Thomas Hickman School: Calculation Policy
(Linkedto Progression of Skills document)

Thomas Hickman School

Guidance for teachers

The calculation policy is divided into four sections: addition,

subtraction, multiplication and division. At the start of each section, you will finovarnview

of the progression of skillsCalculations involving decimal numbers and fractions are indlude
The calculation policy follows the sarmmencrete, pictorial, abstract approachs our main
schemes of learning. Where appropriagentence stems and key questions are included
alongside the key representatian&/here skills are divided into more thanesection across

the page, there is progression in the level of difficulty from left to rightFor example, when
adding across a 10, children need to be able to add across 10 itself, before making links with
related facts.

For example:
Add across a 10 ... can be partitioned into ... and ... | add ... to get to ... then | add ... 8+5=13
28+5=33
O000|eee ‘ O 000000000000 0|eee
Partition the number you plieliel X ] )0 0001000000008
are adding to make a full — P
ten. 84+ (5) 44 v Nl 8+(5)




White Rose

Progression of skills - Addition MATHS

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

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

Calculate the duration of events




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
Complementsto 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




Calculation Policyg Addition

Progression of skills

Key representations

Subitise to 3

Instantly see how many.

How many do you see? @

One®

- Ll
®

@% ?
un

‘*%

Count how many

Begin to count objects using
1-1 correspondence.

How many are there?

1 2 3 4 5

2@ BDS

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

Make numbers to 5

Start by showing 1, 2and 3
using fingers.

Show me...

0® % J

©ob

Begin to link numerals to quantities.

4
ssg G SPSSd 5)

Add 1 more

Through stories, songs and
rhymes.

How many do | have now?

7

Progression of skills

Key representations

Conceptually subitise to 5

Natice the parts that make
up the whole.

What do you see?
How do you see it?

OO @i«

[C00e |

Link to stories, songs and
rhymes.

1 more 1 more than ..
Continue to link to stories, Q. L
songs and rhymes. ll
o8 11(2(3]4|5|6/|7|8]|9]10]
Notice the composition of How many...? How many ways can you make...?
numbers within 10 How many...?
How many altogether? E

i

-

L4

W I Bl




Combine 2 groups

2 groups are combined to
find the total.

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

..and ... make ...

>

i Bae

v

& | [OO0QO
TR, o l0seec
Add more First... Then.... Now.... | have ....
| add .... more. .
A quantity is increased. Now | have.... / .

2 quantities are combined
to find the total.

2 0 BY

S i

YoPs

Progression of skills Key representations

Add together Thereare ... .. is a part. ... plus ... is equal to ...

(aggregation) There are ... ... is a part. ..isequalto... + ..
There are ... altogether. ... is the whole.

4+2=6
2+4=6

6=4+2
6=2+4

Add more
(augmentation)

A quantity is increased.

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

Wl

eo

——

[0][0)

I start at ... .. plus ...isequal to
ljumpon .. ..isequalto..+..
Iland on ...

4+2=6
123 @ s[6]7]8]9 0 2+4=6
: e e 6=4+2
0 1 2 3 4 5 6 7 8 9 10 6=2+4




Bonds within 10 ...ismadeof ... and ... ... can be partitioned into ... | ... plus ...isequal to ...

... and ... make ... and ... 64+0=6
Include bonds for each R 54+1=6
number within 10 .OOO 4+2=6
3-E131=16
Encourage children to 2+4=6
notice patterns. . . 1+5=6
0+6=6
Related facts within 20 | know that ...and ... = ... ... more than ... s ... What patterns do you
so..and..=.. 50 ... more than ... is ... notice?
Make links to known facts. m 5+2=7
El@@@! T AU S 15+2=17
EBB 01 23456 78 910
85@@@1] Y =
@O @@m 10 11 12 13 14 15 16 17 18 19 20 17=15+2
Missing numbers How many more do you If...isthewhole and ... is a ..plus..isequal to ...
need to make ...? part, the other part must
Make links to known facts. be...

