Calculation Policy



Introduction

This calculation policy is designedaiasure consistency argrogressionn the teaching of addition,
subtraction, multiplication and division across the school. It is aligned witBGhé National
Curriculum.

Children will use mental calculation approaches as their first port of call when it is efficient and
appropriate to do so. When necessary, an efficient written method needs to be used accurately,
confidently and with clear understanding.

Within each section there are examples of concrete (itrectical items that pupils can hold and
manipulate to help them explore abstract mathematical concepts and the relationships between
them), pictorial (models andepresentations) and abstract (the symbolic stage)

Concrete
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method of maths teaching, where a teacher demonstrates how to solve a problem, the CPA

approach brings concepts to life by allowing children to experiendehandle physical objects
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For example, if a problem is about adding up four baskets of fruit, the children might first handle

actual fruit before progressing to handling counters or cubes which are used to represent the fruit.

Pictorial
t AQG2NAIE A& GKS GaSSAy3I¢é¢ adGlFr3aST dzAAYy3I NBLINBaSy
encourages children to make a mental connection between the physical object and abstract levels of

understanding by drawing or looking at pictures, circtibagrams or models which represent the
objects in the problem.

Building or drawing a model makes it easier for children to grasp concepts they traditionally find
more difficult, such as fractions, as it helps them visualise the problem and make it more accessible.

Abstract

l'0A0GNF OG A& GKS daevyoz2fAlé adl3Ss gKSNBE OKAf RNBYy
(Hauser).
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such as mathematical symbols. Children are introduced to theeqt at a symbolic level, using only

numbers, notation, and mathematicaymbols, for example €, x, +to indicate addition,

multiplication, or division.

Althoughpresentedas three distinct stage#t, would be expected for teaching o back and forth
between each representation to reinforce concepts.

This document also contains exemplars from the White Rose Calculation Policy which details the
specific representations and question stems for each of the skills in the 4 rules.
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EYFS

@®eveloping a strong grounding in number is essential so that all children develop the
necessary building blocks to excel mathematically. Children should be able to count

confidently, develop a deep conceptual understanding of the numbers to 10, the
relationships between them and the patterns therein. By providing frequent and
varied opportunities to build and apply this understanding 1 such as using
manipulatives i children will develop a secure base of knowledge from which

mat hemat i

c al

mastery is built. Il n additi

space and measure should be encouraged and furthered through opportunities to
apply their growing understanding of the mathematical world to the world around

them.6
Area Early Learning Goals (ELG)
Numbers *Have a deep understanding of number to 10, including

the composition of each number.
*Subitise (recognise quantities without counting) up to 5.

*Automatically recall (without reference to rhymes,
counting or other aids) number bonds up to 5 (including
subtraction facts) and some number bonds to 10,
including double facts.

Numerical Patterns

*Verbally count beyond 20, recognising the pattern of the
counting system.

*Compare quantities up to 10 in different contexts,
recognising when one quantity is greater than, less than
or the same as the other quantity.

*Explore and represent patterns within numbers up to 10,
including evens and odds, double facts and how
guantities can be distributed equally.

EYFS Addition

(Including Nursery to track back the path of progression)

on



Addition

White Rose

MATHS

Progression of skills

Key representations

Subitise to 3

Instantly see how many.

How many do you see? @ % % ?

Cowm

®

g

Count how many

Begin to count objects using
1-1 correspondence.

How many are there?

1 2 3 4 §

DD DDS

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 &5 %
0® % J

Begin to link numerals to quantities.

g \
8882 LIS dP (s)

Add 1 more

Through stories, songs and
rhymes.

How many do | have now?

©White Rose Education 2024

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?

OO0 ®® B B

eJe)e) )

1 more

Continue to link to stories,
songs and rhymes.

1 more than ..

00000
O

e
1]2]3]a]|s5|6|7]8|9]10

Notice the composition of
numbers within 10

Link to stories, songs and
rhymes.

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

I,

How many ways can you make...?

W I B[

ﬂ@

©White Rose Education 2024



Addition

White Rose

MATHS

Combine 2 groups Thereare .... G ...and ... make ....
Thereare ....
2 groups are combined to There are .... altogether. -
find the total. * =
1
— . |ezzzn B B
«@ <N &
Add more First... Then.... Now.... | have ...
ladd .... more. ‘ v ..
A quantity is increased. Now | have....
> °g®
i Sie p—
EYFS Subtraction
- White Rose
Subtraction MATHS

Progression of skills

Key representations

Subitise to 3

Instantly see how many.

How many do you see? @ % % ?

Coah

Oﬂﬁ

0

"

Count how many

Begin to count objects using
1-1 correspondence.

How many are there?

1 2 3 4 S5

Count out ... from a larger group.

E.g. Collect a cup for everyone at the table.

Uevu

Through stories, songs and
rhymes.

SOHES

Make numbers to 5 Show me... é g) &g Begin to link numerals to quantities.
\l
Start by showing 1, 2and 3 - %
el o® 5% J 888> LLLLS[5)
Take 1 away How many do we have now?




Subtraction

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 seeiit?

LOO g0

<

numbers within 10

Link to stories, songs and
rhymes.

1less 1lessthan...is... 00000
Q[ [ [
Continue to link to stories, . - “
S
e FaeeS ll... [1]2]3]4]5]6]7]8]2]10]
Notice the composition of | How many...? How many ways can you make...?

