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This policy has been largely adapted from the White Rose Maths Hub Calculation Policy. It is a working document and will be revised and amended as necessary.

Mathematics Lead: A. Platt


Introduction
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AI-generated content may be incorrect.]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. 
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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-

it number

Add two numbers (no exchange)

Add two numbers across a 10 or 100

Complements to 100

Add fractions with the same denominator within 1 whole

Calculate the duration of events
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Division MATHS

Divide by 10, 100 and 1,000 | To divide by 10/100/1,000, I move all the digits ... places to the right.
one-tenth/one-hundredth/one-thousandth the size of ...

Encourage children to
notice that dividing by 100 S U
is the same as dividing by
10 twice, and that dividing
by 1,0001s the same as

dividing by 10 three times. ™
® loo 120 +100=12
0
© ee| 120+1,000=012

* |0 120+10=12

Fraction of an amount Tnﬁnd%nf... ,Ineed to divide by ... wé is ..., then the whole is ... X ...
i >
Bar models support children | 2" MUTIPIY bY
to understand that to find a . o6 106 =6
fraction of an amount, we 5
divide by the denominator | . ;
and multiply by the —of20= —ofgd= - 4
numerator. 5 4 gof__ =24
3 3 —
5 of20= G of 84 = 2
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MATHS

Year 6

« Perform mental calculations, including with mixed operations and large numbers.

« Divide numbers up to 4 digits by a two-digit whole number using the formal written
method of long division, and interpret remainders as whole number remainders,
fractions, or by rounding, as appropriate for the context.

« Divide numbers up to 4 digits by a two-digit number using the formal written method
of short division where appropriate, interpreting remainders according to the context.

« Divide numbers by 10, 100 and 1,000 giving answers up to three decimal places.

« Use written division methods in cases where the answer has up to two decimal places.

« Associate a fraction with division and calculate decimal fraction equivalents.

* Divide proper fractions by whole numbers [for example, 3 +2=3 1
+  Solve problems involving the calculation of percentages.

Progression of skills

Key representations

Short division

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

There are ... groups of .. hundreds/tens/ones/in ...
I can exchange 1 ... for 10 ...
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Division MATHS

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

Include partitioning and 240 +60=240+10+6 9,120 +15=9,120+5+3

number line strategies BN e N g Y ey o1

outlined in Y5 as well as

division using factors.
[}
Long division Method 2
The long division methodis | ;. I i Fh=]
g ] TolsTe ol2lari2 036 o109rs
introduced for the firsttime. [ 12[a 3 2 w3712 | | n2[a]32] [ial2[e] |
Two alternativelmethods. | 36lo | 2x30 300 (15%20) [T 13Tl islol[I |
7z 72| | EE| fafzlel 1 |
are shown. 72| 2x6) slol | | | asxa [ 712 K|
o 2] | [ o E1M
HHHH H P
Order of operations .. has greater priority than ..., so the first part of the calculation I need to do'is ..
Calculations in brackets A
should be done first, then

powers. Multiplication and
division should be
performed before addition
and subtraction.

(6+4)+2=5
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Division MATHS

Divide by 10, 100 and 1,000 | To divide by ..., | move the digits ... places to the right.
Encourage children to (T
notice that dividing by 100 ® (00
is the same as d by |l® T L
10twice, and that dividing | (v masm [aETmw|  oa o a
o001t 312 +100=3.12
y 1,000 is the same as o0/® (00 - - il
dividing by 10 three times. t 312 +1,000 = 0.312 906 + 1,000 = 0.906
Divide decimals by integers | | know that ...+ I'need to exchange 1 ... for 10 ..
solalso know that =
This is the first time children
divide decimals by numbers 0000 0000 0000
other than 10, 100 or 1,000 |
0000 0000 0000 TE5
0000 0000 0000 a5E7e
39+3=13 39+3=13 039+3=0.13 |
Decimal and fraction The fraction ... is equivalent to the decimal ... O equal to o
equivalents. 0 100
;25\.
o2 [0z [0z [ oz 3 _ 75 _
a1[as a]o[or[or[or]ox 4 = 10007
N A

x 25
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Division MATHS
Divide a fraction by an ..ones divided by 2is .. ones | 1 am dividing by ..., so | can s equivalent to
integer s0... sevenths divided by 2is | split each partinto ... equal
.. sevenths. parts.
This is the first time children
divide fractions by an 4.,-1 4
integer 77477 1 5
4. .,_2 1
M 5-2=7 g
Fraction of an amount Toﬁndéldivide by .. it s equalto.., !hen%are 11His equalto .., then the
Children divide and multiply equalto ... UG E D=
to find fractions of an .
amount. Bar models canstill | X of36 = 36+ 2 o
be used to support
2 0f36 =36+ ; i
needed. 12 50F2700 = 5 02,700 x 7 g of =48
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Calculate percentages

Children first learn how to
find 1%, 10%, 20%, 25% and
50% before using multiples
of these amounts to find

any percentage.

There are ... lots of ... % in 100%
Tofind ... %, I need to divide by ...

100%

0% s0%

..% is made up of ... %, and ... %

100%
10% [ 10% | 10% [ 10% | 10% [ 10% | 10% | 10% [ 10% | 10%

% | x| ww | o

50% of
25% of ...

To find 30%, | can find 10% and then multiply it by 3
To find 23%, | can use 10% X 2 and 1% X 3
To find 99%, | can find 1%, then subtract from 100%

Calculations involving ratio

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

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

For every ..., there are ...

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

adults

The ratio of children to adults is 6 : 1

(]

Adults
Children
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Progression of skills - Addition MATHS
Year group Skill
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

Add using mental strategies

Add whole numbers with more than 4 digits
Add decimals with up to 2 decimal places
Complements to 1

Add fractions with denominators that are a multiple of one another

Add integers up to 10 million
Add decimals with up to 3 decimal places
Order of operations

Negative numbers

Add fractions
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Progression of skills

Key representations

White Rose

MATHS

Subitise to 3

Instantly see how many.

How many do you see?

Coeh

080 ¢

Count how many

Begin to count objects using
1-1 correspondence.

How many are there?

12 3 4S5

LRRVRR

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

haad

Make numbers to 5

Start by showing 1, 2and 3
using fingers.

Show me... ‘ ‘ ‘
0® % O

Begin to link numerals to quantities.

\ 4
oos’ @ SSSdd 5

Add 1 more

Through stories, songs and

rhymes.

How many do | have now?

