STRATFORD ST MARY
: PRIMARY SCHOOL
Stratford St Mary Primary

Power Maths calculation policy, Reception

The following pages show the Power Maths progression in calculation (addition, subtraction, multiplication and division). The consistent use of the CPA
(concrete, pictorial, abstract) approach across Power Maths helps children develop mastery across all the operations in an efficient and reliable way. In
Reception, children focus on concrete and pictorial representations. At this stage, children focus on representing objects in different ways e.g. understanding

that 5 cars can also be represented as 5 counters, 5 cubes, 5 pictures of cars, etc.

In Reception, children are encouraged to record their findings in their own way. This may include writing number sentences e.g. 3 + 4 = 7, however this is not
a requirement until Year 1.
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Power Maths calculation policy Reception

Children develop the core ideas that underpin all calculation. They begin by connecting calculation with counting on 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.

groups, equal groups, divide, share, shared equally

Key language: count, forwards, backwards, whole, part, recombine, break apart, ones, ten, tens, number bond, add, adding together, addition, plus, total,
altogether, first, then, now, subtract, subtraction, find the difference, take away, minus, left, less, more, fewer, group, share, equal, equals, is equal to,

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-whole 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 breaking apart a
whole to find a missing part. 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
two 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 two equal groups. They share
objects one by one, ensuring that each group has
an equal share.
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Reception
Real-life representation

Other representations

Addition

Counting and adding more (within 5)

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

One more than 3 is 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.

First
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First, there are 3 bikes.

Then, 1 more bike came.

Now, there are 4 bikes.
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Combining groups to find the whole Combining groups to find the whole

Children sort people and objects into parts and combine them to find Children use counters or cubes in a part-whole model to find the
the whole. whole.

s
.

The parts are 3 and 4. The whole is 7. The parts are 3 and 4. The whole is 7.
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Finding number bonds to 10 Finding number bonds to 10
Children combine two groups to find a number bond to 10. Use ten frames and part-whole models to represent key number
bonds.

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

6 and 4 is 10.
There are 10 altogether.
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Adding by counting on (number track) Adding by counting on (number track)

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

1 (21314516 (7|89 ]10

Adding by counting on (ten frames) Adding by counting on (ten frames)

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

J
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Sorting groups (optional)

Children sort everyday objects into groups.
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Subtraction

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

each group. Lines can either be horizontal or vertical. A starting
line helps to line the objects accurately.

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

~
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One less than 3 is 2.
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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-
whole model.

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

10
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Finding number bonds to 10

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

Children begin to work with subtraction number bonds. They break
apart 10 to identify different number bonds to 10.

u&lz
J

g%ﬁ

Xy

10 are bouncing.
2 get off.

8 are left.
10-2=38

Finding number bonds to 10

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

e 10 is the whole.
@ ’ 5is apartand 5 is a part.

. 10 is the whole.
Q 5is apartand 5 is a part.

®
O

®
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Children use part-whole models, and counters to find missing
parts and the subtraction number bonds to 10.

The parts are 8 and 2.
10 is the whole.

11
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Counting back and taking away (hnumber track)

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

G 5 %
@ \ 9 take away 3 equals 6

9..8...7...6

@ !
[ 2345678:\\0\\

Counting back and taking away (humber 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 |

9 take away 3 equals 6

S‘q "U] 9..8..7..6

5’?‘7 8|49 IO]

[I234

Counting back and taking away (ten frames)

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

i
i |

a1

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.

12
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Sorting groups (optional)

Children sort everyday objects into groups.

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

Making doubles

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

Double 4 is 8.

13
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Division

Halving and sharing

Children explore halving and sharing through practical sharing using
real life scenarios including sharing fruit or classroom equipment.

00
00
\

Half of 8 is 4.

Halving and sharing

Children use five frames to share amounts fairly and to check
that the groups are equal. They share the counters/cubes one

44444

000000
| 2 3 4 5 6

Half of 6 is 3.

14
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PRIMARY SCHOOL

Power Maths White Rose Edition calculation policy, KS1

The following pages show the Power Maths White Rose Edition progression in calculation (addition, subtraction, multiplication and division) and how this
works in line with the National Curriculum. The consistent use of the CPA (concrete, pictorial, abstract) approach across Power Maths White Rose Edition
helps children develop mastery across all the operations in an efficient and reliable way. This policy shows how these methods develop children’s confidence

in their understanding of both written and mental methods.

15
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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
learn that understanding wholes and parts will enable them to calculate efficiently and accurately, and with greater flexibility. They learn how to use an
understanding of 10s and 1s to develop their calculation strategies, especially in addition and subtraction.

Key language: whole, part, ones, ten, tens, number bond, add, addition, plus, total, altogether, subtract, subtraction, find the difference, take away, minus,
less, more, group, share, equal, equals, is equal to, groups, equal groups, times, multiply, multiplied by, divide, share, shared equally, times-table

16
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Addition and subtraction: Children first learn to
connect addition and subtraction with counting,
but they soon develop two very important skills:
an understanding of parts and wholes, and an
understanding of unitising 10s, to develop efficient
and effective calculation strategies based on
known number bonds and an increasing
awareness of place value. Addition and
subtraction are taught in a way that is interlinked
to highlight the link between the two operations.

