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Teaching for Mastery

We teach maths using a mastery approach, in collaboration with the Kent and Medway Maths Hub and the
NCETM. This is built on five key ideas: coherence, variation, fluency, representation and structure, and
mathematical thinking.

Teaching for Mastery

Five Big Ideas
* Accessing ideas ¢ Chains of reasoning
* Communicating concepts * Applying maths to problems
* Making connections * Making connections

Detailed
curriculum
sequencing
supports all to
progress

Coherence

Variation Fluency
* Procedural variation * Knowing key mathematical facts
* Conceptual variation * Thinking flexibly
¢ Making connections * Making connections

@ cET

In practice, this means: wholeclass teaching where all children work on the same content at the same pace,
with rapid intervention in the form of preteaching and flexible grouping for anyone at risk of falling behind;
carefully sequenced small steps that build on prior learning; precise mathematical language and
representations that expose the structure of concepts; and a balance of procedural fluency and conceptual
understanding developed together, with key facts practised to automaticity.

Stem Sentences

Stem sentences give children a consistent sentence structure to articulate their mathematical thinking and
reasoning, rather than needing to find the words themselves each time. By reusing the same core structure
across a concept, children internalise theunderlying mathematical relationship, freeing them up to focus on
the maths rather than on how to phrase their answer. This also supports precise mathematical vocabulary and
gives less confident children a scaffold to draw on when explaining their reasorgraloud. Stem sentences are
used consistently across both White Rose lessons and Mastering Number sessions, giving children a single,
shared way of expressing their reasoning throughout the school.

Maths Curriculum T White Rose
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White Rose Scheme

From EYFS to Year 6,adhs is taught following the White Rose scheme, which is rooted in a mastery approach
to teaching Maths and provides a coherent, sequential progression of small steps within eachnit. Central to
this approach is the use of concrete, pictorial and abstract (CPA) representations, allowing children to build
understanding by moving between physical resources, visual models and formal written methods.

Year group overviews set out the objectives and smaditep breakdown, alongside a scheme of learning for each
block. These overviews are designed around the DfE's Ready to Progress criteria, identifying the key knowledge
and skills children need to securebefore moving on to new learning (see Assessment policy for further detail).
Teachers use these to plan the week's teaching, adapting the slides where appropriate for the class rather than
delivering materials unchangedr for example, some small steps maybe covered over several days rather than
just one, or a concrete or pictorial activity may be added to support the CPA approach and develop
understanding if this is deemed appropriate.

The White Rose calculation policy sets out the methods and models used to teach the four operations, showing
how these progress year by year through the CPA approach, moving from concrete resources to pictorial
representations and on to abstract methods. 1 ensures a consistent approach across the school, so that
children experience the same language, models and methods as they move through year groups.

Each unit is also supported by the White Rose vocabulary progression document, which sets out the key
mathematical language children are expected to learn and use as they move through each block, building
cumulatively from EYFSo0 Year 6. Teachers use this document to identify the vocabulary relevant to their year
group and add it to lesson slides using Language through Colour and Widgit visuals, ensuring new terminology
is introduced consistently and revisited at the appropria¢ point. This helps children to build a secure and
progressively more precise mathematical vocabulary, which theyan draw on and apply confidently in their
reasoning and explanations.

White RoseMaths lessons begin with Flashback 4 in Yearsts, a short retrieval task revisiting previous learning

to build long-term recall and fluency. The main lesson is broken down into small, carefully sequenced steps,
where appropriate, allowing children to build unerstanding incrementally before moving on, drawing on
concrete or pictorial representations before progressing to abstract methods where this supports the sequence

of learning. Slides within the main lesson support this they say "Your turnt have a go atuz 13t q Riabd B bl
teachers decide which questions children answer initially before bringing them back together to teach the next
step, either within the same lesson or, where necessary, on the following day. This ensures that all childrean

keep up with the learning.

Most Maths work is completed in the White Rose workbooks, although not every question is answered in every
lesson. Teacher judgement is used to select the questions that best meet the needs of the class, and whichever
guestions are chosen are completed by all childen T in line with best practice within the mastery approach.
Whiteboards and squared exercise books are also used as appropriate alternative forms of recording, at the
teacher's discretion.



White Rose Resources

Throughout the school, resources have been purchased to match exactly the colours used in the White Rose
scheme. Using the same colours consistently across year groups means children immediately recognise a
resource's purpose from its colour alone, ratherthan having to process a new colour scheme each time
reducing unnecessary cognitive load and allowing children to focus on the maths itself. These include:

Double sided red and yellow counters Base 10

Place value counters

lr -

Numicon is not part of the White Rose scheme and its colours do not follow the same colognding, so it is not
included above. It is used as an additional resource in EYFS and KS1, where its distinctive shapes help younger
children to see number patternsand relationships at a glance

Numicon




Maths Curriculum T Mastering Number

Mastering Number Scheme

Mastering Number (NCETM) is taughi Year 1- 6 as a discrete daily session, 45 times weekly, focused on
building fluency with number facts, place value and number sensg particularly subitising, number bonds

and multiplicative reasoning.In Year R, it forms the main maths lesson for five weeks a term, with White Rose
taught for the rest of term. Key elements of delivery include:

Rekenreks

Used in KS1 to support subitising and the development of number bonds and additive/subtractive reasoning
through a visual, structured model.

The rekenrelis set up with thetwhites to the righk O

Children are taught to push the whole number they need in one movement, rather than pushing beads across
individually while counting T for example, to show 4, a child subitises the amount and pushes all 4 beads
across together, rather than pushing one beadt a time while counting "1, 2, 3, 4". This reinforces the idea of
number as a whole quantity, rather than a count of separate ones, and builds fluency in recognising and using
number bonds within 5 and 10.

Going for Gold

Going for Gold is used in Year 4 as the main strategy for developing fluency in multiplication facts in preparation
for the MTC.

The approach focuses on 36 key facts, covering the multiplication tables from 2 to 9, with each fact always
written with the smallest factor first (e.g. 2 x 9 rather than 9 x 2). Facts are only counted once, so once a fact
such as 2 x 9 has been learnedht corresponding 9 x 2 does not need to be relearned separately, as children
understand this as the same fact through their knowledge of commutativity. This reduces the total number of
facts children need to memorise.

The learning of these facts is tracked for all children in Year 4 and into Year 5 and 6 for those children who are
not yet secure.

NCETM Mastering Number: GOING FOR GOLD ]

2x2

2x3|3x3
2x4|3x4|4x4
2x5|3x5/4x5/5x5 _
2x6|3x6/4x6|/5x6|6x6
2x7|3x7/4x7|5x7|6x7|7x7]
2x8|3x8|4x8|5x8[6x8|7x8|8x8
2x93x92(4x9|5x9[6x9|7x9 BX9|9X9'.:;|;\‘/'IATHSHUBS




Gesture

Gestures give children a physical, multisensory way to engage with abstract number ideas, helping to embed
concepts more securely than words or images alone. Using the same gesture every time a concept is referred
to also builds a shared, consistent languge between adults and children, making it easier for children to recall
and apply their understanding independently. There are four key gestures used within the KS2 Mastering
Number Scheme:

0 The stamping gesture teaches the concept of unitisingt representing counting in groups (e.g. "a group of
5" or "a unit of 50") rather than counting individual ones. To perform it, make a fist with one hand and
"stamp" it onto the palm of the other hand.

B

-

0 The square number gesture teaches square numbers (e.g. 8 x 8 = 64). To perform it, place both hands
parallel to each other in a vertical position while saying the first number, then parallel in a horizontal
position while saying the second number, then draw a square in the air \Witour fingers while saying the
resulting square number.