How many...?
How many altogether?
TS VAT A

e

we | BEd

©White Rose Education 2024

Subtraction

Partition

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

29

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

White Rose

MATHS

..and ... make ...

‘ @ OlOCIOIO
A
%g T o | 00000
Take away First... Then... Now... I have ... )
y | take ... away /.
A quantity is reduced. Q Now | have ... '

2
il R

v,

©White Rose Education 2024
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Year 1

Number i addition and subtraction

Statutory requirements

Pupils should be taught to:

A read, write and interpret mathematical statements involving addition (+), subtraction
(1) and equals (=) signs

A represent and use number bonds and related subtraction facts within 20
A add and subtract one-digit and two-digit numbers to 20, including zero

A solve one-step problems that involve addition and subtraction, using concrete objects
and pictorial representations, and missing number problems such as 7 = 1o

Year JAddition

Concrete

Ten Frameareused2 RS @St 21 §KS WaSyaS 27F ydzyoSNandlk yR
up to 2Q a great deal of use is made of 10 frames, looking at patterns within the
e numbers. This leads into discussion of how to look at an addition suchas 5 + 7

5 00, .
e Fue ‘ OO O

Pupilscounton with rumbertracks/rumberlines

9+7=A
' Y Y Y Y Y
| 9 | 10 | 112 | 12 | 13 | 14 | 15 | 16 | 17 | 18 |

01234‘15‘67891011121314151617181920

Lots of activitiesake placewith physical resources (counters, cubesins, toy characters ejc.

pufi
N



Otherequipment used includeumiconandBase 10 maten;ﬂ @ é

N

oo -

Pictorial

Extensive use is made of pgrart-whole Diagrams

3% =

whole

part a

Introduction ofA = 9 + 7 to demonstrate the meaning of the equals sign in balanced equations
(reinforced with practical examples using scales) and commutative number sentdrmesg that
4+2 is the same as 2+4

Abstract

The introduction of additiontsries.



Addition

White Rose

MATHS

Progression of skills Key representations
Add together There are ... ...is apart. ... plus ... is equal to ...
(aggregation) There are ... ...is a part. ..isequalto.... + ...
There are ... altogether. ... is the whole.
2 quantities are combined . B~ 44+2=6
to find the total. .. ° 2+4=6
- 6=4+4+2
")_O_QQO 2.8) 6=2+4
Add more First... Then... Now... | start at ... ... plus ... is equal to
(augmentation) = ljumpon ... ..isequalto.. + ...
ﬁ Iland on ...
A quantity is increased. = 5 44+2=6
‘O'Oi . e [1[2]3(@s]6]7]8]9]10] 24A=6
— A
m A A W 6=4+2
@3 2 8 A8 6 2K QM 6=2+4
©White Rose Education 2024
White Rose

Addition

MATHS

Bonds within 10

Include bonds for each
number within 10

Encourage children to
notice patterns.

...ismadeof...and ...

00O

... can be partitioned into ...

6%

... plus ... is equal to ...
6+0=6
5+1=6
4+2=6
3+3=6
2+4=6
1+5=6
0+6=6

Related facts within 20

0n®
| know that ...and ... =

...and ... make ...
d

. more than .. 's

What patterns do you

need to make ...?

part, the other part must

s0..and..= SO ... more than .. notice?
Make links to known facts. A /\‘ 5+2=7
OO”O P R B Y { 154+2=17
@e|@ 0123456 78910
8880 I & S 7=5+2
OQ (‘). 10 11 12 13 14 15 16 17 18 19 20 17 - 15 + 2
Missing numbers How many more do you If ... isthe whole and ... is a ... plus ... isequal to ...

Make links to known facts. be...
@ : 2+ ]=6
@ ;? & ° 6=2+[]
|2 [ —c—
o 1@345@7 8 9 10
©White Rose Education 2024 10



Year 1 Subtraction

Concrete

The same range of resources are used as with addition.

Pictorial
Subtraction by crossing out

13¢ 6 =A

VA 4 V4 4

/

Subtraction by counting back

19¢7 =A

0123456789101112131415161718192‘0

A S ) I A N
AR AAA_RY

Counting on to find the difference between two numbers

The difference between 9 an8 1 1 2 3 4

NN

01|2?4567891011121314151617181920

Abstract
The introduction of subtraction stories.
Start to explore missing number problem involvingnd = notation.

Manipulate numbers with parpart-whole to make calculations easier:

’=

B,

16\'/
1) (o) o

o 10 +2 =12

~

\\
\
/
/
1
/
/




Subtraction

White Rose

MATHS

Progression of skills

Key representations

Find a part

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

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

i

@A
.A..

...is the whole.
...is a part.
..is apart.

(=)
(&)
®O A

... subtract ... is equal to ...
..isequalto.. — ..

6—2
6—4

4
2

Il

4=6-2
2=6-4

Take away First... Then... Now... | start at ... ... minus ... isequal to ...
- = - | jump back ... ..isequalto.. — ..
A quantity is decreased. ? ﬁga llandon ...
- . 6—-2=4
IO_DQQ: 9 [1]2]3[a[s]E)] 7]8]9]10] 6—4=2
m == m o 4=6-2
g £ 2 3 A5 5. 27 B 9 10 2 = 6 _ 4
©White Rose Education 2024 31
¥ White Rose
Subtraction MATHS
Bonds within 10 ...ismadeof ...and ... ... can be partitioned into ... | ... minus...isequal to ...
...and ... make ... and ... e
Focus on subtraction facts. - g
@)
)0 &

Encourage children to
notice patterns.

