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Calculation Policy

Introduction

This policy outlines the strategies used for calculations taught and learnt at St Elizabeth’s Voluntary
Catholic Academy.

Within key stage 1 pupils develop confidence and mental fluency with whole numbers, counting and place
value. This should involve working with numerals, words and the four operations, including with practical
resources [for example, concrete objects and measuring tools]. By the end of year 2, pupils should know
the number bonds to 20 and be precise in using and understanding place value. An emphasis on practice at
this early stage will aid fluency.

The principal focus of mathematics teaching in lower key stage 2 is to ensure that pupils become
increasingly fluent with whole numbers and the four operations, including number facts and the concept of
place value. This should ensure that pupils develop efficient written and mental methods and perform
calculations accurately with increasingly large whole numbers. By the end of year 4, pupils should have
memorised their multiplication tables up to and including the 12-multiplication table and show precision
and fluency in their work.

The principal focus of mathematics teaching in upper key stage 2 is to ensure that pupils extend their
understanding of the number system and place value to include larger integers. This should develop the
connections that pupils make between multiplication and division with fractions, decimals, percentages
and ratio. At this stage, pupils should develop their ability to solve a wider range of problems, including
increasingly complex properties of numbers and arithmetic, and problems demanding efficient written and
mental methods of calculation. With this foundation in arithmetic, pupils are introduced to the language of
algebra as a means for solving a variety of problems. By the end of year 6, pupils should be fluent in
written methods for all four operations, including long multiplication and division, and in working with
fractions, decimals and percentages.

CPA approach

To support children with their calculating, the CPA approach will be adopted in all year groups. C stands for
concrete, meaning children have access to manipulatives to support their working out, such as place value
counters or numicon. P stands for pictorial, so children start to use visual representations such as bar
models. A is abstract where children can confidently calculate without the use of concrete or visuals to
support.




Reception

Power Maths calculation policy Reception

Children develop the core ideas that underpin all calculation. They begin by connecting calculation with counting en and counting back, but they should
learn that understanding wholes and parts will enable them to calculate efficiently and accurately, and with greater flexibility. Children record their
calculations in their own ways, there is no expectation of number sentences at this stage however children may choose this way to record their thinking.

Key language: whole, part, ones, ten, tens, number bond, add, addition, plus, total, altegether, subtract, subtraction, find the difference, take away, minus,
less, more, group, share, equal. equals, is equal to, groups, equal groups, divide, share, shared equally

Addition:

Children start to explore addition by sorting
groups. They then use sorting to develop their
understanding of parts and wholes.

Children combine groups to find the whole,
using a part-whaole model to support their
thinking. They also use the part-whole model to
find number bonds within and to 10.

Using a five frame and ten frame, children add
by counting on. They start by finding one more
before adding larger numbers using counters or
cubes on the frames.

Children use a number track to add by counting
on. Linking this learning to playing board games

is an effective way to support children’s addition.

Subtraction:

Children start to explore subtraction by sorting
groups. They use sorting to develop their
understanding of parts and wholes.

When comparing groups, children use the
language more than and fewer than. This will lead
to finding the difference when they move into
KS1.

Children then connect subtraction with the idea of
counting back and finding one less using a five
frame to support their thinking.

They explore subtraction by partitioning numbers,
developing their understanding of parts and
wholes. This links to their developing recall of
number bonds.

Children count back within 20 using number
tracks and ten frames to see the effect of taking
away.

Multiplication and Division:

Children first start to look at the idea of equal
groups through their exploration of doubles. They
use five frames and objects to check that groups
are equal.

Children then explore halving numbers by making 2
equal groups. They highlight patterns between
doubling and halving seeing that double 2 is 4 and
half of 4 is 2.

As well as halving, children also explore sharing into
more than 2 equal groups. They share objects 1 by
1, ensuring that each group has an equal share.

Real-life representation

Other representations

Addition Sorting groups

Children sort everyday objects into groups.




Counting and adding more (within 5)

Children add one more person or object to a group to find one more.

One more than 3is 4

Counting and adding more (within 5)
Children represent first, then, now stories on a five frame. They
make the first number and then add one more.
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First, there are 3 bikes.
Then, 1 more bike came.
Now, there are 4 bikes.

Combining groups to find the whole

Children sort people and objects into parts and combine them to find
the whole.

The parts are 3 and 4. The whole is 7.

Combining groups to find the whole

Children use counters or cubes in a part-whole model to find the
whole.
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The parts are 3 and 4. The whole is 7.

Finding number bonds to 10

Children combine 2 groups to find a number bond to 10

There are 8 bottles on the wall.
There are 2 bottles on the floor.
There are 10 bottles altogether.

Finding number bonds to 10

Use ten frames and part-whole models to represent key number
bonds.
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8and2is 10
There are 10 altogether.

6and4is 10
There are 10 altogether.




Adding by counting on (number track)

Children jump along a physical number track. They start at the larger
number and count on the smaller number to find the total.

Adding by counting on (number track)

Children use a number track and a counter. They start at the
larger number and count on the smaller number to find the total.

Adding by counting on (ten frames)

Children find the total number by counting on from the larger number.

Adding by counting on (ten frames)

Children make the larger number on the ten frames and then
make the smaller number, counting en to find the total. They
can use counters, cubes or other objects on the ten frames.
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Subtraction

Sorting groups

Children sort everyday objects into groups.




Comparing groups

Children line up objects to compare the amount. They line the objects
up either horizontally or vertically.

Ella has more conkers.
Tom has fewer conkers.

Comparing groups
Children line up cubes or counters to compare the amount in

line helps to line the objects accurately.

There are more yellow cubes.
There are fewer red cubes.

Counting back and taking away (within 5)

Children remove one more person or object from a group to find one
less.

First, there were 3 children.
Then, 1 child left.
Now, there are 2 children.

Counting back and taking away (within 5)

Children use five frames and objects to make a number. They
then remove or cross out one object to find one less.

i

One less than 3is 2

Introducing the part-whole model

Children sort everyday objects into parts.

One part is the

The other part is the @

Introducing the part-whole model

Children use counters or cubes to represent objects in a part-
whaole model.

The whole is 5.
2 is a part.
3is a part.

each group. Lines can either be horizontal or vertical. A starting




Finding number bonds to 10

Children partition 10 into different groups to find the number bonds to
10

Finding number bonds to 10

Children use part-whole models, ten frames and counters to find
the number bends to 10

10 is the whole.
j Sisapartand 5is apart.

.| 10 15 the whale.
| 5is a part and 5 is a part

Counting back and taking away (number track)

Children use game boards and human number tracks to subtract by
counting back.

9 take away 3 equals 6

9.8.7.6
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Counting back and taking away (number track)

Children use a number track and a counter. They start at the
larger number and count back the smaller number to find the
answer.

3 2 1
Yy 8 take away 3 equals 6
II 2/3/4/5/6/7|8/9]i0 9. 8 7. 6
3 2 1

Counting back and taking away (ten frames)

Children count backwards to find one less with numbers up to 20

One less than 16 is 15

Counting back and taking away (ten frames)

Children remove counters from ten frames to support in
counting back with numbers up to 20.

One less than 16 is 15

Multiplication

Making doubles

Children explore doubles in their environment including in games such
as on dominoes or dice. They focus on the understanding of doubles
being 2 equal groups.

Double 4is 8
Double 2 is 4
Double 3is 6

Making doubles

Children use five frames to find doubles by lining up counters or
cubes.

Double 4 is 8




Division Halving and sharing Halving and sharing
Children explore halving and sharing through practical sharing using | Children use five frames to share amounts fairly and to check
real life scenarios including sharing fruit or classroom equipment. that the groups are equal. They share the counters/cubes one
by one.
Half of 8 is 4
Halfof 6 is 3
Key Stage 1

KEY STAGE 1

Children develop the core ideas that underpin all calculation. They begin by connecting calculation with counting on and counting back, but they should
lzarn that understanding wholes and parts will enable them to calculate efficiently and accurately, and with greater flexibility. They learm how to use an
understanding of 105 and 15 to develop their calculation strategies, especially in addifion and subtraction.

Key language: whole, part. ones, t=n, tens, number bond, add, addition. plus, total, altogether, subfract. subtraction, find the difference. take away, minus,
less, more, group, share, equal, equals, is equal 1o, groups, equal groups, times, muliphy, multipled by, divide, share, shared sgually, times-table

Addition and subtraction: Children first lzarn 1o
connect addifion and subtraction with counting,
but they soon develop two very important skills:
an understanding of parts and wholes, and an
understanding of unitising 105, to develop efficient
and effectve calculation strategies based on
known number bonds and an increasing
awareness of place valus. Addition and
sulbfraction are tsught in a way that is intarlinked
ta highlight the link between the two operations.

A key idea is that children will s=lect methods and
spproaches based on their number sense. For
example, in Year 1. when faced with 15 - 3 and
185 - 13, they will adapt their ways of appraaching
the calculation appropriately. The teaching should
shways emphaszise the importance of
mathematical thinking o ensure accuracy and
flexibility of approach, and the importance of using
known number facts to hamess their recall of
bonds within 20 to support both addition and
subtraction methads.

InYear 2, they vill start to see calculations
presented in 3 column farmat, aithough this is not
expecied to be formaliszed until K52, We show the
column method in Year 2 as an opfion; teachers
may not wish to include it until Year 3.

Multiplication and division: Children devslop an
awareness of equal groups and link this with
counting in equal steps, staring with 2s, 55 and
10=. In ¥ear 2, they learn to connect the languags
of equal groups with the mathematizal symbals far
multiphication and division.

They leam haw multiplication and division can be
related to repested addition and repeated
subtraction to find the answer to the calculstion.

In this key stage, it is vital that children explare
and experience a vansty of strong images and
manipulative representations of equal groups,
incfuding concrete experiences as well as abstract
calculations.

Chiddren begin to recall some key mulbiplication
facts, including doubles, and an understanding of
the 2. 5 and 10 times-tables and how they ars
related to counting.

Fractions: In ¥ear 1, children encounter halves
and guarters, and link this with their understanding
of sharing. They experience key spatial
representations of these fractions, and leam to
recognise examples and non-examples, based on
their awareness of equal parts of 3 whaole.

In Year 2, they develop an awarensss of unit
fractions and sxperience non-unit fractions, and
they leam to write them and read them in the
commion format of numerator and denominator.




Year 1

Concrete

Pictorial

Abstract

Year 1
Addition

Counting and adding more
Children add one more person or object to a
group to find one more.

Counting and adding more
Children add one more cube or counter fo a
group to represent one more.
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One mors than 405 5.

Counting and adding more
Use a number line fo understand how to link
counting on with finding ane more.

0 1 2 % &4 5 6 7 B 4 M

Ore mors than §is 7.
7 iz one more than &.

Learn to link counting on with adding more

than one.
o1 2 3 4 5 &6 7 B 910
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S+3=48
Understanding part-part-whole Understanding part-part-whole Understanding part-part-whole
relationship relationship relationship

Sort people and objects into parts and
understand the relationship with the whole.

%

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

Children draw to represent the parts and
understand the relationship with the whole.

The parfs are 1 and 5. The whols is 6.

Use a part-whole model to represent the
numbers.
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G+d4=10

Knowing and finding number bonds
within 10

Break apart a group and put back together
to find and form number bonds.

