 99%, | can find 1%, then subtract from 100%

Calculations involving ratio

Encourage children to see

Double number lines and
ratio tables help children to

For every ..., there are ...

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

X B

B

X6

the multiplicative Adults Children
relationship between ratios. e 1 6
They will need to multiply adults X & 2 12 ) X 3
or divide each value by the 3 18
same number to keep the

. . children
ratio equivalent. Nt

see both horizontal and 8 1. ¢ 3 4. % §
vertical multiplicative hduns
relationships. The ratio of adults to childrenis1:6

0 6 12 18

©White Rose Education 2024
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White Rese

Division MATHS

ar_ s

Short division There are ... groups of ... hundreds/tens/ones/ in ...
| can exchange 1 ... for 10 ...

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

L EAEh
a[esze

©White Rose Education 2024 17



Division

White Rese

MATHS

Mental strategies

Include partitioning and
number line strategies
outlined in Y5 as well as
division using factors.

To divide by ..., | can first divide by ... and then divide the answer by ...

240 +60=240+10+6

20— | =10 >—> —

480+ 24=480+4+6

9120+15=9,120+5+3

9,120

e

480 —p | + 4 >—§ soely| S G >—-P ..
Long division Method 1 Method 2
The long division mgthos:l is alslsl sttt shate FelitalsliTs]
introduced for the first time. | 12[a 3 2 CEHEOEIEEE 12[4 3 2 afiiaiz2le] | |
Two alternative methods SRS L e s B ERLI LIRS (15 20) 36l EIEICIARE N
8 ) e kB 7i2] 7.2 P 119218
are shown. ‘ 7.2 | (12x8) 60 (15% 4) 1 i7i2f BERERED
LD ofel 1121 0 bt 9

Order of operations
Calculations in brackets
should be done first, then
powers. Multiplication and
division should be
performed before addition
and subtraction.

29© 99
E L
6+4+2=8

©White Rose Education 2024
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Division

White Rese

MATHS

Divide by 10, 100 and 1,000
Encourage children to

To divide by ...,

I move the digits ...

places to the right.

H T Tth | Hth | Thth
notice that dividing by 100 I ..;
is the same as dividing by L e Gopas o we gt
10 twice, and that dividing G T 12 " . = +: 205 7 i ___90'6
by 1,000 is the same as I.. o [eo0 212 e 1000 _3'12 . il i i "3'06
dividing by 10 three times. ® S LA = 0ol el
Divide decimals by integers | | know that ...+ ...= .., | need to exchange 1 ... for 10 ...
so |l also know that ...+ ... =
This is the first time children
divide decimals by numbers 0000 0000 OO0
other than 10, 100 or 1,000 0000 0000 (@000 Lo L]
. : ; 143 3
CO000 0000 oo Too oo i[53 72
39+3=13 39+3=13 039+3=0.13

Decimal and fraction
equivalents

The fraction ...

is equivalent to the decimal ...

] 1 1
| 3 | 3 S 0.28 025 L 025 I 0.25
AR R A 02 | 02 [ 02 [ 0z | 02
%l w % wlw| 6] s]%]%] [o1]or]or]or]or]esfor]or]orfon
g s 2 3
E—OZ 5—0.4 §—0.6

L, L
0] is equal to 100

©White Rose Education 2024



Division

Divide a fraction by an
integer

This is the first time children

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

I am dividing by ..., so | can
split each part into ... equal
parts.

White Rese

MATHS

... IS equivalent to ...
SO coe v = s F L

be used to support
understanding where
needed.

1
e == +12
) of 36 = 36

divide fractions by an 4 . L,
integer. 7 7 i 6

e

il
Fraction of an amount To findl%| | divide by ... h‘l%I is equal to ..., then % are | 1fis equal to ..., then the
Children divide and multiply fatet .. ks e
to find fractions of an

? 1 2,700 m

amount. Bar models can still = of36 =36 +2 T ' = B :

7 1
-9-0f 2,700 = ) of 2,700 x 7

48

of 48

ol &

©White Rose Education 2024
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White Rese

Division MATHS

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

To find ... %, | need to divide by ...
Children first learn how to : Too% : 100%
find 1%, 10%, 20%, 25% and s0% 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. 50% of ... = ..+ 2 To find 23%, | can use 10% X 2 and 1% X 3

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

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

=8
Encourage children to see v

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

relationship between ratios. 1 6

They will need to multiply adults +3 2 12 3
or divide each value by the 3 18
same nurpber to keep the chiilelves | '\/
ratio equivalent. +6

Double number lines and
ratio tables help children to

see both horizontal and g 1 2 3 % 9 %
vertical multiplicative Ch‘i\&gg

ionships. io of chil Itsis6:1
relationships The ratio of children to adults is 6 0 6 13 18
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