.: !!l
s

56

ORr NWBHBUO

DD O]
|
DUAWN RO

Related facts within 20

Make links to known facts.

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

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

aza

—1" -

o

il I
|l 1
0 1 2 3 4
{ R B [ IS {1 |
T T T J T T 1 L 1 T 1
10 11 12 13 14 15 16 17 18 19 20

What patterns do you

notice?
8—3=5
18-3=15
5=8-3
15=18-3

Missing numbers

Make links to known facts.

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

4273 ) = 5—D=2

?%?% % e ey
s

Re)e) DII

2°P? eee o T eey TREY

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

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

©White Rose Education 2024
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Year 2

Number i addition and subtraction

Statutory requirements

Pupils should be taught to:

A solve problems with addition and subtraction:

A using concrete objects and pictorial representations, including those involving
numbers, quantities and measures

A applying their increasing knowledge of mental and written methods

A recall and use addition and subtraction facts to 20 fluently, and derive and use
related facts up to 100

A add and subtract numbers using concrete objects, pictorial representations, and
mentally, including:
A a two-digit number and ones
A a two-digit number and tens
A two two-digit numbers
A adding three one-digit numbers
A show that addition of two numbers can be done in any order (commutative) and
subtraction of one number from another cannot

A recognise and use the inverse relationship between addition and subtraction and use
this to check calculations and solve missing number problems.

Year2 Addition

Concrete
Continue to use resources introduced in Year 1.
In addition to ten framesgard versions are also used.

A greater usés madeof Base 10 — — — =

materials to reinforce the concepts OO OO N N
behind the regrouping and renaming |84 OO O
whencrossing the boundary between O + ][] — L]

ones and tens.

OO

Pictorial



The methods engaged with tHgase 1@quipment is¥A f f dzZA G NI 6§ SRQ Ay LJdzLJA €

Year 2 seesraintroduction to bar modelling

(3+54A ™
“ ? >

3 5
2 J
/3+A=8 )
< 8 >

3 ?
S J

Extending to context based problems such as:

-~

Roy has 5 red marbles and 8 blue marbles. How many marbles does he have altoy¥tiae?
unknown)

~

v

<
<

Marbles 5 red 8 blue

J

(Roy has 13 marbles. Five are red and the rest are blue. nkdmy blue marbles does Roy have?\
(Part unknown)

13

v

Marbles 5red ?blue

N J
~

(Result unknown

< Roy ?

v

Marbles Roy5 Debbie 8

J

(Roy has 5 marbles. How many more marbles dmaseed to have 13 marbles altogethel(?r(ange\
unknown)

13

v

Marbles Roy5 ?

N\ J

Roy had 5 marbles. Debbie gave him 8 more marbles. How many marbles does Roy have rav?

RA I



C&oy has some marbles. Debbie gave him 5 more marbles. Now he has 13 marbles. How m}
marbles did Roy have to start withStart unknown)

13

v

A
«

Marbles

Roy ?

Debbie 5

J

Abstract

Links between concrete approach and written method are made explicit at each stage.

T

1
1
1
2
3

O

w| o w | o o

T

Wk

- 1

%

O

5
8
3

Talk through the method, making the
links to the concrete method very clea
to explain the stages of the calculation




Addition

White Rose

MATHS

Progression of skills Key representations

Add ones to any number I know that ...and ... = ... ... more than ...is ... What do you notice?

(related facts) s0..and..=... SO ... more than ... s ... Can you continue the
D O[O 00]00]O m pattern?

. C OO0 I { { I | o

Make links to known facts. oolo | looloolo! L I A (g 5+2=7
oollol | [0o]oo]jo] A/ 15+2=17
00|00 00000 | | | | =
00l0e] [0OI0D]0@] | 20 21 22 23 26 25 26 27 28 29 30 AT T L o

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

Prompt children to o000 ‘ | easiest to calculate?
understand that addition oolciCle 2 [T
can be done in any order - ° oo
and to make links to known m ] 8t Okl =
ks 8+1+9=

: ‘ & N2 9+1+8=

©White Rose Education 2024 14
White Rose

Addition

MATHS

Add across a 10

Partition the number being
added to make a full ten.

... can be partitioned into ... and ... ladd ...togetto ... thenladd ... 8+5=13
28+5=33
IO_O [)e) O"Ol._.‘ | | [C[00[0[0]0 000000 O0O|ee e | |
nooee| | 00000[000oDjoocee| | |
B o | 28+ s

I
3 45 6 7 8 9 10

1
1 12 13

3 456 7 8 910111213

23 24 25 26 27 28 29 30 31 32 33

Add multiples of 10

Make links to known facts
within ten.

...ones + ... ones = ... ones
SO ...tens + ... tens = ... tens

see aa

What is the same?
What is different?

