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Crowthorne Church of England Primary School
CALCULATION POLICY
Ouwr school policies reflect owr vision of

Inspiring and enabling our school community to live life to the full,
p/motmg/axcellencea/mi/uuuumg/

John 10 v 10:
lull”

This calculation policy is divided into four sections: addition, subtraction, multiplication and division. Each
section starts with 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 the White Rose Maths
schemes of learning. These methods work in coordination with our chosen scheme — Abacus. 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.

Images courtesy of White Rose Maths



ADDITION



Progression of skills: Addition

Year Group Skill

Conceptually subitise to 5
1 more

Notice the composition of numbers within 10
Combine 2 groups

Add more

Year 1 °

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 10

Add multiples of 10

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




S

Add 1s, 10s, and 100s to a 3-digit number
Add two numbers (no exchange)
Add two numbers across a 10 or 100

Year 3
Complements to 100
Add fractions with the same denominators within 1 whole
Calculate the duration of events
Add 1s, 10s, and 100s to a 4-digit number
Year 4 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




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?

0D e e BE

00O

1 more

Continue to link to stories,
songs and rhymes.

1 more than ..

00000
o) . ?

1{2|3|4(5/6|7|8

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...”?

wy | B3




Combine 2 groups There are .... ... and .... make ....

There are ...

2 groups are combined to There are .... altogether. *
find the total. *
0@,

%. @00 ssee. l@ @

Add more First... Then.... Now.... | have ....
| add .... more.

@
A quantity is increased. % Now | have.... . « @
.o
L

il B .




Progression of skills Key representations

Add together There are ... ... is a part. .. plus ... is equal to ...

(aggregation) There are ... .. Is a part. ..isequalto ... + ...

There are ... altogether. .. is the whole.
2 quantities are combined 4+2=6
to find the total. . o EQ . . 2+4=6
@C

i IR OLO)

Add more First... Then... Now... | start at ... ... plus ... is equal to

(augmentation) | jumpon ... ..isequalto.. + ..

| land on ...

A quantity is increased.

1/2/3(@)5 6 7/8|9 10

an

|
|
o 1 2 3 4 5 6 7

8 9 10

44+2=6
2+4=6
6=4+2

6=2+4




Bonds within 10

Include bonds for each
number within 10

Encourage children to
notice patterns.

..ismadeof ...and ...

...and ... make ...

0n®
.“)Q O

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

.. plus ...isequal to ...

Related facts within 20

Make links to known facts.

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

O | [OO]O]
O | OO0
O | OO0

00 O00e
08 0O]0e

... more than ... is ...

50 ... more than ... is ...
Vet

I T TR T I \1' 1

I I I | I I

0 1 2 3 4

| —

1

5 6 7 8 9 10
b1 41

SN A A W

10 11 12 13 14 15 16 17 18 19 20

6+0=6
5+1=6
44+2=6
3+3=6
24+4=6
1+5=6
0+6=6
What patterns do you
notice?
5+42=7
15+2=17
7=5+4+2
17=1542

Missing numbers

Make links to known facts.

How many more do you

need to make ...7

@9

00

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

I (e
2 | 2

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




Progression of skills

Key representations

Add ones to any number

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

... more than ... is ...

What do you notice?

(related facts) so..and..=.. so ... more than ... is ... Can you continue the

Q| 000 | [RR(O0)2 s pattern?
5 i | ] 1 | | 1 |

Make links to known facts. o | polo | [Poloolo I A A léﬂ.j, LU 5+2=17
Q| 200 | |20 - 154+2=17
08 10010® DOI0OIOe | ————4+—+—F—1—1 25+2=27
D@ D00 [DOD0OD|0O@] | 20 21 22 23 24 25 26 27 28 29 30

Add three 1-digit numbers | ... and ... are a bond to 10 Double ... 4+ ... = ... What do you notice?
104 ...=.. Which addition is the

Prompt children to oooe0 . ? easiest to calculate?

understand that addition CRICO@ + | s S

can be done in any order eos000 °°°

and to make links to known oo . gi?ié i

facts. B

—=<=] OO | es1rs-




Add across a 10 ... can be partitioned into ... and ... | add ... to getto ... then 1 add ... 8+5=13
28+5=33
Partition the number being | 5500 0[0@® 000000000 0[0o0000]eee
added to make a full ten. 0000e olejelele)elelele]e] (elelel I
8 + K|Y| 28 + P e
3 10 11 12 13 3 4 5 B 7 8 9 1D 1] 12 13
S
Add multiples of 10 ...0nes + ... ones = ... ones What is the same? o
o ..tens + ... tens = ... tens What is different? .
Make links to known facts -
within ten. B SR TR @
0 1 3 4 5 7 8 9 10
3+42=5 . = |
+ 304+ 20=50 e —
mw F——1+— ?
0O 10 20 30 40 50 60 70 B0 90 100 20 n
Add 10s to any number ...tens + ... tens = ... tens Toadd ... | need to add 10 | | know that ...and ... =
..tens and ... ones = ... ... times. so..and..=
Make links to known facts. R EE =]
:2[:13:23 4 25:15:??:23:19.30 3D+2D:5D
.3|.I3»3.33 3 35_55I3?I3BI3-‘3.'W 34+ED:54
-. _I'U.IM_II! Mﬂh_ﬂE.-iJ_ﬂH-.l-'g_bﬂ
51 | %2 | 53 | 54 | 55 ) 56 | 57 | 58 | 53 | 6O




Add 2-digit numbers ...ones + ... ones = ... ones 3 ones + 1 one = 4 ones

(not across a ten) ..tens + ... tens = ... tens Sl e L T T = R
Tens

o _ P eere e . 6 tens + 4 ones = 64

Lining up ones and tens in menssnnens AN
: . menssnsens I )
columns will support with T :
later written methods. T | e e
errrrTTTTY 43 e

Add 2-digit numbers There are .... ones, so | do/do not need to make an exchange.

(across a ten) .
...ones = ... ten and ... ones

Begin to exchange 10 ones >
for 1ten. , ; s | 37 @ e
: .