Q@ s 2+|:|=6
° HEmmn | O
2 | ?
Oo . o I | | | | l l 1 1 | |
01 @3 4 5®7 8 9w

Progression of skills Key representations
Add ones to any number I knowthat ...and ... = .. ..morethan...is... What do you notice?
(related facts) so..and..=.. S0 ... more than ... is ... Can you continue the
o] BERRR | i [P
Make links to known facts. olo O'Oo [ o A A (ol Bra=Y7
L | 1 ] | | 1 | _
Olloel Dol0o|0®|] 20 21 22 23 24 25 26 27 28 29 30 25+2=127..
Add three 1-digit numbers | ...and ... are a bond to 10 Double ... + ... = ... What do you notice?
0P o = o Which addition is the
Prompt children to eeeele . [ ? | easiest to calculate?
understand that addition cocle o L+ [ 3 [ 3 |
; 00 °°
can be done in any order e060 . 84+941=
and to make links to known 84149
facts. -
] 000 Ot1t8-




Add across a 10

Partition the number being
added to make a full ten.

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

00000 .‘.,.} [
oe

| add ...to getto ... then | add ... 8+5=13

284+ 5=233
0000000000000 eee

0000000000000 ee

R ———+— f:LY'TL:\.

lIZ 1'3 3 4 5 6 7 & 9 10 11 12 13

2 3 I e

23 24 25 26 27 28 29 30 31 32 1313

Add multiples of 10

Make links to known facts
within ten.

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

eRE B0

What is the same?
What is different?

CO)

1
4 5 6 7 8

| | 1
[ I T
0 1 2

;

1
1
9 10

w —

0 s : e
’ 30+20=50 —— m ———1— [
0 10 20 30 40 50 60 70 80 90 100
Add 10s to any number ...tens + ... tens = ... tens Toadd ... need toadd 10 | I knowthat ... and ... = ...
..tensand ...ones = ... ... times. so..and..=..
Make links to known facts. T Tn
ll‘li:l! lA:IS:!E:ﬂ xs_w:n
Al e A A e e 30+20=50
+ !I')!'Hli‘iﬁ‘)T u‘ssrw 34+20=54
[ W] 41 42 |43 |44 | 45 46 |47 |48 49 SO
.. 51| 52|53 54.55 55.57 Sﬂ_si_ﬁﬂ
Add 2-digit numbers ... ONes + ... ONes = ... ones 3 ones + 1 one = 4 ones
(not across a ten) .. tens + ... tens = ... tens 4tens + 2 tens = 6 tens
Tens
6 tens + 4 ones = 64
Lining up ones and tens in T | - . .
columns will support with RLLLELLLLL R
later written methods. T e ° !
T 43 ER

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

v
45 X

5ones + 7 ones = 12 ones

12 ones = 1 ten and 2 ones

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

Missing numbers

Solve missing number
problems and use the
inverse to check.

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

6+ ]=10
10-[ ]=6

If ..isa wholeand ...isa ... can be partitioned into ...

part, then ... is the other and ...

part. 10+8=12+[ |
o000 |ooqoo

[]+3=7 e oeeeee
o000e 00

7-3=[] o0e0 |




Progression of skills

Key representations

Add 1s, 10s or 100s to a The ones/tens/hundreds column will increase by ... What patterns do you notice?
3-digit number
ESERRE

Emphasis on mental 235+30=
strategies including number 235+ 300 =
bonds and related facts. 111 + =118
Prompt children to notice | 444 +5= 7774 2= 08+20=" 1914] |=1m
which digit changes. 444 + 50 = 777+ 20= 604 +50=

444 + 500 = 777 + 200 = 604 +90= 111+ =811
Add two numbers .. Ones + ...ones = ... ones ?
(no exchange) ...tens + ...tens = ... tens 35 | 432

... hundreds + ... hundreds = ... hundreds
Mental strategies and Hundreds | Tens _[INNORESIN .
introduction of formal ... EEEE = . ©00 0000 8000 e

Add two numbers across a
100r 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.

o ax
» o -
w o ©

=
©

Hundreds
[=I=I}

Tens

5

© §_§;QO/JI}0§W

B [5)

L 3
wlw =
awao

|

- wz
oo -
)