0 The number line gesture is used when calculating multiplication facts, such as the 9 or 12 timesable.
Both hands start together on the lefthand side of the body, then the right hand moves along an imaginary

number line T for example, to show 9 x 12, the right hand moves right while saying "9 x 10 = 90", followed by
a smaller jump of 18 to represen9 x 2.

— ™~

0 The multiplication array gesture is used to visualisean array. The vertical line of the array is drawn first,
followed by the horizontal line (with each line drawn in the air at a length relative to the number it
represents). The hand is then waved across th@arraykto represent the total amount it contains

'\

Further reading

6



Teaching for Masteryhttps://www.ncetm.org.uk/teaching -for-mastery/mastery-explained/five-big-ideas-in-
teaching-for-mastery/

White RoseMaths learning materials: https://whiteroseeducation.com/

White RoseCalculation Policy:
https://assets.whiteroseeducation.com/new -
schemes/WRM%20calculation%20policy%202024%20Al1%20year%20groups.pdf

White Rose Ready to Progress:
https://assets.whiteroseeducation.com/new -schemes/NEW%20NC%20RTP%202024.pdf

White Rose Vocabulary Progression Document
https://assets.whiteroseeducation.com/new -schemes/Primary%20maths%20
%20Vocabulary%?20progression.pdf



https://www.ncetm.org.uk/teaching-for-mastery/mastery-explained/five-big-ideas-in-teaching-for-mastery/
https://www.ncetm.org.uk/teaching-for-mastery/mastery-explained/five-big-ideas-in-teaching-for-mastery/
https://whiteroseeducation.com/
https://assets.whiteroseeducation.com/new-schemes/WRM%20calculation%20policy%202024%20All%20year%20groups.pdf
https://assets.whiteroseeducation.com/new-schemes/WRM%20calculation%20policy%202024%20All%20year%20groups.pdf
https://assets.whiteroseeducation.com/new-schemes/NEW%20NC%20RTP%202024.pdf
https://assets.whiteroseeducation.com/new-schemes/Primary%20maths%20-%20Vocabulary%20progression.pdf
https://assets.whiteroseeducation.com/new-schemes/Primary%20maths%20-%20Vocabulary%20progression.pdf

Appendix A: White Rose Calculation Policy

The following 98 pages are reproduced unaltered from: White Rose Educatio@alculation Policy (updated September 2024).



Calculation policy

Updated September 2024

White Rgse

© White Rose Education 2024 M T H S
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White Rese

Guidance for teachers MATHS

The calculation policy is divided into four sections: addition, subtraction, multiplication
and division. At the start of each section, you will find an overview of the progression
of skills. Calculations involving decimal numbers and fractions are included.

The calculation policy follows the same concrete, pictorial, abstract approach as our
main schemes of learning. Where appropriate, sentence stems and key questions are
included alongside the key representations.

Where skills are divided into more than one section across the page, there is a
progression in the level of difficulty from left to right.

For example, when adding across a 10, children need to be able to add across 10 itself,
before making links with related facts.

Add across a 10 ... can be partitioned into ... and ... ladd ... to getto... then l add ... 8+5=13
28+5=33
Pw.‘) m-d‘iooo I Ble)ele)e) @) )‘.)-JQ].) oD )-:)“0.. l
Partition the number you D000 @]e]ele)e) (slelalole) @@)eX X )
are adding to make a full Vo = TN - .
ten. 8+:\5<" e R, 28+\_5/ = =
N A 3 ¢ 5 6 72 % 9 01110 13 A @ 5 6 7 9
S P O
4 / Nz \ -
z‘) 1\3 ‘\‘2/, \3/) | tF 1
©White Rose Education 2024 2



Progression of skills - Addition

Year group

©White Rose Education 2024

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

* Add 1 more (through songs and rhymes)

White Rose

MATHS

* Conceptually subitise to 5

* 1 more

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

e Add more

* Add together

e Add more

* Bonds within 10

* Related facts within 20

* Missing numbers

11



White Rose

Progression of skills - Addition MATHS

Year group Skill

* Add 1s to any number (related facts)

* Add three 1-digit numbers

* Add across a 10

* Add multiples of 10

* Add 10s to any number

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

| = Missing numbers
* Add 1s, 10s and 100s to a 3-digit number

* Add two numbers (no exchange)

* Add two numbers across a 10 or 100

* Complements to 100

* Add fractions with the same denominator within 1 whole

e Calculate the duration of events

©White Rose Education 2024 4



White Rose

Progression of skills - Addition MATHS

Year group Skill

Year 4 * Add 1s, 10s and 100s to a 4-digit number

* Add up to two 4-digit numbers

* Add decimal numbers in the context of money

* Add fractions and mixed numbers with the same denominator beyond 1 whole
Year 5 * Add using mental strategies

* Add whole numbers with more than 4 digits

* Add decimals with up to 2 decimal places

¢ Complementsto 1

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

 Add decimals with up to 3 decimal places

* Order of operations

* Negative numbers

* Add fractions

©White Rose Education 2024
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Addition

White Rose

MATHS

Progression of skills

Key representations

Subitise to 3

Instantly see how many.

How many do you see? @ %{% ? "n
@O (22) @ e &@ ‘: **

Count how many

Begin to count objects using
1-1 correspondence.

How many are there? Count out ... from a larger group.
4 2 3 A 5 E.g. Collect 3 beanbags for a game

DBDDS

Make numbers to 5

Start by showing 1, 2and 3
using fingers.

Show me... é & % Begin to Iir@numerals to quantities. %
o® ' 8883 S 5)

Add 1 more

Through stories, songs and
rhymes.

How many do | have now? &'—]i

©White Rose Education 2024



Addition

Progression of skills

Key representations

White Rose

MATHS

Conceptually subitise to 5

Notice the parts that make
up the whole.

What do you see?
How do you see it?

s

000e
1 more 1 more than ... is ... 00 QQ
Continue to link to stories, 0@ | ?_,
drh . :
songs and rhymes "'ll 1 3145|678 910

Notice the composition of
numbers within 10

Link to stories, songs and
rhymes.

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

B4

How many ways can you make...?

©White Rose Education 2024
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16

White Rose

Addition MATHS

Combine 2 groups There are ....

There are ....
2 groups are combined to There are .... altogether.
find the total.
oo, ¢ | [CO000
D, (o |leeee
Add more First... Then.... Now.... | have ....
| add .... more.
A quantity is increased. Now | have....

v

©White Rose Education 2024 8



Addition

White Rose

MATHS

A quantity is increased.

3

Progression of skills Key representations

Add together There are ... ... i a 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. ‘ ° m‘ . 2+4=6
| @ @

H D000 ) §=2+4

Add more First... Then... Now... | startat ... ... plus ... is equal to

(augmentation) I jumpon ... ..isequalto.. + ...

Iland on ...

[1]2[3/@)s]6]7]|8]9]10

4+4+2=6
2+4=6

6=4+2
6=2+4

©White Rose Education 2024
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Addition

Bonds within 10

Include bonds for each
number within 10

Encourage children to
notice patterns.

...ismadeof ... and ...
...and ... make ...

... can be partitioned into ...

a8

White Rose

MATHS

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

Related facts within 20

Make links to known facts.

| know that ...and ... = ...
o JORE - | | » [,

O
000
10000

O

oel DJ0e

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

+31 +1
(Y
5 6 7

+1 1

| | 1 |
| | | |

0 1 2 3

-
L

[ S [
| R e FYRS, Dy P Ve Ko
10 11 12 13 14 15 16 17 18 19 20

6+0=6
54+1=6
4+4+2=6
3+3=6
2+4=6
1+5=6
0+6=6
What patterns do you
notice?
5+2=7
15+ 2=17
7 =542
17=15+2

Missing numbers

How many more do you

If ...isthe whole and ... is a

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

need to make ...? part, the other part must
Make links to known facts. be...
Q = 2 |:| =6
@ { = 6=2+[]
2 | ?
— 2 )| H—
\ o1®345©73910
©White Rose Education 2024 10



Addition

Progression of skills

Key representations

White Rose

MATHS

Add ones to any number

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

..morethan..is...