Fed=T
= -

E=2+4

Knowing and finding number bonds
within 10

Use five and ten frames to represent key
number bonds.
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Knowing and finding number bonds
within 10

Use a part-whole model alongside other
reprezentations to find number bonds. Make
sure to include examples where one of the
parts is zero.
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Understanding teen numbers as a
complete 10 and some more
Complete a group of 10 cbjects and count

13 is 10 and 3 mare.

Understanding teen numbers as a
complete 10 and some more

Use a ten frame fo support understanding of
a complete 10 for teen numbers.

13 is 10 and 3 mare.

Understanding teen numbers as a
complete 10 and some more.

1 ternr and 3 ones equal 13,
10+3=13




Adding by counting on

Children use knowledge of counting to 20 to
find a total by counfing on using people or
objects.

Adding by counting on
Children use counters to support and
represent their counting on sfrategy.

Adding by counting on
Children use number lines or number tracks
to support their counting on strategy.
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Adding the 1s Adding the 1= Adding the 1s

Children use bead strings to recognise how
to add the 1s fo find the total efficiently.

2+3=15
12+3=15

Children represent calculations using ten
frames to add a teen and 1s.
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2+3=15
12+3=15

Children recognise that a teen is made from
a 10 and some 13 and use their knowledge
of addition within 10 to work efficienthy.

3+5=8
S0, 13+ 5=18

Bridging the 10 using number bonds
Children use a bead string to complete a 10
and understand how this relates to the
addition.

VPN _— -

7 add 3 makes T0.
So, 7 add 5 iz 10 and 2 mare.

Bridging the 10 using number bonds

Children use counters to complete a ten
frame and understand how they can add
using knowledge of number bonds to 10.

9909 0000

00
9909 000
9000

Bridging the 10 using number bonds
Use a part-whole model and a number line
to support the calculation.

- ~,
&)

—t—t—
90 1 12 13
9+4=13

Year 1
Subtraction

Counting back and taking away
Children arrange ocbjects and remove to find
how many are left.

QU |.

{iessthan 6is 3.
& subfract 715 5.

Counting back and taking away
Children draw and cross out or use
counters to represent cbjects from a
problem.

2 B by
ST I
T HER

".\

+-0-0

There are Dchildmn left.

Counting back and taking away

Children count back to fake away and use a
number line or number track to support the
method.

Finding a missing part, given a whole
and a part

Children separate a whele info paris and
understand how one part can be found by
subtraction.
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Finding a missing part, given a whole
and a part

Children represent a whole and a part and
understand how fo find the missing part by
subtraction.

(50

Finding a missing part, given a whole
and a part

Children use a part-whole model fo support
the subtraction to find a missing part.
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-3=7

Children develop an understanding of the

relationship between addition and
subtraction facts in a part-whole model.
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Finding the difference
Arrange two groups so that the difference
between the groups can be worked out.
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& iz 2 mare than &.
§ig 2 less than 8.
The difference befween & and §is 2.

Finding the difference
Represent objects using skeiches or
counters to support finding the difference.
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5-4=1
The difference befwesn 5 and 4 is 1.

Finding the difference
Children understand ‘find the difference’ as
subtraction.

10-4=6
The difference befwesn 10 and 6 is 4.

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

Use a bead string to subtract 13 efficiently.

2
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§-3=12

1

Subtraction within 20
Understand when and how to subtract 1=
efficiently.
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5-3=2

15-3=12

Subtraction within 20
Understand how to use knowledge of bonds
within 10 fo subfract efficiently.

5-3=2
15-3=12

Subtracting 102 and 18
For example: 18 - 12

Subiract 12 by first subfracting the 10, then
the remaining 2.

BBRBRE BDID

Subtracting 10s and 18
For example: 15 - 12

Use ten frames to represent the efficient
method of subtracting 12.

b

Subtracting 10 and 18
Usze a part-whole model to support the
calculation.

BBBRD BV eee 19-1d
First sublract the 10, then take away 2 First sublrsct the 10, then subtract 2. 9-4=3
So, 18- 14 =75

Subtraction bridging 10 using number
bonds
For example: 12 -7

Arrange objects into a 10 and some 1s,
then decide on how fo split the 7 info paris.

ANAN

Subtraction bridging 10 using number
bonds

Represent the use of bonds using ten
frames.
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7is 2 and 5, =0 | take away the 2 and
then the 5.

For 13 - 5, | take away 3 to make 10, then
take away 2 fto make 8.

Subtraction bridging 10 using number
bonds

Use a number line and a part-whole model
te support the method.

13-5
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Year 1
Multiplication

Recognising and making equal groups
Children arrange objects in equal and
unegqual groups and understand how to
recognise whether they are equal.
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Recognising and making equal groups
Children draw and represent equal and
unequal groups.
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Describe equal groups using words

Three equal groups of 4.
Four egual groups of 3.

Finding the total of equal groups by
counting in 2%, 5 and 108

NN NNNN

There are 5 pens in each pack ...
5..100.15..200.25...30..35...40. .

Finding the total of equal groups by
counting in 28, 5% and 108

100 zquares and ten frames support
counting in 25, 55 and 10s.

Finding the total of equal groups by
counting in 28, 58 and 10s

Use a number line to support repeated
addition through counting in 23, 55 and 10s.

10 10 10 10 10

0 10 20 30 40 50




Year 1 Grouping Grouping Grouping
Division Lean to make equal groups from a whole Represent a whole and work out how many | Children may relate this to counting back in
and find how many equal groups of a equal groups. steps of 2, 5 or 10.
certain size can be made. o - -
o > © > @ )
Sort a whole set people and objects into SRR e L
equal groups. m
There are 10 in total. 0123456780910 12131415
There are 5 in each group.
There are 2 groups.
There are 10 children altogether.
There are 2 in each group.
There are 5 groups.
Sharing Sharing Sharing
Share a set of objects into equal parts and | Sketch or draw to represent sharing into 10 shared into 2 equal groups gives 5in
work out how many are in each part. equal parts. This may be related to each group.
fractions.
Year 2
Year 2
Concrete Pictorial Abstract
Year 2
Addition
Understanding | Group objects into 10s and 1s. Understand 10s and 1s equipment, and link | Represent numbers on a place value grid,
10s and 1s with visual representations on ten frames. using equipment or numerals.
@@ e @8 0\ 699\ 68 9\ @
@ @ || ggg ng azg “i Tens | Ones
aﬂo—)goaa'ﬂ SEE ? @
Bundle straws to understand unitising of
10s. 3 2
// Tens Ones
) /5 4 3
Adding 10s Use known bonds and unitising to add 10s. | Use known bonds and unitising to add 10s. | Use known bonds and unitising to add 10s.

So, | know that 4 tens add 3 tens is 7 tens.
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lknowthat4 +3=7.

So, | know that 4 tens add 3 tens is 7 tens.

4+3=[:]

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




Adding a
1-digit number
to a 2-digit
number not
bridging a 10

Add the 1s to find the total. Use known

bonds within 10.
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41 is 4 fens and 1 one.
41 add § ones is 4 tens and 7 ones.

This can also be done in a place value grid.
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Add the 1s.
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34 is 3 fens and 4 ones.
4 ones and 3 ones are 9 ones.
The total is 3 fens and 9 ones.
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Add the 1s.

Understand the link between counting on
and using known number facts. Children
should be encouraged to use known
number bonds to improve efficiency and
accuracy.

30 31 32 33 34 35 36 37 38 39 40

This can be represented horizontally or
vertically.

34+5=39

or
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Adding a Complete a 10 using number bonds. Complete a 10 using number bonds. Complete a 10 using number bonds.
1-digit number
to a 2-digit R
number . h A
bridging 10 . + iy ORCY
! Frrt T 5 2
43 &4 A5 46 47 4B 49 50 51 52 53
There are 4 tens and 5 ones. 7=5+9
I need to add 7. | will use J to complete a A5+5+2=52
10, then add 2 more.
Adding a Exchange 10 ones for 1 ten. Exchange 10 ones for 1 ten. Exchange 10 ones for 1 ten.
1-digit number
to a 2-digit T o 3
number using
exchange E; F"-m
il T
29 L]
T\ 0
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Adding a Add the 105 and then recombine. Add the 10s and then recombine. Add the 10s and then recombine.
multiple of 10
to a 2-digit 3F+20=2
number PSS SNY -
| | 30+ 20 =150
50+ 7 =257
27 is 2 tens and 7 ones. P9I
50 s 5 tens. _ 37 +20=57
66 is 6 fens and 6 ones.
There are 7 tens in total and 7 ones. 66+ 10=76

So, 27 + 3015 7 fens and 7 ones.

A 100 square can support this
understanding.
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Adding a Add the 10s using a place value grid to Add the 105 using a place value grid to Add the 10s represented vertically. Children
multiple of 10 support. support. must understand how the method relates to
to a 2-digit unitising of 105 and place value.
number using | T e ~
columns T 0 T 0 (‘T"\ 0]
) eee 998 I 6
- 1Y "R R
+# 310
o 46
o 9 D
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1+3=4
16 is 1 ten and & ones. 16 is 1 ten and 6 ones. 1ren+3m=4fem
30is 3 tens. 30is 3 tens. 16 + 30 =46
There are 4 fens and § ones in fotal. There are 4 fens and & ones in tolal.
Adding two Add the 10s and 1s separately. Add the 105 and 1s separately. Use a Add the 10s and the 15 separately, bridging
2-digit part-whole model to support. 10s where required. A number line can
numbers support the calculations.
PRI 9|32+ AT o E\E PR
= 25
" O 0 og
G+3=8
There are 8 ones in total. 17+29
11=10+1
2+9=5 32+10=42
There are 4 tens in total. 42+1=43
35+23=58 32+ 11=43
Adding two Add the 1s. Then add the 10s. Add the 15. Then add the 10s.
2-digit

numbers using
a place value
grid
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Adding two
2-digit
numbers with
exchange

Add the 1s. Exchange 10 ones for a ten.
Then add the 10s.

