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Calculation Policy

Welcome to our Calculation policy. This incorporates elements of the White Rose Maths
Calculation Policy for KST and into early KS2.

This document is broken down intfo addition and subtraction, and multiplication and
division.

At the start of each section there is an overview of the different models and images that
can support the teaching of different concepts.

Each operation is then broken down into skills and each skill has a dedicated page
showing the different models and images that could be used to effectively tfeach that
concept.

There is an overview of skills linked to year groups to support consistency through the
school.

We understand that for children to become competent mathematicians they must be
given the opportunity to embed their learning using concrete resources, then develop
their understanding of pictorial representations before they are able to solve abstract
problems.

Concrete Pictorial Abstract



Part-Whole Model

Calculation Policy
Addition and Subtraction

Bar Model (single)
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Bar Model (multiple) Number Shapes

Discrete
} 10 7+3=10
7—3=4
4
Continuous
7 2304

i p - 1,014
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7=3=4 2,394 - 1,014 =1,380




Ten Frames (vithe (0

4+3=7 4isapart.
QO®O®® O 3+4=7 3is a part.
O O 7—3=4  7isthe whole.
7—4=3
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Ten Frames (within 20) Bead Strings
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Number Tracks

5+3=8

5+3=8
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L | | l | L | | | l T
1 ] ! !
W

I N T N ! N —
L L L
3

8+7=15

[1]2]=]e]s

TN N N N N N_—
L L L
3

20

. 1'-I.1E I-E |.1d-[@j 16 |- 7 I 1B I 19 0]

W

T 1@ ]




3B +37=72
W
35 40 0 72
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Base 10/Dienes (addition) Base 10/Dienes (subtraction)

Tens Ones
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Place Value Counters (addition) Place Value Counters (Subtraction)

Hundreds Tens
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White Rese

Progression of skills - Addition MATHS

Year group Skill

* Subitise to 3

* Count how many

* Make numbersto 5

* Add 1 more (through songs and rhymes)

* Conceptually subitise to 5

* 1 more

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

* Add more
* Add together

*  Add more
*  Bonds within 10
* Related facts within 20

* Missing numbers




White Rose

Progression of skills - Addition MATHS

Year group Skill

* Add 1s to any number (related facts)

* Add three 1-digit numbers

* Addacross 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




Addition

White Rese

MATHS

Progression of skills

Key representations

Subitise to 3

Instantly see how many.

How many do you see? % %% ?

OO0k

uﬂiﬂ oy

4

Count how many

Begin to count objects using
1-1 correspondence.

How many are there?

1 2 3 4 5

PRRD

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

Make numbers to 5

Start by showing 1, 2 and 3
using fingers.

Show me... é % %
0® s

Begin to link numerals to quantities.

4
siég 3 SSbS 5

Add 1 more

Through stories, songs and

rhymes.

How many do | have now?

Le

M

—il-ll-:v.




Addition

Progression of skills

Key representations

White Rese

MATHS

Conceptually subitise to 5

Notice the parts that make
up the whole.

What do you see?
How do you see it?

Lo ww e BE

1 more

Continue to link to stories,
songs and rhymes.

1 more than ..

0000

OQ

112|3(4(5(6|7

10

Notice the composition of
numbers within 10

Link to stories, songs and

rhymes.

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

T4

How many ways can you make...?

ws | B




Addition

Combine 2 groups

2 groups are combined to
find the total.

There are ....
There are ....

There are .... altogether.

00
» ) -

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

Q0010
0000

White Rose

MATHS

Add more

A quantity is increased.

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

i S

| have ....
| add .... more.
Now | have....

4




Addition

White Rase

MATHS

A quantity is increased.

01000

-«

_—

[1[2[3/@s[67]8]s]10

Progression of skills Key representations
Add together There are ... ... 15 @ part. ... plus ... is equal to ...
(aggregation) There are ... ...is a part. ..isequalto... + ...
There are ... altogether. ... is the whole.
2 quantities are combined 4+2=6
to find the total. . o EQ . . 2+4=6
@®
7 OJO) s
Add more First... Then... Now... | start at ... .. plus ... is equal to
(augmentation) I jJumpon ... ..isequalto ... + ...
ﬁ Iland on ...