9 ]
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Reception

*  Have a deep understanding of numbers 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 and some number bonds to 10, including double facts.

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?

o g B

1 more

Continue to link to stories,
songs and rhymes.

1morethan ..is...

1]2][3]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...?

ws | BEd
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Combine 2 groups There are
There are

2 groups are combined to | There are .... altogether.

find the total.

Add more I have....
1add ... more.
Aquantity is increased. Now | have....

4
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Addition

Year 1

+ Read, write and interpret mathematical statements involving addition (+) and equals

(=) signs.

* Representand use number bonds within 20

+  Add 1-digit and 2-digit numbers to 20, including zero.

* Solve one-step problems that involve addition, using concrete objects and pictorial
representations, and missing number problems suchas7 =[]+ 2

Progression of skills

Key representations

Add together
(aggregation)

2 quantities are combined
to find the total.

Thereare ...
Thereare
There are ... altogether.

..is apart.

is apart.

...is the whole.

.. plus ...is equal to ...
.isequalto .. + ...

4+2=6
2+4=6

6=4+2
6=2+4

Add more
(augmentation)

A quantity is increased.

Istartat...
1jump on ..

landon ...

12[3@se7]8]5]0

o

1234567891

.. plus ... is equal to
s equalto ... + ..

4+2=6
2+4=6

6=4+2
6=2+4
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MATHS

Bonds wi

n 10

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

..can be partitioned into ...

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

Make links to known facts.

s0..and...

50 ... more than ... is

101112 1314 1516 17 18 9 20

..and ... make ... and... 6+0=6
Indlude bonds for each 541
number within 10 > @ 4+2=6
3+3
Encourage children to 2+4=6
notice patterns. 1+5=6
0+6=6
Related facts within 20 I know that ... and . .. more than .. is . What patterns do you

notice?
5+2=7
15+2=17

7=5+2
17=15+2

Missing numbers

Make links to known facts.

How many more do you

need to make ...?

L)

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

G
P

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

2+[]=6

6=2+

01 @3 4507

s 910
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Addition MATHS

Year 2 « Recall and use addition facts to 20 fluently, and derive and use related facts up to 100
* Add numbers using concrete objects, pictorial representations, and mentally,
including:

* atwo-digit numberand 1s
*  atwo-digit numberand 10s
* 2 two-digit numbers
+  adding 3 one-digit numbers
*  Recognise and use the inverse relationship between addition and subtraction and use
this to check calculations and solve missing number problems.

Progression of skills Key representations

Add ones to any number | Iknowthat ..and..=.. | ..morethan .is... What do you notice?

(related facts) 50...and.. 50.... more than Can you continue the

pattern?
b 1 =

Make links to known facts. e v v e 5+2=7
15+2=17
25+2=27..

P A A

Add three 1-digit numbers Double ... + ... What do you notice?

Which addition is the
Prompt children to 5 easiest to calculate?
understand that addition s E

can be done in any order
and to make links to known
facts.

8+9+1=
8+1+9=
9+1+8=
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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
oeee ! 000[0 ojoo000[eee
° 000jo oloole
8 + ) Y -
5 Ve

Add multiples of 10

Make links to known facts
within ten.

...ONes + ... ones = ... ones
50 ... tens + ... ten:
(XY
3+2=5
30+20=50

What is the same?
What is different?

0 10 20 30 40 50 60 70 50 9 100

Add 10s to any number

Make links to known facts.

...tens + ... tens
..tens and ... ones

o
=

. tens

Toadd ... need to add 10 | I know that ... and

... times. s0..and ...
P ORAREARED 30+20=50
et 34+20=54
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MATHS

Add 2-digit numbers
(not across a ten)

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

-..ones + ... ones
..tens + ... tens

2
o 3 21

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

Add 2-digit numbers
(across a ten)

Begin to exchange 10 ones
for 1ten.

There are .... ones, 50 | do/do not need to make an exchange.

7
s [ 5

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

5 ones + 7 ones = 12 ones

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

Missing numbers

Solve missing number
problems and use the
inverse to check.

How many more do you
need to make ...2

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

8

6+ =10

+3=

10-[]=6

7-3=

..can be partitioned into ...
and..
10+8=12+[]
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Year 3

+ Add numbers mentally, including: a three-digit number and ones, a three-digit
number and tens, a three-digit number and hundreds.
+ Add numbers with up to three digits, using formal written methods of columnar

addition.

+ Add fractions with the same denominator within 1 whole.
+ Calculate the time taken by particular events or tasks.

Progression of skills

Key representations

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

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

What patterns do you notice?

[noees | 7o SN [ ] - B
s 00|« 235+3=
Emphasis on mental - ©O|( 235+30=
strategies including number QO ¢ 235+300=
bonds and related facts. © =118
Prompt children to notice 777 +2= _
S =181

which digit changes. 777 +20=

444 +500 = 777 +200 = =811
Add two numbers ...ONes + ... ones = .. ones
(no exchange) .tens + ... tens = ... tens 432

.. hundreds + .. hundreds = ... hundreds

Mental strategies and
introduction of formal
written method.

Hundreds

©00

| - Q@ ) loeeo\

[fvwo
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MATHS

Add two numbersacrossa | There are ... ones, so | do/do not need to make an exchange.
10 or 100 There are ... tens, so | do/do not need to make an exchange.
..ones =...ten and ... ones. o
Formal written method . ten: tens, EOn
involving up to 2 exchanges 3
including 3-digit plus 2-digit r—
numbers.
are Vot | e
HHH . ©00 o
‘# 0 00 367
© I PFILT
EID
5 3 :
¢ o
Complements to 100 ... plus ... is equal to 100 I add ... to get to the next 10, then ... to get to
100
Pairs of numbers which @
total 100
38+ 62=100
o w60 62+ 38=100
100 100 =62 + 38
I ) B 4w
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When adding fractions with the same denominator, | only add the numerator.
same denominator within 1 | . fifths + ... fifths = ... fifths
somes O
[
Make links with known e e
facts. |
BT ] §+3 A
Calculate the duration of | From ... to ... o'clockis ... minutes.
events From ... o'clock to ... is ... minutes.
The total time taken is ... minutes.
Find durations of time
between a given start and +35 mins  + 18 mins
end point. Children will Q@
need to calculate
complements to 60 start fmish 225 300 318





image18.png
Addition

Progression of skills

Key representations

Add 15, 10s and 100s to a
4-digit number

The ones/tens/hundreds/thousands
column willincrease by ...