A key idea is that children will select methods and
approaches based on their number sense. For
example, in Year 1, when faced with 15 - 3 and
15 - 13, they will adapt their ways of approaching
the calculation appropriately. The teaching should
always emphasise the importance of
mathematical thinking to ensure accuracy and
flexibility of approach, and the importance of using
known number facts to harness their recall of
bonds within 20 to support both addition and
subtraction methods.

Multiplication and division: Children develop an
awareness of equal groups and link this with
counting in equal steps, starting with 2s, 5s and
10s. In Year 2, they learn to connect the language
of equal groups with the mathematical symbols for
multiplication and division.

They learn how multiplication and division can be
related to 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 experiences as well as abstract
calculations.

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

Fractions: In Year 1, children encounter halves
and quarters, and link this with their understanding
of sharing. They experience key spatial
representations of these fractions, and learn to
recognise examples and non-examples, based on
their awareness of equal parts of a whole.

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

17
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Concrete

Pictorial

Abstract

Year 1
Addition

Counting and
adding more

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

Children add one more cube or counter
to a group to represent one more.

One more than 4 is 5.

Use a number line to understand how to
link counting on with finding one more.

one more

A

o I 2 3 4 5 6 7 8 9 10

One more than 6is 7.
7 is one more than 6.

Learn to link counting on with adding
more than one.

k t

53 456 7 8
09000000

a 10

5+3=8

Understanding
part-part-whole
relationship

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

®>0.n

whole.

)

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

Use a part-whole model to represent the
numbers.

2+4=6

18
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The parts are 2 and 4. The whole is 6.

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

Knowing and
finding
number
bonds within
10

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

Use five and ten frames to represent
key number bonds.

OO

00|10
00

Use a part-whole model alongside other
representations to find number bonds.

0000
0000

Make sure to include examples where
one of the parts is zero.

Understandin
g teen
numbers as a
complete 10

Complete a group of 10 objects and
count more.

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

1 ten and 5 ones equal 15.
10+5=15

and some 10 12 13 14
more 0|0|0|0|0}|0|0|0|0
O|0|0|0|O
13is 10 and 3 more.
14 is 10 and 4 more.
Adding by Children use knowledge of counting to Children use counters to support and Children use number lines or number
counting on 20 to find a total by counting on using represent their counting on strategy. tracks to support their counting on

people or objects.

strategy.

19
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7

7+5=C]

Year 1
Subtraction

Counting
back and
taking away

Children arrange objects and remove to
find how many are left.

0090

1 less than 6 is 5.
6 subtract 1 is 5.

Children draw and cross out or use
counters to represent objects from a
problem.

11,10

Now there are 6 children.

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

Finding a
missing part,
given awhole
and a part

Children separate a whole into parts
and understand how one part can be
found by subtraction.

= R
PPy
l

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

O @-@-0

Children use a part-whole model to
support the subtraction to find a missing
part.

20
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Children develop an understanding of
the relationship between addition and
subtraction facts in a part-whole model.

(12) 0-0-0 0-0-0
(1) 5 0-0-0 0O-0-0

Finding the Arrange two groups so that the Represent objects using sketches or Children understand ‘find the difference’
difference difference between the groups can be counters to support finding the as subtraction.
worked out. difference.
9&”?5n§; 090000 e (YY\ ,
TTER ¢ 0000 01234567849.I0
lgggig 10-4=6
8 is 2 more than 6. 5-4=1 The difference between 10 and 6 is 4.
6 is 2 less than 8. The difference between 5 and 4 is 1.
The difference between 8 and 6 is 2.
Year 1

Multiplication

Recognising
and making
equal groups

Children arrange objects in equal and
unequal groups and understand how to
recognise whether they are equal.

A B @
S S e S
EWE EVEY E9EEy

Children draw and represent equal and
unequal groups.

‘90 o0 O
e © 00
O

@ [ N J @
B A Aa

A A
A2 a4 4.

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

Finding the
total of equal
groups by

NONNNNNNN

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

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

21
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counting in = Eﬁ EB ég
2s, 5s and There are 5 pens in each pack ... HEISNISHINREHES 0 10 10 10 10
10s 5...10...15...20...25...30...35...40... OO0 000 fwm
wle|luls]|e|ir]s |q : : : : : |
21|22|23|24(25(26(27 (28|29
31132(33(34|35(36|37(38 3q 0 IO 20 30 40 50
4l |42]43]44]45]46|47]4a8 4q
Year 1
Division
Grouping Learn to make equal groups from a Represent a whole and work out how Children may relate this to counting back
whole and find how many equal groups | many equal groups. in steps of 2, 5 or 10.
of a certain size can be made.
Sort a whole set people and objects into Q0000000
There are 10 in total. 0123456789101 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 Share a set of objects into equal parts Sketch or draw to represent sharing into | 10 shared into 2 equal groups gives 5 in

and work out how many are in each
part.