4+2=6
2+4=6

6=4+2
b=2+4




Addition

Bonds within 10

Include bonds for each
number within 10

Encourage children to
notice patterns.

..ismadeof ... and ...

...and ... make ...

0n®
e 00

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

White Raese

MATHS

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

6+0=6
54+1=6
44+2=6
34+3=6
2+4=6
1+5=6
0+6=6

Related facts within 20

Make links to known facts.

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

ol | oo
ol | [09]o
O 20D
oe| [0ooe
Oel 0ol0e

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

|'/\1f\*
7

| | | |
[ I I T
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i 4 5 &
i
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10 11 12 13 14 15 16 17 18 19 20

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

7=5+2
17=15+2

Missing numbers

Make links to known facts.

How many more do you

need to make ...?

@9

Q0|

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

6
2 | ?

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

2+[ |]=6

6=2+




Addition

White Rose

MATHS

Progression of skills

Key representations

Add ones to any number
(related facts)

Make links to known facts.

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

OlOoK
Qoo
PQDQQ
o0

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

#1 +i

[l
| I | I 1 | I | I
6 7 8 9

#1 +i

=
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23 M 25 26 27 28 29

What do you notice?
Can you continue the

pattern?
5+2=7
15+ 2=17
25+ 2=127..

Add three 1-digit numbers

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

CIC[CIC[C]

OCiOCe .
000
]

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

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




Addition

White Rose

MATHS

Add across a 10 ... can be partitioned into ... and ... ladd ...togetto ...then | add ... 8+5=13
284+ 5=33
Partition the number being [ 500 0O[@® @) Q0000000000000 I»;-. J
added to makea full ten. |[000 @@ \ ooooolooboojoooee]| | |
8 + L= I =S f/.;;\{-—.-l;; B 28 + 4 +—— :”%—Y—%—;_\q
3-;;&;;;110;111215 3 4 5 6 7 8 9 10 11 12 13
3 3 WEE o, Sl
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 ten. s2e e =T m L @
0 1 2 3 4 5 6 7 8 9 10
3+42=5 7
i iR g e o
0 10 20 30 40 S50 60 70 80 90 100 0 7 30
Add 10s to any number ...tens + ... tens = ... tens Toadd...Ineedtoadd 10 | | knowthat..and... = ...
...tens and ... ones = ... ... times. SO.oand .=
Make links to known facts. AR
-zn:ujnfu.-n:)ajn?n.zsjio: 30+20=50
+ JI‘H-B: ‘35‘36-.371‘“1!9‘00‘ 34+20=54
.. 11‘42.‘!:“.6.40'0.‘8;49'50(
.. .751.H‘SI.M-”A%AS?A“.”.EO‘




Addition

White Rese

MATHS

Add 2-digit numbers
(not across a ten)

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

... Ones + ... ones = ... ones
... tens + ... tens = ... tens

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

?

43

D

Add 2-digit numbers
(across a ten)

Begin to exchange 10 ones
for 1ten.

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

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

?

a5

| a7

5 ones + 7 ones = 12 ones
12 ones = 1 ten and 2 ones
4 tens + 3 tens + 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 ...?

b+
10 —

=10

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

... can be partitioned into ...

and ...
10+8=12+
9000 00000
299000 00000
090000 090
200




Addition

White Rose

MATHS

Progression of skills Key representations
Add 1s, 10s or 100s to a The ones/tens/hundreds column will increase by ... What patterns do you notice?
3-digit number =
0000 235+ 3=
Emphasis on mental Q0 00 235+ 30=
strategies including number 00|00 235 + 300 =
bonds and related facts. © o 111 + =118
Prompt children to notice 777 + 2= 604+20= .49 — 181
which digit changes. 777+ 20 = 604 + 50 =
777 + 200 = 604 +90= 111+ =811

Add two numbers ... ONes + ... ones = ... ones ?
(no exchange) ... tens + ... tens = ... tens 345 | 432