What patterns do you notice?

2,350 +3=
2,350 +30
Emphasis on mental Trovsons | Rundrd 2,350 +300 =
strategies including number | ' ©® | @® 2,350 + 3,000 =
bonds and related facts. e |00
Prompt children to notice 6,040 + 200 = 2211+ =2.251
which digit changes. 6040 +500=" 2211+ =2215
3425+3= 3,425 +300 = 6,040 +900 =
3425+30=  3,425+3,000= 2211+ =251
Add up to two 4-digit There are ... ones/tens/hundreds so |
numbers do/do not need to make an exchange. B _('To
Formal written method with | I can exchange 10 ... for 1 ... ° ThHToO
up to 3 exchanges. SIGIE
Encourage children to gg © 88 S
estimate and use inverse o
operations to check answers Qg
to calculations. e 5
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MATHS

Add decimal numbers in
the context of money

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

...pence + ... pence
.. pounds + ... pounds

h & +63 +200 +5p

45p + 25p = 70p QQQ

£2+£3=£5

£3.25 can be partitioned into £3 + 20p + 5p

€205 a5 5656570
£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 Ve

whole »%
3,4_7_42 ) (1) [ .
5ts=5=15 VAT, o 1l e 3
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Year 5

* Add whole numbers with more than 4 digits, including using formal written methods.

*  Add numbers mentally with increasingly large numbers.

*  Add decimals, including a mix of whole numbers and decimals, decimals with different
numbers of decimal places, and complements of 1
*  Add fractions with the same denominator, and denominators that are multiples of the

same number.

Progression of skills

Key representations

Add using mental strategies

Add 15, 10s, 1005, etc. to
any number.

Use number bonds and
related facts.

F I R

Toadd ., | can add ... then subtract ...

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

+100

F
6458

+99
e —

65576558

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 ...

™

W

00|

000 000

000 000°
0 000
o

~
©
o





image21.png
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.

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

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

SR oo
000/000 (000
o (& ) +

Complements to 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

03+ =1 03+ =1

o071
100 1

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

04+06 =1
0.44+056 = 1
0.444+0.556 = 1
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Addition MATHS

Add fractions with The denominator has been multiplied by ..., so the numerator needs to be multiplied by
denominators thatarea | for the fractions to be equivalent.
multiple of one another

convert fractions to the
same denominator before
adding.

Encourage children to .

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

e
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Year 6

- Add larger numbers, using the formal written method of columnar addition.
« Use their knowledge of the order of operations to carry out calculations involving the

4 operations.
*  Calculate intervals across zero.

« Add fractions with different denominators and mixed numbers, using the concept of

equivalent fractions.

Progression of skills

Key representations

Add integers up to 10
million

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

3]al6[2]2]1

+|1]8]4]3]2]2 iif?zi
s[3]o0]5/4]2 7 AOEED
e 2354 | 750 | 1,500

Add decimals with up 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 ...

eee
o 068
000 [oo@em | 1o
ool® +|2l1]s +| Jols[s
° BED
5 2 6 2 B : :
©
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Order of operations

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

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

®
(B+4)x2

@ @ 3+4x2=11

®
3x4+2=14

+ond-

Negative numbers

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

...plus ...is equal to ...
—3+5=2

L S L T 5 5 4 5 | Thedifference between—5and —1is 4

+5 +5

1l 5 11+16=5 m

—11 0 5 The difference between -5 and 5is 10
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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 The lowest common ...is made up of ... wholes
multiplied by ..., so the multiple of ... and ... and...
numerator needs to be
multiplied by ... .
-
[ -
[T [
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Progression of skills - Subtraction MATHS

Year group Skill

Subitise to 3

Count how many
Make numbers to 5

Take 1 away (through songs and rhymes)

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
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Progression of skills - Subtraction

Year group Skill

* Subtract 1s from any number (related facts)

* Subtract across a 10

* Subtract multiples of 10

* Subtract 10s from any number

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

* Missing numbers

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

* Subtract two numbers across a 10 or 100

* Complements to 100

*  Subtract fractions with the same denominator within 1 whole
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Progression of skills - Subtraction MATHS

Year group Skill

Subtract 1s, 10s, 100s and 1,000s from a 4-digit number
Subtract up to two 4-digit numbers

Subtract decimal numbers in the context of money

Subtract fractions and mixed numbers with the same denominator

Subtract whole numbers with more than 4 digits
Subtract using mental strategies

Subtract decimals with up to 2 decimal places
Complements to 1

Subtract fractions with denominators that are a multiple of one another

Subtract integers up to 10 million

Subtract decimals with up to 3 decimal places
Order of operations

Negative numbers

Subtract fractions
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Progression of skills | Key representations
Subitise to 3

Instantly see how many.

e 888 9

“oem

Count how many

Begin to count objects using
1-1 correspondence.

How many are there?

12 3 4S5

LRRVRR

Count out ... from a larger group.
E.g. Collect a cup for everyone at the table.

gvyu

Make numbers to 5

Start by showing 1, 2and 3
using fingers.

Show me...

688
0® %

Begin to link numerals to quantities.

\ /
sss‘@ SSddded (5)

Take 1 away

Through stories, songs and

rhymes.

How many do we have now?

SHSS
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Reception

*  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 (and some subtraction facts) and some number bonds to 10, including

double facts.

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?

GOE

PE B

1less

Continue to link to stories,
songs and rhymes.

1lessthan ...is

SOSS

Notice the composition of
numbers within 10

Link to stories, songs and
rhymes.

How many...?>
How many...?

How many altogether?
2

How many ways can you make...?

we | B8
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Partition

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

There are .. altogether
I can see .. here and ... there. *

T,

° ()

Take away

Aquantity is reduced.

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

R
R
il R

I have ...
I take .. away
Now | have ...

v
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Year 1

*  Read, write and interpret mathematical statements involving subtraction (-) and

equals (<) signs.

+ Represent and use number bonds and related subtraction facts within 20

*  Subtract one-digit and two-digit numbers to 20, including zero.

+ Solve one-step problems that involve subtraction, using concrete objects and pictorial
representations, and missing number problems suchas 7 =[_|-9

Progression of skills

Key representations

Find a part

Link to number bonds and

known facts. E.g. 2+ 4 =6
soif 6is the whole and 4 is
a part, the other part must
be2

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

is the whole.
is a part.
..isapart.

(e
0

(6\
A

YA

)

Take away

A quantity is decreased.

Istartat ...