2

=
e

!
T
0 1 2 3 45 6 7 8 9

%D

e . |
+ 30+ 20: 50 I | ! § ] 1 ] ] ] |
(31'02'03'04'05‘0557‘03‘09:)150 ET
Add 10s to any number ...tens + ... tens = ... tens Toadd ... needtoadd 10 | | knowthat...and ..=...
..tensand ...ones = ... ... times. s0..and..=..
Make links to known facts. . 1
1 12|13 [2a 15|16 27|18 19 20|
w05 n 0|0 50| 30+20="50
i u‘az‘u®_ssAuA37 u_u‘uj 34+20=54
ae gpajejujsisionjes
ee 1|8 u‘ss‘u.w.uvw_m;

©White Rose Education 2024
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Addition

White Rose

MATHS

Add 2-digit numbers
(not across a ten)

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

... 0nes + ... ones = ... ones
... tens + ... tens = ... tens

aAAg
i |= | s

. 6 tens + 4 ones = 64
OO == -
o [ s [N

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

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.

5 ones + 7 ones = 12 ones

12 ones = 1 ten and 2 ones

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

...ones = ...tenand ... ones

Missing numbers

Solve missing number
problems and use the
inverse to check.

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

6+ |=10

10-[]=6

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

+3=7
7-3=[1]

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

©White Rose Education 2024
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Year 2 Subtraction

Concrete
Continue to use resources introduced in Year 1.

Increased use of Base 10 materials to show the stages in a calculation requiring regrouping and
renaming.

32¢16 =A
O O 0
O F [ C B E] 0 nl= g = O
] O
g O o & -
0 I L L] O | O - ]
] ] O
] g
U OO O =z |
— O - =
O A
Start with 32
As you cannot subtract ¢ Now we can subtract 6 Then subtract one ten
ones from 2 ones we ones from the 12 ones. from the two tens.

need to regroumne of
the tens and rename it
ten ones.

ooOoOOn

Leaving the answer 16.

32¢16 =16

Pictorial
Base 10nethodsWA f f dzZa G NF 6 SRQ Ay LlzLJAf RAIF3INI Y& D

9EGSYR dzaS 2F ydzZvoSNJ t AySa gAGK fFNAHSNI aadzyLaé

42¢5=A Start
here
37 40 42
3 2
'aS 2F ydzYoSNI fAySa gAGK WFAYR (GKS RAFFSNBYyOSQ



42¢ 27 =A

+3 +10 +2

N\

27 30 40 42

An introduction tobar modellingfor subtractionin a variety of formats:

f PartPartWhole ProblemsartUnknown \
8¢5 =A

v

A
<«

N

8cA =5

AN

A
v

\ ' Y,

Extending to context based problems such as:

(Roy had 3 marbles. He gave 5 to Debbiddow many marbles dodRoy have lef? (Result unknown)\

Roy 13

v

Marbles Debbie5 ?

N /
-~

Roy had 13 marbles. He gave some to Debbie. Now herhagtes left. How many marbles did
Roy give to DebbieTHange unknown)

< Roy 13

v

Marbles Debbie ? Roy 5

/

Roy had some marbles. He gave 5 to Debbie. Now he had 8 marbles left. How many marbles
Roy have to start withStart unknown)

Roy ?

v

A
<«

Marbles Debbie 5 Roy 8

did

N /




The bar models will also be used for comparing problems:

Goy has 13 marbles. Debbie has 5 marbles. How many more marbles does Roy have than beie?
(Difference unkown)

w2eéQa 13

N | /

/Roy has 18&arbles. He has 5 more marbles than Debbie. How many marbles does Debbie havg?
(Smallest part unknown)

w2eQa 13

5500AS8Q3 ? 5

N J

/Debbie has 5 marbles. Roy has 8 more than Debbie. How many marbles does Rolydrges? (\
part unknown)

w2 eQa ?

v

58300AS5Q4 5 + 8

N

Abstract
Links between concrete approach and written method are made explicit at each stage.

Formal calculations are initially taught with no need for regrouping and renaming

T O T O
3 4 x 12
_ 2 1 Developing into _ 1 6
1 3 1 6

TheOl f Odzf | GAZ2Y
0 KNRdzZKe oAGK
being made explicit




Subtraction

White Rose

MATHS

Progression of skills Key representations
Subtract ones from any I know that ... minus ... = ... less than ...is What do you notice?
number SO ... minus ... = ... 50 ... less than ... is Can you continue the
related facts AV attern?
( ) oofe| @R ]| i | T g3 =5
i 00|10, O|0]0.0||O 0o 1 3 456 .7 8 910
Make links to known facts. Q| [cofloR] [eo]oc]o . 18—3=15
N (e)e] o) (elie] (@)e]|(e) 28 —3=25
R 00O [elfe) [@)el|[e] 20 21 22 23 24 25 26 27 28 29 30
Subtract across a 10 ... can be partitioned into ... and ... Make links with related facts.
» . OOOOO &S OQAQQOOOOOOOOOOO&Q& |
Partition the number being 0.0 o'@ 8 0/0/000]00I0 o
subtracted to bridge = =
through a ten. 13- m 33 AP afe. 4
34 75910111113 3 45 6 7 8 9 1011 1213
b ot s G o T
23 24 25 26 27 28 29 30 31 32 33
©White Rose Education 2024 33
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Subtract multiples of 10 ...0Nes — ... ones = ... ones What is the same?
SO ...tens — ... tens = ... tens What is different? ‘
Make links to known facts Q
within ten. 2 e
ana
‘ ‘ | | m | | | | |
I T T T T | i I T T | 5
01 2 3 & 5 6 7' 8& 9 10
5-2=3 Fa I T
50-20=30 0 10 20 30 40 50 60 70 80 90 100 Lo [ 2 |
Subtract 10s from any ...tens — ...tens = ... tens To subtract ... | need to | know that ... minus ... =
number ..tensand ...ones = ... subtract 10 ... times. SO ... Minus ... =
Make links to known facts. TEG e wizia 5]
111213 14[15(16 1718|1920
21|22 (23|24 | 25|26 27| 28|29 |30 50—20=30
31|32 |33 | 34 (35/36 37 38|39 407‘ 54 — 20 = 34
41 |42 |43 44 |45 |46 47 48|49 | 50 |
: : 51|S52|s3 @ 55|56 S7|S8|59 |60
©White Rose Education 2024 34