... hundreds + ... hundreds = ... hundreds
Mental strategies and Hundreds | Tens [ Ones ) L
et e BEEl- ) st .
written method. .... EEE " @ @ @@@@ C}OO oo +|4 3|2




Addition

White Rose

MATHS

10 or 100

Add two numbers across a

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.

total 100

Pairs of numbers which

o) |7

+2

Hundreds Tens
. = - 255
Formal written method ... tens = ... hundred and ... tens. — ] Isla
involving up to 2 exchanges .
including 3-digit plus 2-digit - I's4 = " ‘
numbers.
:' ,I f: . Hundreds Tens
+ 353 o0 HT O
(81119} O 367
[100] 1/6]4
KLE'SQ% 5|31
5 / 3./
)
Complements to 100 ... plus ... is equal to 100 | add ... to get to the next 10, then ... to get to

+60

- (Y

| ? 38

40

1
100

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




Addition

White Rase

MATHS

Add fractions with the
same denominator within 1

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

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

end point. Children will
need to calculate
complements to 60

| 4:55 |

finish

whole 1,1
BT T T ] i+l
Make links with known e e
facts. B T T T ] 1+2
BT T 1 ] i+ * & & & ¢ &
Calculate the duration of From ... to ... o'clockis ... minutes.
events From ... o'clock to ... is ... minutes.
The total time taken is ... minutes.
Find durations of time
between a given start and +35 mins  + 18 mins

Yy

r
2:25

I 1
3:00 3:18




Progression of skills - Subtraction

Year group

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

* Take 1 away (through songs and rhymes)

White Rese

MATHS

* Conceptually subitise to 5

* 1less

* Notice the composition of numbers within 10
* Partition

* Take away

* Find a part

* Take away

* Bonds within 10

* Related facts within 20

* Missing numbers




White Rose

Progression of skills - Subtraction MATHS

Year group Skill

« Subtract 1s from any number (related facts)

* Subtract across a 10

* Subtract multiples of 10

* Subtract 10s from any number

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

* Missing numbers

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

* Subtract two numbers across a 10 or 100

* Complements to 100

* Subtract fractions with the same denominator within 1 whole




White Rase

Subtraction MATHS

Progression of skills | Key representations

Subitise to 3 How many do you see? @ % é%
Instantly see how many. @ ?

Count how many How many are there? Count out ... from a larger group.
1+ 2 3 A 5 E.g. Collect a cup for everyone at the table.

Begin to count objects using

1-1 correspondence. G ' @

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

Start by showing 1, 2 and 3 @ %
eing fngers 0® s 888 SIS 5
Take 1 away How many do we have now?

Through stories, songs and Q @ @ Q ‘

rhymes.




White Rose

Subtraction MATHS

Progression of skills | Key representations

Conceptually subitise to 5 What do you see?
How do you see it?
Notice the parts that make

Up the whole CoDE) G

000®
1 less 1 less than ...is ... 00000
QQ
Continue to link to stories, . -—
songs and rhymes. @ 9 @ @ x.,'_“q}:; l

l.. 112]3als6e[7]8]9]10

Notice the composition of | How many...?

numbers within 10 How many...? =t ey
—" o
How I altngether? ey ®

How many ways can you make...?

Wh i HE R

Link to stories, songs and

rhymes.




Subtraction

White Rose

MATHS

Partition

Using objects, explore
different ways to partition a
number into 2 or more

There are ... altogether.
| can see ... here and ... there.

r

_ .
R
i R

parts. . SIS
b & | [O0000
e | 00000
Take away First... Then... Now... | have ...
| take ... away
A quantity is reduced. Now | have ...