1 jump back ...
I1and on ..

1[2]3]a[5]6]7]8]9]10]

.isequal to ..
s equal to ... — ..
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Bonds within 10

Focus on subtraction facts.

made of ... and ...

..and ... make ...

..can be partitioned into ...
and .

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

-4 6
Encourage children to
notice patterns.
)
N
Related facts within 20 I know that ... minus... = ... | ...lessthan ...is What patterns do you

Make links to known facts.

SO ... Minus ...

[©]
@]
[
oS
@

50 ... less than

0123455678539

1112 13 215 16 17 18 19 20

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 ...?

11P8%r

[0[00/0/0] 099
) Q9

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

G
P

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

6-[ ]=2

2=6—

e ]
0 1@3 45 ®7 8 5w
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« Recall and use subtraction facts to 20 fluently, and derive and use related facts up to
100
« Subtract numbers using concrete objects, pictorial representations, and mentally,
including:
* atwo-digit numberand 1s
*  atwo-digit number and 10s
2 two-digit numbers
« Recognise and use the inverse relati
this to check calculations and solve

ship between addition and subtraction and use
ing number problems.

Progression of skills

Key representations

Subtract ones from any
number
(related facts)

Make links to known facts.

I know that .. minus ... ..less than ..is .. What do you notice?

50.... Minus .. 50... less than ...is ... Can you continue the
pattern?

012 3 45 6 7 8 910 8-3=5

18-3=15

20 21 22 23 24 25 26 27 28 29 30 28-3=25..

Subtract across a 10

Partition the number being
subtracted to bridge
through a ten.

... can be partitioned into ... and ... Make links with related facts.

D00 00| S D/0/0 0/0]0/0[0 00000 OO NN
00098 0000000000000
13-(s) 13-(5)

®® O
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i

Subtract multiples of 10 ...ones — ... ones. nes What is the same? ~ ~
SO ... tens — ... tens . tens What is different?
Make links to known facts > &
ithi 2 20
within ten. TIILY
B
2 | B
5-2=3 E)
50 —20=30 EC )
Subtract 10s from any ...tens — ... tens = ... tens To subtract ... | need to 1 know that .
number ..tensand..ones = ... subtract 10 ... times. 50 ... minus..
Make links to known facts. [alale]s]e]7 ]2
sl sl 50-20=30
ANOR0aEnan 54—20=34
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Subtract two 2-digit
numbers
(not across a ten)

ones —
...tens

=
n [ @

ones
tens =

ones.

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

Subtract two 2-digit
numbers
(across a ten)

Begin to exchange 1 ten for
100nes.

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

=
= 1 7

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

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

Missing numbers

Solve missing number

problems and use the
inverse to check.

How many doyouneedto | If ..isa whole and ...isa
subtract to make ...? part, then ... is the other
part.

7-3=[]

+3=7

: 10-[]=6
6+[ =10

..can be partitioned into ...

and..
18—

00000

=12+2
(XXX
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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 - [
““ ©0(00(00 EB=8=
Emphasis on mental ©0|/00/00 235-30=
strategies including number ©0|00|00 235-300=
bonds and related facts. © © o 118 — =111
Prompt children to notice 777 -4= 624-20= g1 =am
which digit changes. 777 - 40= 654 —50=
777 - 400 = 694—90= 811-— SR
Subtract two numbers . ones =
(no exchange) tens o
.. hundreds — ... hundreds = ... hundreds
Mental strategies and Tens
. y 002 Wro
introduction of formal - (s 998 uirio
written method. 012
143 ) ( TTT1
AN/





image39.png
White Rose

Subtraction MATHS

Subtract two numbers I need to subtract ... ones. | do/do not need to make an exchange.
across a 10 or 100 I need to subtract ... tens. | do/do not need to make an exchange.
Icanexchange 1...for10... o]
Formal written method
involving up to 2 exchanges 7
including 3-digit subtract s [ 2
2-digit numbers.
- 0
= i
5 e

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

Focus on subtraction facts.

. 100 — 38 =62
Encourage children to 100 — 62 =38
notice patterns. @ ‘ 62 =100 —38

38=100—62

100
s [ 7 62 70 100
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Subtract fractions with the | When subtracting fractions with the same denominator, | only subtract the numerator.
same denominator within 1 | ... fifths — ... fifths = .. fifths
whole

Make links with known
facts.
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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
column will decrease by ...

What patterns do you notice?

Trovsons | Rundrd
©® |00
® |0
3,425-2 3,425 — 200 =
3425-20=  3,425-2,000=

4,356 -3
4,356 — 3
4,356 —300 =
4,356 —3,000 =

4,433 —
6940-200=  ,u0
6,940 — 300
6940—400= 4433 —

=4430
=4033
=4403

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.

I can exchange 1... for 10... -

©2%|2L

~olw
o|-nz
sy A
@m0
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Subtract decimal numbers
in the context of money

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

I can partition £... into £... and 100p £3.26 can be partitioned into £3 +20p + 6p

—6p —20p —£3
£5—£3.26

£4—£3=£1

100p — 26p = 74p £ 100p £1.74 £1.80 £2 £5

£5-£3.26 =£1.74

Subtract fractions and
mixed numbers with the
same denominator

Indude subtracting fractions
from wholes.

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

(ISR 16 s
ERORK [ ] 0 10 12222
0 1 12 2 24 3
CITTTXXX 16 9
BRI | [ 1] 10710 (710 OTRY KX
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Year 5

*  Subtract whole numbers with more than 4 digits.
«  Subtract numbers mentally with increasingly large numbers.

*  Subtract decimals, including a mix of whole numbers and decimals, decimals with

different numbers of decimal places, and complements of 1

*  Subtract fractions with the same denominator, and denominators that are multiples of

the same number.

Progression of skills

Key representations

Subtract whole numbers
with more than 4 digits

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

1 can exchange 1 ... for 10

Subtract using mental
strategies

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

Use number bonds and
related facts.

i i
®_[ee00® ‘
BS2287% s ST e
B B2 SR ALIE
8s b7 T —
g8 |27 [T
7
2(8|2|6|0
T o [ [ - N | Tosubtact .. Ican subtract .. thenadd .
it
=
(1] 99 7
48,650 — 300 = 99
48,650 — 30,000 a

48,650 — 30 =

6,458 6,459

6558
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Subtract decimals with up
t02 decimal places

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

ET)
E

Complements to 1

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

03+

=1

035+

100 10-4=6 1-04=06

£

100 — 44 =56 1-044= 056

1,000 — 444 =556 1—0.444 = 0.556
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Subtract fractions with The denominator has been multiplied by ..., so the numerator needs to be multiplied by
denominators that area | for the fractions to be equivalent.
multiple of one another
Y

1 2 3 4 5 6 1 8 3
Convert fractions to the 0 5 9 9 5 5 3 85 s o, , o o,
same denominator before ! t 1 TosRERs= s
subtracting. Progress from 3 3 3

subtracting fractions within
1 whole to subtracting from
amixed number.