Ones.
LA L L
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Tens

Add the 15. Exchange 10 ones for a ten.
Then add the 10s.
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Year 2

Subtraction
Subtracting Usze known number bonds and unitizing to Use known number bends and unitizing to Use known number boends and unitising to
multiples of 10 | subtract multiples of 10 subtract multiples of 10. subtract multiples of 10.
eeFFT A ( 100 |
| N "
ONOJOXC
8 subtract 6 is 2. 10-3=7 _ 7 tens subtract 5 tens is 2 tens.
So, § tens subtract 6 tens is 2 tens. So, 10 fens subtract 3 tens is 7 fens. 70-50=20
Subtracting a Subtract the 1. This may be done in or out | Subtract the 1=. This may be done inor out | Subtract the 1=, Understand the link
single-digit of a place value grid. of a place value grid. between counting back and subiracting the
number 15 using known bonds.
W-:"“""“""" ——t——t——t—t—t
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R 39-3=36
Subtracting a Bridge 10 by using known bonds. Bridge 10 by using known bonds. Bridge 10 by using known bonds.
single-digit
number ) i [ [ -4
bridging 10 HE HE gg f/-_-\/—-__-\\
1 1
Hh HH HH I6 17 18 19 20 21 22 23 24 25 26
35-6
35-6 24-6=2
I took away 3 counters, then 1 more. irst. { will sublract 5, then 1. 24-4-2=7%

Power lgths € Pearson 2018

Subtracting a Exchange 1 ten for 10 ones. This may be Exchange 1 ten fior 10 ones. Exchange 1 ten for 10 ones.
single-digit dane in or out of a place value gnd.
number using T 0 T (O
exchange
ng T o 7's
nin BR@
A L - 7
II!II W 3
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\ 'Z|'s
4 |7
s
25-7=18
Subtracting a Subtract by taking away. Subtract the 105 and the 1s. Subtract the 105 and the 1s.
2-digit number
O O O O O O O O O O This can be represented on a 100 sguare. This can be represented on a number line.
0 |0 0 i I
0000000000 S, e S S
OODOOOOOOO lala(w|slm|m|e|n|x B n P 52 &3 64
OOOOOOOOOO JIFH1J! % 25120 Fi) 2511'! 0 64—4?—7
3| 3F|33|34|35|36 | 37|38 || 39 | £0) =
O0ogoosey  |hdmsmnd L
| 52| 53| 5% | 5556 | 57 ||S8 | 59 | @D 63—4ﬂ_=23
E B | 6| 6D | B 65 |65 |67 59 | my 64—4‘?:23
il'lri'?.B T4 75.?5 77| TE | ™ | BO|
61 -18 | az| 864|065 8s 07|68 aa a0
| took away 1 ten and 8 ones. &l |92 | a3 |94 | 9% | og |97 [ 98 | 99 |00 .-" ! g ¥ . 1
F ] '3 46
46 -20=26
2E-5=21

46-25=21




Subtracting a

Subtract the 1. Then subftract the 10s. This

Subtract the 1=. Then subftract the 10s.

Using column subtraction, subtract the 1s.

with exchange

Tens | Ones
1313“?“
Tens | Ones
L L BN X
LA B A 1
131 feeee
Tens | Ones
LL R L L
NN
131 LR
Tens | Ones
L L B R 3 J
s eny
131 N N

2—1:_Iigit number | may be dene in or out of a place value grid. Then subiract the 10s.
using place Tens | Ones
value and T o saamlssrnsl T(O
columns I E ‘i %5
Lo gl L11] B -2
whigd E
-’?
415
38-16=22 L
23
Subtracting a Exchange 1 fen for 10 ones. Then subfract | Using column subtraction, exchange 1 ten
2-digit number the 1=. Then subiract the 10s. for 10 ones. Then subtract the 15, Then

subtract the 10s.

T O
5
7

4
-2

T 0O
iﬁ IS
2 7

NE
1B R s

[
BJ
0|~ un

v o o

3 groups of 5 chairs
15 chairs alfogether

00 000 000
00 00 o]e

3 groups of 5
15 in total

Year 2

Multiplication

Equal groups Recognise equal groups and write as Recognise equal groups using standard Use a number line and write as repeated
and repeated repeated addition and as multiplication. ohjects such as counters and write as addition and as multiplication.

addition repeated addition and mulfiplication.

L tn =1 o
® +
Lnen

I

-

(%]

n +

)
i

Using arrays to
represent
multiplication
and support
understanding

Understand the relationship between
arrays, multiplication and repeated addition.

AMIMIMIMIM
22221

=Y =V=V=V=)
451'0153 0?5 -

Understand the relationship between
arrays, multiplication and repeated addition.

00000
00000
vielvlviv]
(Ielvlelv)
0000

dgroupsof 5 ... Sgroups of 5

Understand the relationship between amays,
multiplication and repeated addition.

Understanding
commutativity

Use arrays to visualize commutativity.

| can see & groups of 3.
I can see 3 groups of 6.

Form arrays using counters to visualise
commutativity. Rotate the array to show that
orentation does not change the
multiplication.

This is 2 groups of § gnd glso 6 groups of 2.

d+4+4+4+4=20
B+5+5+5=20
4x5=208nd5x4=20




Learning =2, Develop an understanding of how to unitise | Understand how to relate counting in Understand how the imes-tables increase
=5 and =10 groups of 2, 5 and 10 and leam unitized groups and repeated addition with | and contain patterns.
table facts corresponding times-table facts. kmowing key times-table facis.
-
000C0o0o00000 0
Q000000000
Q000000000
0 10 20 30
3 groups of 10 ... 10, 20, 30 10+ 90+ 10 =30
3x10=230 2x10=30
5= 10=350
6= 10=50
Year 2
Division
Sharing Start with a whole and share into equal Represent the objects shared inte equal Usze a bar model fo support understanding
equally pariz, one at a fime. paris using a bar model. of the division.

000000000000

® ¢

12 shared equally betwesn 2.
They gef & each.

Start to understand how this also relates fo
grouping. To share equally between 3
people, take a group of 3 and give 1 to each
person. Keep going until all the cbjects
have been shared

FETEEFT T ST TEE

o222

15

If.t.?.t.?. - 1. 1. 3.1 ‘...'Lt.‘h'i]

They get 5"~ each.

15 shared equally betwesn 3.
They gef 5 each.

00
00

00
o]e)

00
00

00
00O

00000000000 0000000

20 shared info 5 equal pan's.
There are 4 in each parn.

18=2=9




Grouping

equally a whole.

& divided into 4 equal groups.
There are 2 in each group.

Undersiand how to make equal groups from

7o w800 [oer|re|0g

Understand the relationship between
grouping and the division statements.

2s3md

Understand how to relate division by
grouping to repeated subtraction.

XX XX (Xxx)

(TR

2ebmd

1 i

O XNy

DIJISaIss':Failil:qu}

Reb=2

There are & groups mow.

R+¢dsh

(@ oj® o/® 0@ oo o0 ¢

12 divided into groups of 3.
12=3=4

(XX XXX I XXXXX)

There are 4 groups.

Using known
times-tables to
solve divisions

Understand the relationship between
multiplication facts and division.

) s
et

XY

20 divided by 4is 5.

4 groups of 5 cars Is 20 cars in folal.

Link equal grouping with repeated

support division.

—

subtraction and known times-table facis to

Ry

Relate times-table knowledge directly to

40 divided by 4 is 10.

and division.

Use a bar model fo support understanding
of the link between times-table knowledge

division.
l=10=10
2x 0 =20
I«10=30 I used the 10
P & w10 =40 times-table
5= 10=50 te help me,
6= 10 =680 3x10=30.
T=10=70
B0 =280
| knowr that 3 groups of 10 makes 30, so |
Know that 30 divided by 1010s 3.

I=10=30 s0 30=10=3

Key Stage 2

Lower Key Stage 2

KEY STAGE 2

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

Key language: partition, place value, tens, hundreds, thousands, column method, whole, part, equal groups, sharing, grouping, bar model

Addition and subtraction: In Year 3 especially,
the column methods are built up gradually.
Children will develop their understanding of how
each stage of the calculation, including any
exchanges, relates to place value. The example
calculations chosen to introduce the stages of
each method may ofien be more suited to a
mental method. However, the examples and the
progression of the steps have been chosen to
help children develop their fluency in the process,
alongside a deep understanding of the concepts
and the numbers involved, so that they can apply
these skills accurately and efiiciently to later
calculations. The class should be encouraged to
compare mental and written methods for specific
calculations, and children should be encouraged
at every stage to make choices about which
methods to apply.

In Year 4, the steps are shown without such fine
detail, although children should continue o build
their understanding with a secure basis in place
value. In subtraction, children will need to develop
their understanding of exchange as they may
need to exchange across one or fwo 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 in times-tables, understanding the
multiplication and division facts in tandem. As
such, they should be as confident knowing that 35
divided by 7 is 5 as knowing that 5 times 7 is 35.
Children develop key skills to support
multiplication methods: unitising, commutativity,
and how to use pariitioning effectively.

Unitising allows children to use known facts to
muliiply and divide multiples of 10 and 100
efiiciently. Commutativity gives children flexibility
in applying known facts to calculations and
problem solving. An understanding of partitioning
allows children to extend their skills to muRtiplying
and dividing 2- and 3-digit numbers by a single
digit.

Children develop column methods to support
multiplications in these cases.

For successful division, children will need to make
choices about how to partition. For example, to
divide 423 by 3, it is effective to partition 423 into
300, 120 and 3, as these can be divided by 3
using known facts.

Children will also need to understand the concept
of remainder, in terms of a given calculation and
in terms of the context of the problem.

Fractions: Children develop the key concept of
equivalent fractions, and link this with multiplying
and dividing the numerators and denominators, as
well as exploring the visual concept through
fractions of shapes. Children learn how to find a
fraction of an amount, and develop this with the
aid of a bar model and other representations
alongside.

in Year 3, children develop an understanding of
how to add and subtract fractions with the same
denominator and find complements to the whole.
This is developed alongside an understanding of
fractions as numbers, including fractions greater
than 1. In Year 4, children begin to work with
fractions greater tham 1.

Decimals are infroduced, as tenths in Year 3 and
then as hundredths in Year 4. Children develop an
understanding of decimals in terms of the
relationship with fractions, with dividing by 10 and
100, and also with place value.




Year 3

place value to
1,000

numbers.

L X
GGIGGGGGC)

1,000.

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

Place value counters are used alongside
other eguipment. Children should
understand how each counter represents a
different unitised amount.

Year 3
Concrete Pictorial Abstract
Year 3
Addition
Understanding | Understand the cardinality of 100, and the Unitise 100 and count in steps of 100. Represent steps of 100 on a number line
100s link with 10 tens. and a number track and count up to 1,000
& & & and back to 0.
Use cubes to place into groups of 10 tens. B2y B2y ey
E'.......EE [{] 00 200 00 D[D 60O mn]
- o &0
HHHHE (~[=[O=[O[]
- & &
sSeseeseEREe W
LA L R RN R LN N
Understanding | Unitise 100s, 10s and 15 to build 3-digit Use equipment to represent numbers to Represent the parts of numbers to 1,000

using a pari-whole model.

(219
@9 (0 ()

213=200+10+3

Recognise numbers to 1,000 represented
on a number line, including those between
intervals.