XXX OOODOD

Y=Y

&0 &0 % (%

equal parts. This may be related to
fractions.

each group.

22
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Year 2
Concrete Pictorial Abstract
Year 2
Addition
Understandin | Group objects into 10s and 1s. Understand 10s and 1s equipment, and | Partition 2-digit numbers into 10s and 1s
g 10s and 1s link with visual representations on ten

e

§06 @
09 90 @
Secea % ©

Bundle straws, pencils or pens to
understand unitising of 10s.

frames.

i

00000
00000
00000
00000
0000
00000
@eeee

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

OXO

32=30+2

Learn bonds
within 10

Systematically build confidence and
fluency in recall of number bonds within
10

Systematically build confidence and
fluency in recall of number bonds within
10

Systematically build confidence and
fluency in recall of number bonds within
10

23
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Double 4

4 + 4 = 8. This is a double

CCCe

Thisisabondto 10.9+1 =10

0 I 2 3 4 5 6 7 8 9 10
0+0 O+ 042 0+3 0+4 0+5 0+6 047 0+8 0+9 0+I0
140 1+ 142 143 1+4 145 | 146 1+7 1+8 149
240 241 242 243 244 | 245 246 247 248

340 | 3+l 342 343 3+4 345 346 347

440 | 44| 442 | 443 4+4 | 445 446

5+40 5+ 542 5+3 5+4 | 545

6+0 6+ 642 643 6+4

740 7+l 7+2 743

8+0 8+ B8+2

9+0 | 9+

10+0

L4 0 N 60 MW N = O +

Adding the 1s

Children represent 10s and 1s with
everyday items.

Children represent calculations using
ten frames to add a teen and 1s.

o)

o)

o)

2+3=5
12+3=15

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
S0,13+5=18

Bridging 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.

00000 [©000
00060

000006 000
00000

Use a part-whole model and a number
line to support the calculation.

(Y

9+4=13

910 Il 12

13

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

0000000 00— OO~

7 add 3 makes 10.
So, 7 add 5is 10 and 2 more.

24
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Add two Use known bonds and unitising to add Use known bonds and unitising to add Use known bonds and unitising to add
multiples of 10s. 10s. 10s.
10
< 806 i 066 = 06080
~iof
| know that 2 + 3 =5. + o EEEEQ
So, | know that 2 tens add 3 tens is 5
tens. 3+2=5
3tens + 2 tens =5 tens
| know that 2 + 3 =5 30 + 20 = 50
So, | know that 2 tens add 3 tens is 5
tens.
Add a 2-digit | Add the 1s to find the total. Use known | Add the ones using known bonds Add the 1s.
number and bonds within 10.
1s Understand the link between counting

i e e | (o

41 add 6 ones is 4 tens and 7 ones.

AAAA
AL DR LA
LR

HHH B 80
:::: + |68
sful=l= 00

1+6=7

So

41 + 6 = 47

on and using known number facts.
Children should be encouraged to use
known number bonds to improve
efficiency and accuracy.

(YYYYY

B [ 1 . s 1 1 ik 1 i

30 3l

32 33 34 35 36 37 38 39 40

4+5=9
So

34+5=39

25
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Add to the
next 10

Use known bonds to 10 to add to the
next multiple of 10

O

O

OO0OO
00O

O

00000
00000
0000

O

8+2=10
So
28+ 2 =30

Use known bonds to 10 to add to the
next multiple of 10

3+( =10

Use known bonds to 10 to add to the
next multiple of 10

[ 60 ]

33+ J=40

| 55 ? |

43+ J=50
73+ J=280

55+( )=60

(30

&) (O
86 +( =10

Add across a
10

Use place value equipment to support
adding across any multiple of 10

i

45+5+2 =52

45+ 7 =52

Add across any multiple of 10 using two
jumps
+5 +2

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

45+ 7 =52

Add across any multiple of 10 using two
steps

45+5+2=052

45+ 7 =52

26
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Add 10s to a
2-digit
number

Add the 10s using a place value grid to
support, using classroom items to
represent the numbers.

T (o]
o) eee
" | eee

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

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

)

P9
P9

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

Use known bonds and knowledge of
place value to add multiples of 10
16 +30="7?

lten + 3tensis 4 tens

There are 4 tens and 6 ones in total.

16 + 30 = 46

Count on in tens from a given number
‘Start on 16°, 26°, ‘36, ‘46’

16 + 30 =46

Add more 10s
then more 1s

Add on from a 2-digit number by adding
tens then ones.

OITTITTTT7D
EEEEEEEEEE)

860 + oo+ 88

Start on “237 “337, “35”

Add on from a 2-digit number by adding
10s then 1s.

+10 +2

23 33 35

23+12=23+10+2

Add on from a 2-digit number by adding
tens then ones.

