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CALCULATION POLICY

Towngate Primary Academy

Subject Coordinator: Mrs A Bateman




This calculation policy has been developed and agreed after using the National Cwrriculum ohjectives and methods in conjunction to the Maths Hub schemes
Maths lessons and during their work in a wide range of cross-cwrricular and real-life contexts. The policy reflects owr helief that the methods taught should

The national cwriculum for mathematics aims to enswre that all pupils:
become fluent in the fundamentals of mathematics, including through varied and frequent practice with increasingly complex problems over time, so
that pupils develop conceptual understanding and the ahbility to recall and apply knowledge rapidly and accurately.
reason mathematically by following a line of enquiry, conjecturing relationships and generalisations, and developing an argument, justification or
proof using mathematical language
can solve problems by appluing their mathematics to- a variety of routine and non-routine problems with increasing sophistication, including breaking
down problems into a series of simpler steps and, persevering in seeking solutions.

What makes a Mathematician?
A definition of a Mathematician:

Someone who can see pattemns;
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Someone who is systematic and resilient and can extend their own learning.

At Towngate Primary Academy, we helieve that in order to- develop confident, competent and resilient young mathematicians, owr pupils henefit from following
a mathematical jowmney to further explore and discover mathematical concepts. To ensure consistency across school, owr pupils’ learning is deepened by,
Jollowing a clear sequence of learning opportunities:

— —

Huency, reasoning, problem solving




Fluency
Omoﬁmﬂmmo}mchmmmm(oﬁaﬂm notws»tprmwyduldmn) will:
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Fluency iss more than simply pructicing a calculation or following a procedure; fluency relies on demonstrating an efficient approuch to- mathematics; choosing
relationships whilst relying on flexihility to understand that maths can be presented in a numhber of different ways. Fluency demands more of pupils than simply
memorising a single procedure - they need to understand why they are doing what they are doing and know when it is appropriate to use different methods.

A key element of fluency is procedwral variation: to be confident mathematicians, pupils need to see maths in a variety of different ways - using key concepts

Reasoning

The second aim of the National Cwrriculum indicates that pupils will:

mammat/zemattcallylzy/oﬂawmgaluw%enwry/ conyjecturing relationships and generalisations, and developing an argument, justification or progf using
mathematical language.”

Effective reasoning relies on using and applying prior knowledge to- a given context or prohlem. Reasoning requires logical thinking, to tackle a challenging concept
- allowing time to try different strategies to reach a given outcome. In pructice, through reasoning focused lessons, pupils develop their ahility to select appropriate
strategies to solve a problem, to draw logical conclusions, to develop and explain solutions / methods and, to reflect on their own mathematic challenges and,
successes. In order for our pupils to reason accurately, we use a range of different question stems to promote discussion and discovery. Some of these include:
spott}wnusmkeﬁumd,thzcrddmout whwbsdwsam what's different, comnm;eme,eto Whenlmmusamablawexplwnam(ws%thwmmng,and,

Probhlem Solving

The third aim of the National Cwrriculum programme of study for mathematics explains that pupils can:

‘can solve problems by applying their mathematics to a variety gf routine and non-routine problems with increasing sophistication, including breaking down
problems into a series gf simpler steps and persevering in seeking sotutions.”

Problem solving allows opportunities for pupils to apply their understanding to isolated concepts. Through effective problem solving, pupils are able to make
sense of mathematics through exploring ‘real world’ contextual problems; by applying knowledge of a given skill, pupils are able to gain a hetter understanding
af the modern world around them. Problem solving allows for pupils to seek solutions, explore patterns, formulate conjectures.

Through problem solving, pupils learn to take risks in their leaming, to persevere in a task and experience success.




KEY STAGE 1
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especially in addition and subtraction.

Addition and subtraction: Children first learn to- connect
and wholes, and an understanding of unitising 10s, to
value.

Addition and, subtraction are taught in a way, that is

A key idea is that children will select methods and,
approuaches hased on their numhber sense. For example, in
Year 1, when faced with 15 - 3 and. 15 - 13, they will adapt
teaching should ablways emphasise the importance of
nwthamuhmiﬂunkmgbaemumawuucg,and,ﬂ@abwﬂg,o}
t(rhanws&t}wirreoauoj&band&wit}unZO to support hoth
In Year 2, they will start to see calculations presented, in a
column format, although this is not expected to be formalised
until KS2. We show the column method in Year 2 as an
option; teachers may not wish to include it until Year 3.

starting with 2s, 55 and 10s. In Year 2, they learmn to connect

repeated addition and repeated subtraction to find the answer
to the calculation.
In this key stage, it is vital that children explore and
experience a variety of strong images and manipulative
representations of equal groups, including concrete
ex.perwnoe&a&wwa&ahstmotoammnmwy

doubles, and an understanding of the 2, 5cmd10
times-tables and how they are related to- counting.

Fractions: In Year 1, children encounter halves and quarters,
experience key spatial representations of these fractions, and
learn to recognise examples and, non-examples, based on their
awureness f equal parts of o whole.

In Year 2, they develop an awuareness of unit fructions and
experience non-unit fractions, and they leam to write them
and read them in the common format of numerator and
denominator-




Pictorial

Abstruct

Counting and adding more
Children add one more cube or counter to a group to
represent one more.
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Counting and adding more
Use a numhber line to- understand how to link counting

one more

Understanding part-part-whole relationship
(partitioning)
Sort people and objects into parts and understand, the

w» ¥

The parts are 2 and 4.
The whote is 6.

Undustandu@purb—pwb-mmmmmndup
(partitioning)
Children draw to represent the parts and understand

%

The parts are 1 and 5. The whote is 6.

Use a part-whole model to represent the numbers.

(6)+(4)=()

6+4=10

Knowing and, finding number honds within 10
(commutativity)

Break apart a group and put back together to find and,
Jorm number honds.

Y
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10

6+4=10
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Knowing and, finding number honds within 10
(commutativity)
honds.
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Knowing and, finding number honds within 10
(commutativity)

Use o part-whole model alongside other
representations to find number bonds. Make sure to
include examples where one of the parts is zero.

uum

4+0=4
3+1=4




Understanding teen numhers as a complete 10 and

some maore

Complete a group of 10 ohjects and count more.
77 is 710 and 1 more.
i

Understanding teen numhers as a, complete 10 and,

some more
Use a ten frame to support understanding of a
complete 10 for teen numhbers.

13 is 10 and 3 more.

Understanding teen numhers as a complete 10 and,

some maore.

7 ten and 3 ones equal 13.
10+3=13

Adding by counting on (augmentation)
Children use counters to support and represent their
counting on strutegy.

. (i) 8998008

Adding by counting on (augmentation)
Children use knowledge of counting to 20 to find a
total by counting on using people or ohjects.
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Adding by counting on (augmentation)
Children use numher lines or numher trucks to- support
their counting, on strategy.

7+5=]

Adding the 1s
Children use concrete materials to recognise how to
add the 1s to find the total efficiently.

2+3=5
12+3=175

Adding the 1s
Children represent calculations using ten fromes to
add a teen and 1s.

| [0/®000
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2+3=5
12+3=175

Adding the 1s
Children recognise that a teen is made from a 10 and,
some 1s and use their knowledge of addition within 10

to work efficiently,

3+5=8
So, 13+5=18

Bridging the 10 using numher bonds
Children use counters to complete a ten frame and
understand how they can add using knowledge of

numhber honds to 10 [@/@® ® [00o
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Bridging the 10 using numher honds

Use pictwres or a number line. Regroup or partition the
smaller numher to- make 10.
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9 add 1 makes 10. [@o
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So; 9 add 4 is 10 and 3 more.|@ O
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3+ 9=

Bridging the 10 using numher honds
Use a part-whole model and a numhber line to support
the calculation.

9+4 =173
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Counting back and taking away (reduction)
Cl‘uldmrbanwngeo‘rywt&wld,renwvew}md/hﬂw
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7 less than 6 is 5.
6 subtract 1 is 5.