294 +4 =218

Adding 100s Use known facts and unitising to add Use known facts and unitising to add Use known facts and unitising to add
multiples of 100. multiples of 100. multiples of 100.
- o Represent the addition on a number line.
. " Use a part-whaole model to support unitising.
e aaTe o SHRT
3+2=3
3 hundreds + 2 hundreds = 3 hundreds
300 + 200 = 500
3+4=7
3 hundreds + 4 hundreds = 7 hundreds
300 + 400 = 700
3+2=5
300 + 200 = 500
3-digit number | Use number bonds to add the 1s. Use number bonds to add the 1s. Understand the link with counting on.
+1s, no
exchange or H T 0| 243+ 4
bridging anman .
Use number W
bonds to odd
; bhbds ; the Is. ’ k l } 0 } {
kj ila 245 246 247 248 249 250
4 +4=7 2 L. 3 Use number bonds to add the 15 and
understand that this is more efficient and
Now there are 4 + 4 ones in total. 245+ 4 less prone to error.
- J+4=9
4+4=§
245+4=7
245+ 4 =249

I will add the 1s.
Jg+4=9
50, 243+ 4 =249




3-digit number | Understand that when the 1s sum to 10 or Exchange 10 ones for 1 ten where needed. | Understand how to bridge by partitioning to
+1s with more, this requires an exchange of 10 ones | Use a place value grid to support the the 1s to make the next 10.
exchange for 1 ten. understanding.
Children should explore this using unitised H T o
objects or physical apparatus. Egg see
H T lo] —t—t—t—t—ttt
= 135 140 142
L)
135+7=7?
135+5+2=142
T [o] Ensure that children understand how to add
cuﬂuj 1s bridging a 100.
Soann
E E o 198 +5=7
T [e] 198 + 2 + 3 =203
[i;i oo
ao
a 25
an
a0
H T (e]
N
135+ 7 = 142
J-digit number | Calculate mentally by forming the number Calculate mentally by forming the number Calculate mentally by forming the number
+10s, no bond for the 10s. bond for the 10s. bond for the 10s.
exchange
= = 391 +30=7 73+ 40
| I W] T o || fknowthati+4=9
| && LU ERPE
Fa3+40=733
LEE R + Fecee EE;
234+ 30
There are 3 fens and 3 fens altogether. Jtens 3_Eens =g tens
3+5=8 351+ 30=2381
in total there are & tens.
234+ 50 =284
3-digit number | Understand the exchange of 10 tens for 1 Add by exchanging 10 tens for 1 hundred. Understand how the addition relates to
+ 10s, with hundred. counting on in 10s across 100.
exchange 164 +20=7

164 + 20 = 204

by P

1.5 Lol] 200

P T S S T N S S R |

184 +20=7
f'cancountin 105 ___ 154 204
184 + 20 = 204

Use number bonds within 20 to support
efficient mental calculations.

365+ 50

There are § tens and 3 fens.
That is 13 fens.

365+ 50=300+130+3
365+ 50 =435




J-digit number
+ 2-digit
number

Use place value equipment to make and
combine groups to model addition.

oW R R

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 to place value
at each stage of the calculation.

J-digit number
+ 2-digit
number,
exchange
required

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

Use place valve counters to represent
154 + 72,

Use this to decide if any exchange is
required.

There are 3 fens and 7 tens. That is 12 tens
g0 [ will exchange.

Represent the required exchange on a
place value grid using equipment.

275+ 16=7

273+ 16 =291

Mote: In this example, a mental method may
be more efficient. The numbers for the
example calculation have been chosen to
allow children to visualize the concept and
see how the method relates to place value.
Children should be encouraged at every
stage to select methods that are accurate

and efficient.

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

8 — ==
LR =]

;
I e

275 +16=291

J-digit number
+ J-digit
number, no
exchange

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

326 + 541 is represented as;

TG
- EEE

Represent the place value grid with
equipment to model the stages of column
addition.

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

J-digit number
+ 3-digit
number,
exchange
required

Use place value equipment to enact the
exchange required.

There are 13 ones.
I will exchange 10 ones for 1 ten.

Model the stages of column addition using
place value equipment on a place value
grid.

a

:ﬁl ‘ I ]
-
j;I%T |

it
a {

Use column addition, ensuring
understanding of place value at every stage
of the calculation.

wl -0

H T

2

- i
L)

126 + 247 = 343

Mote: Children should also study examples
where exchange is required in more than
one column, for example 165 + 318=7




Representing Encourage children to use their own Children understand and create bar models | Use rebresentalinns to support choices of
addition drawings and choices of place value to represent addition problems. appropriate methods.
problems, and | equipment to represent problems with one ,
selecting ar more steps. 273+99=7 H
appropriate
methods These representations will help them to 374
select appropriate methods. = [ = I will add 100, then subtract 1 fo find the
soiution.
275+ 99 =374
126+ {05 +83=7
I need to add three numbers.
128 + 105 = 233
33
F___*___ﬁ
128 | W5 | 8%
36
r_____*_____ﬂ
Year 3
Subtraction
Subtracting Use known facts and unitising to subtract Use known facts and unitising to subtract Understand the link with counting back in
100s multiples of 100. multiples of 100. 100s.
.. a 100 200 300 400 500
— e omm = 4-2=2 400 - 200 = 200
5-09-3 400 - 200 = 200 Use known facts and unitising as efficient
500 - 200 = 300 and accurate methods.
I know that 7 - 4 = 3. Therefore, | know that
700 - 400 = 300.
J-digit number | Use number bonds to subtract the 1s. Use number bonds to subtract the 1s. Understand the link with counting back
-1s, no using a number line.
exchange H T [+]
3z Use known number bonds to calculate
E: mentally.
q q76-4=7
o
@ () ()
an
6-4=2
1 476 - 4 = 472
8-4=3
319 -4=315
J-digit number | Understand why an exchange is necessary | Represent the required exchange on a Calculate mentally by using known bonds.
- 1s, exchange | by exploring why 1 ten must be exchanged. | place value grid.
or bridging 191 -6=7
required Use place value equipment. 197 -6=7
191 -1-9=145
o]
o
0

LEEL Y.

AEAEAR
="




J-digit number
-10s, no

Subtract the 105 using known bonds.

Subtract the 105 using known bonds.

Use known bonds to subtract the 10s
mentally.

exchange H T 0
# ] n 3F2-80=7
e i EEEEE 70-50=20
So, 372 - 50 =322
Gtens — 1 ten = 7 tens
361 -10=7 381 -10=371
8 tens with 1 removed is 7 tens.
381 - 10 =371
J-digit number | Use eguipment to understand the exchange | Represent the exchange on a place value Understand the link with counting back on a
—10s, of 1 hundred for 10 tens. grid using equipment. number line.
exchange or
bridging 210 -20=7 Use flexible partitioning to support the
required s calculation.
H T 0
E 235-60=7
I need to exchange 1 hundred for 10 tens, @ @ o
to help subiract 2 tens.
H T | o 235=100+130+5
235-60=100+70 +35
i Eﬁ%%ﬂ -
270 -20=190
J-digit number | Use place value equipment to explore the Represent the calculation on a place value | Use column subtraction to calculate
- up to 3-digit | effect of splitting a whole into two parts, and | grid. accurately and efficiently.
number understand the link with taking away.
T 7] HTO
i 2L 9949
i SEE
i ’
T O
aaa I FELL HTO
i I”;ﬂm 99 9
-3 52
7 ] 4 T
| 2
i 9949
-352
B 4 7
3-digit number | Use equipment to enact the exchange of 1 Model the required exchange on a place Use column subtraction to work accurately
— up to 3-digit | hundred for 10 tens, and 1 ten for 10 ones. | value grid. and efficiently.
number,
exchange 175-38=7 %1—2
required — I need to subfract G ones, so | will exchange | _ 5 4
a ten for 10 ones. T3 7
H 75-38=137

-
i

m

AaaaE
Doman
L LY

sasan
SENNN
LR L LY

If the subtraction 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.

r
L
2

o=
* v




Representing Use bar models o represent subtractions. Children use alternative represeniations o
subtraction check calculations and choose efficient
problems ‘Find the difference’ is represented as two methods.
bars for comparison.
Children use inverse operations to check
Teom A additions and subtractions.
The part-whole model supporis
Team B ‘_,' understanding.
Bar models can also be used to show that a | | 1@ve completed this sublraction.
part must be taken away from the whole. 323-270=205
I will check using addifion.
HTO
270
+2 5 85
525
Year 3
Multiplication
Understanding | Children continue to build understanding of | Children recognise that arrays demonstrate | Children understand the link between
equal grouping | equal groups and the relationship with commutativity. repeated addition and multiplication.
and repeated repeated addition. )
addition They recognise both examples and non- e L N W I R L
examples using objects. ( ) I/-Y-W_Y-W-\F
1] 3 6 L] " 15 [:] k1l 2
34 eos '
- el 5 groups of 3 is 24.
@22 ' @
Oaﬂ This is 3 groups of 4 3+3+3+3+3+3+3+3=24
@ i i ' §x3=24
This is 4 groups of 3.
Children recognise that arrays can be used A bar model may represent multiplications
to model commutative multiplications. as equal groups.
g BREER :
¥¥¥¢- [I.Ib A[AIG a‘]‘
% g‘%% {”g
| can see 3 groups of 8.
| can see 8 groups of 3.
Using Understand how to use times-tables facts Understand how times-table facts relate to Understand how times-table facts relate to
commutativity | flexibly. commutativity. commutativity.
to support
understanding | [alelelele)) I need to work out 4 groups of 7.
of the times- Sl o K
tables 000000 l know that 7 x 4 = 28
[Slelelelele]
00006 so, | know that
6x4=24 4 groups of 7 = 28
4%x6=24 and

There are 6 groups of 4 pens.
There are 4 groups of 6 bread rolls.

I can use 6 x 4 = 24 to work out both totais.

7 groups of 4 = 28.




Understanding
and using =3,
=2, =4 and =8
tables.

Children learn the times-tables as “groups
of, but apply their knowledge of
commutativity.

== o e @ %
U] *? )
e 8P Ge

m % A VN

I can use the =3 table to work out how
many keys.

[ can also use the =3 table to work out how
many batteries.

Children understand how the =2, =4 and =8
tables are related through repeated
doubling.

‘000"

'\O_Q_ofl
0@ 000
000 00
Ix2=6 Ixgd=12

Children understand the relationship
between related multiplication and division
facts in known times-tables.

2=5=10
F=2=10
10=5=2
10+2=3

Using known

Explore the relationship between known

Understand how unitising 10s supports

Understand how to use known times-tables

facts to times-tables and multiples of 10 using place | multiplying by muliiples of 10. to multiply multiples of 10.
multiply 10s, value equipment.
for example +2 42 42 a2
3 x40 Make 4 groups of 3 ones. (‘WW
g8 0688 088 680 .... 012345678
Make 4 groups of 3 tens. ® @ @ @ +20 +20 420 +20
i
IO O T OO @@@@ 0 I 20 30 40 50 60 70 80
What is the same? 4 groups of 2 ones is 8 ones. 4=2=§
What is different? 4 groups of 2 tens is & tens. 4%20=80
4=2=§
4 =20 =80
Multiplying a Understand how to link partitioning a 2-digit | Use place value to support how partitioning | Use addition to complete multiplications of
2-digit number | number with multiplying. is linked with multiplying by a 2-digit 2-digit numbers by a 1-digit number.
by a 1-digit number.
number Each person has 23 flowers. 4%x13=7
3x24=7
Each person has 2 tens and 3 ones. 4%x3=12 4x10=40
(} A ' T 0 12+ 40 = 52
o [Feeeeeseee] asan
’ (—) 4x13=52
o Wy Wy ||
n M n frrrzrzrmn (Gasa)
There are 3 groups of 2 tens. 3xd=12
There are 3 groups of 3 ones.
] I I i t t del th Ll 2
se place value equipment to model the
multiplication context. 8888
§——t soosn
T (o] E sonn
'4_}‘ T aan
n T T 3%20=60
' errrrrrrTn sss 60+12=72
3x%x24=72

There are 3 groups of 3 ones.

There are 3 groups of 2 tens.