23+12=23+10+2

Add the 1s
and 10s
separately

Add the 10s and 1s separately.

Add the 1s and the 10s then recombine

Add the 10s and 1s separately.

32+11

27
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5+3=8
There are 8 ones in total.

3+2=5
There are 5 tens in total.

35+23=58

060

=
E 0000
3 ones and 4 ones is 7 ones

4 tens and 3 tens is 7 tens

43 +34 =77

30+10=40 2+1=3

32+11=43

Year 2
Subtraction

Subtract two
multiples of
10

Use known number bonds and unitising
to subtract multiples of 10.

®OFIF I

8 subtract 6 is 2.
So, 8 tens subtract 6 tens is 2 tens.

Use known number bonds and unitising
to subtract multiples of 10.

( 100

|
l 30|

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

Use known number bonds and unitising
to subtract multiples of 10.

(o)
@ @

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

Subtraction
within 20

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

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

5-3=2

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

28
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15-3=12

Use a bead string to subtract 1s
efficiently.

9098008889880 0 OCO-
5-3=2
15-3=12

Subtracting
10s and 1s

Subtracting 10s and 1s
For example: 18 — 12

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

First subtract the 10, then subtract 2.

Subtracting 10s and 1s

Use a part-whole model to support the

calculation.

19-14

19-10=9
9-4=5

S0,19-14=5

Subtracting 10s and 1s
For example: 18 — 12

First subtract the 10, then take away 2.

Subtraction
bridging 10
using number
bonds

Subtraction bridging 10 using
number bonds
Represent the use of bonds using ten

frames.
@

Subtraction bridging 10 using

number bonds

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

13-5

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

Arrange objects into a 10 and some 1s,
then decide on how to split the 7 into
parts.

7 is 2 and 5, so | take away the 2 and
then the 5.

29
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For 13 — 5, | take away 3 to make 10,
then take away 2 to make 8.

Subtracting a
single-digit
number

Subtract the 1s. This may be done in or
out of a place value grid using
classroom items to represent the
numbers.

T O

o ===
N oge
NS | g o

“9Q ones subtract 3 ones is 6 ones”

39-3=36

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

“9 ones subtract 3 ones is 6 ones”

39-3=36

Subtract the 1s. Understand the link
between counting back and subtracting
the 1s using known bonds.

1 l 1 l 1 1 l l l 1 ]
|l T T T T T T T T T 1

30 31 32 33 34 35 36 37 38 39 40

Subtracting a
single-digit
number
bridging 10

Bridge 10 by using known bonds.

0/0| [0/ (@0 (@0
oo/ 00 00 s
o0 00 oo e
00|00 06
QICNCICNCIE ]
35-6

| took away 5 counters, then 1 more.

Bridge 10 by using known bonds.

)

e

eeoeee
eoeeee
eeeee
eoeoeee
eeoeee
eeoeee

35-6
First, | will subtract 5, then 1.

Bridge 10 by using known bonds.

—4

YN

! 1 1 } 1 Il 1 I I ] ]
I Ll Ll T Ll Ll T 1

16 17 18 19 20 21 22 23 24 25 26

24 -6="7
24-4-2=7

Subtract tens
from a 2-digit
number

Subtract tens using known bonds

Subtract tens using known bonds

43 -10=33

30
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06000000
57 —-10 =47

Subtract ones
from a 2-digit
number

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

Ly R

Ne e

O
- g @
| L

- /-;7 ¢¢¢

9 ones subtract 3 ones is 6 ones.

39-3=36

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

T (@)
®e ®
® o9

@

9 ones subtract 3 ones is 6 ones.

39-3=36

Subtract the 1s. Understand the link
between counting back and subtracting
the 1s using known bonds.

228

I 1 1 1 1 Il 1 1 1 1 |
Ll T T T T T T T T T 1

30 31 32 33 34 35 36 37 38 39 40

Subtract tens
and ones
from a 2-digit
number

Subtract 10s then 1s using place value
equipment.

Subtract 10s then 1s with a number line
for visual support.

Subtract 10s then 1s.

25-10-2=13

25-12=13
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fals]s i<

25-10-2=13

25-12=13

-2 -10
I II3 1 II5 I I ! I I I 1 I I 2I5 I
25-10-2=13
25-12=13

Subtract ones
from a
multiple of 10
(preparation
for bridging)

Subtract from a 10 using known bonds
to 10 using place value equipment.

0-3=7

QVOOO

00| (00 00| (@0
00 00 00 00
00 |00 00 00 ;..
00 00 00 09
00/ |00 00 00 89

Subtract from a 10 using known bonds
to 10.

50-2=48

Subtract from a 10 using known bonds
to 10.

10-3=7

30-3=27
60 -3 =57
90 -3 =87

Subtract
bridging a ten

Subtract in two steps, across a 10 with
place value equipment.

Subtract in two steps, across a 10 with a

number line for visual support.

Subtract in two steps, across a 10.