T | sesae parazsases 5 ones + 7 ones = 12 ones

R — T 12 ones = 1 ten and 2 ones

G | aaeas TS | e 4 tens + 3 tens + 1 ten = 8 tens

S - 8 tens and 2 ones = 82
Missing numbers How many more do you If ...isa wholeand ...isa ... can be partitioned into ...
need to make ...? part, then ... is the other and ...
Solve missing number part. 10+8=12+ D
problems and use the ooo0oe [oo000
inverse to check. 6+ l=10 D +3 =7 00000 00000
10— |=6 | 7-3=[] o0e




Progression of skills

Key representations

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

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

What patterns do you notice?

235+3=

Emphasis on mental . E!E 235+30=
strategies including number . 235+ 300 =
bonds and related facts. =118
Prompt children to notice 444 + 5 = 777+ 2 = 604 + 20 = —181
which digit changes. 444 4+ 50 = 177+ 20= 604 + 50 =

444 4+ 500 = 777 + 200 = 604 + 90 = =811
Add two numbers ... Ones + ... ones = ... ones
(no exchange) .. tens + ... tens = ... tens 345

... hundreds + ... hundreds = ... hundreds
Mental strategies and Hundreds | Tens
introduction of formal ... EEEE =" . ©00 0000 3000 '; : ‘:
written method. .... EEE - @ @ 0000 000 100 4 32




Add two numbers across a
10 or 100

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

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

...ones = ... ten and ... ones.
...tens = ... hundred and ... tens.

& I

=
-

f

B
E L =]

o -
oo |

<
s /7

Complements to 100

Pairs of numbers which
total 100

Hundreds Tens
Q00 | | ' HToO
| O |,ﬁﬂﬂ 1le7
BSODJF;OIIM Lo«
3/ 1
c o
| add ... to get to the next 10, then ... to get to
100
384+ 62=100
+2 +50 62+ 38=100
m 100 =38 + 62
| ; . 100 =62 + 38

38 40

100




Add fractions with the
same denominator within 1
whole

Make links with known
facts.

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

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

+

| =

| =

=
+
w2

==
wn|ra
] ]
(TP
wijun ——

+

| =

(1, FI

Calculate the duration of
events

Find durations of time
between a given start and
end point. Children will
need to calculate
complements to 60

From ... to ... o'clockis ... minutes.

From ... o'clock to ... is ... minutes.
The total time taken is ... minutes.

+ 35 ming 4+ 18 mins

Y:25 || 4:55 | m

]
start finish 2:25 3:00 318
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Year 4

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

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

decimal places.

*  Add fractions with the same denominator.

Progression of skills

Key representations

Add 1s, 10s and 100s to a The ones/tens/hundreds/thousands What patterns do you notice?
4-digit number column will increase by ... 235043 =
2,350 + 30 =
Emphasis on mental Thousands | Hundreds | Tens 2,350 + 300 =
strategies including number | @@ ©@© OO | 00 9350 + 3.000 =
bonds and related facts. o) (10aY 100 00 ’ J
Prompt children to notice © 6,040 + 200 = 2,211 + = 2,251
which digit changes. 6,040 + 500 = 2,211 + =2,215
3,425 +3 = 3,425 + 300 = 6,040 + 900 = _
3425+430= 3,425+ 3,000 = 2211+ [=20oU
Add up to two 4-digit There are ... ones/tens/hundreds so |
numbers do/do not need to make an exchange. m [ w [ 7 JHoH
e 00 00|00
9 00 |00|0
Formal written method with | | can exchange 10 ... for 1 ... OOIO0 ThH T O
up to 3 exchanges. O ‘: : 1? ;
Encourage children to © ‘gg © gg AEIE
estimate and use inverse © 00
operations to check answers / /00

to calculations.




S

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 = /0p
f2+£3=1£5
£5+ 70p = £5.70

£3.25 can be partitioned into £3 4+ 20p + 5p

+£3 +20p +5p
(/_W
£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 4+ ... fifths = ... fifths




Progression of skills

Add using mental strategies

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

Use number bonds and
related facts.

—

=1

=

Key representations
- - Toadd ..., | can add ... then subtract ...
(1111 ?
o009 00 6,458 [a
+100

48,650 + 300 =
48,650 + 30,000 = R +99 —
48,650 + 30 = '

|
6,557 6,558

Add whole numbers with
more than 4 digits

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

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




Add decimals with up to 2
decimal places

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

IO o [ v [ o
Progress from the same Qo [O0|00|® N ;i : 1
number of decimal places to - gg .
a different number of Tents
decimal places, and from no goo 800 gg® N 0000 gg
exchange to exchange. 00000 [© 00 |00

O
Complementsto 1 _ .
03+ =1 035+ =1
Pairs of numbers with up to o o
3 decimal places which total o
1 OXS BN Ian =
0.444
Encourage children to make
links with bonds to 10 and 446=10 04406 =1
I ts to 100 and

LA R S e o 44 456 =100 0.44 + 056 = 1

1,000

444 + 556 = 1,000 0.444+ 055 =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.

A b=
Il
0ol 4=
ol =
ol

Bl =
ool w
Il
colka
col
oalLn
Il
0.4 [u)}
Il
mll—'-
= e
Il
(4] [VE]

lw
calun
oolbn L




Progression of skills

Key representations

Add integers up to 10
million

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

N ST S ]
T R

=W | &

2,354

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.

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

Exx
o b

=l O

00 O
- (=1}
o
s ¢ 2 |6 |2
©

PG| S




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 | needto dois ...

000 0000 000 0000
000 0000 0000
3+4)x2=14 900 O 3+4x2=11
000 ©

000
000
3Ix4+2=14

Negative numbers

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

is equal to ...

—345=2
| | |
[ I |
2 3 4 5
~11416=5

I | ] | |
I I | I I
-5 -4 -3 -2-10 1 2 3 4

|

|

5

The difference between—5and —1is 4

+5 +5

I
-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 ...

(3
D@

The lowest common

multiple of ... and ... is ...

H I
1 "
1 "
" .
1 "

g
ol w

| =

Bl

=

kS
[l

...is made up of ... wholes

and ...




SUBTRACTION




Year Group Skill

Conceptually subitise to 5
1 less

Notice the composition of numbers within 10
Partition

Take away

Year 1 °

Find a part

Take away

Bonds within 10
Related facts within 20
Missing numbers

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 two2-digits numbers (across a ten)
Missing numbers




S

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

Year 3 Subtract two numbers across a 10 or 100
Complements to 100
Subtract fractions with the same denominator within 1 whole
Subtract 1s, 10s, 100s and 1 000s from a 4-digit number

Year 4 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 multiples of one another

Subtract integers up to 10 million

Subtract decimals with up to 3 decimal places
Order of operations

Negative numbers

Subtract fractions




Progression of skills

Key representations

Conceptually subitise to 5

Notice the parts that make
up the whole.