Multiplying a

Use place value equipment to model how

Understand that multiplications may require

Children may write calculations in expanded

2-digit number | 10 ones are exchanged for a 10 in some an exchange of 1s for 10s, and also 10s for | column form, but must understand the link
by a 1-digit multiplications. 100s. with place value and exchange.
number,
expanded Im24=7 4m=23=7 Children are encouraged to write the
column expanded parts of the calculation
method I=20=60 T 0 separately.
F=d=12 SEE T
ey T [5] TO
ma|a B e prrereesas FTELL 15
gg u L m:&‘ﬂ TR aaasan P 6
aa : = rrrrTYTITRY LR N —
oo, : | e FEELY G=5
[— 1_1_1 [— e ELELL + 6x 10
&0 . 2 0 0 2 72 — L
T o] —_—
Im24=60+12 jestiisiet; LL] 5x25=7
I=24=7F0+2 iy
3=24=72 ey TO
fiisiasiisl
e 28
" 5
=) 0 sas
4=23=92 100 5x20
140
T
[010)
[G0)]
[010])
[010]
[0,0]
S=23=7
Sx3=13
5= 20=100
S=23=115
Year 3
Division
Using times- Use knowledge of known times-tables to Use knowledge of known times-tables to Use knowledge of known times-tables to
tables calculate divisions. calculate divisions. calculate divisions.
knowledge to
divide I need to work out 30 shared between 3.

ALITREUIDETT

24 divided info groups of 8.
There are 3 groups of 8.

i

48 divided info groups of 4.
There are 12 groups.

4= 12=48
45 +-4=12

I know thal 6 = 3 = 30
S0/ know that 30 + 3= 6.

A bar model may represent the relationship
between sharing and grouping.

| & % & | I | & &
24+4=8
24+6=4

Children understand how division is related
to both repeated subtraction and repeated
addition.

-8 -8 -8
F 4 + |
0 8 16 24
24+8=3

+8 8 +8 +8
k .L } } {
0 8 16 24 32




Understanding
remainders

Use equipment to understand that a
remainder occurs when a set of objects
cannot be divided equally any further.

mimim)

There are 13 sticks in total.
There are 3 groups of 4, with 1 remainder.

HEEEREEETRTN

Use images to explain remainders.

o0099 @
20000 @
20009
0009

22 = 5 =4 remainder 2

Understand that the remainder is what
cannot be shared equally from a set.

22-5=7
F=5=13
4=5=20

2= 3=23 .. thisis larger than 22
So, 22 = § = 4 remainder 2

Using known
facts to divide
multiples of 10

Use place value equipment to understand
how to divide by unitising.

Make & ones divided by 3.

Now make 6 tens divided by 3.

aao

What is the same? What is different?

Divide multiples of 10 by unitising.

12 tens shared into 3 equal groups.
4 tens in each group.

Divide multiples of 10 by a single digit using
known times-tables.

160+3=7
180 is 18 tens.

18 divided by 3 is 6.
18 tens divided by 3 is 6§ tens.

16+3=6
1680 + 3 = 60

2-digit number
divided by

1-digit number,
no remainders

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

Ommmms 0000
Ommmms 0000
o
o

45=2=7

Children explore which partitions support
particular divisions.

T
]
e

e

Children partition a number into 10s and 1s
to divide where appropriate.

60 =2 =30
G+2=4
30+4=734
66 +2=34

First divide the 10s.

i

Then divide the 15.

I need to partition 42 differently to divide by
3

(===  (E153)
= @
42=30+12
42+3=14

Children partition flexibly to divide where
appropriate.

42+3=7
42 =40+2

I need to partition 42 differently fo divide
by 3.

42=30+12

2-digit number
divided by
1-digit number,
with
remainders

Use place value equipment to understand
the concept of remainder.

Make 28 from piace value eguipment.
Share it into 2 equal groups.

P

Eiseesies)) (nooa)s

(exerrreren ) (o oo a)

There are two groups of 14 and
1 remainder.

Use place value equipment to undersiand
the concept of remainder in division.

29:2=7
(o™ ) (nooo)a
Eiszizazz)) CEELDR)

28 = 2 = 14 remainder {

Pariition to divide, understanding the
remainder in context.

67 children try to make 3 egual lines.

67 =30+ 17
a0 +=3=10

17 + 5 = 3 remainder 2
67 = 5 = 13 remainder 2

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




Year 4

Ensure that children understand how the Th | H T 0
columns relate to place value and what to Y I.‘... ©EOEE
do if the numbers are not all 4-digit
numbers. EEEE] IO. GE0)
Use equipment.to show 1,905 + 775. B
Th | H [T 0
ST | R H T o ] loooool%@@@
[ ] eee 00000
@@ CEEE) loo ©ee
]::m 50000 00000 : _
~Th == 0
Why have only three columns been used for | |@ OO0
the second row? Why is the Thousands box
empty? 8888 [.. ©00] ®
Which columns will total 10 or more?
[ m ] H T ]
|o |ooooo CEEEE
lnoo loo Ce) "

Include examples that exchange in more
than one column.

Year 4
Concrete Pictorial Abstract
Year 4
Addition
Understanding | Use place value equipment to understand Represent numbers using place value Understand partitioning of 4-digit numbers,
numbers to the place value of 4-digit numbers. counters once children understand the including numbers with digits of 0.
10,000 relationship between 1,000s and 100s.
2,000 + 500 + 40 + 2 = 2.542 @@o
5,000 + 60 + & = 5,068
4 thousands equal 4,000
Understand and read 4-digit numbers on a
1 thousand is 10 hundreds. number line.
5.m0 . S0
Choosing Use unitising and known facis to support Use wnitising and known facis to support Use unitising and known facts to support
mental mental calculations. mental calculations. mental calculations.
methods
where NMake 1,405 from place value equipment. Th | H T, 5] 4256+ 300=7
appropriate EEEE BE lelololololl | L1 [}
Add 2,000. d 2+3=3 200 + 300 = 500
280
Now add the 1,000s. 4,256 + 300 = 4,536
1 thousand + 2 thousands = 3 thousands
I can add the 100s mentaily.
1,405 + 2,000 = 3,405
200 + 300 = 500
So, 4,256 + 300 = 4,596
Column Use place value equipment on a place Use place value equipment to model Use a column method to add, including
addition with value grid to organise thinking. required exchanges. exchanges.
exchange

Th H T(O)
I 5 5|4
+ 4 2 3|7
I

)

Th H(T)O
I 5|54
+4 2|3|7
q |

-
Th(HYT O
1|s]s5 4
+ 4213 7
7)a
i
(MMYH T O
15 5 4
H4l2 3 7
5]7 a 1

Include examples that exchange in more
than one column.




Representing Bar models may be used to represent Use rounding and esfimating on a number
additions and additions in problem contexts, and fo justify | line to check the reasonableness of an
checking mental methods where appropriate. addition.
strategies
ThH T O
0 1L0OD 2,000 3,000 4,000 5,000 £.000 7,000 2,000 9,000 0,000
| 1373 | 799
T sa | 2T % l912+6149=7
I 3 7 3
e | used rounding to work out that the
answer should be approximately
| chose to work out 574 + 800, 1,000 + 6,000 = 7,000
then subftract 1.
6,000
I 4 1
2,999 3.001

This is eqguivalent to 3,000 + 3,000.
Year 4
Subtraction
Choosing Use place value eguipment to justify mental | Use place value grids to support mental Use knowledge of place value and unitising
mental methods. methods where appropriate. to subtract mentally where appropriate.
methods
where Th H | T 5] 3,501 - 2,000
appropriate 28860 80000 NNNY 000009

L L ® L) 3 thousands - 2 thousands = 1 thousand

E E E E E E 7,646 - 40 = 7,606 3,501 - 2,000 = 1,501
What number will be left if we fake away
3007

Column Understand why exchange of a 1,000 for Represent place value equipment on a Use column subtraction, with understanding
subtraction 100s, a 100 for 10s, or a 10 for 1s may be place value grid to subtract, including of the place value of any exchange

with exchange

necessary.

exchanges where needed.

[m H T )
i (1] ) "

{

) H T )
9 e POORY]

SOSCOENN

T | | T
[GOTOA

T

required.

—
-2

&> N
N o -
=<9

-DL

= E

& NI

win o,

-
-4
:J

~
P

win on -

<3
ol N |

win wnf—
o|lo o|lo

R

Column
subtraction
fwith exchange
across more
than one
column

Understand why two exchanges may be
necessary.

2,502-243=7

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

2502-243=7

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

2,502-243=7




I need to exchange a 10 for some 15, but
there are not any 10s here.

e
win T
wle 2
a|lw KO

L8]

Representing
subtractions
and checking
strategies

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

Total
5.762
i

1

Yes voles

2,899 ]

Mo votes

I can work out the tofal number of Yes voles
uging 9,762 - 2,899

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

T
99

Danny

Luis

Use inverse operations to check
subtractions.

I calculated 1,225 - 799 = 374.
I will check by adding the parts.

1,225

Wi T
L -1
w|r oo

The parts do not add fo make 1,223
I must have made a mistake.

Year 4
Multiplication

Multiplying by

Use unitising and place value equipment to

Use unitising and place value equipment to

Use known facts and understanding of

Represent the =11 table and =12 tables in
relation to the =10 table.

2x i1 =20+2
Ix11=30+3

£ =9
x
-
ey
|

&
+
I

=]

a
S
by
Fa

multiples of 10 | understand how to multiply by multiples of understand how to multiply by multiples of place value and commutativity to multiply
and 100 1, 10 and 100. 1, 10 and 100. mentally.
4=F=25
4 =70 =280
40 = 7 = 280
3 groups of 4 ones is 12 ones. Ix4=12 4 =700 =2 800
3 groups of 4 fens is 12 tens. 3=40=120 400 = 7 = 2,800
3 groups of 4 hundreds is 12 hundreds. 3= 400=1200
Understanding | Understand the special cases of multiplying | Represent the relationship between the =9 Understand how times-iables relate to
times-tables by 1 and 0. table and the =10 table. counting patterns.
upto12 =12

Understand links between the
=3 table, =6 table and =9 table
J=6i5double 5= 3

=5 table and =6 table
| know that 7= 5 =33
s0lknowthat 7 =6=35+7.

=5 table and =7 table
I=7=3=3+3=2

L] s
i

In?

=8 table and =10 table
6= 10=60
G6=9 =60-6




Understanding
and using
partitioning in

Make multiplications by pariitioning.

4= 125 4 groups of 10 and 4 groups of 2.

Understand how multiplication and
partitioning are related through addition.

Use partitioning to multiply 2-digit numbers
by a single digit.

multiplication QQOO0000 00000000 18x6=7
[cccsccocaog Q0000000 00000000
[ ccooo0000) oQ0QCQ000 00000000 BabulxhsBxb
eeeceeeec] SRSO0C0C BSSO0C00 TR
T T T = 108
[ceccccccoc) 4x3=12 4x5=20 4xg-m:
4=12=40+8 4=3=12
4=5=20
12+20=232 18=6=10=§+8=6
= 60 + 48
4%x8=32 = 108
Column Use place value equipment to make Use place value equipment alongside a Use the formal column method for up to
multiplication multiplications. column methaod for multiplication of up to 3-digit numbers multiplied by a single digit.
for 2- and 3-digit numbers by a single digit.
3-digit Make 4 = 136 using equipment. 3 i
numbers 000000 32 )
muitiplied by a | 25000000 00000 - 3 136
single digit b
...G.. a36 Understand how the expanded column
metheod is related to the formal column
I can work out how many 1s, 105 and 100s. methed and understand how any
exchanges are related to place value at
There are 4 = § ones. .. 24 ones each stage of the calculation.
There are 4 = 3 tens .. 12 tens 33
There are 4 = 1 hundreds ... 4 hundreds . & 23
x 5
_ I 5
24 + 120 + 400 = 544 i § o “.5
I1s
Multiplying Represent situations by multiplying three Understand that commutativity can be used | Use knowledge of factors to simplify some
more than two | numbers together. to multiply in different orders. multiplications.
numbers
[32528) ca002a onoaos aoonos pogage | 24u5=12x2x5
- - GD;CDD ;300;30;2; O;COOO OCOD:}’C‘.
9989 ® COOCO0 0OQQQOT QOOO00 QQQQO0 |2 x 2 = 5 -
Z2xfx{0=120
12 % 10=120 1210 =120
_ 50,24 x5=120
Each sheef has 2 = § siickers. mﬁzﬁ: g _ ;gg
There are 3 sheets. -
There are 3 = 2 = 3 sfickers in fotal.
S5x2x3=30
10x3=30
Year 4
Division

Understanding
the
relationship
between
multiplication
and division,
including
times-tables

Use objects to explore families of
multiplication and division facts.