---E
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Year 6

« Subtract larger numbers, using the formal written methods of columnar subtraction.
« Use their knowledge of the order of operations to carry out calculations involving the

4 operations.

*  Calculate intervals across zero.

« Subtract fractions with different denominators and mixed numbers, using the concept

of equivalent fractions.

Progression of skills

Key representations

Subtract integers up to 10
million

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

3482 21
-118 43 21

1619 00

2,354

Subtract decimals with up
to3 decimal places

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

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

Thih

000
00
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Order of operations

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

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

(8-2)x3=18

Negative numbers

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

2SS E——

-5-4-3-2-10 1 2 3 4 5
The difference between—5 and —1is 4

The difference between 5and —5 is 10
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Subtract fractions The denominator has been | The lowest common ..is made up of ... wholes
multiplied by ..., so the multiple of ... and ...is ... and...

Convert fractions to the numerator needs to be

same denominator before | multiplied by... @

subtracting. Progress from

fractions where one e i

denominator is a multiple of

the other, to any fractions . 9

and then subtracting from a

mixed number O T 1] O® T ]
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Progression of skills - Multiplication

Year group Skill

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

Reception * Double to 10

* Make equal groups

* Countin2s, 5sand 10s
* Add equal groups

*  Make arrays

* Make doubles
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Progression of skills - Multiplication MATHS
Year group Skill

Link repeated addition and multiplication

Use arrays

Double

The 2 times-table
The 10 times-table
The 5 times-table

Missing numbers

The 3 times-table
The 4 times-table
The 8 times-table
Related facts

Multiply a 2-

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

Scaling

Correspondence problems
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Progression of skills - Multiplication MATHS

Year 4 * Times-table facts to 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
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Progression of skills - Multiplication

Skill

Year g

Year 5

p

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
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Progression of skills - Multiplication MATHS

*  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
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Reception

« 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 5and some number bonds to 10, including double facts.

«  Explore and represent patters within numbers up to 10, including evens and odds,
double facts and how quantities can be distributed equally.

Progression of skills

Key representations

Double to 10

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

there are two equal groups.

Double ... is ...
.is double ... 000
By ‘ ’ BI6I6)

il | |

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.

o]
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Key representations
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Countin 2s, 5sand 10s

Begin by counting objects
that naturally come in 25, 55
and 10s, for example pairs
of socks or fingers.

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

Lauuu
AL AA

Continue to colour in ...s
What do you notice?

Complete the number
track/number line by
counting

1[2[3[a[s[e7]&]o]w
11 [12[13]1a[1s]16[17 1810 20| | L5 120]25]20

21[22]23[24 252627 28] 29 0|

31 [32[33[3a s se 738 3ofa0] |
[a1[42[43[4a[as a6 [a7]as[a5]50] | & 16 20 30 4o

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.

@@@@ 5+5+5+5=20

What is the same? What is different?

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

2+2+42=
5+5+5=
10+10+10=
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Make arrays Thereare ... rows of ... There are .. altogether.
There are ... columns of ... There are ... altogether.

Children use their
knowledge of adding equal

e et 000 e m®
columns and rows. : : : O >®XBP®>DI® qq00

0 XexoxoxXoxD

Make doubles

Children understand that
doubles are two equal
groups. Children may begin
to explore doubles beyond
20 using base 10
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Progression of skills Key representations
Link repeated addition and | There are ... equal groups with ... in each group.
multiplication There are ... altogether. s 34+3=6
& & B
Encourage children to make
the link between repeated
addition and multiplication. 2 5+5+5+5=20
5 [5]5[5]|ax5=20

Usearrays

Encourage children to see
that multiplication is
‘commutative.

There are ... rows with

There are ... columns with

3384339
3384339
03809

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

3+3+3+3+3=15

each column.

Icansee ... X ..and ... X...

3x5=15
5%Xx3=15
3x5=5x3

Double

Encourage children to make
links with related facts.

Double ..

B HE

Double4=4+4
Double 4is 8

Double ... is

sees —» wsme suee

IIII IIII I|||D°“ble4°ism

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

Double 4is 8
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The 2 times-table

Encourage daily counting in
multiples both forwards and
back. Notice that all
multiples of 2 are even
numbers.

lotsof 2 =
xX2=

White Rose

MATHS

...times 2is equal to ...

ARBEDEOEDRR

11 |52 3 |38 8 7 18] |0

21|22 = | 28] 38 o7 8] = |0

14 16 18 20 22 24

The 10 times-table

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

lots of 10 =
x10=

...times 10 is equal to ...

i]2]a]«]s]e[7]e]o 0
11|12 1316|1516 [ 17 1819 |20
225w %]2|n| 5[0
3 [32]33[35 ] % || | s0]

1x10=10 10=1x10
2x10 0 20=2x10
3x10=30 30=3x10

i T
b —t
0 10 20 30 40 50 60 70
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The 5 times-table

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

.. lotsof 5=
- X5=

‘A A4 A
G

..times 5 is equal to ...

1]z« @s]7]e]2 @
111213 |10 18] 16 [ 17 18 19 [0
21|22 23|24 28] 26 | 27| 28| 29 [0
31|52 3 | 35| 3 7] 38 [0
1x5

2X5
3x5=15

15=3X5

Missing numbers

Make links to known facts.

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

18 socks, how many pairs? %@)

aaaanaasal

0 2 4 6 8 10 12 14 16 18 20

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

x2=18

18=2X%
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Year 3

+ Recall and use multiplication facts for the 3, 4 and 8 multiplication tables.

*  Write and calculate mathematical statements for multiplication using the
multiplication tables that they know, including for two-digit numbers times one-digit
numbers, using mental and progressing to formal written methods.

+ Solve problems, including missing number problems, involving multiplication,
including positive integer scaling problems and correspondence problems in which n

objects are connected to m objects.