What do you notice?

(related facts) So..and..=... SO ... more than ... is ... Can you continue the
| | VA pattern?

Make links to known facts. 8 88 87 88”88 %— i e, o =il 54+42=7
O _| 109]0!_| [OOI00]IO. 15+2=17
00 OO|0® OO"O.O O‘..i ==ttt 254+ 2 =27
0@ (000 [DOI0O|O® | 20 21 22 23 24 25 26 27 28 29 30

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

Which addition is the

Prompt children to . : . ? easiest to calculate?

understand that addition o000 e 2 | e S8

can be done in any order -% ° o °

and to make links to known W . :I i I ; B

facts. -
] O | srires

©White Rose Education 2024 11
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Addition

White Rose

MATHS

Add across a 10

Partition the number being
added to make a full ten.

... can be partitioned into ... an

Ol/eee
CX )|

)@

O
®)

8 + |

s o

N_\

=
34

5678910111213

ladd ...togetto ...then | add ... 84+5=13
284+ 5=33
OO'OO Olo 00000000 0|eee
Oll0/0000]0I00 e e
28 + e N
;;;;91:31111]21]3
23 24 25 26 27 28 293031 32 33

Add multiples of 10

...0Nnes + ... ones = ... ones What is the same? @
so ...tens + ... tens = ... tens What is different?
Make links to known facts .
i eee a8
within ten. + —— m e 3 30
g Ay Z 6 7 8 9 10
3+2=5
e 30+20=50}{%/—\1]|}=, ’?’
0 10 20 30 40 50 60 70 80 90 100 20 £
Add 10s to any number ..tens + ... tens = ... tens Toadd ... need toadd 10 | | knowthat...and ... =
..tens and ... ones = ... times 80 and .. =
Make links to known facts. ST B I 5 5 S 2
11213 24|15 |16 |17 | 18|19 | 20
n‘zz'za:n zsize 27 za:zeiw 30+20=50
31|32 33‘ 35|36 |37 |38139 40 S
e :,.;‘:;@ﬁ]';.; vlsls® SEa L
am 5152|8354 55}55457 5859 | 60
©White Rose Education 2024 12
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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.

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

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

. 6 tens + 4 ones = 64

ee 43

Add 2-digit numbers
(across a ten)

Begin to exchange 10 ones
for 1 ten.

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

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

5 ones + 7 ones = 12 ones
12 ones = 1 ten and 2 ones

?
45 | 37

4 tens + 3 tens + 1 ten = 8 tens

8 tens and 2 ones = 82

Missing numbers

Solve missing number
problems and use the
inverse to check.

How many more do you

need to make ...? part, then ... is the other and ...
part. 10+8=12+[ |
00000 00000
6+ |=10 [[]+3=7 00000 @0000
00000 @0
10-[ |=6 |7-3=[] X

If...isawholeand ...isa

... can be partitioned into ...

©White Rose Education 2024
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22

Addition

Progression of skills

Key representations

White Rose

MATHS

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

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

What patterns do you notice?

T
0000 235+ 3=
Emphasis on mental 0000 235+ 30=
strategies including number 00|00 235+ 300 =
bonds and related facts. O 111+ =118
Prqmpt .cr.uldren to notice 777+ 2 = 604 + 20 = 111 + — 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 s | 432
... hundreds + ... hundreds = ... hundreds
Mental strategies and Hundreds | _Tens _[IORESIN| : AT
introduction of formal ... EEEE Ly . 00 0000 8°°G FraTals|
written method. : :
EEEE] - o oo |
| -
o l

©White Rose Education 2024
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Addition

Add two numbers across a
10 or 100

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

There are ... ones, so | do/do not need to make an exchange.
There are ... tens, so | do/do not need to make an exchange.
...ones =...ten and ... ones.

... tens = ... hundred and ... tens.

White Rose

MATHS

Hundreds :s- | ones | .
. = g 155
? = -
| 54 =
H s Tens
006 DOCT0008| o
00 000 NEREIL]E,
\ - Jl6)4
® 8_8 : 0000 —_—
Wi 3 / 1
-] Qo

Complements to 100

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

100
Pairs of numbers which @
total 100
33 384+ 62 =100
3 +60 62+ 38 =100
(\/—\T 100 = 38 + 62
l 100 ] | 100=62+ 38
38 38 40 100
©White Rose Education 2024 15
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Addition MATHS

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

hol
e i

Make links with known e e
facts. - | | | |

vl

1 2
5tz
[ I
Calculate the duration of From ... to ... o’clock s ... 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 m
need to calculate > High 455 f !
complements to 60 i 2:25 3:00

1
start finish start finish 318

©White Rose Education 2024 16



White Rose

Addition 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 ... 2350 +3 =
2,350+ 30 =
Emphasis on mental Thousands | Hundreds | Tens 2,350 + 300 =
strategies including number S0 00 OO0 | 00 | 2 350 + 3.000 =
bonds and related facts. o (109 100} 00 ' '
Prompt children to notice (@) 6,040 + 200 = 2,211 + = 2,251
which digit changes. ' 6,040 + 500 = 2,211 + =2215
3425+ 3= 3,425 + 300 = 6,040 + 900 = .
3,425+30= 3,425+ 3,000 = 22l -
Add up to two 4-digit There are ... ones/tens/hundreds so |
numbers do/do not need to make an exchange.
Formal written method with | | can exchange 10 ...for 1 ... ThH T O
up to 3 exchanges. ‘ ‘: 2 : ;
Encourage children to LI E
estimate and use inverse
operations to check answers
to calculations.

©White Rose Education 2024 17



Addition

White Rese

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 N

rather than formal written n = 2200 e

calculations. 45p + 25p = 70p /\/\[\

2 I 1 I 1

£2+£3=£5 £2.45 £5.45 £5.65 £5.70
£5 4+ 70p = £5.70

Add fractions and mixed
numbers with the same
denominator beyond 1
whole

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

uvilw
+
(TN
Il
[0, BN
Il
[REY
(0, 1S
@
‘H__>
| a1
=
el B

©White Rose Education 2024
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Addition

White Rose

MATHS

Progression of skills

Key representations

Add using mental strategies

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

Use number bonds and
related facts.

48,650 + 300 =
48,650 + 30,000 =
48,650 + 30 =

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

?

6,458

| 99

=1

I
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.... o=

1
+ 2] 18] |4
g alof2]6l

©White Rose Education 2024
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Addition

Add decimals with up to 2
decimal places

| do/do not need to make an exchange because ...
| can exchange 10 ... for 1 ...

White Rose

MATHS

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

4+6=10

44 + 56 = 100
444 + 556 = 1,000

O Tth [Hth [Then | T[]

Progress from the same o OO gg e H;z i 1
number of decimal places to * Wil
a different number of 5@7823 @@u "@‘ : - gg L
decimal places, and from no o O o0 AL 0000 |00
exchange to exchange. 1 . $C

00000 © | 00 |(0®

EEEEEE o
Complementsto 1
03+ =1 035+ =1

04+06 =1
044 +056 =1
0.444+0.556 = 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.