What do you see?
How do you seeit?

OO0 ®@ 3o

1 less

Continue to link to stories,
songs and rhymes.

1 lessthan ..

FRRRS ll.lu

1|23

4

5

o

8

10

Notice the composition of
numbers within 10

Link to stories, songs and
rhymes.

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

How many ways can you make...?

we | BEA




Partition

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

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

EE, e

...and ... make ...

P A

00000

0000
Take away First... Then... Now... I have ... ®
| take ... away /' .
A quantity is reduced. Now | have ... .

T
¥

%7 Ada

&




Find a part

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

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

... Is the whole.
... Is a part.
. 15 a part.

()
®C

... subtract ... is equal to ...

.. is equal to ... — ...
b-2=
6-4=2
4=6-2
2=6-4




Take away

| start at ... .. minus ... is equal to ...
= g ™ ) )
t ﬁg‘ | jump back ... .. isequal to ... — ...
A quantity is decreased. = I land on ..

OO0 N o | 2l T T I T Thol 6-2=4

: 6-4=2

R e
® —
012 240 d=6-72
First... Then... Now... 2=6-4




Bonds within 10

Focus on subtraction facts.

Encourage children to
notice patterns.

.. iIsmade of ... and ...

.. and ... make ...

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

6 )

O O(

N

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

6—0=6
6—1=5
b—2=4
b—3=3
6b—4=2
B—5=1
6—6=0

Related facts within 20

Make links to known facts.

| know that ... minus ..= ...
50 ... minus ...— ...

1= ™
= =
==
==

2000 O]

L= =
L

.. less than ... is ...

50 ... less than ... is ...
aTaTe

What patterns do you
notice?

E—375
18—353=15
2=8—-3
15 =18 —3

Missing numbers

Make links to known facts.

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

r1Tfes

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

— D
é

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

5—|:|=2

2=6-[]

10




Progression of skills Key representations
Subtract ones from any | know that ... minus...=... | ..lessthan..is .. What do you notice?
number SO ... MiNuUs ... = ... 50 ... less than ... is ... Can you continue the
(related facts) S pattern?
—t m —i 8—3 =8
3 4 5 6 7 8 9 ¥
Make links to known facts. . m i, 18—3=15
23 28 25 26 27 28 29 30 28 —3=25...
Subtract across a 10 ... can be partitioned into ... and ... Make links with related facts.

5 : 00000NIT | 000900 O.QQ._O.,OI QD O2INVN
Partition the number being QOONS 1 000200000000 ONVN
subtracted to bridge v ek -
through a ten. 13 - ] 3 -

3 4 5 ¢ 7 8 9% NNV

3 4 5 6 7 8 9 1011121
-2 -
)

| R R T B N T
26 27 28 29 3 31 32 33

L | 1 1 | i
| | ]

23 24 5




Subtract multiples of 10

Make links to known facts
within ten.

... ONESs — ... ONes = ... ones
SO ...tens — ...tens = ... tens

What is the same?
What is different?

mee :
LS e N o
| ] ] 1 | ] ] 1 | | s
0 1 2 3 45 6 7 8 9 10
. 2 i
5-2=3 | () 1444 2
50-20=30 0 10 20 30 40 50 60 70 80 90 100 0 | ?
Subtract 10s from any .. tens — ... tens = ... tens To subtract ... | need to | know that ... minus ... = ...
number ..tens and ... ones = ... subtract 10 ... times. SO ... MINUS ... = ...
Make links to known facts. [ ]a]s][s[7 a0 ]
11 /32733 411516 17 18 IQ\IN
ninizn uls|s u.u.zsiso 50-20=30
n !2:!):3‘:]5 u:n.nIn]w 54—20=34
I 41 (42 43 |08 | a5 a5 a7 ax 0 |%0
.: 51 sz:u@ss sb_sl_sl_sslw




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

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

43
2a |

?

3 ones — 1 one = 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
10 ones.

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

s | 2

5 T —

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

[+ N [

arrrrrs
oI
CITTYTITT
ssesesm
ssone
sss

rrrpertes
S
(12 1] )
sesexry
Ey

13 ones — 5 ones = 8 ones
3tens — 2tens = 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 ...?

e .

10

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

part.

... can be partitioned into ...
and ...
18 —
00000
00000

L XL
oo




Progression of skills

Key representations

Subtract 1s, 10s and 100s
from a 3digit number

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

What patterns do you notice?

Hundreds Tens H T
. EEE . Q|00 (00 235—3=

Emphasis on mental o0 00|00 235—30=
strategies including number =. ©0 0000 235 —300=
bonds and related facts. © © o 18- |=111
Prompt children to notice A4 — 2 = J77—A4= 624 —20= 181 — =111
which digit changes. 444 — 20= 777 — A0 = 654 — 50 =

444 — 200 = 777 — 400 = 594 — ap = 811 — =111
Subtract two numbers ... ONEs — ... ones = ... ones =
(no exchangd ... tens — ... tens = ... tens 17 | N

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

Mental strategies and
introduction of formal
written method.

EE -




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

| can exchange 1 ... for 10 ... Hundreds | Ters  [EENORSSNN
oo
=] O 2 e ['s
72 1|7 |8
45 | [ 187
Tens
[ B
e | T O
e = 72
R "'::J k! H T O
3 Z17] NEIE
2 7 | AF

Complements to 100
Focus on subtraction facts.

Encourage children to
notice patterns.

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

100 — 38=62
100 — 62 = 38
62 =100 — 38
W’__i_\\ 38=100— B2

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
3,
E 5
4 1
E &

1 0 I
5

[P P
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Year 4

*  Subtract numbers with up to 4 digits using a formal written method.
* Solve simple measure and money problems involving fractions and decimalsto 2

decimal places.

=  Subtract fractions with the same denominator.

Progression of skills

Key representations

Subtract 1s, 10s, 100s and
1,000s from ad-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 b

Thousonds | Hundreds Ters
©e 00 | 00| 00
e |00 o0

©
3425—2=  3,425—200=
3,425—20=  3,425—2,000=

What patterns do you notice?