41-6=41-1-5
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I
29 30 31 32 33 34 35 36 3

35-5-1=29

41-6=35

Year 2
Multiplication

Equal groups
and repeated
addition

Recognise equal groups and write as
repeated addition and as multiplication.

kb

Recognise equal groups using standard
objects such as counters and write as
repeated addition and multiplication.

000 000 000
OO OO o0

3 groups of 5
15 in total

Use a number line and write as repeated
addition and as multiplication.

0 3 10 15
5+5+5=15
3x5=15

Using arrays
to represent
multiplication

3 groups of 5 chairs
15 chairs altogether

Understand the relationship between
arrays, multiplication and repeated
addition.

Understand the relationship between
arrays, multiplication and repeated
addition.

Understand the relationship between
arrays, multiplication and repeated
addition.
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AMIMIMIMIM
12211

4 groups of 5

00000
00000
00000
Q0000
00000

4 groups of 5 ... 5 groups of 5

Understandin

g
commutativit

y

Use arrays to visualise commutativity.

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

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

esesse

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

Use arrays to visualise commutativity.

e
D)
Ll L . .
ey

4+4+4+4+4=20
5+5+5+5=20
4x5=20and5 x4 =20

Learning x2,
x5 and x10
table facts

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

Understand how to relate counting in
unitised groups and repeated addition
with knowing key times-table facts.

Understand how the times-tables
increase and contain patterns.
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3 groups of 10 ...

3x10=30

10, 20, 30

0]0]0]0]0]0]0[6[6]6)
OO0O00O0OO000O

0]0]0/0/0/6]0]0[6)

10+ 10+10=30
3x10=30

5x10=50
6 x 10 =60
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Year 2

Division

Sharing Start with a whole and share into equal | Represent the objects shared into equal | Use a bar model to support
equally parts, one at a time. parts using a bar model. understanding of the division.

000000000000

12 shared equally between 2.
They get 6 each.

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

=
[~}

COOCOS®

SCOOOe SO

KRR RN N
<D | KKDS”DIRD

\

They get 5 <77 each.

15 shared equally between 3.
They get 5 each.

0]0)
0]0)

 d 4
0]0)

OO
0]0)

0]0)
0]0)

OO
OO

0000000000000 00000
18

1

[ |

]

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

18+2=9
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Grouping
equally

Understand how to make equal groups
from a whole.

70207800 (2oe7)»80d

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

Understand the relationship between
grouping and the division statements.

2:3=4

XY I I

2+4=3

oo oxrn

2+6=2

o oo oo oo oo oo o

2+2=6

000000000000

Understand how to relate division by
grouping to repeated subtraction.

coc 000000000

C Y YN

01 2 3 4 5 6 7 8 9

There are 4 groups now.

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

There are 4 groups.

Using known
times-tables
to solve
divisions

Understand the relationship between
multiplication facts and division.

(e G G G )
(G G G |
g > g >
(> G S > |

4 groups of 5 cars is 20 cars in total.
20 divided by 4 is 5.

Link equal grouping with repeated
subtraction and known times-table facts
to support division.

CO0C000000 0000000000 0000000000 OO00000000

A

0 10 20 30 40

40 divided by 4 is 10.

Use a bar model to support
understanding of the link between
times-table knowledge and division.

Relate times-table knowledge directly to
division.

Ix10=10

2x10=20

3x10=30 I used the 10
4 x 10 =40 times-table
5x10=50 to help me.
6 x10 =60 3 x 10 = 30.
7x10=70

8 x10=280

| know that 3 groups of 10 makes 30, so
| know that 30 divided by 10 is 3.

3x10=30 so 30+10=3
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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 multiplication/division facts 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.
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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 often 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 efficiently 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 to 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 two 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 partitioning effectively.

Unitising allows children to use known facts to
multiply and divide multiples of 10 and 100
efficiently. Commutativity gives children flexibility
in applying known facts to calculations and
problem solving. An understanding of partitioning
allows children to extend their skills to multiplying
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 than 1.

Decimals are introduced, 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.
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Year 3

Pictorial
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Abstract

Year 3
Addition

Understandin
g 100s

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

Use cubes to place into groups of 10
tens.

N URWN -
ocooocoQoQoo

80
q0
100

Unitise 100 and count in steps of 100.

-

EEE

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

5 GO GO

0 100 200 300

D 200

()1 ()] soo | 70
(] o

500 400

Understandin
g place value
to 1,000

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

AT 6 o 4 4 & &

Use equipment to represent numbers to
1,000.

CRIEIGOGIGIGACICH

]}
iy
200

E
G 63

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

Place value counters are used
alongside other equipment. Children

Represent the parts of numbers to
1,000 using a part-whole model.

(2)
@9 (©) ()

215=200+10+5

Recognise numbers to 1,000
represented on a number line, including
those between intervals.
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should understand how each counter
represents a different unitised amount.