Nl
+
00| =
Il
ool
0ol =

Bl
+
oo w
Il
0ol N
cof w
Il
ool

Il
ool

Hlw

©White Rose Education 2024
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White Rose

Addition MATHS

Progression of skills Key representations

Add integers up to 10
million

Encourage children to
estimate and use inverse
operations to check answers

to calculations. 2,354 750 | 1,500

T

=l = W

RlWw|o >
w
-

Add decimals with up to 3 | do/do not need to make an exchange because ...
decimal places

Hth |  Thth

Progress to numbers with
digits in different place

value columns. 00 | | [3}2]0]
@ 121215

lsl2|6

1

©
Encourage children to check ©
6

©

N s o
+
=l O

that they have lined up the 5 2
columns correctly.

©White Rose Education 2024 22



Addition

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

Order of operations

Calculations in brackets
should be done first.

White Rose

MATHS

Children add to negative
numbers and carry out

Multiplication and division ::: :::: 000 ::::
should be performed before
addition and subtraction. 3+4)x2=14 9OO® @® 3+t4x2=11
*When no brackets are 000 O
shown and the operations :::
have the same priority,
work left to right. 3x4+2=14
Negative numbers ... plus ... is equal to ...
—3 +5=2 g g |

| |
I | | [ | |

|
| [ | I I I [ | [ I
=5i—d =3 =2 =4 00 s 230 4,

|
|
5
The difference between—5 and —1is 4

calculations which cross 0 el et sl e g e
+5 +5

+11 +5 —11416=5 m

[ | I

-5 0 5

| 3 ;
—I11 (I) 5 The difference between—5 and 5is 10
©White Rose Education 2024 23
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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 ...

()
O ®

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

O @

i
ol w

o~

Wl
+

Bl
e

...is made up of ... wholes

and ...

©White Rose Education 2024
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Progression of skills - Subtraction

Year group

©White Rose Education 2024

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

* Take 1 away (through songs and rhymes)

White Rose

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

25
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Progression of skills - Subtraction

Year group

©White Rose Education 2024

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

White Rose

MATHS

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

26



White Rose

Progression of skills - Subtraction MATHS

Year group Skill

Year 4 * Subtract 1s, 10s, 100s and 1,000s from a 4-digit number
e Subtract up to two 4-digit numbers
* Subtract decimal numbers in the context of money

» Subtract fractions and mixed numbers with the same denominator

Year 5 * Subtract whole numbers with more than 4 digits
* Subtract using mental strategies

* Subtract decimals with up to 2 decimal places

¢ Complementsto 1

* Subtract fractions with denominators that are a multiple of one another

Year 6 * Subtract integers up to 10 million

e Subtract decimals with up to 3 decimal places
* Order of operations

* Negative numbers

* Subtract fractions

©W hite Rose Education 2024 27



White Rose

Subtraction MATHS

Progression of skills | Key representations

Subitise to 3 How many do you see? @ % % ‘-u
Instantly see how many. @ ? g ‘**
) O @ Q]

Count how many How many are there? Count out ... from a larger group.
4 2 3 A 5 E.g. Collect a cup for everyone at the table.

Begin to count objects using _ ' @
1-1 correspondence. ﬁ

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

Start by showing 1, 2and 3 % %

e 0® ' 88803 SSSdd 5

Take 1 away How many do we have now?
Through stories, songs and Q Q @ Q
rhymes.

©White Rose Education 2024 28



Subtraction

Progression of skills

Key representations

White Rose

MATHS

Conceptually subitise to 5

Notice the parts that make
up the whole.

What do you see?
How do you see it?

Q@@

2

[O00e |

1 less

Continue to link to stories,
songs and rhymes.

1 less than ..

SOOS:

I|l|| L]

4

5

6

7(8|9]|10

Notice the composition of
numbers within 10

Link to stories, songs and
rhymes.

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

How many ways can you make...?

we | BE

©White Rose Education 2024
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38

Subtraction

Partition

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

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

White Rose

MATHS

...and ... make ...

parts. -
o By of OlO[CI00
o % 00000
Take away First... Then... Now... | have ...
| take ... away
A quantity is reduced. Now | have ...

i e

v

©White Rose Education 2024
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Subtraction

White Rose

MATHS

A

Progression of skills Key representations

Find a part There are ... in total. ... is the whole. ... subtract ... is equal to ...
- ... Is a part. ..isequalto.. — ..

Link to number bonds and How many are not ...? ... 1S a part.

known facts.E.g. 2+ 4=6 6—2=4

soif 6is the whole and 4 is 6—4=2

a part, the other part must °

5 ®O

o P22V 0@ | =

Take away

A quantity is decreased.

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

i R

0000

QJ

—

e

| start at ...
I jump back ...
| land on ...

ANBNECHDEN

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

« iIs'equal to ... —.:
6—2=4
6—4=2
4=6-—2
2=6—4

©White Rose Education 2024
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40

Subtraction

Bonds within 10

... is made of ... and ...

... can be partitioned into ...

White Rose

MATHS

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

Make links to known facts.

SO/ MINUS = e

o |10
o |19
ox| 1O
ox 1O

R
LN

ololo oo
@ e)ele)e)

so ... less than ... is ...

| | | | |
I I 1 | | | I
0 4 22 3 4 5. 6 7 8 9 10

.

| | | Il | | |
| | PN PR () ) [y P
10 11 12 13 14 15 16 17 18 19 20

.. and ... make ... and ... 6—0=6
Focus on subtraction facts. 6—1=5
=
Encourage children to E—3=3
notice patterns. 6—4=2
A 6—5=1
6—6=0

Related facts within 20 | know that ... minus...= ... | ..lessthan...is ... What patterns do you

notice?

8—3=5
18—3=15

5=8-3
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
Make links to known facts. be...
11189y 3o
f " | 6 2=6—
—_ []
®) P 01 @3 4507 8 9 10
©WHhite Rose Education 2024 32




White Rose

Subtraction 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) A pattern?
O | [eoC | IOOIOONO! || —H——— (m — g9 —&
: o | |IOO||O | |00]oC|o 0% 2 3 45 6 7.8 9 b =
Make links to known facts. |[OR] |00|lo] (00000 EYY) 18—3=15
on [QoIoN [ocofooloN| H—+—++T+T+T1T 11+ 98 -—.3 — &
O& (@@ m OO OO O 20 21 22 23 24 25 26 27 28 29 30 e
Subtract across a 10 ... can be partitioned into ... and ... Make links with related facts.

- , Plee)ele] SIS O/0]000][0D]0 00000 00RRR
Partition the number being PEENN 00l 00|00 0Dl vOVK
subtracted to bridge =5 =% _2 3
through a ten. 13 - TRELE o e EEEEE L AR

3 4 5 6D B 9% 100311 412 33 3 4 5 6 7 8 9 10 11 12 13
WIS o sl
23 24 25 26 27 28 29 30 31 32 33

©White Rose Education 2024 33



42

Subtraction

White Rose

MATHS

Subtract multiples of 10

Make links to known facts
within ten.

...0Nnes — ... ones = ... ones
SO ... tens — ... tens = ... tens

What is the same?

What is different?

Make links to known facts.

aee -
ne Y o T
| | | | | | | 1 | | | 5
0 X 2 3 4 5 6 78 9 10
= 2 | ?
o | B AR R 2
50— 20=130 0 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. £0 ..o TDINUS o= s

10

1112|113 | 14 (15|16 | 17

13

19

20

21 (22|23 24| 25|26 | 27
31132|33|34|35)|36 |37
41 |42 43 44| 45 | 46 | 47

28
38
48

29
39
49

30

40

51|52 5355 56 | 57

58

59

€0

50—20=30
54 —20=34

©White Rose Education 2024
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Subtraction

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

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

( 43
N

—

White Rose

MATHS

3 ones — 1 one = 2 ones

olel==

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.