4




Subtraction

White Rose

MATHS

Progression of skills Key representations
Find a part There are ... in total. ... Is the whole. ... subtract ... is equal to ...
.. are ... ... 1S a part. ..is equalto ... — ...
Link to number bonds and How many are not ...? ... IS @ part.
known facts. E.g.2+4=6 6—2=4
so if 6is the whole and 4 is 6—4=2
a part, the other part must
D ®C
O NC 0000 D) )=—6—4
Take away First... Then... Now... | start at ... ... minus ... is equal to ...
. - I jump back ... ..isequalto ... — ...
A quantity is decreased. ? ﬁ“ Iland on ...
D000 SO
00O ‘ 1(2(3]a|s5|6)7|8|9|10 — 4=
| .\%IIIIIII\:’)IIIII 6—4=2
—_—
r:m g 1 4=6-2
o1 2 3 4 5 6 7 B 9 10 2 _ E - 4




Subtraction

White Rese

MATHS

Make links to known facts.

111881

O|0000

o

I
DUV

be...
6
2 | ?

Bonds within 10 ..ismadeof ...and ... ... can be partitioned into ... | ... minus ... isequal to ...
..and ... make ... and ... 6—0=6
Focus on subtraction facts. 6—1=5
90@ 6—2=4
, @00 o7
Encourage children to 6—3=3
notice patterns. . . 6—4=2
6—5=1
6—6=0
Related facts within 20 | know that ... minus ... = ... less than ... 1is ... What patterns do you
SO ... Minus ... = 50 ... less than ... is ... notice?
Make links to known facts. : 8—-3=5
O_ G_CJD L1 1 Fr\f F/_\ 18 — 3 =15
ol | [69[0 O S S
O Q0|0
C}g .D.DD ——+——4 r/ﬁ‘f\‘fﬁ i 5=8-3
C‘E& .D.'"j. Q@ m 11 12 13 14 15 15 1? 13 19 20 15=18 — 3
Missing numbers How many do you need to If ...isthe whole and ...is a ... minus ... is equal to ...
subtract to make ...? part, the other part must

6—[ ]=2

2=6—




Subtraction

ywhnite Kase

MATHS

Progression of skills Key representations
Subtract ones from any | know that ... minus...= ... | ..lessthan _.is .. What do you notice?
number SO ... Minus ... = ... SO ... less than ... is ... Can you continue the
(related facts) . o VavVa attern?
o e ] EoEoe | | s 3_5
@ elle]e] oo’ ((e](e] (@] 0 1 2 3 45 6 7 8 9 10 -
Make links to known facts. |[0< (00 0S| [0ooo|o 18—-3=15
os oo o® [ofloolom| H—+—+—+++—+T+1+ 28 —3 =25
0 00ow [Doloo|c 20 21 22 33 24 25 36 27 23 29 3D
Subtract across a 10 ... can be partitioned into ... and ... Make links with related facts.

. _ 00000V8N Q0000000000000 0VYN
Partition the number being O0IONV® elle]e]le][e](e]s]ele]e]elelelN]N
subtracted to bridge L _3 _3
through a ten. = e [ 33 )

3 2 ; _




Subtraction

Make links to known facts.

1 | 2|3 | 4|35 T B9 |10
.11 12-13 14 | 15 15-1?-13 19 | 20
21 | 22 | 23 | 24 |25 | 26 |27 28| 29| 3D
.31 12-13-34 35 35-3?-13 39 | 40
.41 12--113-44 45 4-5-4?-413 49 | 50
51 | 52 53@55 56 |57 58|59 | 6D

Subtract multiples of 10 ... ONEs — ... ONes = ... ones What is the same?
50 ...tens — ... tens = ... tens What is different?
Make links to known facts L3 | 30
within ten. 2 2 20
mm ey
SR S S :
o0 1 2 3 4 5 6 7 8 9 10
| : [+
5-2=3 4 ) -
50—20=30 | o 10 20 30 40 50 60 70 80 90 100 20 | ?
Subtract 10s from any ..tens — ... tens = ... tens To subtract ... | need to | know that ... minus ... = ...
number ...tens and ... ones = ... subtract 10 ... times. SO ... Minus ... = ...

50—20=30
54 —20=34




Subtraction

White Rase

MATHS

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

... Ones — ... ones = ... ones
... tens — ... tens = ... tens

3 ones — 1 one =2 ones

4 tens — 2 tens = 2 tens

43
21 |

2 tens and 2 ones = 22

Subtract two 2-digit
numbers
(across a ten)

Begin to exchange 1 ten for
10 ones.