Progression of skills

Key representations

The 3 times-table .. groups of 3= ..times 3 is equal o ...
. ..".X3.: 1234 s|6|7|8|9 10
Encourage daily countingin | 3, ... times =
[ o [ 8] s | v [ | 0
multiples both forwards and | 3 .. =
A A 2 [ [ 5 | s [ = | o [0
4X3=12 12=4X3
BB ]3] -+ttt
0 3 6 9 1215 18 21 24 27 30 33 36
The 4 times-table .. groups of 4= ..times 4 is equal o ...
xX4= 1] 2] @] s [e]7 8] w0
Encourage daily countingin | 4, ... times = T s 20 s RO 7 | 22 |5 [0
multiples both forwards and nEE BnE e
back. Encourage children to
notice links between the 2 3x4=12 12=3x4
and 4 times-tables. WEB 1] S S T
0 4 8 12 16 20 24 28 32 36 40 44 a8
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The 8 times-table

Encourage daily counting in
multiples both forwards and
back. Encourage children to
notice links between the 2,
4and 8 times-tables.

... lots of 8 =
X8=
8 - times =

EEE 1]2]s]a]s][e|7]8]9]w0
1 |12]13|1a]15 18] 17| 18| 19] 20

_ 2122 23|28 |25 26| 27| 28|29 |30

times 8 is equal to

3x8=24 24=3x8

I O T T T T T
11

24 32 40 48 56 64 72 80 83 96

Related facts

Use knowledge of

multiplying by 10 to scale
times-table facts.

. ones is equal to ... ones

50... X ... tens is equal to ..
sees sese

tens.

0000 0000
0000 0000
0000 0000

3x4=12
3x40=120

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

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

...tens multiplied by

is equalto ...

[rrsssssasc] 30%2=60 @ 00 °
T 2x2=4
crrrrrrT 00 o
Josssssasss) =
crrrrrrT ERRASED @ @ o0 o

tens.
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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 o ... ones.

|

T

errrrrTTID

s _
eI ADROSED
[ 4x4=16
| en—

Jsecszssscal 24x4=96
T

| Tens |

0000 (00000
o (o) (0000 (00000

0000 00000

Scaling

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

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

o0 [2]
AA AA AA [E]2]2]

There are 3 times as many triangles as
circles.

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

m— 4 cm
— 16 c

Miss Smith is twice the height of Jo.
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Correspondence problems
(How many ways?)

Encourage children to work
systematically to find all the
different possible
combinations.

For every ..., there are ... possible ..
Thereare ... X ... possibilities altogether.

AR A

&R

hats

- A

For every hat, there are two possible
scarves.
3x2=6

There are 6 possibilities altogether.
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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
12x12

Encourage daily counting in
multiples both forwards and
back. Encourage children to
notice links between related
times-tables.

.. grOups Of ... =
..times....is equal to ...

00
00
00
00

wln[ulnn

Yy

0 11 22 33 48 55 66 77 88 o9 monan 1z (%[ [m o] e ] [l

Multiply by 1and 0

Any number multiplied by 1is equal to .. | ...x ...
Any number multiplied by 0 is equal to ...

1x0=0

IOIOTNOR. |
3x1=3 3x0=0
4x1=4 4x0=0

Clolele)
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Multiply 3 numbers X ..., | can first calculate ... X ... and then multiply the answer by ...

Children use their

understanding of ORARISHII=20

2X3x4 xX4=24

commutativity to multiply
more efficiently.

3X4x2=12X2=24

Factor pairs

Children explore equivalent
calculations using different
factors pairs.

8X6=8%x3x2
8X6=24x%x2

6X8=6X4X2
6X8=24%x2

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

35x10=350

When I multiply by 100, the digits move ..
place value columns to the left.

..1s 100 times the size of ...

™

™

14 x 100 = 1,400
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Related facts

Use knowledge of
multiplying by 10 and 100
to scale times-table facts.

nes is equal to ... ones

g

.. X ... tens is equal to ... tens
and ... ... hundreds is equal to ... hundreds.
000 ©00
000 ©00
000 o000
:83 ggg 3x7=21 7x3=21
000 ©00 3x70=210 7%30=210
000 ©OO® 3x700=2,100 7 300= 2,100

Mental strategies

Partition 2 or 3-digit
numbers to multiply using
informal methods.

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

108280 0x8280  6x

OlON o
26x 8=280+80+ 48 =208

X3 x3

60 18

3x26=60+18=78
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ly a2 or 3-digit To multiply a 2-digit number by ..., | multiply the ones by ... and the tens by ...

number by a 1-digit To multiply a 3-digit number by ..., | multiply the ones by ..., the tens by ...
number hundredsby .. |
. 5T
The short multiplication 000 0000 | 304
method is introduced for 0000000 |~ 5
the first time, initially in an | 2[0 (4x5)
expanded form. 000|0000| || ;1575 woxn
- 0000000 | 7o
0000000 | |
Scaling times the size of ...
Children focus on -
multipicationas scating | IR
(.. times the size). A computer mouse costs £7 Ared ribbon is 6 cm.
Akeyboard costs 6 times as much. Avellow ribbon is 7 times as long.

Correspondence problems | For every ..., there are

Thereare ... X ... possil Deep pan Malian [ Thin
Encourage children to use e coe &l &
tablesto show all the A pizza company offers a choice Mushroom Mop I} MTh
different possible of 5 toppings and 3 bases. Vegetable vor vi vin
combinations. Chicken cop a cTh
5x3=15 Tuna Top il TTh
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Year 5

« Identify multiples and factors, including finding all factor pairs of a number, and

common factors of two numbers

- Recognise and use square numbers and cube numbers, and the notation for squared

(2) and cubed (%)

+ Multiply numbers up to 4 digits by a one- or two-digit number using a formal written
method, including long multiplication for two-digit numbers.

+ Multiply numbers mentally drawing upon known facts.

* Multiply whole numbers and those involving decimals by 10, 100 and 1000
* Multiply proper fractions and mixed numbers by whole numbers, supported by

materials and diagrams.

Progression of skills

Key representations

Multiples and factors

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

is a multiple of ... because

1152 1314 |38 16 | 17 [38] 19| 20

... is a factor of ... because

00 1x8

2x4

1,2, 4and 8 are factors of 8

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

Factors of 2

Square and cube numbers

..squared means ... X ..