4356—3=
4,356 —30=
4,356 — 300 =
4,356 — 3,000 =

4,433 — = 4,430
6,940 — 200 = . _
6,940 — 300 = 4,433 4,033
6,940 — 400 = 4,433 — = 4,403

Subtract up to two &igit
numbers

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

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

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

el

T
=2

Q00
000

%}@




Progression of skills

Subtract decimal numbers
in the context of money

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

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

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

100p — 26p = 74p

I I | I
e @ £1.74 £1.80 £2 £5
£5-£3.26 = £1.74

Subtract fractions and
mixed numbers with the
same denominator

Include subtracting fractions
from wholes.

When subtracting fractions with the same denominator, o

| only subtract the numerator.

... tenths — ... tenths = ... tenths

EEEEFEERE 15 _ s

IR [ [ ] 0 0 SN2 2 2 2 000
0 1 13 2 2% 3

[(ITTTTTIXXM 16 o

XK 1 ] 1010




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.

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

Subtract using mental
strategies

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

Use number bonds and
related facts.

Th [ | T
Q@O (-] -]@]&] e = B
z# 2311 %13 4 ¥l &) )8
=1 13121714 - 1 2
218121619 2. 085 8
2/8|2|6]|0
= = To subtract ..., | can subtract ... then add ...
009 000
000 00 6558
.. 99' ? — 100
48,650 — 300 = A
/+ 1

48,650 — 30,000 =
48,650 — 30 =

6,458 6,459




Subtract decimals with up
to 2 decimal places

244

Y] 2. 112 312 | ?
Progress from the same 11 |7
number of decimal places to 1 {2 . e G &
a different number of @ 3 3:1 .2
decimal places and from no @
exchange to exchange.
Complementsto 1 03+ 1 035+

Encourage children to make
links with bonds to 10 and
complements to 100 and
1,000 when finding a
missing part or subtracting
from1

10—4=6 1-04= 06
100 — 44 =56 1—-044= 056
1,000 — 444 =556 1—0.444 = 0.556




Subtract fractions with
denominatorsthat area
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.

__@|_
s L

3

|
== D oz

e @lhﬂ

== =2

L= ol =

| = e 0 | Lan

Wkt == oo

Wb == o

L b
|
wir
Il

-




Progression of skills Key representations
Subtract integers up to 10 ) O O i T l_ =
million f—t— = + —t-

| 3% Pg 2|21
Encourage children to ‘ ~l1lslalzl2]1 4 85
estimate and use inverse — — 6 a
operations to check answers ‘ 161900 4,604 gleisis|e
to calculations. ] 2,354 | 750 >

Subtract decimals with up
to 3 decimal places

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

6°7 3
-{1{3]4
5.3 9

| ‘°zl§%“1's
- 0.6 4

0:9: 75




Order of operations

Children learn the order of
priority for operations in a
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 todo is ...

P90
444

P99
444

I
..Qz

(8—2)x3=18

Dobs
Dess

8-2°=4

311
(2 1 1

8—-2%x3=2

Negative numbers

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

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

== =h mmm = —

|
| | | | | | ] | ] | |
/M =58 =3 =9 =1 0 1. 2" 3 4, 5
' =ttt
e e S U The difference between -5 and —1is 4
-5 -5
~ | | |
JEESTY l/\/YY \ P ey e | =5 0 5
= 1 | | | | | | ] 1
-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

L Ik
|
LD =
I
[V Lop]
|
=
Il
Wi

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

... ismade up of ... wholes

and ... 9
O

NN EEEE
==
[ ]

3 .1_.5
23 13 =13
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Progression of skills: Multiplication

Year Group

Year 1

Skill

Double to 10
Make equal groups

Count in 2s, 5s and 10s
Add equal groups
Make arrays

Make doubles

Link repeated addition and multiplication
Use arrays
Double




Year 3

S

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-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 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

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

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 ...

By O
Rl |

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.

LEEE 2 = o2




Progression of skills

Key representations

Countin 2s, 55 and 10s

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

There are ... equal groups of ...

There are ... altogether.

WRUWWUW
VYOG

ot LA
et
bt
|
e

bt et b
|
o b o b

ot b ot b

ot et o LT L

| Y
O

e [ bt

[

Dot A

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

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

1|2]s]a]s|e]7]s]a]w0

12|13 1a]15]16[17[18[19]20 5 | 1015 20 |
21| 22]|23]2a|25] 26| 27| 28] 20] 30

33233 | 3435|3637 (38| 39|40 | : i |. .I | | |
41| 4243|4445 |46 (47 (48| 49|50 3 34 W M 40

Add equal groups
(repeated addition)

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

There are ... groups of ...

BRRB 5555

What is the same? What is different?
2+2+4+2=
b+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 base10




Progression of skills

Key representations

Link repeated addition and
multiplication

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

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

There are ... altogether. @ @

3+3=6

2X3=6

5+5+5+ =20

| 4X5=720

Use arrays

Encourage children to see
that multiplication is
commutative.

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

DD DD D zoso5-15
6 a a a a 5+5+5i15
a a a a 5 lots of 3=15

| cansee ... X ... and ... X...

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

Double

Encourage children to make
links with related facts.

3+3+3+3+3=15
Double ...is ...

Double 4=4 + 4
Double 4is 8

B — B

Double ... is ... so double ...is ...
I.II_'II.-. aEEn

I L ] oo soseo

Double 4 is 8




The 2 times-table

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

..lotsof 2=
o IR =

LY
wu

... times 2 is equal to ...

1123 6|7|8|>9
1nm1213 16|17 | 18] 19 {20
21|22 |23 [ 24 26 | 27 [ 28] 20

I1X2=2 2=1X2
2X2=4 4=2X%X2
3X2=6 6=3X2

0 W (RS [

O —r—
&

| |
1 1
6 8

|
10 12 14 16 18 20 22 24

|

The 10 times-table

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

.. lotsof 10 =
e X0 =

v ¥V
U¥ 9V

oY oo

... times 10 is equal to ...

6

A AN A :
@@&; 10101010 10] 10
50

00 00 00 00 |00 |00
00| |00 (00 0] (00| (00
o [0 [0 |09 [0 |00
o] [0 o] 109] [oo] oo
ool |09 0o o] |00 [0

|

|

1 2 3 a 9 10
{12 12]13 14 15|16 | 17|18 19 |20
:Jl 2/ M 25|26 27|28 9 N
?31’32 33’34-35 36’37 38‘397
1X10=10 10=1x10
2X10=20 20=2X10
3x10=30 30=3x10

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




The 5 timestable

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

.. lotsof =
- XD=

VA AV
BB RS

.. times is equal to ...