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

43

25 | ?

m

"
o
o

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

13 ones — 5 ones = & ones
3 tens — 2tens = 1 ten
1 ten 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

%ﬁi 6+ =10

If ...isa wholeand ...isa ... can be partitioned into ...
part, then ... is the other and ...
part. 18— |=12+2
090000 o0000
7-3=[] 00000 00000
00000 00
+3 =7 00

vaarlota - Mmoo - A _at . ATy oA



Subtraction

White Rese

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 ]
8 235 - 3 -

Emphasis on mental . . EEEE " 235 —-30=
strategies including number . . 235—-300 =
bonds and related facts. 118 — =111
Prompt children to notice 444 — 2 = 777 — 4= 624 — 20 = 181 — - 111
which digit changes. 444 — 20 = 777 —-40= 654 — 50 =

444 — 200 = 777 — 400 = 694—90= 811—| |=111
Subtract two numbers ... ONEs — ... ones = ... ones
(no exchange) ...tens — .. tens = ... tens " e 5

... hundreds — ... hundreds = ... hundreds
Mental strategies and Hundreds |  Tens
introduction of formal .-- EEEEW () ©000/007 (0088 | kT
written method. o NN
143 . =1 1 |




Subtraction

White Hase

MATHS

Subtract two numbers
across a 10 or 100

Formal written method

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

| can exchange 1 ... for 10 ... Hundreds | e |INOESIN]|

Q0 00
e ) 00

involving up to 2 exchanges 72
including 3-digit subtract 5 | 7
2-digit numbers.
[ rtens (GRS : 3 ]

— *7 L

e | [4]5]

e a 2|7

2 7

Complements to 100 100 minus ... is equal to ... | subtract ... tens, then | subtract ... ones.

Focus on subtraction facts.

Encourage children to
notice patterns.

62 70

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




White Hase

Subtraction MATHS

Subtract fractions with the | When subtracting fractions with the same denominator, | only subtract the numerator.
same denominator within 1 | ... fifths — ... fifths = ... fifths
whole 9

Make links with known a1
ake ] -l 19




Calculation Policy

Multiplication and Division

Number Shapes
"'_l'.:l

)

® oo 00 oo ol0 o
0%0/0%0/0%0 /0% -'-‘5}‘5_25 5% 4 =20
) 4x5=20
|
3% 7 =21
s133]3|3]3[3] 5 <m £ 4= 20
4x5=20
21
]
2 o222 2]|2]| 2127=3
B=3=686
Boys 13| 3| 3|3

(irls 3




Bead Strings Number Tracks




Number Lines (labelled) Number Lines (blank)

12

A red car travels 3 miles.
A blue car 4 times further.

1 | | L | | i | [ | | [ ey
612 3 &% 5 & 788 9 WMWNEBEEREBNTRE®O How far does the blue car travel?
X 4
4x5=20
5x4=20
0 3 12
—t— - —— - - A blue car travels 12 miles.
0123456789 WNUBHRBBTED W A red car 4 times less.

How far does the red car travel?



Base 10/Dienes (multiplication)

) () -

ens Ones




Place Value Counters (multiplication)

Hundrecty

000
000
000
000

QOO

Ores
0000
0000
0000

= s = = =

34
% b

170

B

1 2

44
X 52

00000 -

©0|000(O

000000
000000

0010000

80
120
+ 1200

1408
1




White Rose

Progression of skills - Multiplication MATHS

Year group Skill

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

* Doubleto 10

* Make equal groups

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

* Make doubles




White Rose

Progression of skills - Multiplication MATHS

Year group Skill

* Link repeated addition and multiplication
* Use arrays

* Double

* The 2 times-table

* The 10 times-table

* The5 times-table

* Missing numbers

* The 3 times-table

* The 4 times-table

* The 8 times-table

* Related facts
* Multiply a 2-digit number by a 1-digit number - no exchange
* Multiply a 2-digit number by a 1-digit number - with exchange

* Scaling

* Correspondence problems




Multiplication

Progression of skills

Key representations

vvnite Kase

MATHS

Double to 10

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

there are two equal groups.