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.
Represent the addition on a number
line.
+
-. . Use a part-whole model to support
e e ——— unitising.
3+2=5
3 hundreds + 2 hundreds = 5 hundreds
3+4=7
300 + 200 = 500
3 hundreds + 4 hundreds = 7 hundreds
300 + 400 = 700
3+2=5
300 + 200 =500
3-digit Use number bonds to add the 1s. Use number bonds to add the 1s. Understand the link with counting on.

number + 1s,
no exchange
or bridging

+ 8864606

10 LOLLIES

214 +4="7

Now there are 4 + 4 ones in total.
4+4=8

W[ 7 [ o

m

7 [ & |
245 + 4
5+4=9

245 + 4

+ +1 + | + 1

CY Y Y

245 246 247 248 249 250

Use number bonds to add the 1s and
understand that this is more efficient
and less prone to error.
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214 + 4 =218

245 + 4 = 249

245+4 =7

| will add the 1s.
5+4=9
So, 245 + 4 = 249

3-digit Calculate mentally by forming the Calculate mentally by forming the Calculate mentally by forming the
number + number bond for the 10s. number bond for the 10s. number bond for the 10s.
10s, no
exchange 351+30=" 753 + 40
LRI e | know that 5+ 4 = 9
@@Q ’ | ﬂ E;EEE So, 50 + 40 = 90
gede¢ + e é . l : 753+40:793
o= =N
== 8 ==
234 + 50
There are 3 tens and 5 tens altogether.
3+5=8 5 tens + 3 tens = 8 tens
In total there are 8 tens. 351 + 30 = 381
234 + 50 = 284
3-digit Understand that when the 1s sum to 10 | Exchange 10 ones for 1 ten where Understand how to bridge by

number + 1s
with
exchange

or more, this requires an exchange of
10 ones for 1 ten.

Children should explore this using
unitised objects or physical apparatus.

needed. Use a place value grid to
support the understanding.

partitioning to the 1s to make the next
10.

135+7="7
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H T (0]
T E CEEEL)
at ::&:ﬂ: EEE
HHE
\CEEET)
oo
H T (o]
& ] oo
i EEE
135+ 7 =142

135+5+2=142

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

198 +5="7?
198 + 2 + 3 =203

3-digit
number +
10s, with
exchange

Understand the exchange of 10 tens for
1 hundred.

)

Add by exchanging 10 tens for 1
hundred.

184 +20="7

aoan

184 + 20 = 204

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

|||||||||||||||||||||
|||||||||||||||||||||

184 +20="7

| can countin 10s ... 194 ... 204
184 + 20 = 204

Use number bonds 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
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3-digit
number + 3-
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:

H T 0

gpono
a

W |G

13
xxxxxxxx

2
4

SELEEiR 16

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

H T O

=

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.

[nT]o
[HIT[O] |
‘3-26 1
+|5]4 |i

e

0.

6

"
7]

[ m‘w I.
[ mbh)ﬂ‘

+

G:mw:t
BRacE
—.l—_cnO

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

Use place value equipment to enact the
exchange required.

H T (0]
e immannl 14 CECECR
£ o

\zooaf

na

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

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

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

—_—

T O

0%

- —II
—
S5

(ST = o
— )=
W~ |0

w:li_—):t‘

=|&]|=[n]|=
wl~|on| O
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126 + 217 = 343

Note: Children should also study
examples where exchange is required in
more than one column, for example 185
+318="7

Use the vertical column method to

3-digit Use place value equipment to make and | Use a place value grid to organise
number + 2- combine groups to model addition. thinking and adding of 1s, then 10s. represent the addition. Children must
digit number understand how this relates to place
ggg; 3%@ Egaiggi value at each stage of the calculation.
3-digit Use place value equipment to model Represent the required exchange ona | Use a column method with exchange.
number + 2- addition and understand where place value grid using equipment. Children must understand how the
digit number, | exchange is required. method relates to place value at each
exchange 275+16="7? stage of the calculation.
required Use place value counters to represent
154 + 72. H T 0 H[T]O
e . L. SRHBR
Use this to decide if any exchange is AL L — 7
required. ; /5 (@
. —
There are 5 tens and 7 tens. That is 12 [Ca_ s HIT[O
tens so | will exchange. i 93335 L [2[7)5
GHR EEEEELE + 1|6
' 9]
] =
al S| H[T]o
aasass T ? 5
i + 16
12}9|1
275+ 16 =291

275+ 16 =291
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Note: In this example, a mental method
may be more efficient. The numbers for
the example calculation have been
chosen to allow children to visualise 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.

Representing
addition
problems,

Encourage children to use their own
drawings and choices of place value
equipment to represent problems with

Children understand and create bar
models to represent addition problems.

Use representations to support choices
of appropriate methods.

and selecting | one or more steps. 275+99="7 ?
appropriate 374 [ : )
methods These representations will help them to [ L l [ 275 | a9 ]
select appropriate methods. [ 275 | | _ _
| will add 100, then subtract 1 to find the
275 +99 =374 solution.
128 + 105+ 83 =7
I need to add three numbers.
128 + 105 = 233
233
—
(28 | 105 | 83|
316
[ : 1
( 233 83 |
Year 3

Subtraction

Subtracting
100s

Use known facts and unitising to
subtract multiples of 100.