1x1 2x2
12=1 22=4

3x3
32=9

... cubed means ... X ..
4x4 1x1x1 2x2X%
42=16 1¥=1 2=8

/s
(20
\_10
X
2 3x3x3
32=27
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Multiply numbersup to4 | 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 ... T .
© © 000(00 11]s 2
This builds on the short 00 - 3
multiplication method © [© [9g0/00
introduced in Y4 6 1005/60
00
Multiply numbersup to4 | | can partition ...into ... and ... First, | multiply by the ... Then | multiply by the ...
digits by a 2-digit number 5 T —
30| 1200 120 32
Numbers are first 2] o | s o e —_—
partitioned using an area ol e STalo] | Gexio)
TTie]
model then long 32x44=1,200+80+120+8
multiplication s introduced | 35 ° 0 — 30045020+ 6+ 41
cation X 44=1,408
for the first time.
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Multiply by 10, 100 and To multiply by 10/100/1,000, | move all the digits ... places to the left.

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

W T
Some chikiren may over: H
generalise that multiplying

by a power of 10 always

results in adding zeros. This | 234 x 10 = 2,340 234x10=234
will cause issues later when | 234 x 100 = 23,400 234 %100 =234
multiplying decimals. 234 x 1,000 = 234,000 2.34 % 1,000 = 2,340
Mental strategies The most efficient strategy to calculate ... X

To calculate ... X 12, Icando ... X ... X ...
Children continue to use
efficient mental strategies

such as partitioning and For example: 121 X 12

knowledge of factor pairs | I could calculate 100 x 12 plus 20 X 12 plus 1 X 12
and related facts to I could calculate 121 X 10 plus 121 X 2

multiply. I could calculate 121 X 6 X 2

1 could calculate 121 X 4 X 3
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Multiply fractions by a To multiply a fraction by an integer, | multiply the numerator by the integer and the
whole number denominator remains the same.
seense [SEEERIT)  [ITTTT]
addition.

1 1 1,1 1
= ==+ +=-+=|1 1 1,1 .11 5 2 2 2,2 6
Eggxd=gtststg| Ixs=3+5+7+3+3=5 $x3=5+5+5=5
EEREREaE 2 2 2
5 5 5 5 5 5 5 5 5
1 ] T T T Il |
— f f f +—1
0 1 o 1
1xe=8=11
Multiply mixed numbers by | | can partition ]Q in!o] andOJ
awhole number = g ,
23X3
N e ] 3 2 3
2X3=6 3 X3=3=2
5 Y s Y s 3 3
I [ B 52.5-642-8
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é is ... and the whole is .. X ...

Find the whole Ifg is ..., then
=0

Children multiply to find the
whole from a given part.

éof?*& ;of7:14 1o2-4=6
? 5x6=30 | L yxp=a
B & [TTTT A
5of30=6| —rp— Jof 42=24
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Year 6

+ Identify common factors and common multiples.

*  Multiply multi-digit numbers up to 4 digits by a two-digit whole number using the
formal written method of long multiplication.

+ Multiply numbers by 10, 100 and 1,000

*  Multiply one-digit numbers with up to two decimal places by whole numbers.

*  Use their knowledge of the order of operations to carry out calculations involving the
4 operations.

«  Multiply simple pairs of proper fractions, writing the answer in its simplest form.

«  Solve problems involving the relative sizes of two quantities where missing values can
be found by u: integer multiplication and division facts.

*  Solve problems involving the calculation of percentages.

Progression of skills

Key representations

Multiply numbers up to 4
digits by a 2-digit number

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

then multiply by the tens and then find the total. 1z

x

(1,207 x 6)
(2,207 x 30)

712
362
434
T

Multiply by 10, 00 and
1,000

Some children may over-
generalise that multiplying
by a power of 10 always
results in adding zeros.

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

0.234x10=234
0.234 X 100 = 23.4
0.234 x 1,000 = 234

234 x 10 =2,340
234 x 100 = 23,400
234 x 1,000 = 234,000
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Order of operations

Calculations in brackets
should be done first.
Multiplication and division
should be performed before
addition and subtraction.

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

xond+

+ond-

00 00
(3+4)x2

14

3+42

Multiply decimals by
integers

This is the first time children
multiply decimals by
numbers other than 10,100
or 1,000

Encourage them to make
links with known facts and
whole number
multiplication.

I know that ... x .
so | also know that ... X

30i30l3 [SElSiElsi

6xX2=12

I need to exchange 10 ... for 1.

]
000 (00| ©0 ||| [ stz
jooo/ foooo 0 | < 3|
00

6x02=12

° : o)
oo o (000 00i o (000
L 1) L] 9| 90 L] L1
O O

213 x4 =852 2.13x4=852
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Parition the number you

are adding to make a full
ten.

can be partitioned into . and. 12dd . t0 get to . then I add
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Multiply fractions by
fractions

Encourage children to give
answers in their simplest
form.

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

denominator.

Find the whole

Children multiply to find the
whole from a given part.

18x3 =54

1 —
3of 54=18

=48+4=12

x12=108

of 108 =48

©r o Ol
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Calculate percentages

Children first learn how to
find 1%, 10%, 20%, 25% and
50% before using multiples
of these amounts to find

any percentage.

Thereare ... lots of ... %in 100% | ... % is made up of ... %, and ... %
Tofind ... %, I need to divide by ...

100% 100%
50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
% | x| ww | o

To find 30%, | can find 10% and then multiply it by 3
To find 23%, | can use 10% X 2 and 1% X 3
To find 99%, | can find 1%, then subtract from 100%

50% of
25% of ..

Calculations involving ratio

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

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

For every ..., there are ...
xs

For every 1 adult on a school trip, there are 6 children. N\
Adults Children

1 6

3 18

Adults
Children

The ratio of adults to childrenis 1: 6
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Year group Skill

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

* Sharing
* Grouping

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

* Find a quarter
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Year group

Skill

* Divide by 2
* Divide by 10
* Divide by 5

* 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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Year group Skill

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

White Rose

MATHS

Mental strategies
Divide numbers up to 4 digits by a 1-digit number
Divide by 10, 100 and 1,000

Fraction of an amount





image80.png
Progression of skills - Division

Year group

Year 6

Il

Short division

Mental strategies

Long division

Order of operations

Divide by 10, 100 and 1,000
Divide decimals by integers
Decimal and fraction equivalents
Divide a fraction by an integer
Fraction of an amount
Calculate percentages

Calculations involving ratio

‘White Rose

MATHS
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Reception

*  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 and some number bonds to 10, including double facts.