Chﬂdmndmmraruioms&oubcrusewuxwers,w
represent objects from a problem.

29% 2% %%W

Children count hack to take away and use a numhber
line or numher track to support the method.

NNV
9 11 12 13 14 15

9-3=6

Finding o missing, part, given a whole and a part

(partitioning)
Children separate a whole into parts and understand,

how one part can he found by subtraction.

10,

Finding o missing part, given a whole and a part
(partitioning)
Children represent a whole and a part and understand

Finding o missing part, given a whole and a part
(partitioning)
Children use a part-whole model to support the

subtraction to find a missing part.

7-3=7?
Children develop an understanding of the relationship
hetween addition and subtruction facts in a part-
whole model.
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Arrunge two groups so that the difference between the
groups can be worked, out.

12 is 1 more than 11.

77 is 1 less than 712.

The difference between 11
and 12 is 1.

1Z

Finding the dig}
Represent objects using sketches or counters to
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5-4=1
The difference between 5 and 4 is 1.

The difference between 10 and 6 is 4.

Subtraction within 20
Understand when and how to subtract 1s efficiently.

Use o bead string to subtract 1s efficiently.

5-3=2
3=1.

75 - 2

Suhtruction within 20

Understand when and how to subtract 1s efficiently.
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Subtraction within 20
Understand how to use knowledge of honds within 10
to subtract efficiently.

5-3

Subtracting, 10s and, 1s
For example: 18 - 12

Subtruct 12 by first subtructing the 10, then the
remaining 2.

©0®0e ©00e0e
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First subtract the 10, then take away 2.

Suhtructing 10s and 1s
For example: 18 - 12

DB BB W

First subtract the 10, then subtract 2.

Suhtructing 10s and 1s
Use a part-whole model to- support the calculation.

79 - 14

79 -170=9
9-4=5

So, 19 -14 =5




Subtraction bridging 10 using number bonds
For example: 14 - 9

Arrange ohjects into- a 10 and some 1s, then decide on
how to split the 9 into parts.

Paman soeen CEsew

9is 4 and 5, so I take away the 4 and
then the 5.

Subtruction bridging 10 using number honds,

13 -7 =
—~=[8] .,

4 5 (6 7

Fori3 - 7, I take away 3 to- make 10, then take away
4 to-make 6.

Subtruction bridging, 10 using number honds
Use a numhber line and a part-whole model to support
the method.

3-5

Douhling
Use pructical activities to- show how to double a

g

double 4is 3
4x1=8

Doubli
Drow pictwres to- show how to double o numhber

Double 4 is 8

B8
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Double
Use known number facts to- mentally double numhbers
within 10.

Double 4 = 8

Finding the total of equal groups hy counting in 2s,
5s and 10s

Finding the total of equal groups hy counting in 2s,
5s.and 10s

Finding the total of equal groups hy counting in 2s, 5s
and 10s




There are 5 pens in each pack ...
5..10..15...20...25...30...35...40...

100 squares and ten frames support counting, in 2s, 5s
and 10s.
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EEEEIE

Use a numher line to support repeated, addition
through counting in 2s, 5s and, 10s.

I0 10 10 10 10

0 10 20 30 40 50

Grouping

Learn to make equal groups from a whole and find
how many equal groups of a certain size can be
made.

Sort o whole set people and ohjects into equal groups.

altogether:
There are 2 in each group.
There are 5 groups.

10
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- - Lo )

Grouping
Represent a whole and work out how many equal

groups.
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There are 10 in total.
There are 5 in each group.
There are 2 groups.

Grouping
Children may, relate this to- counting back in steps of 2,

5 or10.
Q000> Q000D  QooodY
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Sharing
Share o set of ohjects into equal parts and work out
how many are in each part.

RDRRROD DS

Sharing
Sketch or drow to represent sharing into equal parts.
This may be related to fructions.

£¥

Sharing
10 shared into 2 equal groups gives 5 in each group.

10+2=5




‘Com:rm

Group objects into 10s and, 1s.

Understand 10s and 1s equipment, and link with

ot A

Represent numbers on a place value grid, using
equipment or numerals.

Tens Ones

111

3

So; I know that 4 tens add 3 tens is 7 tens.

Use known honds and, unitising to add 10s.

-t -

Thnowthat 4 + 3 = 7.
So, I know that 4 tens add 3 tens is 7 tens.

Use known honds and, unitising to- add 10s.

4+3=7
4 tens + 3 tens = 7 tens
40 + 30 = 70

4+3=[]

Aggregation and Augmentation
Add the 1s to find the total. Use known honds within
10.

]
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34 is 3 tens and 4 additional ones.
34 add 5 ones is 3 tens and 9 additional ones.

Aggregation and Augmentation
Add the 1s.

: M Me e
0 10 10

41 is 4 tens and 1 additional ones.
1 ones and 6 ones are 7 ones.
The total is 3 tens and 7 additional ones.

Aggregation and Augmentation

Add the 1s.

known numhber facts. Children should, he encouraged
to use known number bonds to improve efficiency and,
CLCCUNTLCY.

30 31 32 33 34 35 36 37 38 39 40




This can also be done in a place value grid.

T

+5 +2
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43 44 45 46 47 48 49 50 51 52 53

7=5+2
45 +5+2 =52

Exchange 10 ones for 1 ten.
°© | ® |
5000 |0000
(1)

@0 0000 |
000

Making 10
Exchange 10 ones for 1 ten.

T

%
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Making 10
Exchange 10 ones for 1 ten.




P
Add the 10s and then recomhine.

POPPVP

66 is 6 tens and 6 additional ones.
66 + 10 =76

P
Add the 10s and then recomhine.

A 100 square can support this understanding.
is 16 [ 7|8 [ 1 [20]
=[xz [a[n [
45 a6 | 47|48 a9 | 50|
w[oaln
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i [82]63
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27 is 2 tens and 7 additional ones.
50 is 5 tens.

HEARREE

There are 7 tens in total and 7 additional ones.
So, 27 + 50 is 7 tens and 7 additional ones.

P
Add the 10s and then recomhine.

37+20 =7

30 + 20 = 50
50 +7=57

37+ 20 = 57

Add the 10s using a place value grid to support.

1 (0)

| ]

16 is 1 ten and 6additional ones.
30 is 3 tens.
There are 4 tens and 6 additional ones in total.

Add the 10s using a place value grid to support.

T Y (8)
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16 is 1 ten and 6 additional ones.
30 is 3 tens.
There are 4 tens and 6 additional ones in total.

Add the 10s represented vertically. Children must
understand how the method relates to unitising of. 10s
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v
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1+3=4
1 ten + 3 tens = 4 tens
76 + 30 = 46

Partitioning
Add the 10s and 1s separately.

Partitioning
Add the 10s and 1s separately. Use a
part-whole model to support.

Partitioning,
Add the 10s and the 1s separately, bridging 10s where
required. A number line can support the calculations.




PPV

5+3=8
There are 8 ones in total. 7=170+17

32 +70 = 42
3+2=5 42 + ] =43

There are 5 tens in total:
32+ 71 =43

35 +23 =58

Add the 1s. Emphasis here on children physically Add the 1s. Exchange 10 ones for a ten. Then add the | Add the 1s. Exchange 10 ones for a ten. Then add, the

exchange 10 ones for a ten. ‘One ten is equal to 10 10s. 10s.
ones’ Then add the 10s. Tens | Ones

Tens Ones 9999
909890 gé% ®
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1l
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2 2
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Tens

i




Compare the set of ohjects in each group
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5-3=2

Compare the set of ohjects in each group
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Compare the set of ohjects in each group

Use known number honds and, unitising to subtract
multiples of 10.

‘D85885 1
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8 subtract 6 is 2,
So, 8 tens subtract 6 tens s 2 tens.

Use known number honds and, unitising to subtract
multiples of 10.

l

10-3=7
So, 10 tens subtract 3 tens is 7 tens.

Sheb

Use known number honds and unitising to- subtract
multiples of 10.