4x§=24
24 iz 6 groups of 4.
24 is 4 qroups of 6.

24 divided by 6 is 4.
24 divided by 4 is 6.

Represent divisions using an array.

000000
000000
000000
000000

B:Tud

Understand families of related multiplication
and division facts.

Iknow that 5= 7 =33
50 | know all these facts:

J=7=33
7=3=33
35=3=7
35=7=3
35+5=7
33=7=23
7F=33+3
J=33+7




Dividing
multiples of 10

‘Use place value equipment to understand

how to use unitising to divide.

Represent divisions using place value
equipment.

Use known facts to divide 105 and 100s by
a single digit.

and 100 by a
single digit . E’ a:3] 15+3=35

E@ ...... 150+ 3 =50

:'ffj'D St a2 e & 1500 + 3 = 500
= CROEEEEOE®
ave+ ¥ ]

G ones divided into 2 equal groups

e e o 000000000

G fens divided info 2 equal groups §=3=3

4 tens in each grou|

group § tens divided by 3 is 3 tens.

& hundreds divided info 2 equal groups S hundreds divided by 3 is 3 hundreds.

4 hundreds in each group
Dividing 2-digit | Pariition into 10s and 1s io divide where Pariition into 100s, 105 and 15 using Base Pariition into 100s, 10s and 1s using a pari-
and 3-digit appropriate. 10 equipment to divide where appropriate. whole model to divide where appropriate.
numbers by a
single digitby | 39<=3=7 38=3=7 142+2=7
partitioning
into 100s, 10s ™)
and 1s g E E

_ | = @ X
w0 =30 [PETT Jgroups of iten 3 groups of 3 ones |ml>;‘-D J.no}-D Ec?-D
39=30+9 39=30+9 100 + 2 =50
40+ 2 =20
30=3=10 30=3=10 6+2=3
9+3=3 9+3=3 B0+ 20+3=73

39+=3=13 39+=3=13 142+ 2 =73
Dividing 2-digit | Use place value equipment to explore why Represent how to partition flexibly where Make decisions about appropriate
and 3-digit different paritions are needed. needed. paritioning based on the division required.
numbers by a
single digit, 42+3=7 Gd+7=7 Q @ a @
using flexible
partitioning I will spiit it into 30 and 12, so that | can | will partition info 70 and 14 because lam | (s0) (2) (s0) () (s0) (=) (s0) (1)

divide by 3 more easily.

oo

dividing by 7.

T =il

2000000
2000000

B+l

Nae2adb T2al=db rET T Masb=i2
Understand that different partitions can be
used to complete the same division.

[i+}]

e NN M -

Understanding
remainders

Use place value equipment to find
remainders.

83 shared into 4 equal groups

There are 24, and 1 thaf cannot be shared.

@@,
LTS

Represent the remainder as the part that
cannot be shared equally.

o0
Q
Q0

0000000000 82
cesesessss 0o00

72+ 5 =14 remainder 2

0000

Understand how partitioning can reveal
remainders of divisions.

§0+4=20
12+4=3

895 = 4 = 23 remainder 3




Upper Key Stage 2

KEY STAGE 2

In upper Key Stage 2, children build on secure foundations in calculation, and develop fluency, accuracy and flexibility in their approach to the four

operations. They work with whole numbers and adapt their skills to work with decimals, and they continue to develop their ability to select appropriate,

accurate and efficient operations.

Key language: decimal, column methods, exchange, partition, mental method, ten thousand, hundred thousand, million, factor, multiple, prime number,

square number, cube number

Addition and subtraction: Children build on their | Multiplication and division: Building on their Fractions: Children find fractions of amounts,

column methods to add and subtract numbers understanding, children develop methods to multiply a fraction by a whole number and by

with up to seven digits, and they adapt the multiply up to 4-digit numbers by single-digit and another fraction, divide a fraction by a whole

methods to calculate efficiently and effectively 2-digit numbers. number, and add and subtract fractions with

with decimals, ensuring understanding of place Children develop column methods with an different denominators. Children become more

value at every stage. understanding of place value, and they continue confident working with improper fractions and

Children compare and contrast methods, and they | to use the key skill of unitising to multiply and mixed numbers and can calculate with them.

select mental methods or jottings where divide by 10, 100 and 1,000. Understanding of decimals with up to 3 decimal

appropriate and where these are more likely to be | Written division methods are introduced and places is built through place value and as

efficient or accurate when compared with formal adapted for division by single-digit and 2-digit fractions, and children calculate with decimals in

column methods. numbers and are understood alongside the area the context of measure as well as in pure

Bar models are used to represent the calculations | model and place value. In Year 6, children arithmetic.

required to solve problems and may indicate develop a secure understanding of how division is | Children develop an understanding of

where efficient methods can be chosen. related to fractions. percentages in relation to hundredths, and they
Multiplication and division of decimals are also understand how to work with common
introduced and refined in Year 6. percentages: 50%, 25%, 10% and 1%.

Concrate Pictorial Abstract
Year 3
Addition
Columm Use place walus sguipment to represant Repres=nt additions, using placs valus Use column addition, including sxchanges.
addition with sdditions. =guipment on 3 place walue grid alongside
whole written methods. Inis N r.0
numbers Add = row of counfers onto the plsce value : 1 o :
gnd fo show 15,725 + 4.072. S S S N s
e - S ] 3 7 5 A4 3
[ T ™ T s T 7 [ © | & EEEss s ¥
- e | e ]
I need to exchange 10 fens fora T00.
TIhTh H T O
a o 1 L] L]
«1 | 1 7 %
38 3 2 8
Representing Bar models repre=sent addition of two or Use spproximation to check whether
additions mare numbers in the context of problem answers are reasonsble.
solving.
r TTHTh M T O TThTh H T ©
e e [T 2 3 4 0 5 T ¥ 4 DS
+ T B A 2 - T 8 A 2
T 1 2 o0 2 A 7 2 1 2 a7
wosy [ azeee [ tuesa )
T‘ [ will wse 23,000 + 8 000 fo check.
™ H =] L L
FIEC ] & 00
EEEE EX




Adding tenths

Link reasure with additon of decimals.
Two fenghhs of fencing sre 0-6 m and
0-2m.

Haowr fong are they when sdded fogether?

0-6 m 0-2 m

i

Use a bar model with a number line to add
tenths.

Or6i 03 m
[ : T ! ]

|ﬂl|-.|-:||.. ||2||.- Bawm |a|..- |ﬂl|-.-.|:-|.. ||?||.-I

E " 4 3 § " " 3 i " 1

o 0 02 03 04 05 06 OF 0B 09

0-6+0-2=0-8
£ tenths + 2 tenths = § fenths

Understand the link with adding fractions.
6 1 _ 8
JURSTIT

& tenths + 2 tenths = § fenths
06+02=08

Adding
decimals using
column

Use place value equipment fo represent
additions.

Use place value equipment on a place
value grid fo represent additions.

Add using a column method, ensuring that
children understand the link with place
value.

addition Show 0-23 + 0-45 using pisce value Represent exchange where necessary.
counfers. 9 Tth Hen
[ [ hh £« Tih bk : : : ;
a-8 23 |*
- + 03 3 0.6 8
S L= * [ Include exchanges whers required,
e alongside an understanding of place value.
Include examples where the numbers of E 'T:' ”:'
decimal placas are differsnt. B3 3§
1 -3 8
< : = = s Include additions where the numbers of
S2009| - -0 o | inel -
I - 1 ! 1 5 | decimal are differnt.
® o5 eeeee| | I places
24+065=2
& - Tk Fi
2 &
o & %
Year 5
Subtraction
Column Use place valus equipment to understand Reprasent the stages of the calculation Use column subtraction methods with
subfraction where exchanges are required. using place value equipment on a grid exchange where required.
with whole alongside the calculation, including
numbers 2250-1.070 exchanges where required. TThTh ¥ T O
70 9 7
. 15,735 - 2,582 = 13,153 -4::8:-8% 3.4
T 3
: 1o e s e e e o L R R
° | oo ;e 2| 62,097 - 18,534 = 43,563
),
Now tebtract e Bx Lanange | hundred for 10 e
C S T TV § ] mnurto
RO e+ i+ 3%
\ ron s
Sltreet e D04 1 GO0y 4l ©.000 V
™l %1 8 1 ¥ o mn ro
| e | 5 R EQ W
Checking Bar models represent subtractions in Children can explain the mistake made
strategies and problem contexts, including ‘find the when the columns have not been orderad
representing difference’. correctly.
subtractions

Atiatics Stadum [ 15450 ]
Wesodrome sI%

?

L LR

Use approximation to check calculations.

[ ealculsted 12,000 + 4.000 mentally fo
check my subfraction.




Choosing

To subtract two large numbers that are

efficiemt clase, children find the difference by
methods counting on.
2002-1595=2
.r"-'_'_'—"‘\/ﬂ'\
L FI T ]
Use addition to check subfractions.
I calowlated 7,546 - 2,355 = 5,191
I will chech using the inverse.
Subtracting Explore complements to @ whole number by | Use 3 place valus grid to represent the Use column subtraction, with an
decimals woarking in the context of length. stages of column subtraction, including understanding of place value, including
=xchanges where required. sulbiracting numbers with different numbers
H of decimal places.
H 574-2-25=2
3921 -375=2
O .« Tih ieh
5.7 4 O - Tth Hth Thth
=2-2 8 3-89 2 |
Euchange i ienth Rar i hundeediva - 3.7 §5 @
I OO I T & Tth ek L
essen| [oooc esees| T T ¢
o S -l - 12 5
Pitmy fasbieinl® thie § Fasedveditis
] " i sth O - Tih kel
ssees| Soooo eseea T -
- eaeel| -2 2 5
e q
Mo wibfeoef the ] ieni, Shae the ] oney
[ a ] ™ | o - Tih Fe
SRR CDooCr R o7 s
B el - 2
FEER 14 1
Year 3
Multiplication
Understanding | Use cubes or counters to explore the Use images to explore examples and non- Understand the pattern of square numbers
factors meaning of 'square pumbers", sxamples of square numbers. in the multiplication tables.
25 is 8 square number because if is made Use a multiphcation grid to circle each
from 5 rows of 5. square nurnber. Can children spot &
pattern?
Use cubes to explore cube numbers.
Ewi=54
[y & = 64
-~ ﬁf
#1s 5 cube number. 12 is not 5 square number, because you
cannot muitiply & whole number by ifself fo
make 12,
Multiplying by | Use place value eguipment to multiphy by Understand the effect of repeated Understand how exchange relates to the
10, 100 and 10, 100 and 1,000 by unitising. multiphcation by 10. digits when multiphying by 10, 100 and
1,000

&uledones =& Ll L] Ll L]
& = 10w & bens w 40

& w 100 = & hundreds
= 40

1,000,

H T o |

oiial

17 = 10 =170
IF w00 = 97 = 10 = 10 = 1,700
7= 1,000=17 = 10 = 10 = 10 = {7,000




Multiplying by

multiples of 10,

100 and 1,000

Use place value eguipment to explore
multiplying by unitising.