1|2 | % | 4 P8 6|7 8 9 30
11 |12 | 13 | 14 | QS| 16 |17 | 18 15 | 20
21 | 22 (23 |24 25| 26 |27 28 29 | 30
3] ) 32|33 | 34 | BS | MG | AT 3R 35 | 4D
1X5=5 5=1X5

2X5=10 10=2X5
3X5=15 15=3X5

|
I ol [ T |
0 1 20 2 0 0

Missing numbers

Make links to known facts.

... isequal to ... groups of ...

18 socks, how many pairs? %

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

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

I:I}‘:E:lﬂ
18=2x ]




Progression of skills

Key representations

The 3 timestable .. groups of = @@ @® |- times isequalto
- X 3= XX ] 1|23 la|s|[6|7|8][8]|10
Encourage daily counting in | , ... times = 'Y Y = MM e me
multiples both forwards and| 3 X ... = Y B o: (o B = | 2= B o | o5 O
back.
4}‘53—12 12=4 X3
BEBEBR (333 —Ht+t+++1++++1++
0 3 & 9 12 15 18 21 24 27 30 33 36
The 4 timestable gmups of = .. times is equal to ...
1(2|3|a|s|6|7]|8|9 1w
Encourage daily counting in .. times = o000 11 |22 |13 |14 |15 [16| 17 |18 | 19 | 20
multiples both forwards and 43"‘: o000 21|22 |23 |2a|25 (26|27 | 28| 29 | 30
back. Encourage children to (X X N | .

notice links between the 2
and 4 timestables.

!m! 4 | 4 | 4

3X4=12 12=3X4

N N T N 1 1
1 1 1 1 | I |

02 2 2 1]

|
|
172 1




The 8 timestable .. lots of 8= ... times is equal to ...
X8= 1|23 |4|5|6|7|8]|9|10
Encourage daily counting in | , ... times =

4 and 8 timestables.

back. Encourage children to 8 8 8 A|2|BERS|%]|27[8]|B|%0
........ IXE=24 24=3X8
I XY XY — 11—

notice links between the 2,
— —
'Y XXX XX X 0 8 16 24 32 40 48 56 64 72 B0 88 96

1112 |13 (14 [15 |16 | 17 |18 | 19 | 20
multiples both forwards and| 8 X .. I 1
X

Related facts ... ones is equal to ... ones

50 ... X ... tens is eaual to ... tens.
mEmE Ty mEmn

Use knowledge of O o ° o
multiplying by 10 to scale Q000

times-table facts.
000

000
000

QO
OO0 3xa=1w
Q0

3 X40 =120

Multiply a 2digit number | ... tens multiplied by ... is equal to ... tens.
by a I-digit number- no ..ones multiplied by ... is equal to ... ones.
Children apply their [Ssnsnsnnnn) X9 =

_ . 30 X2 =60 00 o
understanding of mm 2%X2=4 o0 o
partitioning to represent speeprespes 00 )
and solve calculations using % .e 12 X2 =64 @ 0 00 o

the expanded method.




Multiply a 2digit number

by a I-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.

20 X4 =280
4XxX4=16
24 X4=9p o o

Tens
o000 (00000
Q000 |00000
Qo000 100000

Scaling

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

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

... i5 ... times the size of ...
... i5 ... times the length/height of ...

o0
AN AN AN

2

2

2

There are 3 times as many triangles as

circles.

I A om
| 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.

[t [ s ]

L

A A AL

3

ﬁ

e
a | For every hat, there are two possible
EE

sCarves.
3X2=6

There are 6 possibilities altogether.




S

Year 4

* Recall multiplication facts for multiplication tables up to 1 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 threedigit numbers by a onedigit 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 factsto ... groups of .= 2 J2]s]a]s]e]7[a]s]u
12 X 12 ... times ... is equal to ... s P PO e Bt e B
? | !
(LT }: mnm = == - ¥ 1|53 | =) . W | ¥ a0
';-&I WL Ay (an [ as a8 |4 | an | @) 50
Encourage daily counting in | ®®® - o _ | & | H | = | & Tolu=o e ==
L s | & =
multiples both forwards and 10 o a|o|ula|@olalen
back. Encourage children to O o aa'a's ' 2| |u|n|n[fll n|n o
notice links between related P o) o | A N A R N W N N Y P w5 [ e[ | Bl e
times-tables. S
Multiply by 1and 0 Any number multiplied by 1 is equal to ... I S
Any number multiplied by 0 is equal to ... 1x1=1 1¥X0=0
L
DADDDD & piisa 2
e e Nmmm e e e 3I¥X1=3 3IX0=0
_,-"'_'HI I.-'"d_-ﬂ“‘. ;"-_-"“. r"'-_-"‘u _ﬂ_ e 1 — 4 4 b4 D = D
e N




Progression of skills

Key representations

Multiply a 2 or 3digit
number by a kdigit
number

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

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

hundreds by ...
[ . HIT O

000 ﬂ'ﬂﬂ'ﬂ' 3 4
0000000 | <
000 0000 {20 o
0000000 5T

000 0000

and the tens by ...

, the tens by ... and the
T O 1:}
3] | ::nm ‘0000
— OGO oopii
J,;ﬂooo
-LC” ),0000!

7 *’IJ/

e e

Scaling

Children focus on
multiplication as scaling
[ ... times the sizd.

v 15 ... times the size of ...

7 7 7 7 7 7

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

A red ribbon is 6 cm.
A yellow ribbon is 7 times as long.

Correspondence problems

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

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

A pizza company offers a choice
of 5 toppings and 3 bases.

5X3=15

Deep pan Italian Thin

Cheese CDPF L | CTh
Mushroom M DP Mi M Th
Vegetable W OF Vi W Th
Chicken CDP Cl CTh
Tuna TOP T TTh




Progression of skills

Key representations

Multiples and factors

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

... isa multiple of ... because

- C lll
T | B R

11 |12 | 13 | 14 [ 25 | 16 | 17

=
-
7]

20

210 EP (23 (MY 25 | 26 | EF | 28 | 29 | B0

... is a factor of ... because
ver e

00000000 .,

2000
0000 2X4

1, 2,4 and 8 are factors o8

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

Factors of 20 Factors of 12

Square and cube numbers

... squared means ... X ...