7 tens subtract 5 tens is 2 tens.
70 - 50 = 20

Subtruct the 1s. This may be done in or out of a place
value grid.
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Subtract the 1s. This may be done in or out of a place
value grid.

10 @ | e e
e egbgbg
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b of T

10 @

Subtruct the 1s. Understand the link between counting,
back and subtrocting the 1s using known honds.
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Bridge 10 hy using known honds.
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19 20 21 22 23 24 25 26

16 17 18

Exchange 1 ten for 10 ones. . Emphasis here on
children physically exchange 10 ones for a ten. ‘One
ten is equal to 10 ones’

This may he done in or out of a place value grid.

%
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67 -18
I took away 8 ones and 1 ten.

Subtract the 1s and the 10s.

This can be represented on a 100 square.

1{2]|3|4|5]|6(|7|8 10
Wi fwfis|wef7|B 20
2122|123 (24|25 30
3132|33|34(35
41 | 4243 |44 |45
51 |52 (53|54 |55
61 |62 |63 |64 |65
N|72(73|74 |75
81 |82 838485
91 |92[93|94 |95

Subtract the 1s and the 10s.

This can be represented on a numhber line.
0

-10 -10 | -10 -1

t + + + +—
23 33 63 64

64 - 47 =7
64 -1=63
63 - 40 = 23
64 - 41 =23




Subtruct the 1s. Then subtract the 10s. This may he
done in or out of a place value grid.

36— 14=22
¢ 3

306

Subtract the 1s. Then subtruct the 10s.

HEE X

32

Using column subtraction, subtroct the 1s. Then
subtract the 10s.

Exchange 1 ten for 10 ones. Then subtruct the 1s. Then
subtruct the 10s. 34-18 =

OO0 0000

Start with the ones, can I take away 8 from 4 easily?
I need to exchange one of my tens for ten ones

(o | o

0 |0000

Now I can subtract my ones and my tens.

Exchange 1 ten for 10 ones. Then subtruct the 1s. Then

subtract the 10s.

Show children how the
concrete method links to the
written method alongside
yowr working. Cross out the
numhbers when exchanging
and, show where we write
owr new amount.

Tens

Ones

P999®

Using column subtruction, exchange 1 ten for 10 ones.
Then subtruct the 1s. Then subtruct the 10s.

T O

4 5
-2 7




There are 3 plates. Each plate has 2 star biscuits on. How many biscuits are there?

2 add 2 add 2 equals 6

SII3Y

2+42+2+2+2=10

Use a numher line and write as repeated addition and
as multiplicatior.

5+5+5=17]5
3Ix5=1]5

Drwﬁamg&mdﬂemntmtanmw}mdwnmum
multiplication sentences.
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4 groups gf5 ... 5 groups gf 5

Form arrays using counters to visualise

commutativity. Rotate the array to show that

esssse

This is 2 groups gf 6 and also 6 groups gf 2.

(
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4+4+4+4+4=20
5+5+5+5=20
4 x5=20and5 x 4 =20




Develop an understanding of how to unitise groups of
2, 5 and 10 and, learn corresponding times-tahle facts.

3 groups gf 10 ... 10, 20, 30
3 x 70 =30

————— e ety WO

Understand how to relate counting in unitised groups
Jacts.

0000000000

0000000000

0000000000

0 10 20 30

70 + 70 + 710 = 30
3 x 70 = 30

0=
2x10=()
3x10=)
axi0=]
sxi0=_]
6x10=_]
7x10=_]
gxio=[_]
axio=]
0xi0=]
nxo=_]
2xi0=_)
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1071010 10 10 10 10 10 10 10 10 [fs

5 x 10 = 50
6 x 10 = 60

Start with a whole and share into equal parts, one at
a time.

Represent the ohjects shared into equal parts using a
bar model.
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Use a bar model to support understanding of the

0000000000000 0O0O0O0
18

|

20 shared into 5 equal parts.
There are 4 in each part.




Understand how to- make equal groups from a whole.

10
EEES

Understand the relationship between grouping and the

XXX XXX (XXX)

12+4=3

coooocoeoeeeeee

2:6=2

(@ o)® o)® o)® o)® 0@ @

12+2=6

XXX XXX XXX X)

Understand how to relate division by grouping to
repeated, subtraction.

00000000000

I 1
F T

I 2 3 45 6 7 8 9

There are 4 groups now.

12 divided into groups gf 3.
12+3=4

There are 4 groups.

(> G S )
G > G |
g i g e i
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4 groups gf 5 cars is 20 cars in total.
20 divided by 4 is 5.

©000000000 0000000000 0000000000 0000000000

N

0 10 30 40

40 divided by 4 is 10.

Use o bar model to support understanding of the link

Ix10=10
2x10=20
3x10=30
4 x 10 =40
5x10=50
6 x 10 =60
7x10=70
8 x10=280

I know that 3 groups gf 10 makes 30, so I know that
30 divided by 10 is 3.

I used the 10
times-table
to help me.
3 x 10 =30.

3xJ10=30 soo 30+10=3




LOWER KEY STAGE 2

In Years 3 and 4, children develop the hasis of written methods by building their skills alongside a deep understanding of place value. They should use known addition/subtraction and
multiplication/ division facts to calculate efficiently and accwrately, rather than relying on counting. Children use place value equipment to support their understanding, but not as a substitute

Jor thinking.

Addition and, subtraction: In Year 3 especially, the column
any exchanges, relates to place value. The example
calculations chosen to introduce the stages of each method
may, often be more suited to- o mental method. However, the
examples and the progression of the steps have heen chosen
to help children develop their fluency in the process, alongside
adeepu,ndmstandmg,oﬁthaoonoapt&andthzmunbm
eﬂwenﬂ@tolataroaluﬂuﬂun& The class should be
encowaged to compare mental and written methods for
specific calculations, and children should be encowruged at
In Year 4, the steps are shown without such fine detail,
although children should continue to build, their
understanding with @ secwre hasis in place value. In

of exchange as they may need to exchange across one or twor
columns.

By the end of Year 4, children should have developed fluency,
in column methods alongside a deep understanding, which
will allow them to progress confidently, in upper Key Stage 2.

Multiplication and, division: Children build a solid grounding
i ti bles, ino the. inlication. and, divisi
Jacts in tandem. As such, they should be as confident
knowing that 35 divided by 7 is 5 as knowing that 5 times 7
|&35

unitising, commutativity, and how to use partitioning

offectively.

Unitising allows children to use known facts to multiply and,

divide multiples of 10 and 100 efficiently. Commutativity

calx;uluﬂumandpmblemsotvmg/ An understanding of
partitioning allows children to extend their skills to

rruunplgmg,and,dmdmgl and, 3-digit numhbers by a single

digit.

Children develop column methods to support multiplications
in these cases.

about how to partition. For example, to divide 423 hy, 3, it is
effective to partition 423 into 300, 120 and, 3, as these can he
Children will also need to- understand, the concept of
remainder, in terms of a given calculation and in terms of the

Fractions: Children develop the key concept of equivulent
numerators and denominators, as well as exploring the visual
conoaptmmugh}rumon&qﬁshupe& Chudmlzamhoww
wbarnwddm@oﬂwmpmmmwulmtgm

in Year3, duldmvdmrelupanwﬂustandmg;ojlhmmtaadd
complements to the whole. This is developed alongside an
greater than 1. In Year 4, children hegin to work with
Jractions greater than 1.

Decimals are introduced, as tenths in Year 3 and then as
hundredths in Year 4. Children develop an understanding of
dividing by 10 and 100, and, also with place value.




Understand, the cardinality of 100, and the link with
10 tens.

Use cuhes to place intor
groups of 10 tens.

(A XXX XK XX X
(XXX XXX XX
[ XX XX XXX XX
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(A XX XXX XXX
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Unitise 100 and count in steps of 100.

Represent steps of 100 on a numhber line and a
numhber track and count up to 1,000 and back to 0.

G5 G2

200 10
500 | 400 D 200 D 0

Unitise 100s, 10s and, 1s to build, 3-digit numhbers.

.
(0 GO

Use a place volue grid to support the structure of numbers to
1,000.