"'51_:!:5’:!} n1r£]fgn_‘](n1'!)

II'H‘HIHIH I'IH‘!IIIHI mﬂmhmﬂ

= _.-r -

S groups of 3 ones is 15 ones.
S groups of 3 fens i 15 tens.

Eo, { know thaf 5 groups of 3 thoussnds
wouwld be 15 thousands.

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

e
FROE Sa8E DRED SEsS
dwm3=q2 Ewd=24
4w 300 = 1200 6= 400 = 2400

Use known facts and unitising to multiphy.

Swd=320
5w 40 =200

5w 400 = 2,000
5w 4,000 - 20,000

5,000 = 4= 20,000

Multiplying up | Explore how to use partitioning o multiphy Repres=nt multiplications using place value | Use an area medel and then add the parts.
to 4-digit efficienthy. =quiprment and add the 15, then 10s. then
numbers by a 100s, then 1,000s.
single digit Buir=" I &0 3
1] T a S| M0x5=500 | 60=5=300 F=5=1I5
L] BEEEED 009
& Use a column multiplication, including any
- m required exchanges.
e ‘BO006 000 e
@ L
e 00000000 L
80+ 56 = 136 L] om::u
So, 8w 17 =136
Multiplying 2- | Partition one number inte 10s and 1s, then | Use an area model and add the parts. Use column multiplication, ensuring
digit numbers | sdd the parts. understanding of place value at each stage.
by 2-digit w52
numbers 23mi5=2 1y
Mim A= Wwtols 27
- T FIC]
mm@ mmmmm ] w3 B30 Ew 0w B [ ] 2 3-_-$ a7
Ilﬂlﬂ[ﬂ[ﬂ DOaOIas >
+ & 0
e o Sm|  0u3eHow? Besedde’ | T T
ol % ' 17
N 28w 15 =420 2IB M7
LT} 45 GA0 Wazd
Thgig gie 345 Dattics of =il b Sl I ]
EIE
23m15=2345 x 27
288 Wu?¥
680 a0
918 W7
Multiplying up Use the area madel then add the parts. Use column multiplication, ensuring
to 4-digits by understanding of place value at each stage.
2-digits L ~ i = ¥ WH TG
L | 1 LI I & 3
: L 1 1oe | 12
T z B 6 I3 u 2
—— H I & 3 0 14310
S ——— 1 ] 143 w12

143w 72 =1,716

Progress to include examples that require
multiplz exchanges as understanding.
confidence and fluency build.




1274%3223
First muttiply 1,274 by 2.

Then multiply 1,274 by 30.

FRC N TT
1 B F 2 A

Fimally, find the fofsl

I 2 7 4
2 2
2 5 4 8 1274 = 2
PAa,2.20 L.IT4 = 30
4 0 7T & B 1274 = 32

1,274 = 22 = 40,768

Multiplying Use place valus equipment to explore and Represent multiplication by 10 as exchange | Understand how this exchange is
decimals by understand the exchangs of 10 tenths, 10 on 3 place value grid. represented on & place valus char.
10, 100 and hundredths or 10 thousandths. o )
1.000 S Teeew | Th]H | T ] O[Tt
[eees - ADE
25=10=25 2.5 T
25 = 100 = 250 | S0 |-
25 x 1,000 = 2,500 1"_. s9 o0 o]~
r z
O-fdm {0 =194
Year 3
Diwision
Understanding | Use eguipment to explors the factors of 3 Understand that prime numbers are Understand how to recognise prime and

factors and
prime numbers

given number.

b

]

T

24+3=8

24+ 8=3

2 and 3 are factors of 24 because they
divide 24 exacty

Ts & w o pmgender &

5 is not g factor of 24 because there is 5
remsinder

numbers with exacthy two factars.

13+1=13
13+2=6r1
13+4=4r1

1 and 13 are the only factors of 13.
13 is & prime number.

compasite numbers.

i know that 31 is & pnme number becsuse i
can be divided by only 1 and #self without
leaving 2 remainder.

i know that 33 is ot 8 primme number as i
can be divided by 1, 3, 11 and 23.

i know that 1 is mof & priee number, 55 if
has only 1 factor.

Understanding
inverse
operations and
the link with
multiplication,
grouping and
sharing

Use equipment to group and share and to
explore the calculations that are present.

[ hawve 28 counfers.
I made T groups of 4. There are 28 in tofal

[ have 28 in tolal. | shared them equally into
7 groups. There are 4 in each group.

[ have 28 in tolal I made groups of 4. There
are 7 equal groups.

Represent multiplicatire relationships and
explore the families of division facts.

(eess) (eses) (seee) esee) snee)
[esss) ssss) sses)(sses)(anee)
(eses)(eens) (sese) sase) sens)

B0 +4=15
E0+15=4

Repres=nt the different multiplicative
relationships o solve problems requiring
inverse opsrations.

oaaal_|

o+ j- 1 i
[:]- CTH |:| L
[:I- =il
Understand missing number problems for

division calculations and know how 1o solve
them using inverse aperations.

22:2=2
22+2=2
2:2=22

P+22=2




Dividing whole | Use place value eguipment to support Use a bar model to support dividing by Understand howi and why the digits changs
numbers by unitising for division. unitising. on 3 place value grid when dividing by 10,
10, 100 and 100 or 1,000
1,000 4,000+ 380+ 10=38
il Th
%% % l | - ‘ - | E |
+ =z
s+ sl s 280 3,2cm 100=2
4.000 is 4 thoussnds /\ 2,200 is 3 thowssnds gnd 2 hundreds.
’ - ) 200+ 400=2
4w {000= 4,000 0 = D 3,000+ 100 =30
3200+ 100 =32
Zo, 4,000 = 1,000 =4 380 is 38 tens. o
28 = 10 =280 Eo, the digits will mowve two places fo the
10 = 38 = 380 night.
Zp, 380+ 10=238
Dividing by Use place value equipment fo represent Represent related facts with place valus Reasaon from known facts, based on

multiples of 10,
100 and 1,000

known facts and unitising.
@aw q;‘r.'?r ;‘:a; s ..-5“@
e, (Srreemes

F‘n;rm;ri
|'.|'n:r|1:r|:|:|||l‘:rrmn:r|1 ||u1:r|'m'n:||

15 opes puf into groups of 3 ones. There
are § groups.
15+3=5

15 fens put info groups of 3 tens. There are
5 groups.

150+20=35

eguipment when dividing by unifising.

180 iz 18 tens.

18 fens divided into groups of 3 fens. There
are B groups.

180+ 30=6

understanding of unitising. Use knowledgs
of the inverse relationship to check.

2,000 + 5= 600
2,000 + 50 =60
2000+ 500=8

5w 00 = 2.000
50 = 60 = 2.000
500 % 6 = 2,000

12 ones divided info groups of 4. There are
2 groups.

12 hundeds divided into groups of 4
hundreds. There sre 3 groups.

1200+ 400 =3

Diwiding up to
four digits by a
single digit
using short
division

Explore grouping using place values
=quipment.

BE+2=z2

There is 1 group of 2 hundredls,
There are 2 groups of 2 fens.
There are 4 groups of 2 ones.

264+ 2=134

Use place value equipment on a place
value grid alongside short division.

The model uses grouping.

A sharing model can also be used, although

the model would need adapting.
A
e (EEEE (e
EE

-
-+ = g

Lay out the problem as a sheort division.

There is T group of 4 in 4 fens.
There sre 2 groups of 4 in & ones.

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

0556
703 % *q %2
3,892+ 7 =556
Use multiplication to check.
556w 7T =2
Ew7=42
S0 = F =350
500 = 7= 2500

3,500 + 350 + 42 = 3,892




Whark with divisions that require exchange.
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Understanding | Understand remainders using concraie Use short division and understand In problem solving contexts, represent
remainders versions of a prablem. remainders as the last remaining 1s. divisions including remainders with a bar
muadel,
20 cakes divided info frays of & T_]| © Ly crat the prabien
(L] Al
:H0E BEEEEEENEE e
' ey b
B0 cakes in fofal. They make 13 groups of Treeew s | oo o8 § e gggf ;{E:Eg +33
£, with 2 remaining. R — T2k
uu-e iy it al b g
-'m:mrw-;?
Trors are § groags of &
Tlarrer g § oy rerrapeans 1
Dividing Understand division by 10 using exchange. | Represant division using exchange on a Understand the movement of digits on a
decimals by place valus grid. place valus grid.
10, 100 and
1,000 2 ones are 20 lenths. L_a Y I W 0 | = |Tth| Heh | Then
. - IROENEN
20 fenths dividad by 10 is 2 tenths. - = 0 =P |Sn [3%
o e 0-85+10=0-085
s
i
. ees 0 [« [Th[ Him | Thin
RAE
0 [« O TFE TS
T
85+ 100 =0-085
1-5is 1 one and 5 fenths.
This is equivalent to 10 tenths and 50
hundredihs.
10 fenths divided By 10 is 1 tenth.
50 hundredths divided by 105 5
hundredihs.
1-5 divided by 10 is 1 tenth and' 5
hundredihs.
1-5+10=0.15
Understanding | Use sharing to explors the link between Use a bar model and other fraction Use the link betwsen division and fractions
the fractions and division. representations to show the link between to calculate divisions.
relationship fractions and division.
between 1 whole shared between 3 people. c _4_5_11
fractions and | Each person receives one-third. TTTIT %
division
' 11 3
[ —4=—=21-
% I l+3=} I =4=7=123