11

e 000

i C T LT T
1X1 2X2  3%X3
12=1 22=4 3’=9

PPy cubed means ..% ... X ..
9000 ==
9000
aAsas — .
4X 4 1X1xX1 2X2X2 3X3 %3
42 =16 1*=1 2?=3 33=27




Multiply numbersupto 4
digits by a I-digit number

This builds on the short
multiplication method
introduced in Y4

To multiply a 4digit number by ..., | multiply the ones by ..., the tens by ..., the hundr

by ... and the thousands by .. w T n ] e
© [0 [ooooe 1[1]s 2
00 ‘ 3
© |[© [ooC0joe
00
© |[© [oo0joo
00

Multiply numbersup to 4
digits by a 2digit number

Numbers are first
partitioned using an area
model then long
multiplication is introduced
for the first time.

| can partition ... into ... and ... First, | multiply by the ... Then | multiply by the ..
x | QOO0 | 000 S 40 4 x| 10 3
o] [ =l=l=] =] (] 3|2
S| 8088 (8888 [30f 1200 | 120 30 200 | 90 - 3
[0|9099|0000| |2 | &0 8 [ 916] | ta2x3)
Q)| CC00 | 000 i
¢ 6500 | 0000 2 4 3 20
4 1|8
32 X44=1,200+80+ 120+ 8 S e e
32 X 44 = 1,408




Multiply by 10, 100 and
1,000

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

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

Th H

" eelgeles

234xX10=234
234X 100 =234
2.34 x 1,000 = 2,340

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

Mental strategies

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

The most efficient strategy to calculate ... X ...is ...
Tocalculate ... X 12, lcando ... X ... X ...

For example: 121 x 12

I could calculate 100 x 12 plus 20 X 12 plus 1 X 12
I could calculate 121 x 10 plus 121 x 2

| could calculate 121 X 6 X 2

I could calculate 121 x 4 x 3




Multiply fractions by a
whole number

Make links withrepeated
addition.

E.g.lxi‘l= 1

ol il o gl

i

To multiply a fraction by an integer, | multiply the numerator by the integer and the
denominator remains the same.

SN I e O s B
717|777
1 1,1 .1 .1, 1_ 2 T N
Z7X5=3t+7+3+5+5= 7X3=3t7+t5=4
L I I A s Y s A e 2 2 24
5 = 5 5 5 5 5 & 5
| | [ | 1 | |
[ 1 ] | ] | |
1] 1 ] 1

Multiply mixed numbers by
a whole number

| can partition gintu and%

RN (N ] 2%x3
S D ) 2%X376 Zx = =

D N ) 2.,




Find the whole

Ifﬁis - s thenl%l is ... and the whole is ..X ...

Children multiply to find the
whole from a given part.

lof__=56 Jof =24 %=24+4=5
F
5 B .
! . 59X6T30 | . ' y TX6=42

tof30=6 | —r— 4 of 42=24




Progression of skills Key representations

Multiply numbersupto 4 | To multiply by a 2digit number, first multiply by the ones,
digits by a 2digit number | then multiply by the tens and then find the total.

b
[y
o
*nlw o
p O r |

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

4+
o
(2%

Foy
ik
=
un | =

5

|

Multiply by 10, 100 and To multiply by 10/100/1,000, | move all the digits ... places to the left.
1,000 i imes the si
Some children may over M T | Th H
generalise that multiplying ®®
by a power of 10 always
results in adding zeros.

o
o
-:‘ 3
-

234 X 10= 2,340 0.234 X 10=2.34
234 X 100 = 23,400 0.234 X 100=23.4
234 X 1,000 = 234,000 0.234 X 1,000 = 234




Order of operations

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

344x2=11

addition and subtraction.
Multiply decimals by | know that ... X ...= .., | need to exchange 10 ... for 1 ...
integers so |l also know that ... X ... = - = s |

000 10000 ©90 131412
This is the first time children 000 {000 o x 3
multiply decimals by [ 000 {0000 o0 ESLREZLH
numbers other than 10, 100 o o7
gl AT O [ T [
Encourage them to make o0 | ® P00/ o0 ® [P0
links with known facts and 0|¢ olo'g‘o ll | 09 | ® [ov0 00 & (909
whole number oo'oooo l 0 | o 980 00} & l00d
multiplication. . ./ Bl S ./ LT

6x2=12 6x0.2=12 ® ®
213 X 4 = 852 2.13x4=8.52




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.

1.1 2 4 2.3
375 375 375
Find the whole If%is ... , then the whole is ... x ... i5 ... ,thenlj is ... and the whole is ... X ..
Children multiply to find the
whole from a given part. % of % :
g= 48 -4 =12
r —
L= . 9x12=108
1
) 3of 54=18 2 of 108 =48

9




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%
To find ... %, | need to divide by ...

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

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.

100% 100%
50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
25% | 25% 25% | 25%
To find 30%, | can find 10% and then multiply it by 3
50% of ... = ..+ 2 To find 23%, | can use 10% X 2 and 1% X 3
25%of...= ..+ 4 To find 99%, | can find 1%, then subtract from 100%
For every ..., there are ...
X 6
For every 1 adult on a school trip, there are 6 children. /\
Adults Children
1 6
adults x 3< 2 12 > x 3
3 18
children u

The ratio of adults to childrenis 1: 6

Adults
Children

0 6 12 18




DIVISION



Progression of skills: Division

Year Group

Year 1

Skill

Sharing
Grouping

Make equal groups — grouping

Make equal groups — sharing

Find a half
Find a quarter

Divide by 2

Divide by 10
Divide by 5
Missing numbers
Unit fractions
Non-unit fractions




Year 3

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

Year 4

Division facts to 12 x 12

Divide a number by 1 and itself

Related facts

Divide a2 or 3-digit number by a 1-digit number
Divide by 10 and 100

Mental strategies

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

Fraction of an amount

Short division — no remainders




S

Short division — with remainders
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




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.

COICOIN -

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.




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?

111891

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

elol
elel

Take ... cubes.
Make equal groups.

There are ... groups of ...

Make equal groups —
sharing

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

... have been shared equally between...

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

Take ... cubes.
Share them between ...