1)
w

Complements to 100

Pairs of numbers which
total 100

... plus ... is equal to 100

100

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

@. +2

100

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

38

-
w
00
Y
o

1 100 =62+ 38




Add fractions with the
same denominator within 1

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

whole BT T T i+
513
i i 2 1
Make links with known 13 £ 5 )
facts. B T T [ ] c+¢
———— | |
BT T T §+3 R T
Calculate the duration of From ... to ... o'clock is ... minutes.
events From ... o’clock to ... is ... minutes.
The total time taken is ... minutes.
Find durations of time
between a given start and ks, +35 mins  + 18 mins
end point. Children will
need to calculate FY:25 | 4:95 | f ! I
complements to 60 start finish 225 300 318

start finish

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

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

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

Key representations
The ones/tens/hundreds/thousands What patterns do you notice?
column will increase by ... 2350 +3=
2,350+ 30 =
Thousands | Hundreds Tens 2'350 + 300 =
ee @g Q0 38 2,350 + 3,000 =
© © @) 6,040 + 200 = 2,211 + =2,251
6,040 + 500 = 2,211 + =2,215
3425+3 = 3,425 + 300 = 6,040 + 900 = _
3425430=  3425+3,000= 221+ |=25u

Add 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.

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

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

o|l- a3
=lwv | X
Wl -
=loo w O




Progression of skills

Key representations

Add decimal numbers in
the context of money

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

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

45p + 25p = 70p
£2+£3=£5
£5 + 70p = £5.70

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

+£3 +20p +5p

I I 1
£2.45 £5.45 £5.65 £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

(%, [V¥]
+
(%, F
Il
Ui~
I
=
(G N]
wilw

Progression of skills Key representations
Add using mental strategies = Toadd ..., | can add ... then subtract ...
o000 [ : |
Add 1s, 10s, 100s, etc. to ® [ 6,458 [os]
any number.
+ 100
:Js;etn:nf'nb;r bonds and 48,650 + 300 =
elatedacts. 48,650 + 30,000 = +92 &
48,650 + 30 = 5,4|58 5,5:57 5,5:53
Add whole numbers with I can exchange 10 ... for 1 ... Rl TR
more than 4 digits EE) [ 00
. © 00 26574
Encourage children to +[16[2]31
estimate and use inverse = © —
operations to check answers M1
to calculations. +/ 2| (8] [+
4/2|/8|0]s $ 99269
@ [-]




Add decimals with up to 2
decimal places

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

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

G} Tth [ Hth | Thtn _

Progress from the same o 0000 (® Taaret
number of decimal places to P gg i
a different number of ki

I )
decimal places, and from no 800 800 gg® N :: f 0000 g@
exchange to exchange. 00000 |© o0 oo

o

Complementsto 1

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

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

o

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

04+06 =1
0.44+056 =1
0.444+ 0556 = 1

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.

() ;
O® 2
)

0ol

0ol =

0ol h

0ol &

[ 1k9%}

0ol

oolLn

oolLn




Progression of skills Key representations
Add integers up to 10
million

3 46 2 2
Encourage children to + 1.8 al3 8 1 :|8 5
estimate and use inverse +| | 0 G—I
operations to check answers 5305 4 ? 9.9 5 8
to calculations. g 2354 | 750 | 1,500 H

Add decimals withup to 3
decimal places

Progress to numbers with
digits in different place
value columns.

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

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

v o
5w

v

[

=l o

[ R

.
w
o v | o
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Order of operations

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

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

addition and subtraction. 3+4)x2=14 Q9OO® @® 3t4x2=11
*When no brackets are ::g (]
shown and the operations
e o 000
have the same priority,
work left to right. 3IX4+2=14
Negative numbers .. plus ...isequal to ...
—3+5=2 | 4+ttt
Children add to negative L | | -5 4-3-2-10 1 2 3 4 5
numbers and carry out . VoA The difference between —5 and —1 s 4
calculations which cross 0 S 20123 48
+5 +5
+11 +5 _11+16=5 m
m -5 0 5

The difference between —5 and 5is 10




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 ...

...is made up of ... wholes

and ...

i




White Rose

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

1 less

Notice the composition of numbers within 10
Partition

Take away

Find a part

Take away

Bonds within 10
Related facts within 20

Missing numbers

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




Year group Skill

Year 4 * 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

* Complementsto 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




Calculation Policy, Subtraction

Subtraction

White Reose

MATHS

Progression of skills

Key representations

Subitise to 3

Instantly see how many.