Place value counters are used alongside other equipment.
Children should understand how each counter represents a

Represent the parts of numhbers to 1,000 using a part-
whaole motdel.

(2)
@9 (0) ()

215=200 +10 + 5

Recognise numhbers to 1,000 represented on a numhber

Adding 100s

Use known facts and, unitising to add multiples of
100.

3+4=7
3 hundreds + 4 hundreds = 7 hundreds
300 + 400 = 700

Use known facts and, unitising to add multiples of
100.

3+2=5

3 hundreds + 2 hundreds = 5 hundreds

300 + 200 = 500

o

Use known facts and, unitising to add multiples of
100.

Represent the addition on a number line.

Use o part-whole model to support unitising.

3+2=5
300 + 200 = 500




Use numher honds to add the 1s.

H

2
245 + 4
5+4=9

245 + 4 = 249

Use numher honds to add the 1s.

245 + 4

245 246 247 248 249 250

Understand the link with counting, on.

Use numher honds to add the 1s and understand that
245 +4 =7

I will add the Ts.
5+4=9
S0, 245 + 4 = 249

Understand that when the 1s sum to 10 or more, this
requires an exchange af 10 ones for 1 ten.

Children should explore this using unitised objects or
physical apparatus.

| 0
|

Exchange 10 ones for 1 ten where needed. Use a place

135 + 7 =142

Understand how to bridge by partitioning to the 1s tor
make the next 10.

135+7=72
135 +5 +2 =742

Ensure that children understand how to add 1s
bridging a 100.

798 +5 =7

798 +2 +3 =203

the 10s.

the 10s.

351 +30 =7?

the 10s.

753 + 40




3571 +30 =7

5 tens + 3 tens = 8 tens
351 + 30 = 381

T

L
|

5 tens + 3 tens = 8 tens
357 + 30 = 387

Tknowthat5 + 4 = 9

So; 50 + 40 = 90
753 + 40 = 793

Understand, the exchange of 10 tens for 1 hundred.

Add by exchanging 10 tens for 1 hundred.

184 + 20 = ?

184 + 20 = 204

Understand how the addition relates to counting on in
10s across 100.

184 +20 =7

I cancount in 10s ... 194 ... 204
184 + 20 = 204

Use number honds within 20 to support efficient
mental calculations.

385 + 50

There are 8 tens and 5 tens.
That is 13 tens.

385 + 50 = 300 + 130 + 5
385 + 50 = 435

Use place value equipment to- make and comhine

groups to- model addition.

... W8 ..

Use a place value grid to organise thinking and,
adding of 1s, then 10s.

Use the vertical column method to represent the
addition. Children must understand how this relates

Use place value equipment to- model addition and
understand where exchange is required.

Represent the required exchange on a place value grid.

275 +16 = ?

Use a column method with exchange. Children must
understand how the method relates to place value at




186 + 27.
Use this to decide {f any exchange is required.

There are 8 tens and 2 tens. That is 10 tens soI will

® @

OO
0[0]0]

©O

275 + 16 = 291

Note: In this example, a mental method may, be more
officient. The numhbers for the example calculation have been
Children should he encowruged, at every stage to select

275 + 16 = 2971

Use place value equipment to- make a representation of
a calculation. This may or may not be structwred in a
place volue grid.

326 + 541 is represented as:

mr e

——
_Bonn

: 33.&'{-}“
230 |

|

= - - 4
e g e e
The calculation is shown alongside the model to
expose the structure.

Use a column method, to solve efficiently, using
known honds. Children must understand how this
relates to place value at every stage of the calculation.

223
+114

337

Use place value equipment to enact the exchange
required.

equipment on a place value grid.

vulue at every stage of the calculatior.




There are 13 ones.

I will exchange 10 ones for 1 ten.

153
£
a4

i
oM LE) [

126 + 217 = 343

Note: Children should also study examples where
exchange is required in more than one column, for
example 785 + 318 = ?

Encouruge children to use their own drawings and
problems with, one or more steps.

These representations will help them to select
appropriate methods.

Children understand and, create bar models tor

275+ 99 =72

374
1

1
| = )

r
( 275

275 + 99 = 374

methods.

i )

I will add 100, then subtract 1 to find the sotution.

128 + 105 = 233

7128 + 105 + 83 =7

I need to add three numbers.

Use known facts and, unitising to subtract multiples of
100. Expose the structure alongside pictorial
representations.

4-2=2
400 - 200 = 200

Use known facts and, unitising to subtract multiples of
100.

5-2=3
500 - 200 = 300

Understand, the link with counting hack in 100s.

Y

I 1 1 1 1 ]
F T T T T 1

0 100 200 300 400 500

400 - 200 = 200

Use known facts and, unitising as efficient and
accurate methods.

I know that 7 - 4 = 3. Therefore, I know that 700 -
400 = 300.




Use numher honds to subtract the 1s.

9-4=5
319 - 4 = 315

Use numher honds to subtract the 1s.

476 - 4 = ?

(79
@9 () (&)

6-4=2
476 - 4 = 472

Understand the link with counting back using a
number line.

Use known numher bonds to calculate mentally.

Understand why an exchange is necessary by,

Represent the required exchange on a place volue grid.

exploring why, 1 ten must be exchanged.
I

i

|
|

L

H T 0]
00000 000000
00000
000000

Calculate mentally by using known honds.
51 -6=7

1571 -7-5=1745

Subtract the 10s using known honds.

387 -70 =7
8 tens with 1 removed is 7 tens.

387 - 10 = 371

Subtruct the 10s using known bhonds.

T

S tens - ] ten = 7 tens
387 - 70 = 371

Use known honds to subtroct the 10s mentally.
372 -50=7?
70 - 50 = 20

So, 372 - 50 = 322




Use equipment to- understand the exchange of 1
hundred for 10 tens.

Represent the exchange on a place value grid using
equipment.

210 -20 =7?

H T

I need to exchange 1 hundred for 10 tens,; to help

subtract 2 tens.
270 - 20 = 7190

H T

Understand the link with counting hack on a numher
line.

Use flexible partitioning to- support the calculation.

235 -60=7

(25
(09) G9) ()

235 =700 + 730 + 5
235 -60=1700+70 +5
=775

Use place value equipment to explore the effect of
splitting a whole into two parts, and understand, the

..

..

Represent the calculation on a place value grid.

©|l e | @

® % 0088

8.

Use column subtruction to calculate accwrately and,
iciontly,

Use equipment to enact the exchange of 1 hundred, for
10 tens, and 1 ten for 10 ones.

Motdel the required exchange on a place value grid,

1775 -38 = ?

I need to subtract 8 ones, so I will exchange a ten, for

10 ones.

175 - 38 = 137

27




LD

If the subtruction is a 3-digit
number subtract a 2-digit number,
children should understand, how the
recording, relates to the place value,
and so how to line up the digits

correctly.

Children should also understand,

how to exchange in calculations where there is a zero
in the 10s column.

Use bar models to represent subtractions.

‘Find the difference is represented as two bars for
compaourison.

Team A [ 454 )

A —
Team B 128 ?

Bar models can also be used to show that a part must

Children use altermative representations to check
subtructions.

The part-whole model supports understanding.
I have completed this subtraction.

525 - 270 = 255

D
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There are 6 groups gf 4 pens.
There are 4 groups gf 6 bread rotls.
I can use 6 x 4 = 24 to work out both totals.

Understand how times-tahle facts relate to

6 x4 =24
4 x 6 =24

Understand how times-tahle facts relate to

I need to work out 4 groups gf 7.

Tknowthat7 x 4 = 28

so, I know that

4 groups gf 7 = 28
and

7 groups gf 4 = 28.

Children lean the times-tables as ‘groups of, but
apply their knowledge of commutativity.

== o & 8 & © Q;
waw STARAA

e 4 s«) (,,;'h. (1) [~
I can use the x3 table to b out many '

I can also use the x3 table to- work out how many
batteries.