Year 6

KEY STAGE 2

In upper Key Stage 2, children build on secure foundstons in calculation, and develop fluency, accuracy and flexibility in their approach to the four
operations. They work with whole numbers and adapt their skills to work with decimals, and they continue to develop their ability to select appropriate.
accurate and efficient operations.
Key language: decimal, colurmn methads, exchange, partition, mental method. ten thousand. hundred thousand, million, facter, multiple, prime number,
square number, cube number
Addition and subtraction: Children build on their | Multiplication and division: Building on their Fractions: Children find fractions of amounts,
column methods to add and subtract numbers understanding, children develop methods to multiply & fraction by a whole number and by
with up to seven digits, and they adapt the multiply up to 4-digit numbers by single-digit and | another fraction, divide a fraction by a whole
methads to calculate efficiently and effectively 2-digit numbers. number, and add and subtract fractions with
with decimals. ensuring understanding of place Children develop column methods with an different denominators. Children become mars
value at every stage. understanding of place value, and they continue confident working with improper fractions and
Children compare and contrast methods, and they | to use the key skill of unitising to multiply and mixed numbers and can calculate with them.
salact mental methods or jottings where divide by 10, 100 and 1,000. Understanding of decimals with up to 3 decimal
appropriate and where these are more likely to b2 | Written division methods are intreduced and places is built through place value and as
efficient ar accurate when compared with formal adapted for division by single-digit and 2-digit fractions, and children calculate with decimals in
column methods. numbers and are understood alongside the area the contzxt of measure as well as in pure
Bar models are used to represent the calculations | model and place value. In Year &, children arithmetic.
required to sofve problems and may indicate develop a secure understanding of how division i5 | Children develop an understanding of
where efficient methods can be chosen. related to fractions. percentages i relation to hundredths, and they
Multiphcation and division of decimals are also understand how to work with common
intreduced and refined in Year 6. percentages: 50%, 25%, 10% and 1%.
Concrate Fictorial Abstract
Year
Addition
Comparing Represent 7-digit numbers on a place value | Discuss similarities and differences Use column addition where mental methods
and selecting orid_and use this to supgort thinking and betwesn methods, and choose efficient are not efficient. Recognise common errors
efficient mental methods. methads based on the specific calculation. with column addition.
methods Compare writtz=n and mental methods
o | wm | ™ | % LI I alongside place value representations. 32945 +4.302=2
", e @ . e .
m— S TThT H T O TThTh H T O
,'f _EHYF—EY- TH\" 12 4 5 3 2 1 5
a ma O o a ! LI I s 4 1 0 2
. 1 6 & 4 7 T 5 1 & &
M| Th | L] i T ] L
e 1~ Gooaweees < 11t 1 .
I —— - Which method has been complefed
soourafely™
Use bar model and number line What mistake hax been made?

representations fo model addition in

problem-solving and measure contaxds. Column methods are also used for decimal

additions wherze mental methods ars not

//—\\(ﬂ, sfficient.
H 0 - Tth Hih

I T
1205 ko5 123 | & O -0 9
" 4 9.8 9
i 8 9 -8 8§




Selecting
mental
methods for
larger numbers
where
appropriate

Represent 7-digit numbers on a place valus
prid_and use this to support thinking and
mental methods.

[ L I

= e # .
2471209 + 500,000 =2

This would be 5 more counters in the HTh
place.

So, the fotal is 2914304,

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

Use a bar model to support thinking in
addition problems.

257,000 +33,000=2

T
| 357,000

—

100000 ]

[ sdded 100 thisands then subfracted
1 thowusamnd.

257 thousands + 100 thowssnds = 357
thousands

237,000 + 100,000 = 357,000
357,000 = 1,000 = 356,000

So, 257,000 + 533,000 = 256,000

Use place value and unitising to support
mental calculations with larger numbers.

195,000 + 6,000 =2
185+5+7=21

193 thousands + & thousands = 201
thoussnds

So, 195,000 + 6,000 = 201,000

mentally with
larger numbers

support mental calculations.

250,000 - 150,000
Thaf is 850 thousands - 150 thousands

[ "0
e 1 =

Eo, the difference is 300 thoussnds
550,000 - 150,000 = 800,000

Understanding | Use equipment to model diffzrent Model caleulations using a bar madel to Understand the correct order of operations
order of interpretations of a calculation with maore demonsirate the comect order of aperations | in calculations without brackets.
operations in than one operation. Explore different in multi-step calculations.
calculations resulis. Understand how brackets affect the order of
operations in a calculation.
4+ EuniE
4+ 58 =100
[4+E =18
Thaconbewrienor s d « B i f|:| f$= f'E‘EI
[0 B | "
[T 1 o
1 -1 1w %
e kall A= laid
Year 6
Subtraction
Comparing Use counters on a place walue grid to Compare subfraction methads alongside Compare and select methads.
and selecting represent subtractions of larger numbers. place valus representations. Use column subtraction when mental
efficient methads are not efficient.
methods ™ | W | T | & Y Yy o, Use two different methods for one
L1 BRERE N R caleulation as a checking sirategy.
= P EENE es 248 2m 2em
™o T O [} 1
™ | [ | U Ilg,-ﬂ""—‘_"'--._‘\
L L] SERERE 0N PSR 5 5 B
- [ [ E T~ 152
ThH T O
. s Use column subfraction for decimal
i - problems, including in the contexd of
= measurs,
Use a bar model to represent calculations, H T O Tth Heh
inchueding ‘find the difference’ with two bars T 0 8.6 0
&5 COMParison. 1 8 6E-4 B
I 0 32 0
[ co—pte e
Subtracting Use a bar model to show how unitising can | Subtract efficiently from powers of 10,

10,000 - 500 =2

Prvaer Ritarih & P |




Year6

Multiplication
Multiplying up | Use =quipment to explors multiplications. Use place valus equipment to compare Understand ar=a model and short
to a 4-digit methods. multipication.
number by a N
single digit YY) (XXX 28 Compare and select appropriate methods
number 20e (IIIIX] 2s for specific multipiications.
BE® (seese 19
5 see Peeee - 25 Machod 3
oo N R
4 groups of 2,345 3 : "::::l:;"
This is & multiplicstion: —— el b0
4 %2345 e P
2,345 4 :—: > » 22 :
000 « ¥ T Ce
Multiplying up Use an area model alongside written Use compact column multiplication with
to a 4-digit multiphication. understanding of place value at all stages.
number by a
2-digit number Method | 12135
000 200 30 S il
2020,000 | 4000 | €00 | w0 239 I=an
247 00 201235
1 1Lood | 200 30 s 75 a3 5 2.2
231
- 7
s L]
1 0 «®
200 12200
1000 1w 000
L W03
LI W0
s 000 000
0000 We100
TS 435 news
Using Use equipment to understand square Compare methods visually using an area Use a knaown fact to pensrate families of
knowledge of | numbers and cubs numbears. madel. Understand that multiple related facts.
factors and approaches will produce the same answer if
partitions to complated accurately.
compare ’
methods for s T
multiplications e ~ommanlmen
l/" ws.n L
Se5=5=25 b i \ —
SeSw5=5=55u5=125 H =51 =5 L
+ (ST = Use factors to caloulate efficiently.
| Ermes
s [ ] | 15 x 18
vl et =3mw5uind
=3nBuiZnf
Represent and cormpare methods using a = 24 = 10
bar model. =240
Multiplying by | Use place value eguipment to explore Understand how the exchange affects Use knowdedge of multiplying by 10, 100
10, 100 and exchange in decimal multiplication. decimal numb=rs on a place value grid. and 1,000 to multiply by multipl=s of 10, 100
1,000 and 1,000.

Ftfees [T

LI—

TR

0-3mf0=z2

0-3 is 3 fenths.

10 = 3 tenths are 30 tenths.

20 fenths are equivalent fo 3 ones.

T

8« 100 = 200
8w 300=800%3
=2 400
25w 90=25
2Em =25 10n2
=40




Multiplying Explore decimal multiplications using place | Represent calculations on 3 place value Use known facts to multiply decimals.
decimals value eguiprment and in the context of grid.
MEessures. 4u3=12
Ixi=qg fw-3=12
4w (-03=012
0000 3x03=04
20=5=100
0000 L] | E T 20%0-5=10
OOOO 000
« |EEE _ .
2 groups of 4 fenths is 12 fenths. EEE Find familizs of facts from a known
4 groups of 3 fenths & 12 tenths. multiphication.
Understand the link betwesn multiplying Tknow that 18w d =72
m decimals and repeated addition.
o s B . o S BT s03 <83 =83 This can help me work out:
=] YY)
4w {cm=4cm . L T8md=2
dwi3cm=1Zem A R R B
duf3=4+1-2=52cm 180 = 0-4=2
1BmO04=2
Use a place valus grd to understand the
effects of multiplying decimals.
H T Q | = | Tth | Hth
2a3 1] L
[ | 0 |=| &
02 =3 .
Year 6
Division
Understanding | Use equipment to explore different factors | Recognise prime numbers as numbers Recognise and know primes up to 100.
factors of a number. having exactly two factors. Understand the | Understand that 2 is the only even prime,
fink with division and remainders. and that 1is not 3 prime number.
) () (@) O O @ O )
il ] =1 (RIS — ) _ [ .
allalaiglis E%iaq @ lo ’m.: m ,:_gg g..g] L JIGY < [6) s iG]
seeees 300003 | seees sses 88 | (D)0 (O« s [ % O)e @
WUrhat 30 4 4 « 7 remainder 2 oee | |2 |2@) 2 s w2 ngm
i i Padabel ateded Makehsl IS T 133“35_36!@33 40
4 is a factor of 24 but is not a factor of 30. oo @ PP P @ w@|also
Dividing by a Use equipment to make groups from a total. Use short division to divide by 3 single digit.
single digit v

0800000000000
00000000
0000800000000

There sre 78 in total.
There are 6 groups of 13.
There sre 13 groups of 6.

022

e[

Use an area model to link multiplication and
division.

? 10 © ()

s[Cm ] s T &« [éd

$nteinz 20 2
o[ Q0 Te]
Re0.2

RebmNe2=N




Dividing by a
2-digit number
using factors

Understand that division by factors can be
used when dividing by a number that is not
prime.

Use factors and repeated division.
1260+ 14=2
1,260+ 2=630

E20<=TF =50
1,280+ 14 =50

Use factors and repeated division whers
appropriates.

2400+12=2

Dividing by a
2-digit number
using long
division

Use =quipment to build numbers frorm

31 ledsbe b e bs e e s

182 divided info groups of 13.
Thers sre 14 groups.

Use an area model alongsids writken
division to model the process.

T =137

IFT=13=28

Use long division where factors are not
useful (for example, when dividing by a3
2-digit prime number).

Wiite the reguired multiples to support the
division process.

EERE R EE
+ & + § & 4 4 & 4
a O - T - t
i3[3 7 7
- 1 3 0 o

2 4 7
-1 30 10

1 1 7
- 1 1 7 :L

T

7T+ 92=29

A slightly different layout may be used, with
the division completed above rather than at
the side.

i
a7 9
- & 3
1 &
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Divizions with a remainder explored in
problem-solving comtexts.

Dividing by 10,
100 and 1,000

Use place value equiprment to explore
division as exchange.

0-2 is 2 fenths.

2 tenths is equivalent fo 20 hundredihs.
20 hundredths divided by 10 is 2
hundredths.

Regresent division to show the relationship
with multiplication. Understand the effect of
dividing by 10, 100 and 1,000 on the digits
on & place value grid.

Understand how to divide using division by
10, 100 and 1,000.

Use knowd=dge of factors to divide by
multiphes of 10, 100 and 1,000,

Eo, 40 = 50 =0-8

Dividing
decimals

Use place valus eguipment to explore
division of decimals.

oo

2 tenths divided info 4 groups. 2 tenths in
each group.

bulal
5o, 4 = 03 w08

Bras
0B+ 5 m 2

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

gfs -2 &
[

afs -2 4
L -1
B4 -2 %%
a-5 3
8fe -2 %

Policy, Review and Monitoring

The class teachers, the mathematics co-ordinator and the Head teacher will monitor the approaches
detailed in this policy. The policy has been drawn up as a result of staff discussion and has the full

agreement of the Governing Body. The implementation of this policy is the responsibility of all the teaching

staff.