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

&) O

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

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

Missing numbers

Solve missing number
problems and use the
inverse to check.

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

10-[ ]=6
6+ |=10

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

7-3=[]
[ J+3=7

... can be partitioned into ...
and ...
18—[ |=12+2

T T T
00000 00000
00000 00000

©White Rose Education 2024
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Subtraction

Progression of skills

Key representations

White Rose

MATHS

Subtract 1s, 10s and 100s The ones/tens/hundreds column will decrease by ... What patterns do you notice?
from a 3-digit number T
00|00 £ 2=

Emphasis on mental 00100 235—30=
strategies including number 00|00 235 —300 =
bonds and related facts. O 10 118 — =111
Prompt children to notice 777 — 4 = 624 — 20 = 181 — - 111
which digit changes. 777 — 40 = 654 — 50 =

777 — 400 = 694 —90=  811— =111
Subtract two numbers ... ONes — ... ones = ... ones s
(no exchange) ... tens — ... tens = ... tens -

... hundreds — ... hundreds = ... hundreds

Mental strategies and Hundreds
introduction of formal 2889 g
written method. 1=l lalz]

©White Rose Education 2024
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Subtraction

Subtract two numbers
across a 10 or 100

Formal written method

including 3-digit subtract
2-digit numbers.

involving up to 2 exchanges

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

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

72

45 [

Tens
P EE} Tlo
ey . 22
peseeeeery -'::; - 45
= = 27

2

Hundreds

o

Tens

Q0

White Rose

MATHS

452

Complements to 100

Focus on subtraction facts.

100 minus ... is equal to ...

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

_ 100 — 38 =62
Encourage children to 100 — 62 = 38
notice patterns. @ . 62 = 100 — 38
—8 —30 38=100—62
T (Y ™
38| ? 62 70 100
©White Rose Education 2024 37
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Subtraction

Subtract fractions with the
same denominator within 1
whole

Make links with known
facts.

White Rose

MATHS

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

5 &
— - €
575 7
i

©White Rose Education 2024
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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

to calculations.

Subtract 1s, 10s, 100s and The ones/tens/hundreds/thousands What patterns do you notice?
1,000s from a 4-digit column will decrease by ... 4,356 — 3 =
number Thousonds | Hundreds Tens 4356 — 30 =

_ e 00 00| 00 4,356 — 300 =
Emphasis on mental ) (100 100) 00 4356 — 3.000 =
strategies including number ) 4,433 — = 4,430
bonds and. related facts.. : 6,940 — 200 = 4433 — = 4,033
Prompt children to notice 3425—-2 = 3,425 — 200 = 6,940 — 300 =
which digit changes. 3425—-20=  3,425— 2,000 = 6,940 — 400 = 4433 — =4,403
Subtract up to two 4-digit | need to subtract... ones/tens/hundreds. | do/do not need to make an exchange.
numbers

| can exchange 1... for 10...
. . Th
Formal written method with
C2D

up to 3 exchanges. ThH T O
Encourage children to 3 [171*m
estimate and use inverse -12(1]4)3
operations to check answers 1/0|5|8

©White Rose Education 2024
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Subtraction

White Rese

MATHS

Progression of skills

Key representations

Subtract decimal numbers
in the context of money

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

| can partition £... into £... and 100p
£ —E. =k
100p— ..p=...p

£5 —£3.26
f4—£3=f£1
100p — 26p = 74p
£5-£3.26 =£1.74

O
() ()

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

—6p —20p —£3
| | | |
£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

TR 16 o
SO | [ [] 1010

©White Rose Education 2024
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White Rose

Subtraction MATHS

Progression of skills Key representations
Subtract whole numbers | can exchange 1 ... for 10 ...
with more than 4 digits S E R E;

o9 QOO
Encourage children to \ m{_‘ Y "ff'{fr:zr—;—{aggv;— sl lal l&
estimate and use inverse N\ I8 = Ialal7Tal =0E
operations to check answers } —— _|210}8 5|3 .

— I

to calculations. » % — ' N ) ) A
2| 812)|6]|0

Subtract using mental = a = To subtract ..., | can subtract ... then add ...
strategies P0G 8O 580 BBV

® 000 00000 YT
Subtract 1s, 10s, 100s etc ®® w| 2 s

from any number.

Use number bonds and 48,650 — 300 = Va 1’ )

48,650 — 30,000 =
related facts. 48,650 — 30 = 5,153 5,4159 6,5Isa

©White Rose Education 2024 41



White Rose

Subtraction MATHS

Subtract decimals with up
to 2 decimal places

Tenths

Q0O
DD

244
2|2 3.12 | ?

=131 ]|7 NN || LS ()| S ([
Al Ay alvi 1425 ‘ | S35k B

a different number of T 1 | @ ] M .50 B

decimal places and from no ‘ @

exchange to exchange.

Progress from the same
number of decimal places to

Complementsto 1

03+[ |=1 o035+ |=1 P .
Encourage children to make ° o
links with bonds to 10 and
complements to 100 and o . . @
1,000 when finding a

missing part or subtracting

P~ = T 10—4 =6 1—04= 06
3] == 3 | : 2 100 — 44 = 56 1—0.44= 056
03 | 2 035 | ? 1,000 — 444 =556 1 —0.444 = 0.556
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Subtraction

White Rose

MATHS

Subtract fractions with
denominators that are a
multiple of one another

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

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

for the fractions to be equivalent.

- O
-+ N

3

e D&

4 O'U\

== O~

O {0

O -—-0

Ut e O s

WY == oo

Wiw - 0|0

©White Rose Education 2024

43

51



White Rose

Subtraction MATHS

Progression of skills Key representations

Subtract integers up to 10
million

Encourage children to |1 8
estimate and use inverse -13]6 4
operations to check answers 16/1/9/0/0 4,604 5|5/5(5]%5
to calculations. 2,354 | 750 ? |

482|121 .' |
. |

Subtract decimals with up | do/do not need to make an exchange because ...
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.

e
o|lo ™

©White Rose Education 2024 44



Subtraction

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

Order of operations

Children learn the order of

White Rose

MATHS

priority for operations in a .."
calculation. Calculations in ...'
brackets should be done PDPIB
first. Multiplication and 2 LY ::::
division should be ."' .."
performed before addition 8—-2x3=2 900W® 8—2%=
and subtraction.
(8—2)x3=18
Negative numbers ... minus ... is equal to ...

. == = 1 —t—+—
Children subtract from i i -5-4 -3 -2-=10 1 2 3 4 5
positive and negative TN S 4 The difference between -5 and —1is 4
numbers and calculate
intervals across 0 3

I I I
1 i : ’
-5 -4-3 -2 <10 1 3 4 5 The difference between 5 and —5 is 10
©White Rose Education 2024 45
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Subtraction

White Rose

MATHS

Subtract fractions

Convert fractions to the
same denominator before
subtracting. Progress from
fractions where one
denominator is a multiple of
the other, to any fractions
and then subtracting from a
mixed number.

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

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

... is made up of ... wholes

and ...