Children understand how the x2, x4 and, x8 tahles are

000
000
3x4=12

3x2=6

2x5=170
5x2=1]0
10+5=2
10+2=5

Understand, how to link partitioning a 2-digit numhber
with multiplying.

Each person has 23 flowers,

Each person has 2 tens and 3 ones.

@ A 9
TR 0 WL WGR T
i il i

Use place value to support how partitioning is linked,
with multiplying by a 2- d).g,{tnumbar

3 x24=7
Ix4 =72
3 x 20 = 60
60 +12 =72
3 x24 =72

Use addition to

complete multiplications. of 2-digit

numbers by a 1-digit numhber.

4 xJ3=7

4x3=1]2

12 + 40 = 52

4 x 70 = 40

4 x 13 =52




There are 3 groups gf 2 tens.

There are 3 groups gf 3 ones.

Use place value equipment to- model the multiplication
context alongside the representatiom.

u

There are 4 groups gf.
3 ones.

There are 4 groups gf
1 tens.

Use place value equipment to- model how 10 ones are
exchanged for a 10 in some multiplications.

3x24=7

3 x 20 = 60
3Ix4=72

e

0

60 + 12 70 + 2 =72

3 x24=60+12
3Ix24=70+2
I x24 =72

Understand that

multiplications
exchange of 1s for 10s, and also 10s for 100s.

0o

]
=]

4x23=7

4 x23 =92

Children may write calculations in expanded column
Jorm, but must understand the link with place value
and exchange.

Children are encowruged to write the expanded parts
of the calculation separately.

5x28=7?

L]

28

5
40 5x8
100 5x 20
140




Use knowledge of known times-tables to calculate

24 divided into groups of 6 =4
96 + 3 =32

©

@] .
© O
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Use knowledge of known times-tables to calculate
livisions.

I need to- work out 30 shared between 5.

I know that 6 x 5 = 30
so I know that 30 = 5 = 6.

A bar model may, represent the relationship hetween
sharing and grouping.

Use knowledge of known times-tables to calculate
livisions.

Child livision is, related, to hott
| ion and, Idition.

32+8=4

Use equipment to understand that a remainder occwrs
when a set gf ohjects cannot he divided equally any

Jurther.
i Qo

There are 13 sticks in total
There are 3 groups gf 4, with 1 remainder:

Use images to explain remainders.

22 + 5 = 4 remainder2

Understand that the remainder is what cannot he
skwred,e»quuuy,ﬂmma,seb.

22+5=7?

Ix5=17]5

4 x5 =20

5 x5 =25 .. thisis largerthan 22
S0, 22 + 5 = 4 remainder 2

Children explore dividing 2-digit numbers by using
place volue equipment.

s 60000
D 60000

Children explore which partitions support particulor
ivisions.

ammmm oo
errrrrTrTny
oo

Children partition a numhber into 10s and 1s to divide
where i

68+2=7
60 +2 =30 @

8+2=4
(=) ()

30 + 4 =34

31




Then divide the Ts.

42+3=7
42=40+2

I need to partition 42 differently to divide
by 3.

42 =30 + 12

Use place value equipment to- understand, the concept
of remainder.

& -
- &

Use place value equipment to- understand, the concept
of ; in division.

6 4 % tn

Draw dots and group them to divide an amount
and clearly show a remainder.

OOOOL

Partition to divide, understanding the remainder in
context.

67 children try to- make 5 equal lines.

67 =50 + 17
50+5=170

77 = 5 = 3 remainder2
67 = 5 = 13 remainder 2

There are 13 children in each line and
2 children left out.




Use place value equipment to understand, the place
value of 4-digit numhbers.

i
i 4 i 4

4 thousands equal 4,000.

7 thousand is 10 hundreds.

2,000 + 500 + 40 + 2 = 2,542

Represent numbers using part-part-whole once
children understand the relationship between 1,000s
and 100s.

5,000 + 60 + 8 = 5,068

Und | partitioning of 4-digit includi
numhbers with digits of, 0.

Understand and read, 4-digit numbers on a numhber

Useptawvuhwea,mpm&mtmaplawvuhwgnd,w

Enmtlwbdu]dmundustand,hmnrthzoowmn&
relate to place value and what to do if the numbers
are not all 4-digit numhbers.

Include examples that exchange in more than one
column.

Use a column method, tor add, including exchanges.

(A

5
2

(0)
4
7

LS

Include examples that exchange in more than one
column.




Bar models may he used to represent additions in
problem contexts, and to justify mental methods
where appropriate.

I chose towork out 574 + 800,
then subtract 1.

6.000
[ L
( 2,999 | 3,001 ]

This is equivalent to- 3,000 + 3,000.

Use rounding, and, estimating on a number line to

i ! I | } 4 |
f

} t t } t t t t + |
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000

912 + 6,149 = ?

I used rounding to- work out that the

1,000 + 6,000 = 7,000.

Use place value equipment to justify mental methods.

i

What number will be left if we take away 3007

Use place value grids to support mental methods
where appropriate.

Th H T
00066 00086 NN
®©e ®

0
:....

7,646 - 40 = 7,606

Use knowledge of place value and unitising to
subtract mentally where appropriate.

3,501 - 2,000
3 thousands - 2 thousands = 1 thousand

3,501 - 2,000 = 1,507




Understand why, one or more exchanges may, he
necessary.

2,502 - 243 = ?

o

: 4 : 4
Ty 4

I need to exchange a 10 for some s, but there are not
any 10s here.

Make exchanges across more than one column where
there is a zero as a place holder.

2,502 - 243 = 7

Th [ H T
e®@e 000 OCOOOQY
OOOEO

=
OOOOO
OO0 |@

Make exchanges across more than one column where

there is a zero- as a place holder. P
Th{(H T

2 |48 '0
2

2,502 - 243 =7

Th H T O
2 4899 '2

2 4 3
2 2 5 19

Use bar models to represent subtractions where a part
needs to be calculated.

Total

5,762
1

1

Yes votes

2,899

No votes

I can work out the total number gf Yes votes using
5,762 - 2,899.

Bar models can also represent find the difference’ as a
subtruction problem.

Danny 849

1,005

Luis [

Use inverse operations to check subtractions.

I calculated 1,225 - 799 = 574.
I will check by adding the parts.

The parts do not add to make 1,225.
I must have made a mistake.




Use unitising and place value equipment to
understand how to- multiply by multiples of 1, 10 and

|
i
il =
39/011/1&@,24 ones is 12 ones.

3 groups gf 4 tens is 12 tens.
3 groups gf 4 hundreds is 12 hundreds.

Use unitising and place value equipment to
understand how to- multiply, by multiples of 1, 10 and

I x4 =
3 x40 =720
3 x 400 = 1,200

and commutativity to multiply mentally.

4 x7=28

4 x 70 = 280
40 x 7 =280

4 x 700 = 2,800
400 x 7 = 2,800

Repmsmthfz,relutiomhipbwtwmt}ww table and,
the x10 tahle.

ssisaia

Represent the x11 tahble and =12 tables in relation to
the x10 tahble.

[cooocoocoo

[cococo00004

[cococooooal

2xJ1=20+2

3x771=30+3
4xT11=40+4

4 x ]2 = 40+8

Understand, how times-tables relate to- counting
patterns.

Understand links hetween the
x3 table, x6 table and x9 tahle
5% 6 isdouble5x 3

x5 tahle and x6 table
I bknowthat 7= 5 = 35
sol knowthat7 x 6 =35 + 7.

x5 table and =7 table
Ix7=3x5+3x2
3% 3x2

———r
0000
0000
0000

x9 tahle and x10 table
6 x 10 = 60
6x9 =60-6




Make multiplications by partitioning.

4 x 12 is 4 groups gf 10 and 4 groups gf 2.

4x72=40+8

12+20 =32

4 x 8 =32

Use partitioning to- multiply, 2-digit numhers by a
single digit.

18x6=7

18x6=10x6+8x6
60 + 48
108

Use place value equipment to- make multiplications.