Double ... s ...

wy YUY
a@ = 18

[ | |

Make equal groups

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.




Multiplication

White Rese

MATHS

Progression of skills

Key representations

Countin 2s, 55 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.

R UQAUW
YeIY

o)) T _ T _
sedied I == B =S o I =
oD Do (Dol (Dol (o

o[ I o] ] ()

0
29 28 Lo 2o 2

Continue to colour in ...s

What do you notice?

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

1]2]zlals]el7]8]9]w0

11[12[13]1a[15]16]17]18]19]20 5 |1015|20

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

31[32[33[3a[as (a6 37zsf0la0] | |, , | . |
L e . e

41]42]43144]145]46147)98199150] | 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.

There are ... groups of ...

What is the same? What is different?

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

2+2+2=
5+5+5=
10+ 10+ 10=
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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 ...

e =
Children understand that
doubles are two equal

groups. Children may begin
to explore doubles beyond é{y
—

20 using base 10
.
m

|
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Progression of skills

Key representations

Link repeated addition and
multiplication

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

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

There are ... altogether.

6 3+3=6

3 2X3=6

5+5+5+5=20

20
s | 5 |

5 | 5 | 4x5=20

Use arrays

Encourage children to see

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

338 8 J 3slosois=15

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

that multiplication is 3x5=15
54+5+5=15
commutative. 6 é (j a a 5xXx3=15
5 lots of 3 = 15 3x5=5x3
5 a fﬂ a a 3+3+3+3+3=15
Double Double ... is ... Double ... is ... so double ... is ...

Encourage children to make
links with related facts.

seee — » same smwwe Doubledis8

Il || | 11 et
Double 4 is 8
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The 2 times-table ..lotsof 2= .. times 2 is equal to ...
X2= %% %&
. . . 1 (2|3 (a|s5])6|7|8|9|10
Encourage daily counting in Tl st oo
multiples both forwards and e u u =0 = B = B - -
back. Notice that all | N
multiples of 2 are even X | 1xX2=2 2=1X2
numbers. 1.1, 2x2=4 4=2x2
¢e 3IX2=6 6=3X2
d 1ttt
@@@@ 2 | 2]2]2 0 2 4 6 8 10 12 14 16 18 20 22 24
The 10 times-table .. lotsof 10 = @%@ %@} ... times 10 is equal to ...
. X 10= 1|23 |45 6|7 |89 a0
Encourage daily counting in @@ %%ﬁ& 11|12 |13 (14 |15 |16 17 |18 | 15 | 20
multiples both forwards and 2122|2324 |25 26|27 |28 29 | 30|
back. Notice the patternin @fiﬂ @ %@ RI\I}%{? 313233 |34 35 |36 (37 38 39 40
e ) o 0 [0 0[5 1x10=10 10=1x 10
2x10=20 20=2x10
3xXx10=30 30=3x10

I
I I I I I I I
0 10 20 30 40 50 &0 70

|
1 I 1

I
I 1 |
80 90 100 110120
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The 5 times-table

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

.. lotsof 5=

e o @
LT

5 | s [ s [ s | s

... times 5 is equal to ...

1|2|3|af8]6|[7]3]|9 |0
1112 |13 (14 [ 15| 16 | 17 | 18 | 19 |20
21 (2223 |24 (28|26 27|28 20 |30
31|32 33 |34 |35|36 37|38 39 40
1xX5=5 5=1x5
2x5=10 10=2X5
3x5=15 15=3X5

1 [ | | 1

| |
[ |
0 5 10 15 20 25 30 35 40 45 50 55 60

[

| 1 [ | 1

Missing numbers

Make links to known facts.

... is equal to ... groups of ...

18 socks, how many pairs? @

0 2 4 6 8 10 12 14 16 18 20

... times ... isequal to ...