12 shared between ... is ...




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, | need to share
into 2 equal groups.

)L

There are ... in each group.

Half of ... is ...

/117777

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

0O

4 is half of ...

Find a quarter

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

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

W e W
W oy By

There are ... in each group.

A guarterof ... s ...

& &SI
S SIS

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

r )

3 is one quarter of ...




Progression of skills

Key representations

Divide by 2

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

There are ... equal groups of 2
wt2=

CIMCIDICIDICID>

Jeiee

... Shared equally between 2 is ...

Half of ... is
2=
4x2=8
8+-2=4
8
eoccfecee 4 | 4

Divide by 10

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

There are ... equal groups of 10
.+10=
6 X 10 = 60
60+-10=6

-0 -10 —-10 —-10 —-10 —10

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

... shared equally between 10is ...

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

60
6|6|6|6|6|6|6|6|6]|86




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

: h - ||||||

0 5

10 15 2[] 25 3(] 35 4(] 45 5(]

... shared equally between 5 is ...
e =5=

6x5=30
30+-5=6

Missing numbers

Bar models are useful to
show the link between

multiplication and division.

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

?

10 | 10 +2=10

?

10 | 10 | 10 | 10 | 10

~5=10

?

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

=10=10




Unit fractions The objects have been shared fairlyinto ... | There are ... equal parts.
groups. There is ... part circled.

In Y2 the focus is on finding lﬂf o iS 000 000 l is circled.

11 4l U 000 000 O

2'7 993

[ 2 L 1
[ X L 1
L X gs o0

Bar models are useful to (T ] o0 (T ]
show the link between Ll oo oo
division and finding a

fraction.

Non-unit fractions The objects have been shared fairly into ... | There are ... equal parts.
groups. There are ... parts circled.

|2r| Y2 tge focus is on flndlng %Df s .. 000 000 000 000 % is circled.

z EﬂdE

000 000|000 000 . -
Prompt children to notice :: :
2. : 1
thatﬁlsequwalenttnf 000 000000 000 .. .




Progression of skills

Key representations

Divide by 3

There are ... groups of 3 in ...

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

3= 3=
Encourage children to 2X3=6 2X3=6
compare the grouping and @@ 6+-3=2 @@@ 6+3=2
sharing structures of %
division and to make links . T~ : .1. : .
with times-table facts. @ ———+—— & ®e/%e %o 2 [ 2] 2

@ 0 1 2 3 4 5 6
Divide by 4 There are ... groups of 4 in ... ... has been shared equally into 4 equal groups.

4= T 4=
Encourage children to 2X4=28
compare the grouping and @ @ 8+4=2 @ @ @ @
sharing structures of o ) 2x4=28
division and to make links ® . % 8+4=2
with times-table facts. ® T T~ : .

| | | |
r O eoleefeofee| | 2| 2|22

L1 |
| 1 | | | | |
. 0 1 2 3 4 5 6 7




Divide by 8 There are ... groups of 8 in ... ... has been shared equally into 8 equal groups.
8= ..+ 8=
Encourage children to
compare the grouping and 2x8=16 ® ®
sharing structures of 16 -8=2 .|:|ﬂ:|:|.|$ """ "
division and to make links
with times-table facts.
8 2x8=16
........ L L AR N AR L AR B BE X M N B N BE X | 16-8:2
Related facts .+ ...isequalto ..,
so ... tens + ... isequal to ... tens.
eEmee GeeBw

Link to known times-table
facts.

A

0000 O000

Q0000 O00O 12+3=4

0000 O000O  120+3=40

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

Partition into tens and ones
to divide and then
recombine.

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

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




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

... tens divided by ... is equal to ... tens.
... ones divided by ... is equal to ... ones.

There are ... groups of ...
There are ... remaining.

31-4=7r3
- i -4 - 4 -4 - 4 - 4 -4

Encourage children to
partition numbers flexibly E_ . ML UL
to help them to divide more | | S
efficiently. nazanzsues) 94 +4=23r2

fanssnnanns) '

e L] 5] o) o] Tens - Tens

— cca=e | (051188 jooieee

T 1] cA— N

D 96 +4 =24 00 > 00 000
Unit fractions of a set of The whole is divided into ... equal parts. | One ...of ...is...
objects Each part is%lof the whole. X

—of12is 3
Bar models are useful to 0@ £XX>» 4 ~ iatetedl infaded hnfatied
show the link between N N (o0 ®) 1
divisiurll azlfi f‘;z-.lcti{;nséfurd Y X | m[:::] §nf 36is 12
example, dividing by 3 an (Y K |
finding a third. 1 | 000 | 000 | 000
Euf 12 apples is 3 apples.




Non-unit fractions of a set
of objects

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

The whole is divided into ... equal parts.

Each part isl%| of the whole.

00 «XX»
000 .(...%
)

o0 (000
o0o® (900

%of 12 apples is 9 apples.

—of ...is..,so=of ... is ...

[] []
3 .
EDle is9
00 000 000|000
%nfsﬁ is 24
000 | ©O00 | ©O00




S

Year 4

* Recall division facts for multiplication tables up to 12 x 12

* Use place value, known and derived facts to divide mentally, including: dividing by 1

* Find the effect of dividing a one- or two-digit number by 10 and 100, identifying the
value of the digits in the answer as ones, tenths and hundredths.

Progression of skills

Key representations

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
000000
......
2 X 5 = 12 ——
12 + 0 6 12

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

cccecs HEEEES

12 2%X6=12
00 00 (00 0000|000 12+-6=2

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 1is 5 E%
a2

There are 5 groups of 1in 5

DDDDD

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

5 shared between 5is 1

OICIOIOIC
Thereis 1 group of 5in 5 z%
Na'




Progression of skills Key representations
Related facts .. = ...is equal to ...
. . so ... tens <+ ... is equal to ... tens
g“k to known times-table | ang .. hundreds + .. is equal to ... hundreds.
cts.
000 OO0 ©00©
000 OO0 ©0O
838 333 888
21=-7=3 213 =7
000 000 ©00 7= g
000 000 000 210+7=30 oy
000 000 (00 X100 X 100} 2,100 =7 =300 2,100 +-3=700
Divide a 2 or 3-digit | can partition ... into ... tens | cannot share the hundreds/tens equally, so | need to
number by a 1-digit and ... ones. exchange 1 ... for 10 ...
number @ 300 = 3 = 100
120+-3 =4
Progress from divisions with 1(5) e : = 50
no exchange, to divisions @ @ @ A3E < 3 = 145

with exchange and then
divisions with remainders.