How many do you see?

Yo

Count how many

Begin to count objects using
1-1 correspondence.

How many are there?

1 2 3 4 5

2D DRD

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

vuvu

Make numbers to 5

Start by showing 1, 2and 3
using fingers.

Show me...

CERY

0® s

Begin to link numerals to quantities.

¥
#&ég 3 eSS (5)

Take 1 away

Through stories, songs and
rhymes.

How many do we have now?

SOOS




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?

GDE)

@0»@)5@

Oo0e |

1less

Continue to link to stories,
songs and rhymes.

1lessthan ...is

555" [,

OQ

[1[2[3]4]5]6[7e[5]w

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...?

wo | BES

Partition

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

o0 =
OG0

...and ... make ...

There are ... altogether.

| can see ... here and ... there.

rts.
parts & | [COCC0
C®e| 00000
Take away First... Then... Now... I have ... ®
| take ... away /v .
A quantity is reduced. Now | have ... .

- Qe
el
ul A




Progression of skills

Key representations

Find a part

Link to number bonds and

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

... is the whole.
... Is @ part.
... 1S a part.

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

Focus on subtraction facts.

Encourage children to
notice patterns.

..and .. make ...

00H®
é%o

known facts. E.g. 2+ 4 =6 6—2=4
so if 6is the whole and 4 is 6—4=2
a part, the other part must 6
be 2 ..A g 4=6-2
@ @ [Q000e S / s )—6-4
A ()
Take away First... Then... Now... | start at ... ... minus ... is equal to ...
_~f = I jump back ... ..isequalto .. —..
A quantity is decreased. 'i ﬁﬁa Iland on ...
Sele)e] om2=2
(|8 ( I 1(2|3(4]|5 7(8|9|10 — 4 =
200N 9 [2]2] lI\@III [10] 6—4=2
] | Tel
0 1 2 3 4 5 6 7 8 9 10 2 =6 _4
Bonds within 10 ..is made of ... and ... ... can be partitioned into ...

and ...

Selete

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

Related facts within 20

Make links to known facts.

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

.. less than ...is ...
S0 ... less than ... is ...

-1 -1 21
| | 1 ! [l
| I N |
0 1 2 3 4

6 7 8
-1 -1 -1

w4
=
o

! | | | [l | |
I 1 I | 1 I I I | |
10 11 12 13 14 15 16 17 18 19 20

What patterns do you

notice?
B=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 ...?

If ...isthe wholeand ...is a
part, the other part must
be...

118 %% 226~
' 6 2=6-
] (e)
D000 DI T T N T W
@] 1S 1) 61®§A§®7é§1|0

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




Progression of skills

Key representations

Subtract ones from any
number
(related facts)

Make links to known facts.

| know that ... minus ... = ...
S0 ... minus ... = ...

..less than ... is ...
0 ... less than ... is ...

What do you notice?
Can you continue the

Subtract across a 10

Partition the number being
subtracted to bridge
through a ten.

e —— L A L pattern?
5| 8alo | Baleals || S SRR 8§-3 =
8 o Oooo AN 18—-3=15
= om| [0o|co|oNs| —H—+—+—+—F+—"T—"F+—"++- 28—-3=25
EREEEE OO0 0[OR| 20 21 22 23 24 25 26 27 28 29 30 -
... can be partitioned into ... and ... Make links with related facts.
0000 0N. [C0]0/00]O/0[00[0]0I0]0 Olo|9NS
SIeIeININ] [0lolo0ojoolooojoooV
13 - ey~ s (s A A
3' .; é ji I7 ; ; lll] 1Il 1'2 1'3 3' -: 6 IT ; 1'0 1'1 1'2 !IJ
3 1
23 24 26 27 28 29 30 31 32 33

Subtract multiples of 10

Make links to known facts
within ten.

... 0ONes — ... ones = ... ones
so ...tens — ... tens = ... tens

5—-2=3
50—20=30

What is the same?
What is different?