18=2X

x2=18
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Progression of skills Key representations
The 3 times-table .. groups of 3 = @@ @ | times3is equalto ...
X 3=

1

2 (3 | 4|5 |86 |78 |9|10

Encourage daily countingin | 3, ... times =
multiples both forwardsand | 3 x ... = 00 11 (12 (13 |14 |15 | 16 | 17 (18 | 19 | 20
back. o000 21 |22 (23|24 |25 |26 |27 |28 |29 |30
4x3=12 12=4X3
BRG] R
0 3 6 9 12 15 18 21 24 27 30 33 36
The 4 times-table .. groups of 4 = .. times 4 is equal to ...
X 4= 1|2 |3|a|s|6|7 |89 10
EnCDuragE da"‘f Cﬂunting in 4, ... times = . . . . 1112211312415 116| 17 (18 | 19 | 20
multiples both forwardsand | 4 X ... = (X X X ] I e e
back. Encourage children to "X X X )

notice links between the 2
and 4 times-tables.

!!! 4 | 4 | a4

3Xx4=12 12=3X4

I ] |
I | |
0o 4 B8

I
I I
12 16 20 24 28 32 36

| |
| I
40 44 48
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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 =
X 8=
8 .. times =

HE

8 8
000 0OOGOGO
000 0OOGOO
0000OOGOGO

... times 8 is equal to ...

1 213 | 4

5 6|7

8| 5 |10

11 (12| 13 | 14

15 | 16 | 17

18 | 19 | 20

21| 22| 23| 24

25 | 26 | 27

28 | 29 | 30

3Ix8=24 24=3x8

o —

00 —t—

I I I
16 24 32 40

48 56 64 72 80 BB 96

Related facts

Use knowledge of

multiplying by 10 to scale
times-table facts.

.ones is E'[Z|LIE| 1o ... ones
SO .. X ..tensis equal to ... tens.

EEEE i

0000 OO00O

0000 OO0OO0O 3

E%E 0000 0000

x4=12
x 40=120

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

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

... tens multiplied by ...
...ones multiplied by ...

T L= -]

[sasssnanan) an

is equal to ... tens.
is equal to ... ones.

30x2=60
2XxX2=4
32X 2=064

Q0

0]®)

o0

o0
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Multiply a 2-digit number
by a 1-digit number - with
exchange

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

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

% BEER
T | weew
s | eeees
% L1 1 1]

20x 4 =280
4x4=16
24 x4 =96

Tens
e 0000 00000
N ) (0000 (00000
0000 (00000

Scaling

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

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

OO
AN AN AN

2 12| 2

There are 3 times as many triangles as

circles.

... is ... times the size of ...

.. I5 ... times the length/height of ...

mm 4 cm
EEeeeseeeesssmm 16 cm

Miss Smith is twice the heigh

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

hats SCArVEs

Encourage children to work
systematically to find all the blue g 2

different possible
combinations. ‘ ‘ a

& &

For every hat, there are two possible
scarves.
3xX2=6

There are 6 possibilities altogether.
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Progression of skills - Division MATHS

Year group Skill

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

» Sharing
* Grouping

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

* Find a quarter
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Progression of skills - Division MATHS

Year group Skill

* Divide by 2

* Divide by 10

* Divideby5

* Missing numbers
* Unit fractions

* Non-unit fractions
* Divide by 3

* Divide by 4

* Divide by 8

* Related facts

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

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

» Unit fractions of a set of objects

* Non-unit fractions of a set of objects



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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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?

r1ifer

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

6lol | gassss

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... Take ... cubes.

There are ... on/in each ...

Share them between ...

12 shared between ... is ...
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Find a half

Start with practical
opportunities to share a
guantity 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.

¥ iiﬁ..,r—ﬁ.,_
- ';3"[

There are ... in each group.

Half of ... is

/17777

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

0O

4 is half of ...

Find a quarter

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

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

There are ... in each group.

A quarter of ... is

@@
@@

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

il b

3 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
2=

> T T T

o QeSS
COY Y Y

... shared equally between 2 is ...

o000 0000 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

- +=10=..
6 X 10=60
60+ 10=6

—10 —-10 -1 —-10 —10 —10
)

0 10 20 30 40 50 60 70 80 90 100

... shared equally between 10s ...