Make 4 x 136 using equipment.
OO0 000000

0000000

I can work out how many Ts, 10s and 100s.
There are 4 x 6 ones... 24 ones

There are 4 x 3 tens ... 12 tens

There are 4 x 1 hundreds ... 4 hundreds

24 + 120 + 400 = 544

Use place value equipment alongside a column
3-digit numhbers by a single digit.

000000 :
000000 - 3
00000

Use the formal column method for up to
3-digit numhbers multiplied by a single digit.

Understand, how the expanded column method is
related to the formal column method and, understand,
how exdwngz&amrdutzdtoplmvuhwazeam

24 x5=02x2x5




O00000 000000 0O0O0O0O0OO 000000 |2 X 2 X 5 =
O00000 000000 000000 000000
00000® OO0O0O0O0O OOOOOO OOOOOO 0OOO0O0O0OC L|—J
200000® O0O0O0O0O0O OOOOOO O0OOO0OO 0OOOO0OOC
2x10 =120

So,24 x5=120

2x6x10 =120

Each sheet has 2 x 5 stickers. 72 x170 =120
There are 3 sheets.
10 x 6 x 2 = 120
There are 5 x 2 x 3 stickers in total, 60 x 2 =120

5x2x3=30

10 x3=30

Year 4
Divisi
Dividing multiples Use place value equipment to understand how to use | Represent divisions using, place value equipment. Use known facts to divide 10s and 100s by a single
af10 and 100 by o | unitising to divide. digit.

single digit 3] |
60006066 priss
a:3=] 7150 = 3 = 50
’100+3=E]
©80eeee®e

9+3=3

7500 + 3 = 500

9 tens divided by 3 is 3 tens.
9 hundreds divided by 3 is 3 hundreds.

Partition into 10s and, 1s to divide where appropriate. | Paurtition into 100s, 10s and, 1s using, Base 10 Partition into 100s, 10s and 1s using a part-whole
equipment to divide where appropriate. model to- divide where appropriate.

39:3=7?

39=+3=72 142 =2 =72




intor
100s, 10s and 1s

3x10=30

39 =30 +9

I

3 groups of I ten 3 groups of 3 ones

39 =30 +9

) @ ¥
I00%2=D 40+2=D 6+2=D

100 + 2 = 50
40 +2 =20
6+2=3
50+20+3=73

142 +2 =73

Use place value equipment to explore why different

42 +3=7

I will split it into 30 and 12, so that I can divide by 3
more easily.

Represent how to partition flexibly where needed.
84 +7=7

I will partition into 70 and 14 because I am dividing
by 7.

(89
()

70:7=10 14:7=2

84+7=12

Make decisi | . tioning |

@® @0 ©® @@
72:2=36 72+3=24 72:4=18 72:6=12

Understand that different partitions can be used to

60+3=2060:3=2012:3=4
132+3=44

120 3 =40 12:3=4

30+3=1030+3=1030+3=1030+3=10 2:3=4

Use place value equipment to find remainders.

85 shared into 4 equal groups

Represent the remainder as the part that cannot he

Understand how partitioning can reveal remainders of
livisions.




There are 24, and 1 that cannot be shared.

LIRS

0000000000 OOOO

72 + 5 = 14 remainder 2




UPPER KEY STAGE 2

In upper Key Stage 2, children build on secure foundations in calculation, and develop fluency, accuracy and flexibility, in their approuch to the four operations. They work with whole numhbers
and adapt their skills to work with decimals, and they continue to develop their ability to select appropriate, accwrate and efficient operations.

Addition and subtruction: Children build on their column
methods to add and subtroct numhbers with up to seven
digits, and they adapt the methods to calculate efficiently
place volue at every stage.

Children compare and contrust methods, and, they select
these are more likely to be efficient or accwrate when

Bar models are used to represent the calculations required to
be chosen.

Multiplicationv and division: Building on their understanding,
children develop methods to multiply, up to 4-digit numhbers
by, single-digit and, 2-digit numhbers.

Children develop column methods with an understanding of
place value, and they continue to use the key skill of unitising,
to multiply and divide by 10, 100 and 1,000.

understood ide the area model and place value.

In Year 6, children develop a secwre understanding of how
ivision is related to fractions. Multiplication and division, of

Fractions: Children find fractions of amounts, multiply o
Jraction by a whole number and by ancther fraction, divide a
Jraction by a whole numhber, and add and subtract fractions
calculate with them.

Understanding of decimals with up to 3 decimal places is
oalwla&mmdwnmbmmwmmoﬂmma&wwas
in pure arithmetic.

Children develop an understanding of percentages in relation
to hundredths, and they understand how to- work with
commaon percentages: 50%, 25%, 10% and, 1%.




Use place volue equipment to represent additions.

Add a row gf counters onto the place value grid to
show 15,735 + 4,012.

TTh Th | H [ T
© oouol:zooo‘oao

Represent additions, using place value equipment on a
TTh Th H il o
oo ® OOO0|000

() eeee®

OOOOC 00000
@eee OO

I need to exchange 10 tens for a 100.

TThTh H

Bar models represent addition of two or more numhbers
in the context of problem solving.

I
( easa | £28,370 | #6725 |

Jen £2,600
?
Holly £2,600 i £1,450
S —

£4,050
Th
2
+ 4

6

Use approximation to check whether answers are
reasonahble.

H
4
8
2

I will use 23,000 + 8,000 to check.

Two lengths of fencing are 0-6 m and 0-2 m.
How long are they when added together?

Use a har model with @ numbher line to- add tenths.

0-6m 02m
1

l[O‘\m]O-!n‘[0-|m[0>lm[0\N‘IUImIO‘\mIO-Im]‘

| ' 4 '
T t T T T t T 1

L
t
0O 01 02 03 04 05 06 07 08 09 |
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06 +02=08
6 tenths + 2 tenths = 8 tenths

6 tenths + 2 tenths = 8 tenths
06 +02-=08

Show 0-23 + 0-45 using place value counters.

[ ]

4 q .‘..&. ...é‘. 7'-;:7::

Use place value equipment on a place value grid, to

Represent exchange where necessary.

fo) . Tth Hth
OO ]@ e

.

2000 0
-looo | |eee

o

Include examples where the numbers of decimal
places are different.
o . Tth

00000 -
O : |©®

Add, using a column method, ensuring that children

_O “TthHith

+ 0 -

IndA;dzaddjﬂon&whmﬂwnumbemoj&dwmaL
places are different,

3.4 +065=7

_O Tt Hth
3:-4 0
0

+0-6 5




Use place value equipment to- understand where
exchanges are required.

2,250 - 1,070

-

Represent the stages of the calculation using place
value equipment on a grid alongside the calculation,
including exchanges where required.

15,735 - 2,582 = 13,153

Th | Th H OB TThTh
° oniﬁ‘ s
- 2; #5

Now subtract the 10s. Exchange | hundred for 10 tens.

TTh Th | | TThTh
® 15

Subtract the 100s, 1,000s and 10,000s.
TTh T I [6) TThTh H

o OM‘ ’g;!! 00000 ooon‘ _';T

5 8
I 3 1 5

Use column subtraction methods with exchange where
required. Drawing attention to accwracy and, speed.
TThTh H
55 II2! lo
-1 8 5
4 3 5

T
q
3
6

62,097 - 18,534 = 43,563

Bar models represent subtructions in problem contexts,

Athletics Stadium [

;

Hockey Centre

Velodrome

Children can explain the mistake made when the
columns have not heen ordered, correctly.

Bella's working ) Correct method

ThTh H T O TThth H T O
| 8 7 UV 74832
.y | + 4 2
5 9 | q

[}
7 2 8 8

Use approximation to check calculations.

I calculated 18,000 + 4,000 mentally to check my
subtraction.

Tcrsubtracttwvlwgznumbus,thatamdose c)ruldxm

2,002 - 1,995 =7?

t t
I‘WS 2,000 2,002

Use addition to check subtractions.
I calculated 7,546 - 2,355 = 5,791.
I will check using the inverse.




Use o place value counters to represent the stages of
column subtraction, including exchanges where
required.

574 -225=7?