Use known facts and unitising to
subtract multiples of 100.

Understand the link with counting back
in 100s.
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5-2=3
500 - 200 = 300

4-2=2
400 - 200 = 200

1 I
0 100 200 300 40 500

400 - 200 = 200

Use known facts and unitising as
efficient and accurate methods.

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

3-digit
number - 1s,
no exchange

Use number bonds to subtract the 1s.

4-3=1
214 -3 =211

Use number bonds to subtract the 1s.

O

H 1

[sessssasan)
aooaa
Qaoaa

319-4=7

O

o | —
amaaa
EAAA

9-4=5
319 -4 =315

Understand the link with counting back
using a number line.

Use known number bonds to calculate
mentally.

476 -4 =?

@
@9 () (&)

6-4=2
476 - 4 =472

3-digit
number - 1s,
exchange or

Understand why an exchange is
necessary by exploring why 1 ten must
be exchanged.

Represent the required exchange on a
place value grid.

151-7=7?

Calculate mentally by using known
bonds.

151-7=7?
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bridging
required Use place value equipment. H T 0 151 -1-6=144
a}
-
H T 0
sanaN
gg;g wxann
e o "
3-digit Subtract the 10s using known bonds. Subtract the 10s using known bonds. Use known bonds to subtract the 10s
number - mentally.
10s, no H T 0
exchange : a 372-50="7
JE 70 -50=20
So, 372 - 50 = 322
8tens —1ten=7tens
381-10="7? 381 -10=371
8 tens with 1 removed is 7 tens.
381 -10=371
3-digit Use equipment to understand the Represent the exchange on a place Understand the link with counting back
number - exchange of 1 hundred for 10 tens. value grid using equipment. on a number line.
10s,
exchange or 210-20="7? Use flexible partitioning to support the
bridging — calculation.
required

236-60=7
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| need to exchange 1 hundred for 10 tens,
to help subtract 2 tens.

H T (©)

4
180

|

(29
(09) G9) ()

235=100+130+5
235-60=100+70 +5
=175

210 -20=190
3-digit Use place value equipment to explore Represent the calculation on a place Use column subtraction to calculate
number = up | the effect of splitting a whole into two value grid. accurately and efficiently.
to 3-digit parts, and understand the link with H T )
number taking away. =i IEEEEEEREE: FETR H[T[o]
q[q)
= 2 512
7
. =
H T afa)a
= 6866 -[3]5]2
4)7
H T:O
(aya a
aa W=====
[aJuls) . g 1 ; ) 647
3-digit Use base 10 equipment to enact the Model the required exchange on a place Use column subtraction to work
number = up | exchange of 1 hundred for 10 tens, and | value grid. accurately and efficiently.
to 3-digit 1 ten for 10 ones.

number,

1756-38=7

50



-PQV\IER
L\

exchange
required

l

| need to subtract 8 ones, so | will
exchange a ten for 10 ones.

IS
~|=]0

—|w|xT

o]

—|w| T
N
~{
- =

P
\3'

=
o]

—|lw| T
|
&

(—
e

o

LR
s~ =]

UEDE

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.

Representing
subtraction
problems

Use bar models to represent
subtractions.

‘Find the difference’ is represented as
two bars for comparison.

TeamA [ 454 ]

Children use alternative representations
to check calculations and choose
efficient methods.

Children use inverse operations to
check additions and subtractions.
The part-whole model supports
understanding.

| have completed this subtraction.
525 - 270 = 255
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Bar models can also be used to show
that a part must be taken away from the
whole.

I will check using addition.

HIT[O @
21710
+2‘5.5.
() (=)

Year 3
Multiplication

Understandin
g equal
grouping and
repeated
addition

Children continue to build understanding
of equal groups and the relationship
with repeated addition.

They recognise both examples and non-
examples using objects.

P ik,

Children recognise that arrays can be
used to model commutative
multiplications.

¥
srassss
BREBRRRE

Children recognise that arrays
demonstrate commutativity.

00000

This is 3 groups of 4.
This is 4 groups of 3.

Children understand the link betwe

en

repeated addition and multiplication.

+3 +3 +3 +3 +3 +3 +3

+3
=

8 groups of 3 is 24.

3+3+3+3+3+3+3+3=24
8x3=24

A bar model may represent
multiplications as equal groups.
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| can see 3 groups of 8.
| can see 8 groups of 3.

Using
commutativit
y to support
understandin
g of the
times-tables

Understand how to use times-tables
facts flexibly.

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

| can use 6 x 4 = 24 to work out both
totals.

Understand how times-table facts relate
to commutativity.

6x4=24
4x6=24

Understand how times-table facts relate
to commutativity.

| need to work out 4 groups of 7.
| know that 7 x 4 = 28

so, | know that

4 groups of 7 =28

and
7 groups of 4 = 28.