Subtraction

White Rose

MATHS

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

... ones — ... ones = ... ones
w Ieng—u tens = . 1ens

[ =]
ole)=—===

3 ones — 1 one =2 ones
4 tens — 2 tens = 2 tens
2 tens and 2 ones = 22

Subtract two 2-digit
numbers
(across a ten)

Begin to exchange 1 ten for
10 ones.

43 T

i

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

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

13 ones — 5 ones =8 ones
3tens —2tens=1ten
1ten and 8 ones =18

Missing numbers

Solve missing number
problems and use the
inverse to check.

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

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

10-[]=6

6+ ]=10

... can be partitioned into ...

©White Rose Education 2024



Year 3

Number i addition and subtraction

Statutory requirements

Pupils should be taught to:

A add and subtract numbers mentally, including:
A a three-digit number and ones

A a three-digit number and tens

A

a three-digit number and hundreds

>\

add and subtract numbers with up to three digits, using formal written methods of
columnar addition and subtraction

>\

estimate the answer to a calculation and use inverse operations to check answers

>\

solve problems, including missing number problems, using number facts, place
value, and more complex addition and subtraction.

Year 3 Addition

Concrete

Asnew concepts are taught, reference continues to be made to the concrete and visual
representationdrom earlier in the school to reinforce the reasoning behind the calculations

Base 10 mateails continue to be used heavily to represent number.

O O

OO O




Pictorial

The mastery of additive reason problems from K&hexked, with revision as necessary. Develop
use of bar model with two step joining problems:

ﬁoy has 5 marbles. Debbie has 3 more than Roy. How many marbles do they both have%giether?

5 S0 0Mathes ?
w 2 £Marbles 5 <« 3 >
?
\ Marbles Debbie8 Roy5 /
Abstract

Continue tomodel concrete and visual representatiomsctically alongsidéhe formal written
calculation.

H T O H T O
2 [ 8 2 [ 8
+ 8 2 ' + 8 2
1 O 3 6 0
Lo B
2 0 0 Cross off the number after i
has been added to the othe
3 6 0 numbers in that column




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
235+3=

Emphasis on mental 235+30=
strategies including number 235+ 300 =
bonds and related facts. 111 + =118
Prompt children to notice 444 4+ 5= 777 +2= 604 +20= 44, =181
which digit changes. 444 +50= 777 +20= 604 +50=

444 4+ 500 = 777 +200 = 604 +90= T =811
Add two numbers ...0nes + ...ones = ... ones [ ? |
(no exchange) ..tens + ...tens = ... tens S 432 |

... hundreds + ... hundreds = ... hundreds
Mental strategies and | Hundreds | _Tens tele
introduction of formal EEEE Ly ©00 0000 8°°° s

itt thod. +
T - © o e | =
©White Rose Education 2024 14
- White Rose
Addition MATHS

Add two numbers across a | There are ... ones, so | do/do not need to make an exchange.
10or 100 There are ... tens, so | do/do not need to make an exchange.

...ones =...ten and ... ones. E%* W10
Formal written method ...tens = ... hundred and ... tens. . = ° et
involving up to 2 exchanges = . Tl
including 3-digit plus 2-digit e = e

numbers.

&

o«

+
- w X
oo -
~ o

o

Complements to 100

Pairs of numbers which
total 100

... plus ... is equal to 100

| add ... to get to the next 10, then ... to get to
100

38+ 62 =100
- 160 62 + 38 =100
m 100 =38 + 62
I T 1 100=62+38

©White Rose Education 2024



Addition MATHS

Add fractions with the When adding fractions with the same denominator, | only add the numerator.
same denominator within 1 | ... fifths + ... fifths = ... fifths

whole 1.1 .
5tg
Make links with known

fese BT T+ 010
"~ -

l d

143 4 1 1 & i
Calculate the duration of From ... to ... o’clock is ... 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
end point. Children will [ 3 ] [ o ]

need to calculate Y: H: t t |
complements to 60 ot start finish 2:25 300 318

©White Rose Education 2024 16



Year 3 Subtraction

Concrete

Asnew concepts are taught, reference continues to be made to the concrete and visual
representations from earlier in the school to reinforce the reasoning behind the calculations.

Base 10 materials continue to be used heavily to represent numbéhne ralculations.

Pictorial

Full understanding of bar modelling from KS1 is checked and revised as necessary.