ESESEED

===
SO

3 _11-43

©White Rose Education 2024
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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 Education 2024 47
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Progression of skills - Multiplication

Year group

©White Rose Education 2024

* Link repeated addition and multiplication
* Use arrays

* Double

* The 2 times-table

* The 10 times-table

* The5 times-table

* Missing numbers

White Rose

MATHS

* The 3 times-table

* The 4 times-table

* The 8 times-table

* Related facts

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

* Multiply a 2-digit number by a 1-digit number - with exchange
* Scaling

* Correspondence problems

48



White Rose

Progression of skills - Multiplication MATHS
Year 4 * Times-table factsto 12 X 12

*  Multiply by 1 and 0

* Multiply 3 numbers

* Factor pairs

* Multiply by 10 and 100

* Related facts

* Mental strategies

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

* Correspondence problems

©White Rose Education 2024 49



White Rese

Progression of skills - Multiplication MATHS
Year 5 * Multiples and factors

* Square and cube numbers

*  Multiply numbers up to 4 digits by a 1-digit number
*  Multiply numbers up to 4 digits by a 2-digit number
*  Multiply by 10, 100 and 1,000

* Mental strategies

* Multiply fractions by a whole number

*  Multiply mixed numbers by a whole number

* Find the whole

©White Rose Education 2024 50



Progression of skills - Multiplication

Year group Skill

E Multiply numbers up to 4 digits by a 2-digit number
*  Multiply by 10, 100 and 1,000

* Order of operations

* Multiply decimals by integers

* Multiply fractions by fractions

* Find the whole

* Calculations involving ratio

White Rose

MATHS

©White Rose Education 2024 51

59



White Rose

Multiplication MATHS

Progression of skills Key representations

Double to 10 Double ... is ...

... i1s double ...
Prompt children to notice
that double means twice as u @

many and to notice that

there are two equal groups.
L ]
o0

Make equal groups There are ... groups of ...
There are ... altogether.

Provide opportunities to
make equal groups when

tidying up or during snack : : :
\ | AL WL )

time. Encourage children to

check that each group has

the same amount.

©White Rose Education 2024 52



Multiplication

Progression of skills

Key representations

White Rose

MATHS

Countin 2s, 5sand 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.

LruQu

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

Complete the number
track/number line by
counting in ...s.

112]3]a]s|e[7[8]9]0

11(12[13[1a]15]16[17[18]19] 20 5110|1520

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

31132033033 | .,
L R e

NGNS S) | ¢ 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 ...
There are ... altogether.

Be Be s
&= &% o= 10 + 10+ 10 = 30
@@@@ BB 6 =20

What is the same? What is different?
2+2+2=
S5+54 5=
10+ 10+ 10=

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

©White Rose Education 2024
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White Rose

Multiplication MATHS

Make arrays There are ... rows of ... There are ... altogether.
There are ... columns of ... There are ... altogether.
Children use their
knowledge of adding equal
groups to arrange objects in
columns and rows.

Make doubles Double ... is ...

A

Children understand that

doubles are two equal

groups. Children may begin

to explore doubles beyond gy
——
ey

20 using base 10
!
»
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Multiplication

White Rose

MATHS

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

20

5+454+5+5=20

IIII s | s | 5]5s | a4x5=20

Use arrays

Encourage children to see
that multiplication is
commutative.

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

883843249
883439
888433

3 lots of 5 = 15
5454+5=15
5 lots of 3 = 15

+343+3+L3=]5

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

3xXx5=15
5X3=15
3X5=5X3

Double

Encourage children to make
links with related facts.

Double ... is ...

B—

Double4=4+4
Double 4is 8

Double ... is ... so double ... is ...

eeea —» anee sewe Doubledis8

= EER1 oo o

©White Rose Education 2024
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White Rose

Multiplication MATHS

The 2 times-table ..lotsof 2 = ... times 2 is equal to ...
X2 %% ELEL

. . X 1 [B23 3 [E48 S [EN| 7 [E88| 9 [F10
Encourage daily counting in sl el o s
multiples both forwards and LN u u 21|22 | 23 |24 25 | 26| 27 | 28| 29 | 30

back. Notice that all | N 9=2
1x2= 2=1x2

L N

multiples of 2 are even
numbers. Y '... 2X2=4 4=2X2

3X2=6 6=3X2

: ]
zllz |zl e 0 2 4 6 8 10 12 14 16 18 20 22 24
The 10 times-table .. lots of 10 = %w %@ ... times 10 is equal to ...
e )= 1|23|a|ls|e|7]|8]9 |40

Encourage daily countingin %w %% 11 (1213|1415 |16 (17| 18|19 |20

multiples both forwards and %% %% 21|22 (23| 24|25 2 |27 | 28|29 |30

back. Notice the pattern in @ 313233 34|35 |36 37|38 |39 |40
the numbers. ?

A 1x10=10 10=1x10

EENE) [oTw w]n]0] w 2x10=20 20=2x10

[@) Q0| [0 |00 OO |00 — —

00| [ool 09 [oo 00| [0 IX 10=30 30=3x% 10

010 1001 190 100 108 10O 1 1+ v 4 ¢ ¢ oo vy
00 00 @D e 96 @@ | — 1 T T—T— T 1T T—" T T1T1
00 |00 10D 120 OO IOC |0 10 20 30 40 50 60 70 80 90 100 110 120
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White Rose

MATHS

v lotsof 5=
5=

The 5 times-table

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

O I ¥

...times 5 is equal to ...

1|2 |3 |48 6|7|8|9 S

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

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

31|32 (33 (3435363738 (3940

1X5=5 5=1X5
2X5=10 10=2X5
3X5=15 15=3X5

| | | | | | | | | | | |
| | | | | | | | | | | |

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

Missing numbers

Make links to known facts.

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

18 socks, how many pairs? %%

|
[ | | I I I [ I I

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

... times ... is equal to ...

©White Rose Education 2024
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Multiplication

White Rose

MATHS

Progression of skills Key representations
The 3 times-table ... groups of 3 = 'YX X E times 3 is equal to ...
X 3=
Encourage daily countingin | 3, ... times = e - 22 i 55 R i e
: -
multiples both forwardsand | 3 X ... = b - Eadld  EARE  EE
back . ‘. 21 |22 |23 | 24| 25|26 |27 |28 |29 |30
4X3=12 12=4Xx3
BEEEGEE ]|
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 ...
X4 = 12 |34|s5|6|7 8] o910
Encourage daily counting in | 4, ... times = 0000 - s el
multiples both forwardsand | 4 X ... = (X X X ] 21122 | 23 B 25 | 26 | 27 BB 2o | 30
back. Encourage children to 0000
notice links between the 2 3xXx4=12 12=3Xx4
and 4 times-tables. m m 4 4 S
0 4 8 12 16 20 24 28 32 36 40 44 48
©White Rose Education 2024 58



Multiplication

The 8 times-table

Encourage daily counting in
multiples both forwards and

... lotsof 8 =
X 8=
8 .. times =

HEE

... times 8 is equal to ...

White Rose

MATHS

112 |3 |4|5)]| 6|7 |ESw 9 |10

11112113 |14 |15 |16 (17 | 18|19 | 20

Use knowledge of
multiplying by 10 to scale
times-table facts.

back. Encourage children to 8 8 8 20|22 | 2 2|26 | 27 [ 29 | 29'| 30
notice links between the 2
! 3X8=24 24=3X8
4 and 8 times-tables. 00000O0OGO
e00O®OOOS | T+T+F+F++1
Q0009 O®® | ° B 1624 3240 48 56 64 72 80 8 9
Related facts .ones is equal to ... ones
SO ... X ... tens is equal to ... tens.
eEeee @eeE wEeE

EEEE il

0000
Q000
0000

3X4=12
3X40=120

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

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

is equal to ...

tens.

.isequal to ... ones.

Children apply their e 30X 2 =60 @ o0 o
understanding of sessunsenn) an 2X2=14
S e crrrrTTTT™ Q0 1)
partitioning to represent e o0 O
and solve calculations using | |crrrrrrrrn [ 1] 39 %9 =64 20x4) (1x4 o) o
the expanded method. e O
©White Rose Education 2024 59
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MATHS

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.

T | weus
=l
Ty | wewe
oD | oo | 24X 4=96

Q00O

00000

0000
@ ) leseo

Scaling

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

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

AN AN AN [2]2]2

There are 3 times as many triangles as
circles.