-.+—10=..
6x10=60
60=-10=6

60
6|6 |6 | 6| 6|6 |66 |66
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Divide by 5

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

There are ... equal groups of 5
5=

aaaaaaluhie

T
0 5 10 15 20 25 30 35 40 45 50

... shared equally between 5 is ...

e =5 = _..

> I I
> G

30
o000 000 000 000 000

6x5=30
30=-5=6

Missing numbers

Bar models are useful to
show the link between

multiplication and division.

.. divided by 2/5/10 is equal to ...

=2=10

10 | 10

?

10 | 10| 10 | 10| 10

=5=10

?

10 10 10 |10 | 10| 10| 10| 10 | 10 | 10

+10=10
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Unit fractions

In ¥2 the focus is on finding
11 1

2-3 23

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

The objects have been shared fairly into ...

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

1
= is circled.
[]

groups.
ln’f...is.._ 000 o000
[] 1Y) 'TY
'Y ) o0 o0
1 o0 o0

o000 |00e |0ee |00

[ X
900
(X

83

Non-unit fractions

In ¥2 the focus is on finding

2 3
E andE

Prompt children to notice

2. . 1
thatE is equivalent to 5

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

%U‘f... is ... 000

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

[]

= is circled.

[]

Q0 (




Division

Progression of skills

Key representations
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Divide by 3

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

There are ... groups of 3 in ...
~+3=

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

6

o %e %

2 | 2] 2

Divide by 4

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

There are ... groups of 4 in ...
. 4=

... has been shared equally into 4 equal groups.

4=

& T @ E®

ooe

2X4=8

eeloe oo 0e
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Divide by 8 There are ... groups of 8 in ... ... has been shared equally into 8 equal groups.

..+ 8= .~ 8=
Encourage children to 8 -8

division and to make links
with times-table facts.

. 7NV
compare the grouping and IxX8=16 | PApRPS
sharing structures of I I 16+8=2 § 4 4 :Hﬂ.l:l.m """"

8 2Xx8=16
00000006 | [scloclscleclesfoslseles] 16-5-2
Related facts .. = ...isequalto ...,
SO ...tens + ... isequal to ... tens.
Link to known times-table eses SEseEe eeen
facts. 0000 OOO0O
EEEE EEEE EEEE 0000 O00O 12+3=4
0000 O00O0 120+3=40
Divide a 2-digit number by | ... tens divided by ... is equal to ... tens.
a 1-digit number - no ... ones divided by ... is equal to ... ones.
exchange
[sansamnana 60-+2=30
Partition into tens and ones (aunnsnnunn] 1 1] 4-2=7 OO o
to divide and then T ' gg :
recombine. CTTTTTTTTT an T -
p—— 64+-2=32 00 O
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Divide a 2-digit number by | ... tens divided by ... is equal to ... tens. There are ... 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 ~4 =4

Encourage children to

partition numbers flexibly E- X ULILR AL B L LR M 2

to help them to divide more | |errrrrrrro —

efficiently. Sanmsnass) 94 +-4=23r2
(sesssnannn)
T || eee — Tens
oy | @@we | 80+4=20 88 00 88 ::: o
sasssussss 96+-4=24 00 " |00 |000

Unit fractions of a set of The whole is divided into ... equal parts. | One ...of ...is ...

objects Each part is [1] of the whole. i

—0f12is 3

Bar models are useful to L N N m 4 00000 000

show the link between [ N N (o0 ®) 1

division and fractions, for (Y X | (o0 ®) 3 of 36 is 12

e dviing by 3 and (oo e ’
example, dividing by 3 an (X K
finding a third. 1 . O00 | O00  O0O00
2 of 12 apples is 3 apples.




Division

White Rose

MATHS

Non-unit fractions of a set
of objects

Bar models are a useful
representation and show
the links with division and
multiplication.

The whole is divided into ... equal parts.

Each part is é of the whole.

00 (0O ®)
000 (9000
00 (000
00 (©®®)

a2

of 12 apples is 9 apples.

1 .
=of ...i5 ..., S0

[]

g{;JI‘ N .

[]

3 .
EDle is 9

% of 36 is 24

C00

00 000