Abstract

Continue tomodel concrete and visual representatigmsctically alongsidéhe formal written
calculation, beginning with three digit columnar written strategiesitially with no exchange, then
with the regrouping of tens into ones (as initially introduced in Year 2)

H T O
5 2% 12
- 3 1 6

2 1 6




Subtraction

White Rose

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
235—-3=
Emphasis on mental 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 ...0Nes — ...ones = ... ones ==
(no exchange) ...tens — ...tens = ... tens 1w | ,

... hundreds — ... hundreds = ... hundreds -
Mental strategies and Hundreds | Tens
introduction of formal @ 0000 00y 0093 R )

[<1~]
written method. ..- EBEE L il sl g"’ z : i 3
©White Rose Education 2024 36
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Subtraction

MATHS

Subtract two numbers
across a 10 or 100

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

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

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

ayg-
St

~

Complements to 100
Focus on subtraction facts.

Encourage children to
notice patterns.

100 minus ... is equal to ...

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

100 — 38 =62
100 — 62 =38
62 =100 —38
=3 38 =100 —62

©White Rose Education 2024



Subtraction

White Rose

MATHS

Subtract fractions with the
same denominator within 1
whole

Make links with known
facts.

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

... fifths — ... fifths = ... fifths
@
LS
1

vlw
I
[

v
|
(€]

©White Rose Education 2024
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Year 4

Number i addition and subtraction

Statutory requirements

Pupils should be taught to:

A add and subtract numbers with up to 4 digits using the formal written methods of
columnar addition and subtraction where appropriate

A estimate and use inverse operations to check answers to a calculation

A solve addition and subtraction two-step problems in contexts, deciding which
operations and methods to use and why.

Year 4 Addition

Abstract

Continue tomodel concrete and visuatépresentationgractically alongsidéhe formal written
calculationmoving into 4 digit calculations.

Th H T O

7 3 1 0
+ 5 9 3 8
1 3 2 4 8
r o

Begin to explore decimals in the context of money

T O &

£ 1 8.7 2

+ £ 5 9.2 9

£ 7 8.0 1
¥ ox x



Addition

White Rose

MATHS

Year 4

* Add numbers with up to 4 digits using a formal written method.

*  Solve simple measure and money problems involving fractions and decimals to 2
decimal places.

* Add fractions with the same denominator.

Progression of skills

Key representations

Add 1s, 10s and 100s to a The ones/tens/hundreds/thousands What patterns do you notice?
4-digit number column will increase by ... J3cn 3=
2,350+ 30=
Emphasis on mental Thousands | Hundreds | Tens 2,350 + 300 =
strategies including number 0 (00 00| 00 2350 + 3,000 =
bonds and related facts. © o0 [@]a) ) i
Prompt children to notice © 6,040 + 200 = 2,211+ I:I =2,251
which digit changes. 6,040 + 500 = 2,211 + D =2215
3425+3= 3,425+ 300 = 6,040 + 900 = _
3425+30=  3.425+3,000 = 221+ =251
Add up to two 4-digit There are ... ones/tens/hundreds so |
numbers do/do not need to make an exchange. IR,
/ € ©06(60/00

) ) 009|000
Formal written method with | | can exchange 10 ... for 1 ... 00|00 ThH T|O
up to 3 exchanges. () ‘ 4 2 : z
Encourage children to © [©9/0 88! AEICIE
estimate and use inverse 00
operations to check answers = O
to calculations. S (6]

©White Rose Education 2024 17
= White Rose
Addition MATHS

Progression of skills Key representations
Add decimal numbers in ... pence + ... pence = ... pence £3.25 can be partitioned into £3 + 20p + 5p
the context of money ... pounds + ... pounds = ... pounds

Emphasis on partitioning
and use of number lines

— ’4»“
= !

rather than formal written s 20 2P
calculations. 45p + 25p = 70p
I T T 1
£2+£3=£5 £2.45 £5.45 £5.65 £5.70
£5 + 70p = £5.70
Add fractions and mixed When adding fractions with the same denominator, | only add the numerator.
numbers with the same ... fifths + ... fifths = ... fifths
denominator beyond 1
whole . 2
T N
304 o7 g2 | I e e s e |
5§55~ § 5 0 1 1% 2 3
e | |

(I -

| NN T

©White Rose Education 2024
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Yar 4 Subtraction

Pictorial

Develop repertoire of bar modelling to include 2 step separating problems:

ﬂZé KFa p YIFINDfSa | yR 5 S0 0dodblekhé rumber ohtamiBbsty@ia \d
KFEIgS (23SUGKSNWDE |26 Yl ye

R2Sa

YI Nbf Sa
Marbles Roy 5 Debbie 8
Marbles Ken ?
\ Marbles R+D 13

/

Abstract

As before, continue to modeind reinforce with concrete resources and visiggdresentations

throughout.

Extend to subtraction of 4 digit numbers with exchanging (regrouping and renaming) now

introduced from hundreds into tens, building to thousands into hundreds. Initially, questions will be
asked where only one exchange is needed.

Th H T O

5 2 13 9

- 3 1 4 6
2 1 9 3

Begin to explore decimals in the context of money

T O-5 e

£ 9 .18 5
- £ 5 0.9 1
£ 4 0.9 4

YSy
Kl @Sk



Subtraction

White Rose

MATHS

Year 4

* Subtract numbers with up to 4 digits using a formal written method.