... IS ... times the size of ...

... is ... times the length/height of ...

= 4 cm
Eesssssssss—— | 6 CM

Miss Smith is twice the height of Jo. < 4

©White Rose Education 2024
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White Rose

Multiplication MATHS

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

hats scarves

Encourage children to work =
systematically to find all the THE
different possible For every hat, there are two possible
combinations. ‘ ‘ a

scarves.
3X2=6

There are 6 possibilities altogether.

©White Rose Education 2024 61
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Multiplication MATHS

Year 4 * Recall multiplication facts for multiplication tables up to 12 X 12

* Use place value, known and derived facts to multiply mentally, including: multiplying
by 0 and 1; multiplying together three numbers.

* Recognise and use factor pairs and commutativity in mental calculations.

*  Multiply two-digit and three-digit numbers by a one-digit number using formal written
layout.

* Solve problems involving multiplying and adding, including using the distributive law
to multiply two-digit numbers by one digit, integer scaling problems and harder
correspondence problems such as n objects are connected to m objects.

Progression of skills Key representations
Times-table facts to ... groups of .= 1|23 |a|s|e|7]8|o[w
12 x 12 ... times ... is equal to ... i Rl ol R B R et el
x - > 21£A234N..’5426.?7'28'}9 30
LU B : 3l 32{33.%'35'35'37'33'39 40
Encourage daily counting in . . . Q) o 11 ' 11 [ 11 I 11 | 11 e ii. 56'47_48'49 50
. 51|52 |53 |54 [55|56|57 58|59 |60
multiples both forv\{ards and Q o O00n GO0
back. Encourage children to OO YYYYY YY) n 77|15 |70 70 | 79 | w0
notice links between related < ¥ dli I o [ A o A S R Si[s2 % | B4 )85 &5 37 g a0 | %
times-tables Q o 0 11 22 33 44 55 66 77 88 99 110121 132 il ol o ol Bl bl B B
Multiply by 1and 0 Any number multiplied by 1 is equal to ... G S
Any number multiplied by 0 is equal to ... 1x1=1 1X0=0

3X1=3 3X0=0
4xX1=4 4x0=0

1@;\) C Q) (@.ﬁ) -::_’Q;r) QJ Qﬁj 2x1=2 2Xx0=0
OO
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Multiplication MATHS
Progression of skills Key representations
Multiply 3 numbers Towork out ... X ... X ..., | can first calculate ... X ... and then multiply the answer by ...

Children use their
understanding of

S8 88 88 ,.),.3-3x3=24
88 88 88 ,,;,,_¢x4-2

commutativity to multiply S8 &8 89
IXAXND=1I % =24
more efficiently. S8 &8 89
Factor pairs 12= o ¥ 5800 A = L X
i i 00000 OCGOCGS
Chlldrer.n explor_e eq!.uvalent -l i PAPApAP PApAPAP
calculations using different o000 0000
_ 00000000 3xX6=8Xx3x2 6X8=6X%X4xX2

factors pairs. 8x 6=24%2 o000 o000 6X8=24%2
00000OGOCGS - o000 29@0 =
0000 OGOGOS o000 o000
0000OGOCGOS L L X X J o000

Multiply by 10 and 100

Some children may over-
generalise that multiplying
by 10 or 100 always results
in adding zeros. This will
cause issues later when
multiplying decimals.

When | multiply by 10, the digits move ...
place value column to the left.
... is 10 times the size of ...

.
o9 00
® o0

&

T

"B
¢ :‘ | 35x10=350

When | multiply by 100, the digits move ...
place value columns to the left.
... 15 100 times the size of ...

B o @

se
o o0
ee

14 X 100 = 1,400

©White Rose Education 2024
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Multiplication MATHS

Progression of skills Key representations

Related facts ... X ...ones is equal to ... ones
SO ... X ...tens is equal to ... tens

Use knowledge of and ... X ... hundreds is equal to ... hundreds.

multiplying by 10 and 100 000 00 O©00C

to scale times-table facts. 000 OO0 00O
000 000 000
000 000 OO0 ;3,;- 7x3=21
000 OO0 ©O® = _
000 000 OO0 3X70= 210 7%x30=210
000 OO0 O©O0® 3x700=2,100 7% 300=2,100

Mental strategies ... tens multiplied by ... is equal to ... tens.

...ones multiplied by ... is equal to ... ones.
Partition 2 or 3-digit
Tens

numbers to multiply using
informal methods. mm bebbbe

10x 8 = 80

10 % 8 = 80 6x8 =48

——

& ~ .;\ —
( y ¢
0

OITITIITD | asaaae

T
(TTTTTTITT | MREeee @ °
T 26 X8 =280+ 80+ 48 =208

3X26=60+18=78 60 18

|
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White Rose

MATHS

Progression of skills

Key representations

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

The short multiplication
method is introduced for
the first time, initially in an
expanded form.

To multiply a 2-digit number by ..., | multiply the ones by ...
To multiply a 3-digit number by ..., | multiply the ones by ...,

hundreds by ...

—_ [ H|T|O

©00 0000 3[4
0000000 5 | |
000 0000 TetaT1 20 x8)
000 0000 1770

000 0000

the tens by ... and the
HIT|O L OQOM
3[4 0000000
= 151G OO0 W
717] | 'OOO 0000
EOOO 0000,

and the tens by ...

o 007

N -

Scaling

Children focus on
multiplication as scaling
(... times the size).

is ... times the size of ...

2 e A e e
A computer mouse costs £7
A keyboard costs 6 times as much.

e e

A red ribbon is 6 cm.

A yellow ribbon is 7 times as long.

Correspondence problems

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

For every ..., there are ... possibilities.
There are ... X ... possibilities altogether.

A pizza company offers a choice

of 5 toppings and 3 bases.

Deep pan Italian Thin

Cheese CcDP Ccl CTh
Mushroom M DP Ml M Th
Vegetable V DP Vi VTh
Chicken CDP Cl CTh
Tuna TDOP Tl TTh

5xXx3=15

©White Rose Education 2024
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Multiplication

Progression of skills

Key representations

White Rose

MATHS

Multiples and factors

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

... is a multiple of ... because

...X s =y ll'
| 7|89 10

1|2 [E3l 2 | 5 [ES

11 (12|13 |14 |25 16 | 17 |28 19 | 20

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

... is a factor of ... because
I —

00000000 1x3

DO
0000 %4

1, 2, 4 and 8 are factors of 8

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

Factors of 12

&

Factors of 20

Square and cube numbers ... squared means ... X ... ...cubed means... X ... X ...
968
000 0000
(X ] 000 6000 &

& ®Q 000 0000

11 2x2 3x3 4%X4 1X1x1 2X2X%X2 3X3IX3

12=1 22=4 3=9 42=16 P=1 =8 38 =27
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Multiplication MATHS

Multiply numbers up to 4 To multiply a 4-digit number by ..., | multiply the ones by ..., the tens by ..., the hundreds
digits by a 1-digit number by ... and the thousands by ...

m TRl v T
© |© [000e0 || | 1152
This builds on the short Q0 ‘ | | 3]
multiplication method e |© 880 0 | :
i inY4
introduced in ) ) 00000
(6]8)
Multiply numbers up to 4 | can partition ... into ... and ... First, | multiply by the ... Then | multiply by the ...
digits by a 2-digit number ~Tooooleeee! [T 4 x[10 [ 3 L 1]
3|8008 (06808 (201 1200 | 120 | 220 | 50 AL
Numbers are first 0000|0000 | 2| 80 8 B ORI T
partitioned using an area HEFE3EE 1 sl Slajol] ©
“ [
"‘°f',e'|t,he’,‘ lorg: Liceq | 32X 4412004804120 +8 —— I
multip l(-:atIOI-'\ IS Introduce 32 x 44 = 1,408 +90+20+
for the first time.
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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.