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

Progression of skills

Key representations

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

os)o0n) %’%%

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. * ' l
ML ML UL L D)

EEEE B
HEEE S
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Year 1

+ Solve simple one-step problems involving division, using concrete objects, pictorial
representations and arrays with the support of the teacher.

+ Recognise, find and name a half as one of two equal parts of a quantity.

* Recognise, find and name a quarter as one of four equal parts of an object, shape or

quantity.

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?

11188

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

elpt
elgl

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 ... s ...
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Find a half

Start with practical
opportunities to share a
quantity 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, I need to share
into 2 equal groups.

Half of ...is ...

/111177

There are .. in each group.

If .. is half, what s the
whole?
4is 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.

Aquarter of ...is ...

ceee e
@eeee®

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

—

There are . in each group.

3 is one quarter of ..
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Divide by 2

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

There are ... equal groups of 2

.. shared equally between 2 is ...

Half of ... is
-2

s> o§s>

4x2=8

8+2=

23e2

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

60
60+10=6

shared equally between 10is ...

+10=..
6x10=60
60+10=6

60

I
\vl\vl\vl\
0 10 20 30 40 50 60 70 80 9 100

clslslelels
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Year group Skill

Subitise to 3

Count how many
Make numbers to 5

Add 1 more (through songs and rhymes)

Conceptually subitise to 5

1 more

Notice the composition of numbers within 10
Combine 2 groups

Add more

Add together

Add more

Bonds within 10
Related facts within 20

Missing numbers
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Divide by 5

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

There are ... equal groups of 5

5==

10 15 20 25 30 35 40 45 50

0 s

shared equally between 5 s ...

==
6x5=30
oI

1]

Missing numbers

Bar models are useful to
show the link between

multiplication and division.

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

(o Tw [ o] w] []+5=10

101010 10[10]10]10]10]10

+2=10

o +10=10
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Unit fractions The objects have been shared fairly into .. | There are ... equal parts.
groups There is .. part circled.
Inv2 thefocus ison finding | 1 °
Y gof-is s circled.
1%anad
Bar models are useful to P Y
show the link between
division and finding a PP PN P P gg ::
fraction.
Non-unit fractions The objects have been shared fairly into .. | There are ... equal parts.
groups. There are ... parts circled.
In Y2 the focusis on finding | U o i
2 3 gof-s-- e oo |0
Fandg
L] 000 0 - S
Prompt children to notice
20 o 1
that 7 is equivalent to 5 coolecolleoo PP
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Year 3

+ Recall and use division facts for the 3, 4 and 8 multiplication tables.

+ Write and calculate mathematical statements for division using the multiplication
tables that they know including for two-digit numbers times one-digit numbers, using
mental and progressing to formal written methods.

- Recognise, find and write fractions of a discrete set of objects: unit fractions and non-
unit fractions with small denominators.

Progression of skills

Key representations

Divide by 3

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

There are ... groups of 3 in ... ..has been shared equally into 3 equal groups.
3=
4 Y ¢ 2x3=6 i B i B 3 1 2x3=6
D @S X2 D@ ES 7]
o °0
o0 [ [ |
o .. ..:ii!|o®

Divide by 4

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

There are ... groups of 4 in ..

ww ey 7 | (&5 &5 EB IS

([ ]
[]
e

L | 0@ s
OO® o ::::567:| @@ [oofeefecfee] [2
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Divide by 8

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

Thereare ...

groups of 81in ...

has been shared equally into 8 equal groups.

‘White Rese

MATHS

Related facts

Link to known times-table
facts.

50...tens +

o Jseaualto.

. tens.
ssne

0000 0000
0000 0000
0000 0000

Divide a 2-digit number by
a1-digit number - no
exchange

Partition into tens and ones
to divide and then
recombine.

..tens divided by ...
... ones divided by ..

isequal to ..
s equal to ... ones.

tens.





image89.png
Division

Divide a 2-digit number by
a1-digit number - with
remainders

Encourage children to
partition numbers flexibly
to help them to divide more
efficiently.

tens divided by
... ones divided by ..

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

Tens
(111}

Unit fractions of a set of
objects

Bar models are useful to
show the link between
division and fractions, for
example, dividing by 3 and
finding a third.

The whole is divided into ... equal parts.

Each part is é of the whole.

vee (600)
vee  (eo0e)
voe (600)
vee (000

2 of 12 apples is 3 apples.

One ...of ..is ...

Lor12is3 o000
Lossisn
©00 | 000 | 000
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Non-unit fractions of a set | The whole isldivided into ... equal parts. é"' o So%of s
of objects Each part is— of the whole.

O

Bar models are a useful XX ) (o0 @®)
representation and show @
the links with duisionand | @ @ @ |
e veo (00e) |
ooe (900 B
000 | 000 | 000

3 of 12 apples is 9 apples.
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Division facts to 12 x 12

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

There are ... groups of .. in

. has been shared equally into ..

seeees

12

s
2Xx6=12 m
12+6=2 0 6 12

equal groups.

Divide a number by 1 and
itself

Children may try to divide a
number by zero and it
should be highlighted that
this is not possible.

When | divide a number by 1, the
number remains the same.

5 shared between 1is5 g

There are 5 groups of 1in 5

OIOIOIOTO!

When | divide a number by itself, the answer is 1

5 shared between 5is 1

PIIPD
group g
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Related facts

Link to known times-table
facts.

50...tens +

and ... hundreds +

is equal to ...
is equal to ... tens
is equal to ... hundreds.

000 00

000 00

000 °00

000 ©00 ;.7-3 21+3=7

000 00

000 866 210-7=30 210+3=70

000 ©O0 2100-7=300  2100+3=700
Divide a2 or 3-digit I can partition ...into ... tens | 1 cannot share the hundreds/tens equally, so | need to
number by a 1-digit and.... ones. exchange 1. for 10 ...
number

Progress from divisions with
no exchange, to divisions
with exchange and then
divisions with remainders.

100
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Divide by 10 and 100 When | divide by 10, the digits move 1

place value column to the right.
is one-tenth the size of ...

=

2+10=02

When | divide by 100, the digits move 2
place value columns to the right.
..Is one-hundredth the size of ...

ol B
=

2+100=0.02

Encourage children to
notice that dividing by 100
is the same as dividing by

10 twice.

12+100 = 0.12
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Mental strategies

I can partition ... into .. and
.. to help me to divide more

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

100x4 9x4

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

436 +4=436+2+2
436 =218
218 +2=109

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

The short division method is
introduced for the first time.

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

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

i3
3[3s

000
Q00
000