T I | T 1 T [ UL
0 10 20 30 40 50 60 70 80 90 100

20

Subtract 10s from any
number

Make links to known facts.

..tens —..tens = ... tens
..tens and ... ones = ...

To subtract ... | need to
subtract 10 ... times.

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

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

31(32|33

ETS
41 |42 43 a4
51|52 53@55 56 57 | 58 | 59

30
35|36 | 37 38|39 |40
50
60

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

50—20=30
54—-20=34




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

... ONes — ... ones = ... ones
...tens — .. tens = ... tens

43

3 ones — 1 one = 2 ones

21 o]

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.

3 ones — 5 ones

25

- v

(I need to exchange 1 ten for 10 ones)

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

Missing numbers

Solve missing number
problems and use the
inverse to check.

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

6+ |=10

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

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

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

18— |=12+2
eooo®@ .{O 00
ooeo0oe® eoeee
.{0‘0,00 e
000 [

FERE- -
143 /

Progression of skills Key representations
Subtract 1s, 10s and 100s The ones/tens/hundreds column will decrease by ... What patterns do you notice?
from a 3-digit number
235 -3=

Emphasis on mental 235-30=
strategies including number 235 —-300 =
bonds and related facts. 118 — =111
Prompt children to notice 624 —20= 499 _ =111
which digit changes. 654 — 50 =

777 — 400 = 6oa—90= 811-[ |=11
Subtract two numbers ... 0Nes — ... ones = ... ones ==
(no exchange) .. tens —...tens = ... tens 7 | )

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

Mental strategies and Hundreds | _Tens |
i i ©000(00Y |0009 L furl
mt_roductl on of formal oog |pos |esoe el
written method. o “1[al7




Subtract two numbers
across a 10 or 100

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

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

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

s | 2
[ rens " [GRE
ey Iﬁ To
e Al
pes——t -4 5
) 2.7
2 7

N
w n O

o
-

§

Complements to 100
Focus on subtraction facts.

Encourage children to
notice patterns.

100 minus ... is equal to ...

100

38

?

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

100 —38 =62
100 —62 =38
62 =100 — 38
—8 —30 38 =100 — 62
A
| 1 1
62 70 100

Subtract fractions with the
same denominator within 1
whole

Make links with known
facts.

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

... fifths — ... fifths = ... fifths

5
]

4
5

|

3
5

1
5
1
5

1
5

?
7




Year 4

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

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

¢ Subtract fractions with the same denominator.

Progression of skills Key representations
Subtract 1s, 10s, 100s and The ones/tens/hundreds/thousands What patterns do you notice?
1,000s from a 4-digit column will decrease by ... 4356 —3=
number Thousands | Hundreds |  Tens 4,356 — 30 =
e 00 00|00 4,356 — 300 =
Emphasis on mental © (100] 100} OO 4,356 — 3,000 =
strategies including number 4] 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. 3,425—20= 3,425 —2,000 = 6,940 — 400 = 4,433 — =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... =
Formal written method with
cCo2
up to 3 exchanges. ThH T O
Encourage children to 3276
estimate and use inverse -12/1]4|8
operations to check answers 1.0/5 8
to calculations.

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

£. —f.. =f..
100p— ..p=..p

—6p —20p —£3
£5— £3.26 £ m
£4—£3=£1

100p — 26p = 74p
£5-£3.26 = £1.74

[ | [ |
e 100p £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,
I only subtract the numerator.
... tenths — ... tenths = ... tenths

BT 777
O®

D 15 s
[EXIXIRKIK] [ [ [ ] 0 10
TR 16
XXX | [ ] 10710




Progression of skills

Key representations

Subtract whole numbers
with more than 4 digits

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

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

Th| Th | H
E- $
Encourage children to “ 2 _ 9 St e s[ Ja] s
estimate and use inverse =[ 13121714 SIEE
operations to check answers 2 — 2/ojsiss
to calculations.
2|8|2[6]0
Subtract using mental T = To subtract ..., | can subtract ... then add ...
strategies 890 sew
09000 6558
Subtract 1s, 10s, 100s etc ] % | ? 3o
from any number. 48,650 — 300 = KA
Use number bonds and 48,650 — 30,000 = 4 |
related facts. 48,650 — 30 = 6,458 6,459 6,558
Subtract decimals with up
to 2 decimal places Tenths 24
@@ @ 2 %2 312 | ?
Progress from the same 7 — 1017
number of decimal places to oafou]ouors 1128 . 2iji4ijie

Complementsto 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

10-4=6
100 —44=56
1,000 — 444 =556 1—0444 = 0.556

1-04= 06
1-044= 0.56




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.