*  Solve simple measure and money problems involving fractions and decimals to 2
decimal places.

*  Subtract fractions with the same denominator.

Progression of skills

Key representations

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

Emphasis on mental
strategies including number
bonds and related facts.
Prompt children to notice
which digit changes.

The ones/tens/hundreds/thousands What patterns do you notice?
column will decrease by ... A356—3=
Thousands | Hundreds Tens 4,356 o 30 e
oC gg 00 88 4,356 — 300 =
< 4,356 — 3,000 =
0 4433 - |=4430
6,940 — 200 =
¢ 4,433 — =4,033
3425—-2= 3,425 — 200 = 6,940 — 300 = ! |:|
3,425—-20= 3,425—2,000= 6,940 — 400 = 4,433 —|:] = 4,403

Subtract up to two 4-digit
numbers

Formal written method with
up to 3 exchanges.
Encourage children to
estimate and use inverse
operations to check answers
to calculations.

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

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

Th
(=11~

©White Rose Education 2024

Subtraction

39

White Rose

MATHS

Progression of skills

Subtract dedmal numbers
in the context of money

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

Key representations
| can partition £... into £... and 100p £3.26 can be partitioned into £3 +20p + 6p
£ —E=F.
100p—..p=..p

—6p —20p —£3
£5 — £3.26 e m
f4—-£3=f£1

100p — 26p = 74p
£5-£3.26 =£1.74

| I I |
@ @ £1.74£1.80 £2 £5

Subtract fractions and
mixed numbers with the
same denominator

Include subtracting fractions
from wholes.

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

T

=

gl

|

=
gle

XXX [ 1] 10

©White Rose Education 2024



Year 5

Number i addition and subtraction

Statutory requirements

Pupils should be taught to:

A add and subtract whole numbers with more than 4 digits, including using formal
written methods (columnar addition and subtraction)

A add and subtract numbers mentally with increasingly large numbers

A use rounding to check answers to calculations and determine, in the context of a
problem, levels of accuracy

A solve addition and subtraction multi-step problems in contexts, deciding which
operations and methods to use and why.

Year 5 Addition
Abstract

Continue to model and reinforce with concrete resources and visual representations throughout in
order that pupils understand what the written strategies represent. Strategies build on those of
Year 4 and involve starting with numbers up to 100,000 angssing to 1,000,000.

HTh TTh Th H T O

7 1 2 3 1 O




Progress to addition of numbers to two decimal placesointext (such as money or measurement)

H T O & 55

£ 51 8-7 2

+ £ 35 9.2 9

£ 8 7 8.0 1
Yy ¥ X

As throughout, consider the appropriateness of the numbers, initially starting with one carry to
ensure clarity andinderstanding of the layout and process before gradually increasing the
complexity of the calculations.



Addition

Progression of skills

Key representations

White Rose

MATHS

Add using mental strategies

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

Use number bonds and
related facts.

000
( 1)
48,650 + 300 =
48,650 + 30,000 =
48,650 + 30 =

To add ..., I can add ... then subtract ...

6,557 6,558

Add whole numbers with
more than 4 digits

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

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

26574
+16231
42805
1 1

©White Rose Education 2024

Addition

White Rose

MATHS

Add decimals with up to 2
decimal places

Progress from the same
number of decimal places to
a different number of
decimal places, and from no
exchange to exchange.

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

Tenths

o}
000/000(000
o © |o®

000/00 ©

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

|G} Tth [ Hth [ Thth

o 0000 |®

ol

wiN

00|00 (09
Q0 (@®

Complementsto 1

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

Encourage children to make
links with bonds to 10 and
complements to 100 and
1,000

o7

63 E

4+6=10
44 + 56 = 100
444 + 556 = 1,000

04+06 =1
044+056 =1
0.444 + 0556 = 1

©White Rose Education 2024
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Addition

White Rose

MATHS

Add fractions with
denominators that are a
multiple of one another

Encourage children to
convert fractions to the
same denominator before
adding.

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

The denominator has been multiplied by ..., so the numerator needs to be multiplied by...
for the fractions to be equivalent.

Sl1,1_4,1_5
T gtg=ste=s
8
N En
GG EE L]
1,3 =7,3 5 ) A5 6 aE s
7tg=gtg=3 Itg=gtre=¥=13

©White Rose Education 2024
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Year 5 Subtraction
Abstract

Continue to model and reinforce with concrete resources and visual representations throughout in
order that pupils understand what the written strategies represent.

Strategies build on those of Year 4 and involve starting with numbers up to 100,000 and pragressin
to 1,000,000.

Progressively, and before moving to larger numbers, beghfolLJt 2 NE gNA GGSy &aGNIF 4GS

SEOKIy3SaQ I NB ySSRSRo

Th H T O
7 89 i5 1
- 2 5 9 8
5 3 0 8




Subtraction

Progression of skills

Key representations

White Rose

MATHS

Subtract whole numbers
with more than 4 digits

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

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

Subtract using mental
strategies

Subtract 1s, 10s, 100s etc
from any number.

48,650 — 300 = P —
Use number bonds and 48,650 — 30,000 = iy |
related facts. 48,650 — 30 = 6,458 6,459 6,558
©White Rose Education 2024 41
White Rose

Subtraction

MATHS

Subtract fractions with
denominators that are a
multiple of one another

Convert fractions to the
same denominator before
subtracting. Progress from
subtracting fractions within
1 whole to subtracting from
a mixed number.