Hundreds Tens
=) 00000
5 o000 00000
) o000
—1 0




Progression of skills

Key representations

Divide by 10 and 100

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

When | divide by 10, the digits move 1
place value column to the right.
... is one-tenth the size of ...

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

Tth Hth I- Tth Hth Tth Hth I- Tth Hth
1 @ 00 : ® 00
Tth | Heh T heh | [ [O0R tn [wn | [ 7 [TOTR Th [ weh
e @ +00 ’ o0 +@®@ 00
2+10=0.2 12+-10=1.2 2-+100=0.02 12 +-100=0.12




Progression of skills

Key representations

Mental strategies

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

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

100 x 4 9x4

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

436 +4=436+2+2

436 ~2 =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 ...

sl

{3]13|9]!




Divide by 10, 100 and 1,000

Encourage children to

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

h H T Tth | Hth |
notice that dividing by 100 e oo '
is the same as dividing by
10 twice, and that dividing | ™ " | T ﬂ ~ .

’ 120 - 10=12

by 1,000 is the same as ® o0
dividing by 10 three times. ™| AT Tth | Heh

Th H T Tth Hth

e ee 120+ 1,000=0.12
Fraction of an amount To find % of ..., I need to divide by ... h‘%| is ..., then the whole is ... X ...
i ?

Bar models support children el il e , A
to understand thattofinda | (e e(ee(/ee /ee/ee| (OO QO (QO|00|(|([ETs s s lﬂf S
fraction of an amount, we 00 00000009 O O % o 5
divide by the denominator 1 ?
and multiply by the — of20= — of 84 = r : 4
numerator. > 7 of =24

3 3 e

g of 20 = 2 of 84 = 24




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 1 left over so 5
boxes will be needed.

There are ... groups of ... hundreds/tens/ones/ in ...
| can exchange 1 ... for 10 ...

.2.1.3.1.

(a[8]5]2[4




Mental strategies

Include partitioning and
number line strategies
outlined in Y5 as well as
division using factors.

To divide by ..., I can first divide by ... and then divide the answer by ...

240 +-60=240+10+6

240 —»

+10 >—0

—| -

480 +-24=480+4+6

9,120 +15=9,320=5=3

9,120

480 —| +4 >—§ —»| +6 >—§ -.
Long division Method 1 Method 2
The long division methosj is totslel EAPIEIE T I T ToliTols
introduced for the first time. 12[43 2 15377 2, 12[a 3 2 13[1 4 26
Two alternative methods 3 3 g (12%:30) 3 ;’ 0 (15%20) BN fi, . EREICION ? g -
<] 2 . .
are shown. 712 (12 x6) 6 0 (15 x 4) 712 1]1]7
0 1]2] 0 9

Order of operations
Calculations in brackets
should be done first, then
powers. Multiplication and
division should be
performed before addition
and subtraction.

(6+4)+2=5

000 00
00
6+4+-2=8




Divide by 10, 100 and 1,000
Encourage children to

To divide by ..., | move the digits ... places to the right.

H T Tth | Hth | Thth
notice that dividing by 100 Y I ﬂ
is the same as dividing by L T At s
10 twice, and that dividing T e v gl . N . __31' 5 206 N 10 __90'6
by 1,000 is the same as 100 ® (oo 212 N 1%%0—3(1) 312 5 N s ‘3'06
dividing by 10 three times. ® S et 200 0000 0
Divide decimals by integers | | knowthat ...+~ .. = .., I need to exchange 1 ... for 10 ...
so | also know that ...+~ ... =..
This is the first time children
divide decimals by numbers 0000 0000 (@)oo Joo]oo]
other than 10, 100 or 1,000 000 [ [B]0]6) (@Yoo [oofoo) | [ |
143 3
0000 0000 @)oo oxlooy i[53 72
39+3=13 39+3=13 0.39+3=0.13
Decimal and fraction The fraction ... is equivalent to the decimal ... Q is equal to %
equivalents : - O
4 & 05 05 X 23
il | 1 3 | 1 025 I 025 025 | 025 /-\
R 02 | 02 | 02 [ 02 | 02 l=ﬂ=075
5w %% %] %] %]%] [or]or]er]er[or]ar]arfor]0r]o 4 100
: (1 2 3 U
'5'—02 §=0.4 §—0.6 X 25




Divide a fraction by an
integer

... ones divided by 2 is ... ones

| am dividing by ..., so | can

... is equivalent to ...

so ... sevenths divided by 2 is | split each part into ... equal SO ...+ .= ..+ ..

... sevenths. parts.
This is the first time children
divide fractions by an R 1 1.,_1 -: 2_14
integer. 7 7 3 6 ' 3 6

4 __ 2 2 . 4 1
s To find % | divide by ... Ifl%l is equal to ..., then%are ifis equal to .., then the
Children divide and multiply equalto .. R EBEIE
to find fractions of an
. 1 2,700 m

amount. Bar models canstill | = of36 =36 + 2 t s :

be used to support
understanding where
needed.

2

1

—
e

7 1
§Df 2,700 = § of 2,700 x 7

48

48

of

ol &
|




Calculate percentages There are ... lots of ... % in 100% ... % is made up of ... %, and ... %

To find ... %, | need to divide by ...
Children first learn how to 100% 100%
find 1%, 10%, 20%, 25% and 50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
50% before using multiples 25% | 25% 5% | 5%
of these amounts to find To find 30%, | can find 10% and then multiply it by 3
any percentage. 50%of ...= ..+ 2 To find 23%, | can use 10% X 2 and 1% X 3

25%of...=..+4 To find 99%, | can find 1%, then subtract from 100%
Calculations involving ratio | For every ..., there are ...

=B

Encourage children to see /\
the multiplicative For every 6 children on a school trip, there is 1 adult. Adults | Children
relationship between ratios. 1 6
They will need to multiply adults - a< 2 12 > -3
or divide each value by the 3 18
same number to keep the : _
ratio equivalent. RIEANS ngjj’:l v
Double number lines and
ratio tables help children to
see both horizontal and 0 1 2 3 4 5 6
vertical multiplicative e

relationships.

The ratio of children to adults is6: 1

0 6 12 18