= -

-+ wln

3

-+ ola
=+ 0w

T el~

- olo

o T-o

wi= = olw

wity == ojon

wiw == oo

win

L oal~

[N
Il
ol

wiN

Ol

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

Progression of skills Key representations
Subtract integers up to 10
million

4% 2|21

4,604

2,354 | 750 |

?

s[ ]a 8 5[ |
3 6] || |2
55555

Subtract decimals with up
to 3 decimal places

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

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

%
06

15

0:9




Order of operations

Children learn the order of

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

priority for operations in a :::z
calculation. Calculations in ’
brackets should be done 000
first. Multiplication and :"' (I 1] ::z:
division should be ". Y ) .,
performed before addition 8-2x3=2 QO0% 8—2°=4
and subtraction.
(8—2)x3=18
Negative numbers ... Minus ... is equal to ...
e e B e S e e s e e e
Children subtract from o -5-4-3-2-10 1 2 3 4 5
positive and negative T A A The difference between —5 and —1is 4
numbers and calculate I
intervals across 0 -5 -5
1-4=-3 m
[ | 1
B -~ ° ’
-5-4-3-2-10 1 2 3 4 5 The difference between 5 and —5 is 10

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...

X

Wi

5
)

o=
Wl

wir

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

o~

... iIs made up of ... wholes
and ...

EEEREEE

W
|
=
00l =
1]
[=Y
ool

Calculation Policg Multiplication




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

Year group Skill

* Link repeated addition and multiplication
* Use arrays

* Double

* The 2 times-table

* The 10 times-table

* The5 times-table

* Missing numbers

* The 3 times-table

* The 4 times-table

* The 8 times-table

* Related facts

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

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

* Correspondence problems




Year group Skill

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

Year 5

Year group Skill

*  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




Year group

*  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




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 ...

-7
Rkl |

0

@ ]

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.

& aad

BEEE O W -2

Progression of skills

Key representations

Countin 2s, 5s and 10s

Begin by counting objects
that naturally come in 2s, 5s
and 10s, for example pairs
of socks or fingers.

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

auuu

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

9

19

29

39

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

[s [sofssao] | [ [ |

49

] |
| |

| |
I I | 1) | I
0 10 20 30 40

Add equal groups
(repeated addition)

Children should be able to
write a repeated addition to
represent equal groups and
to draw pictures or use
objects to represent a
repeated addition.

PYT -

What is the same? What is different?

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

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




Make arrays

Children use their
knowledge of adding equal
groups to arrange objects in
columns and rows.

There are ... rows of ... There are ... altogether.
There are ... columns of ... There are ... altogether.

Make doubles

Children understand that
doubles are two equal
groups. Children may begin
to explore doubles beyond
20 using base 10

® @
R

® © o ©
Double ... is ...
et o=

i3
B

00000
0000

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.

& & 6

There are ... altogether.

3+3=6
2X3=6
20 5+5+5+5=20
s [ s ] s[5 ]| ax5=20

Use arrays

Encourage children to see

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

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

Encourage children to make
links with related facts.

€ children 3 lots of 5 = 15
mopees (588§
5 lots of 3 = 15
383333 32t213+3+3=15 3x5=5x%3
Double Double ... is ... Double ...is ... so double ... s ...