The denominator has been multiplied by ..., so the numerator needs to be multiplied by...

for the fractions to be equivalent.

<+ o=
~+ oin

3

4 ol

T olwn

-+ oiN
-+ ol

©o -0

W= = ojw

win == o

wiw = oo

©White Rose Education 2024
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Year 6

Number i addition and subtraction

Statutory requirements

Pupils should be taught to:

A perform mental calculations, including with mixed operations and large numbers

A use their knowledge of the order of operations to carry out calculations involving the
four operations

A solve addition and subtraction multi-step problems in contexts, deciding which
operations and methods to use and why

A solve problems involving addition, subtraction, multiplication and division

A use estimation to check answers to calculations and determine, in the context of a
problem, an appropriate degree of accuracy.

Year 6Addition
Abstract

Continue to model and reinforce with concrete resources and visual representations throughout in
order that pupils understand what the written strategies represent. Strategies build on those of
Year 4 and Year 5 with numbers within 10 million and calicnatwith up to 3 decimal places
(through problems set in contextual situations, such as measurement).



Addition

Progression of skills

Key representations

White Rose

MATHS

Add integers up to 10
million

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

2 2

mlw oo »
w
-

2,354 | 750 | 1,500

Add decimals withup to 3
decimal places

Progress to numbers with
digits in different place
value columns.

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

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

v o
&
=7

oo

wn
[N}
o
N

cla]wlo
o

©White Rose Education 2024

Addition

22

White Rose

MATHS

Order of operations

Calculations in brackets
should be done first.

... has greater priority than ..., so the first part of the calculation | need todois ...

| 1
= 0 5

Multiplication and division ::: :::: o0 ::::
should be performed before
addition and subtraction. (3+4)x2=14 3+4x2=11
*When no brackets are
shown and the operations
have the same priority,
work left to right.
Negative numbers ... plus ...isequal to ...

—Ata=2 | ——t——r—1—1——1
Children add to negative i g -5-4-3-2-10 1 2 3 4 5

[ o (1 o [ [ | s | s e | : :
::I:Ltl’aetri?ng?mfiggzzs § Sp b e a5 A e The difference between —5 and —1 is 4
+5 +5
Tl t5 —-114+16=5 I ! |

The difference between—5 and 5is 10

©White Rose Education 2024
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Addition

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 ...

()
D@
|
I 1111

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

N

B

D [ |

W=
+

Bl=

Rls

Rlw
]

...Is made up of ... wholes
and ...

©White Rose Education 2024

24



Year 6 Subtraction

Abstract

Continue to model and reinforce with concrete resources and visual representations throughout in
order that pupils understand what the written strategies represent. Strategies build on those of

Year 4 and Year 5 with numbers within 10 million and calicuiatwith up to 3 decimal places
(through problems set in contextual situations, such as measurement).

5 3

23 15 .8 0y 1y
] 8 . 6
7.0

2 5 9




White Rose

Subtraction MATHS

Progression of skills Key representations

Subtract integers up to 10
million

2y ('a 58 |2 | 2
Encourage children to 4

w o

[Ta 8 5[]
estimate and use inverse = 6] | | |4
operations to check answers 1/]6/1/9/0/0 4,604 5/5 5 55
to calculations. 2354 [750 [ 2
Subtract dedmals with up 1 do/do not need to make an exchange because ...
to 3 decimal places Thh

(-1
Progress from the same [=X-)
number of decimal and ®

whole number places to a

ot

different number of decimal S

and whole number places. !
0i9]7]|s

©White Rose Education 2024 44
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Subtraction MATHS

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

Children learn the order of

priority for operations in a 000y
calculation. Calculations in .‘.’
brackets should be done ...’
first. Multiplication and oBBY P00y ::g;
division should be oSSy
performed before addition 8-2x3=2 QO00® 8—22=4
and subtraction.
(8—2)x3=18

Negative numbers ... minus ...isequal to ...

—t=f==5 1111
Children subtract from D -5-4-3-2-10 1 2 3 4 5
positive and negative e L The difference between —5 and —1 is 4

numbers and calculate
intervals across 0 -5 -5

Y YY) ' ' '
| | | | | =5 0 5
il e lania|

=5 =4 —3:—2 =1 0, 1 2 3 4 5 The difference between 5 and —5 is 10

©White Rose Education 2024 45



Subtraction

White Rose

MATHS

Subtract fractions

Convert fractions to the
same denominator before
subtracting. Progress from
fractions where one
denominator is a multiple of

The denominator has been
multiplied by ..., so the
numerator needs to be
multiplied by...

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

... is made up of ... wholes

-
O @

the other, to any fractions ‘ a EEEEEEER
and then subtracting from a ‘ 6 BE==— =
mixed number. i ] EREN N
Pl Jon Sl Ve b e U S e 3l
5-5"0 5" % §- I I 18 3 lg=13

©White Rose Education 2024
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EYFS

Multiplication

White Rose

MATHS

Prompt children to notice
that double means twice as
many and to notice that
there are two equal groups.

Bg

Progression of skills | Key representations
Double to 10 Double ... s ...
...is double ... @@@.I

g
Nl |

&
@& ]

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.

B O @ e

& aad

©White Rose Education 2024
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