0 . Tth Hth

00000 . g%@@@ eeee

Exchange | tenth for 10 hundredths.
o * Tth Hth
00000 (COOOO 00eed
. |©@ 00000
00ee

Now subtract the 5 hundredths.
[¢] . Tth Hth
00000 OOOOC 0008
- e

Now subtract the 2 tenths, then the 2 ones.
] . Tth Hth
000D (COOOY 0008e
.
i)

Use o place value grid to represent the stages of
coiw.rmsuhtmctimv, including exchanges where
!Explm'wmplemznx&wa,whutemunbarbg/workmg,

Use column subtraction, with an understanding of
piawvuhw wdemgsubtmoﬂngnumhu&mnﬂm

3921 -375=7

O - Tth Hth Thth
3 =9 2 |
- 3 -7 5 0

Use cubes or counters to explore the meaning of

25 is a square number because it is made, from 5 rows
5.

Use cuhbes to explore cube numbers.
%
@

\@1

Use images to explore examples and non-examples of
square humhbers.

12 is not a square number, because you cannot
multiply a whole number by itself to- make 12.

Understand the patterm of square numbers in the

Use a multiplication grid to circle each square numhber.
Can children spot a pattern?




Multiplying by, 10,
100 and 1,000

Use place value equipment to- multiply by 10, 100 and
1,000 hy unitising.

4x|=4ones=4

4 x 10 =4 tens = 40

4 x 100 = 4 hundreds

Understand the effect of repeated multiplication by, 10.

=400

Understand how exchange relates to the digits when
multiplying by 10, 100 and 1,000.

H T 0}

| 7

17 x 10 = 170
17 x 100 = 77 x 10 x 10 = 1,700
77 x 1,000 = 17 x 10 x 10 x 10 = 17,000

wnitising.

EEeaeE

5 groups gf 3 ones is 15 ones.
5 groups gf 3 tens is 15 tens.

So; I know that 5 groups gf 3 thousands would be 15
thousands.

Use place value equipment to represent how to
multiply by multiples of 10, 100 and 1,000.

4 x3=172

4 x 300 = 1,200 6 x 400 = 2,400

5x4 =20

5 x 40 = 200

5 x 400 = 2,000

5 x 4,000 - 20,000

5,000 x 4 = 20,000

Explore how to use partitioning to- multiply efficiently.

0000000
0000000
8x7=56

80 +56 =136

So, 8 x 17 = 136

Represent multiplications using place volue equipment
and add the 1s, then 10s, then 100s, then 1,000s.

H i}

[e]
%@@ 00

8@@ OO0

%@@ 00

%@@ OO0

8@@ [0C[0]

Use a column multiplication, including any required
exchanges.




For children who are not secure with their knowledge
Bar modelling and numher lines can support learners. | of place value, they will use the expanded method.:
mmmbmmmwpmnmm
2741
X 6
6  6x1=06(ones x ones)
240 6 x40 = 240 (ones x tens)
4200 6 %700 = 4200 (ones x hundreds)
12000 6 x2000 = 12000 (ones x thousands)
16446
Children should begin by writing down x calculations.
When accuwracy improves these can he left out.

Manipulatives may, still be used with the Bar modelling and numhber lines can support learmers. | Use a column multiplication, including any required
corresponding long, multiplication modelled alongside. | when solving problems with multiplication alongside | exchanges.
the formal written methods.

Model Calculation

T3 &

Use place value equipment to explore and understand
the exchange of 10 tenths, 10 hundredths or 10
thousandths.

Represent multiplication by 10 a&exdwngzona,plaw
value grid.

Understand how this exchange is represented on a
s place value chart.

Th Tth
5

0-14 x 10 = 14

2:5x10=25
2:5x 100 =250
2:5x 1,000 =2,500




Use equipment to explore the factors of a given
number.

24 +3=8

24 +8=3

8 and 3 are factors gf 24 because they divide 24
exactly.

24 = 5 = 4 remainder 4.

5 is not a factor gf 24 because there is a remainder:

Understand, that prime numbers are numbers with
exactly two factors.

13+7=13
13=2=6r1
13+4=4r17

7 and 13 are the only, factors gf 13.
13 is a prime number:

Understand how to recognise prime and composite

numhers.

I know that 31 is a prime number because it can be
vided by only 1 and itself without leaving a

remainder:

I know that 33 is not a prime number as it can be
divided by 1, 3, 17 and. 33.

I know that 1 is not a prime number; as it has only 1
Jactor:

livision.

4,000 =+ 1,000

4,000

7%

& X

ooo x (]
4,000 is 4 thousands.

4 x 1,000= 4,000

So; 4,000 = 1,000 = 4

Use o bar model to support dividing by unitising.

380 + 10 = 38

0 x ()

380 is 38 tens.
38 x 10 = 380
70 x 38 = 380
So; 380 = 10 = 38

Understand how and why the digits change on a
place value grid when dividing by 10, 100 or 1,000.

Th H i) O

B B O 0O

3,200 = 100 = ?

3,200 is 3 thousands and 2 hundreds.
200 = 100 =2

3,000 + 700 = 30

3,200 = 100 = 32

So, the digits will move two places to the right.

Use place value equipment to represent known facts

Represent related facts with place value equipment
when dividing by unitising.

check.

3,000 + 5 = 600




&> @D @D

[ssasasanss) (an
75 ones put into groups gf 3 ones. There are 5 groups.
15:3=5
75 tens put into groups gf 3 tens. There are 5 groups.

7150 =30 = 5

[ssssnsnaas)
[ssssssnans]
[ssssannuss)
[ssssasasas]
CITTTTTT D
[saasannana)

s\ s
(snsussannsPglassnnsnans)

[sassssasas il casnssasss]

[ansnssssns]

[assnssssns]

180 is 18 tens.

18 tens divided into groups gf 3 tens. There are 6
groups.

180 =30 = 6

12 ones divided into groups gf 4. There are 3 groups.

12 hundreds divided into groups gf 4 hundreds. There
are 3 groups.

71200 = 400 = 3

3,000 = 50 = 60
3,000 = 500 = 6

5 x 600 = 3,000
50 x 60 = 3,000
500 x 6 = 3,000

268 +2 =7

There is 1 group gf 2 hundreds.
There are 3 groups gf 2 tens.
There are 4 groups gf 2 ones.

264 =2 =134

Use place value equipment on a place value grid
The model uses grouping.
A sharing model can also be used, although the model

T ]

CEee 00000
OO0

i} ]

5000 (00000
~ loo®

T

Eoo0) [eeses
eoe)

Use short division for up to 4-digit numbers divided
by a single. digit,

0 55 6
7328 °%q 2

3,892 = 7 = 556
Use multiplication to check.
556 x 7 =7

6 x7=42




Lay out the problem as a short division.

There is 1 group gf 4 in 4 tens.
There are 2 groups gf 4 in 8 ones.

Work with divisions that require exchange.

T ) First, lay out the

POEEC|00 RERE
EEE®

4[a 2

How many groups of 4 go
into 9 tens?

' i

4 (a]'2 ©EHEE
g &6&0* 2 groups of 4 tens with | ten
left over.

2 T o Exchange the | ten left
over for 10 ones.

4[a2  OPEPOZ00000
5}6% We now have 12 ones.

2 How many groups of 4 go

49 ® 5| into 12 ones?
EEXER

3 groups of 4 ones.

50 x 7 = 350
500 x 7 = 3500

3,500 + 350 + 42 = 3,892

Understand remainders using concrete versions of a
problem.

80 cakes divided into trays gf 6.

o 0@ s. o0 00 00 o0 o0 00 o0 o0 o0 o0 o0
™ 08 66 66 ©6 60 6O 56 S8 6O &8 S8 66 66
80 cakes in total. They make 13 groups gf 6, with 2

Use short division and understand, remainders as the
last remaining, 1s.

T Lay out the problem

®EE®E® as short division.
©EO

How many groups of 6 go
into 8 tens?

1] T
6 '20 g@@r@
S OOE)

There is | group of 6 tens.