Double4=4+4+4
Double 4 is 8

B— B

meem —p seww wsewee Doubledis8

L~ R oo oo




The 2 times-table ..lotsof 2= ... times 2 is equal to ...
L X2= %% 55&
. . . 1 2 3 415 (] 7 8 9 |10
Encourage daily counting in Tl ol = leloTel = 0
multiples both forwards and o0 21| 22|23 2425|2627 | 2820 |30
back. Notice that all | X ]
multiples of 2 are even o0 1x2=2 2=1x2
numbers. "X 2x2=4 4=2x2
3IX2=6 6=3X2
ee@e | | | | | | | | | | | | |
N O e S I e B By I
0 2 4 6 8 10 12 14 16 18 20 22 24
The 10 times-table ... lots of 10 = ... times 10 is equal to ...
.X10= 1|2 |3|a|s|[e| 7|89 |20

Encourage daily counting in
multiples both forwards and

back. Notice the pattern in
il e ] T o] 1%x10=10 10=1x10
10 |10 |10 | 10 | 10 | 10 2)(10:20 20:2)(10
88 3x10=30 30=3x10
g ¢
olo| oo

11112 |13 |14 | 15|16 | 17 (18 |19 | 20

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

31|32 33|34 |35(|36|37|38 |39 |40

| | | | | | | | | | | |
I I I ! I I I I I I I 1

|
[
0 10 20 30 40 50 60 70 80 90 100 110120

The 5 times-table .. lots of 5 = - times 5 is equal to ...

_ o .. X5= %%%@% 1(2)3|a|s]|6|7|[s]o]0
Encourage daily counting in 1122 23 | 2o Basll 20 | 27 |28 | =2 Pan
multiples both forwards and 21|22 | 23|24 25|26 |27 |28 |20 | 30|
back. Notice the pattern in mm m m m 3132 (3334|3536 |37 38|39 |40

the numbers. 1x5=5 5=1x5

25z 0-2s

3x5=15 15=3X5

[ | | | | | | [ | |
[ I | | | f I L I 1
0 S5 10 15 20 25 30 35 40 45 50 55 60

s [ s [ s s[5 '
Missing numbers ... is equal to ... groups of ... ... times ...isequal to ...
Make links to known facts. | 18 socks, how many pairs? %% D x2=18

OO, a=2x[]

1T T T T 1T 1 L
0 2 4 6 8 10 12 14 16 18 20




].].].- NERENEREN

Progression of skills Key representations
The 3 times-table ... groups of 3 = 0@ @ | times3is equal to ...
L X3=
Encourage daily countingin | 3, ... times = eee ! :2 i ; = :: -
1 13 | 14 16 | 17 19 | 20
multiples both forwardsand | 3 x .. = LA
back ... 21 | 22|23 |24 | 25|26 |27 |28 | 29|30

4x3=12 12=4X3
I I Y Y I I N

|
|
0

I
3

|
| I | 1
6 9 12 15 18 21 24 27 30 33 36

The 4 times-table

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

.. groups of 4 =
X 4=

-

... times 4 is equal to ...

2 3|4]|S5 6 | 7 8 | 9|10

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

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

3x4=12 12=3x4
]

| |
G L] I I I | ey o v sy ny sy
The 8 times-table ... lotsof 8 = .. times 8 is equal to ...
X 8=

Encourage daily counting in 8 .. times = EEE 1213415 /6|7 JEY S 10
multiples both forwards and 112|134 |15 RN 17| 18] 19| 20
back. Encourage children to 212223 gy 2526|2728 | 29 |30
notice links between the 2, _ _
4 and 8 times-tables. 000 0OOGOO 3x8=24 24=3x8

XYY XX X 1ttt

Y X XXXXYX) 8 16 24 32 40 48 56 64 72 80 88 96

Related facts

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

.. X ...ones is equal to ... ones

S0 ... X ...tens is equal to ... tens.
asae asee asee

i

0000 OO0O0OO
0000 OO0O0O
0000 O000

3xXx4=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 ...
...ones multiplied by ...

o

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

30x2=60
2Xx2=4

Ll 32x2=64




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.

% [ L1 ]]
e
eeeveeresBILLL L]
Y eeam 24X 4=96

@ Tens
0000 |00000
0000 (00000
@ @ 0000 00000

Scaling

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

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

00 [2]
AA AA AA

There are 3 times as many triangles as
circles.

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

mmmm 4 cm
e 16 cm

Miss Smith is twice the height of Jo. = &

Correspondence problems
(How many ways?)

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

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

hats
orange ‘

scarves

A A A

& &

K

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

There are 6 possibilities altogether.