Multiplication

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

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

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

White Rose

MATHS

Th H

Tth

"

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

Mental strategies

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

The most efficient strategy to calculate ... X ... s ...

To calculate ... X 12, | can do

For example: 121 X 12

T S S

| 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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Multiplication

To multiply a fraction by an integer, | multiply the numerator by the integer and the

Multiply fractions by a
whole number

denominator remains the same.

White Rose

MATHS

2§X3=6+2=8

Make links with repeated X | AT
addition. Al Wl A A
d: s 1 1 1.
Egzx4=z+=+=z+=| Lty 1,1, ,1 1 1 5 2,,.2,2,2_6
5 5 "5 "5 "B gEomg -t e tave=s FE2=g 0 g Ty
e 2 I RSO N s L 2 2 2
5 5 5 S 5 5 5 5 5
I | I | I l |
1 1 1 I I I |
0 1 0 1
1. . 6-86_,1 2. ,,_6_.1
§x6—5—15 5X3—5—15
Multiply mixed numbers by | | can partition DQ into[l andLJ
a whole number O O 5
2 =%
N N N | 5 6
23 =0 =i ===
B D N | 3 3
2

©White Rose Education 2024
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White Rose

MATHS

Find the whole Iféis ..., then the whole is ... X ... If% B then%| is ... and the whole is ... X ...
Children multiply to find the
whole from a given part.

1 4 1 i

gOf_-: 70f_=24 7—_-2474—6

?
5 5x6=30 |, ! 7%X6=42
6[6]|6 ioran=5 4 5f a2 =
g T 50 42 =24
©White Rose Education 2024 70




Multiplication

Progression of skills

White Rose

Key representations

MATHS

Multiply numbers up to 4

To multiply by a 2-digit number, first multiply by the ones,

Some children may over-
generalise that multiplying
by a power of 10 always

digits by a 2-digit number then multiply by the tens and then find the total. = : g ;
+ 7282 (1,207x6)
36210 (1,207x30)
434 52
Multiply by 10, 100 and To multiply by 10/100/1,000, | move all the digits ... places to the left.
1,000

...is 10/ 100/'1(00Q times the size of ...

™M TTh | Th H F Th H T Tth | Hth | Thth
o0 00 00 0 00 00
® 00 ® 60

©White Rose Education 2024

234 X 100 = 23,400 0.234 X 100 = 23.4
234 X 1,000 = 234,000 0.234 X 1,000 = 234
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Multiplication MATHS

Order of operations ... has greater priority than ..., so the first part of the calculation | needtodois ...

Calculations in brackets

should be done first. QDD DODD D60 D009
Multiplication and division 0D 0000 OO 9009 DODD®
should be performed before » Q000 i
(3+44)x2=14 DOOO 3+44%x2=11
addition and subtraction. 0000
3+42=19
Multiply decimals by | KNOWEhat ... X o= g | need to exchange 10 ... for 1 ...
integers so | also knowthat ... X ... = .. q T T —
000, {0000 ©0 || | 32
This is the first time children 000 10000 0® | * e
multiply decimals by ‘ " OI 0000 ©® | ii‘ri
numbers other than 10, 100 O O = ‘
or 1,000 H T Tth Hth
Encourage them to make e® | ®» (900 00 i @ @89
links with known facts and olololglq‘g [Qlo|o’o‘o}o o9 | ® (000 @0 | {OO;I
whole number o9  ® |999|| 99 (XX
T 0/0/0/0/0/0 (200D o9 | o [veo| 00 ] ®» (0o
multiplication. = =
6X2=12 ex02=12 ® ®
213 X 4 = 852 213 X4 =8.52
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Multiplication

Multiply fractions by
fractions

answers in their simplest
form.

Encourage children to give .

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

White Rose

MATHS

1.1 _1 2.4 8 2.3 6 2
355" 15 34515 355" 5
Find the whole Ifé is ..., then the whole is ... X ... If%— is ..., thené is ... and the whole is ... X ...
Children multiply to find the
whole from a given part. % of =18 g of =48 1
? 9= 48 +4=12
( \ — ?
18x3 =54 . ' 9 x 12 = 108
1
—_J 5 of 54=18 4 _
=3 3 e 5 of 108 =48
48
©White Rose Education 2024 73
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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 T00% 100%
find 1%, 10%, 20%, 25% and 50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
50% before using multiples 25% | 25% 25% | 25%
of these amounts to find To find 30%, | can find 10% and then multiply it by 3
any percentage. 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 ...

X6
Encourage children to see For every 1 adult on a school trip, there are 6 children. /\
the multiplicative Adults Children
relationship between ratios. 1 6
They will need to multiply adults x 3< 2 12 > X 3
or divide each value by the 3 18
same number to keep the : e T i
ratio equivalent. s ) : ol %
Double number lines and
ratio tables help children to
see both horizontal and g 1 2 3 4 5 6
vertical multiplicative Ch‘i\lf(‘;:"::
relationships. The ratio of adults to childrenis1:6
0 6 12 18
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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

©White Rose Education 2024 75
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Progression of skills - Division

Year group

©White Rose Education 2024

Skill

* Divide by 2
* Divide by 10
* Divideby5

* Missing numbers

* Unit fractions

* Non-unit fractions

White Rose

MATHS

* 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
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White Rose

Progression of skills - Division MATHS
Year 4 * Division facts to 12 X 12

* Divide a number by 1 and itself
* Related facts
* Divide a 2 or 3-digit number by a 1-digit number

* Divide by 10 and 100

Year 5 * Mental strategies
* Divide numbers up to 4 digits by a 1-digit number

* Divide by 10, 100 and 1,000

* Fraction of an amount
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Progression of skills - Division

Year group

©White Rose Education 2024

* Short division

* Mental strategies

* Longdivision

* Order of operations

* Divide by 10, 100 and 1,000

* Divide decimals by integers

* Decimal and fraction equivalents
* Divide a fraction by an integer

* Fraction of an amount

* Calculate percentages

* Calculations involving ratio

White Rose

MATHS
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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.

e Wl R T

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.

.
W WL

©White Rose Education 2024
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Division

White Rose

MATHS

Progression of skills

Key representations

Make equal groups -
grouping

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

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

117871

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

clpel
cCpl

Take ... cubes.
Make equal groups.

There are ... groups of ...

Make equal groups -
sharing

Encourage children to check
that the objects have been
shared fairly and each group
is the same.

... have been shared equally between...

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

Take ... cubes.

Share them between ...

12 shared between ... is ...

©White Rose Education 2024
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Division

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.

(9 a(9_ ¢

- “v wvj “‘

s Bode 1e 2

-

)]

There are ... in each group.

Half of ... is ...

/171777

White Rose

MATHS

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

0O

4 is half of ...

Find a quarter

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

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

= "
w %‘%m By

>4

There are ... in each group.

A quarterof ... is ...

@@
@S

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

r N\

3 is one quarter of ...

©White Rose Education 2024
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Division

Progression of skills

Key representations

White Rose

MATHS

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 ...
e 2=

BB T T B
o

A
1 1
0 1 2 3 4 5 6 7 8 9 10

equal groups of 2

... shared equally between 2 is ...

Half of ... is
=
4% 2=8
8+2=4
8
ecoolecoe 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

I L | I I I
0 10 20 30 40 50 60 70 80 90 100

... shared equally between 10is ...
w10=

6 X10=160
60+ 10=6

60
6|6|6|6|6|6|[6]|]6|[6]6
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