There are 2 tens remaining.

How many groups of 6 go
into 20 ones?

There are 3 groups of 6
ones.

There are 2 ones remaining.

In problem solving contexts, represent divisions
including remainders with a bar model.

683
1

'[ 36 | w16 | 13 | 6 | 16 3]

683 =136 x5 +3
683 +5=17136r3




Doviding decimal
by 10, 100 and
1,000

Understand division by 10 using exchange.

2 ones are 20 tenths.

20 tenths divided by 10 is 2 tenths.

Leeee)

15 is 1 one and 5 tenths.
This is equivalent to 10 tenths and 50 hundredths.
10 tenths divided by 10 is 1 tenth.

50 hundredths divided by 10 is 5 hundredths.

15 divided by 10 is 1 tenth and 5 hundredths.

75 =70 =0.75

Understand the movement of digits on a place value
grid.

0 [+ [Tth[ Hth
0 8] 5.

~

0 30 |8

0-85 + 10 = 0-085

Hth

5\

~>8

85+ 100 = 0-085

Use o bar model and other fruction representations to

1+3=3




Represent 7-digit numhbers on a place value grid, and

M HTh TTh Th H il

Di imilarities. and digf | s,
calculation.

Compare written and mental methods alongside place
value representations.

4
t
43,265

H
e %‘OC)@G} [elelolclo]

000 00 0@

Use bar model and numhber line representations to
contexts.

+| hour

12:05 13:05 1313

Use column addition where mental methods are not
efficient. Recognise common errors with, column
diti

32,145 + 4,302 = ?

TTh Th

Column methods are also used, for decimal additions

H O - Tth Hth
[ 0-0 49
9 -8 9
! 9 -9 8
|

Represent 7-digit numhbers on a place value grid, and
use this to support thinking and mental methods.

M HTh TTh Th H T [¢)
1] 0000 © o 000 o

2,411,301 + 500,000 = ?

Use a har model tor support thinking in addition
problems.

257,000 + 99,000 = ?
?
1

(
[ £257,000

£100,000

Use place value and unitising to- support mental

795,000 + 6,000 = ?
195 + 5 + 1 =207

195 thousands + 6 thousands = 207 thousands
So; 195,000 + 6,000 = 201,000




This would be 5 more counters in the HTh place.
So; the total is 2,971,301.

2,411,301 + 500,000 = 2,911,307

I added 100 thousands then subtracted
7 thousand.

257 thousands + 100 thousands = 357 thousands

257,000 + 100,000 = 357,000
357,000 - 1,000 = 356,000

So; 257,000 + 99,000 = 356,000

Useea,wpmentwmudd,d%emmutauomoﬂa,

Model calculations using a bar model to- demonstrate
calculations.

b (SRR }7
trailer (6] 6[6[6[6][6[6][6]6]6]6]6]6]6]6]6] .

L )

T
16 x 6

6x4 + 16 x6

(=09

64 + 96 =160

This can be written as:

Understand the correct order of operations in
Understand how brackets affect the order of
operations in a calculation.

4+ 6 x16
4+ 96 =100
(4 +6) 16

710 x 176 =160

Use counters on a place value grid to represent

Th H i

OVBVROOOOR
® QR

©e

2,145 2,149 2,179

Th H i

®@e VBV OOOON
L S

Compare and select methods.
Use column subtraction when mental methods are not

Th H T O
I 8K “g 2
-1 5 5 8
3 9 4

Use column subtraction for decimal problems,
including in the context off measure.




- Tth Hth
<16 O
-4 0
2 0

Use a har model to represent calculations, including

[ computer game ]

l puzzle book i £12-50 <

Use a bar model to show how unitising can support Subtruct efficiently, from powers of 10.
mental calculations.

70,000 - 500 = ?
950,000 - 150,000
That is 950 thousands - 150 thousands

( 950 )

150 800

So; the difference is 800 thousands.
950,000 - 150,000 = 800,000

Usawa,utpme%bcexpimnuﬂhpiwaﬂcn&awngsmme Use place volue representations alongside the written
method methods where necessary.

(o]

0000 (00000 e00)| 00|00
2000 00000 Ll
5000 i

4 groups gf 2,345 e0e

4 %3000 4x200 4x20 4x5
This is a multiplication:

12,000 + 800 + 80 + 20=12900
4 x 2,345
2,345 x 4




Use an expanded form to expose the structure where

necessary.

2 3
2

4
2 0
2 5

wlo oo oo o w
uncooc ocoocooocowvii—wuw

Ix5

| x 30

1 x200

I x 1,000
20x5

20 x 30
20 x 200
20 x 1,000
2l x 1,235

equipment and in the context of measures.

3 groups gf 4 tenths is 12 tenths.
4 groups gf 3 tenths is 12 tenths.

I3em-3cm -3 em I3 cm

4 x]Jcm=4cm
4 x03cm=12cm
4 x13=4+12=52cm

Represent calculations on o place value grid.

3x3=9
3x03=049

T ()

Tth

OO
OOO
OO

Understand the link between multiplying decimals and

T o

+02 +02 +02 +02

4x3=72
4x03=12
4 x 003 =012

20 x 5 =100

20 x 05 =170
20 x 0-:05 =1

Find families of facts from a known multiplication.
I knowthat 18 x 4 = 72.

This can help me work out:

18 x4 =72

18x04 =7

180 x 04 = ?
18 x 004 =72




Use equipment to explore different factors of a
number.

o)[[e]elle)®)ee)
o[l@eleele/e
0] 0[|0]0|O]O|[O|O
090000

2L+4=6 30 + 4 =7 remainder 2

4 is a factor gf 24 but is not a factor gf 30.

Recognise prime numhers as numbers having exactly
remainders.

(IXITX)

0000 @000
@) (IXTX)

(1} III

17+4=47I

Recognise and know primes up to 100.
Understand that 2 is the only even prime, and that 1
is not a prime number.

10060
()] 12 ()] 14 | 15 | 16 |(17)
21 (22|@3)| 24 |25 27
(31|32 33 35|36 |37)
41 | 42|@3)] 44 | 45 | 46 |@)

Use equipment to make groups from a total.

There are 78 in total,

There are 6 groups gf 13.
There are 13 groups gf 6.

~
How many

groups of 6
are in 100?

N
How many
groups of 6

are in I3 tens?

N
How many
groups of 6

are in 12 ones?

Use short division to divide by a single digit.
0

6|1 '3 2

0 2

6|1'3"'2

0 2 2

6|1'3"'2

Use equipment to build numbers from groups.

ATIHTAA TR THA

182 divided into groups gf 13.
There are 14 groups.

a

Use har modelling alongside written division to expose
the structure.

Use long division
Write the required multiples to support the division

process.
1313

377 =13 =72

|
2
|
|
|

377 =13 =29




A slightly different layout may he used, with the
division completed ahove ruther than at the side.

Divisions with a remainder explored in problem-
solving contexts.

Use place value equipment to explore division of
decimals.

8 tenths divided into 4 groups. 2 tenths in each group.

Use a har model to represent divisions.

| |
N N

4x2=8 8+4=2

S0,4x02=08 0-8+4=02

Use short division to divide decimals with up to 2
decimal places.

8|4 - 2 4




Ti bl .

Expectations within each year group:

Year1
Children to he ahle to count in 2’s, 10’'s and 5’'s

Year 2

Recall the 2, 10 and 5 multiplication tables, and corresponding division facts.
Summer term introduce 3's.

Year3
Recall the 2, 10 and 5 multiplication tables, and corresponding division facts.
Recall the 4, 8 and 3 multiplication tables, and corresponding division focts.

Swmmer term to introduce 6's.

Year 4

Recall the 2, 10 and 5 multiplication tables, and corresponding division facts.
Recall the 4, 8 and 3 multiplication tables, and corresponding division facts.
Recall the 6, 9 and 12 multiplication tahbles, and corresponding division facts.
Recall the 7 and 11 multiplication tables, and corresponding division facts.
Statutory multiplication check in Spring term.

Year5 & 6