Understandin
g and using
x3, X2, x4 and
x8 tables.

Children learn the times-tables as
‘groups of’ but apply their knowledge of
commutativity.

Children understand how the x2, x4 and
x8 tables are related through repeated
doubling.

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

2x5=10
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| can use the x3 table to work out how
many keys.

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

‘900"
000
000 !
. 90O
(000" 000
000! 000
000 000 e]ele;
000 0]0]e) 000
3x2=6 3x4=12 3x8=24

5x2=10
10+5=2
10+2=5

Using known

Explore the relationship between known

Understand how unitising 10s supports

Understand how to use known times-

facts to times-tables and multiples of 10 using multiplying by multiples of 10. tables to multiply multiples of 10.
multiply 10s, | place value equipment.
for example ‘ . ‘ . 2 #2 af =0
““ 012345678
Make 4 groups of 3 ones.
+20 +20 +20 +20
o880 6606 608 000 (YYYY
Make 4 groups of 3 tens. & 0 20! 2 40 =50 80 70 B0
D Oy ooy e | 4 groups of 2 ones is 8 ones. 4x2 =_8
EEEshEee e —(EEesEEe) (e 4gr0UpSOf2tenSiS8tenS. 4 x20=80
What is the same? 4x2=8
What is different? 4 x 20 =80
Multiplying a | Understand how to link partitioning a 2- | Use place value to support how Use addition to complete multiplications
2-digit digit number with multiplying. partitioning is linked with multiplying by | of 2-digit numbers by a 1-digit number.

number by a

Each person has 23 flowers.

a 2-digit number.

4x13="7
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1-digit 3x24="7
number Each person has 2 tens and 3 ones. 4x3=12 4x10=40
; T O 12 + 40 =52
) 4x13=52
Hhu W Wk V W W T
VA
There are 3 groups of 2 tens. Ix4=12
There are 3 groups of 3 ones.
T O
Use place value equipment to model the
U oooo
multiplication context.
T 0
7 Ay
& Saasazaanal 0808

“ Eamasasana] e 3x20=60

o === poo 60 + 12 =72

There are 3 groups of 3 ones. 3x24=72

There are 3 groups of 2 tens.
Multiplying a | Use place value equipment to model Understand that multiplications may Children may write calculations in
2-digit how 10 ones are exchanged for a 10 in | require an exchange of 1s for 10s, and | expanded column form, but must
number by a | some multiplications. also 10s for 100s. understand the link with place value and
1-digit exchange.
number, 3x24="7° 4%x23="7
expanded

3x20=60
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column
method

f

BEEEEE
s- |(coooa
aa

.
aa

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

)
OO0
0]0/0)
0]0/0)
000,
000,

5%x23="7?
5x3=15

5x20=100

5x23=115

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

666060
00000
000060 % 6
660480
ooooo
00000

Bx5
+ 6x10

5%3 | 3y s5-15
—— 5x20 X2 =

x
vlolnnunulwl|lo

Year 3
Division

Using times-
tables
knowledge to
divide

Use knowledge of known times-tables to
calculate divisions.

Use knowledge of known times-tables to
calculate divisions.

Use knowledge of known times-tables to
calculate divisions.
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©
+4

=12

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

4 x12 =48
48 +4 =12

| need to work out 30 shared between 5.

| know that 6 x 5 =30
so | know that 30 + 5 = 6.

A bar model may represent the
relationship between sharing and

grouping.

Ls 1 ¢ [ 4] & 4] <]
24+4=6
24+-6=4

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

-8 -8 -8
o s %6 2
24+-8=3

+8 +8 +8 +8
o & 6 2
32+-8=4

Understandin
g remainders

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

Use images to explain remainders.

Understand that the remainder is what
cannot be shared equally from a set.
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There are 13 sticks in total.
There are 3 groups of 4, with 1
remainder.

22 +5 =4 remainder 2

22+5=7
3x5=15
4x5=20

5 x5=25...this is larger than 22
So, 22 +5 =4 remainder 2

Using known

Use place value equipment to

Divide multiples of 10 by unitising.

Divide multiples of 10 by a single digit

facts to understand how to divide by unitising. using known times-tables.
divide
multiples of Make 6 ones divided by 3. EEEE EEEE EEEE 180+3="?
10
CIBICDBICE 180 is 18 tens.
Now make 6 tens divided by 3. 12 tens shared into 3 equal groups. 18 divided by 31is 6.
4 tens in each group. 18 tens divided by 3 is 6 tens.
180 +3 =60
What is the same? What is different?
2-digit Children explore dividing 2-digit Children explore which partitions Children partition a number into 10s and
number numbers by using place value support particular divisions. 1s to divide where appropriate.
divided by equipment.
1-digit Q @
number, no Ty 6660
remainders (I 8000 @ e @ e
(i o amms 50
o 1 O 1 O B Y correrroeny 60 +2 =130
8+2=4
48+2="7
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Then divide the 1s.

000600

6606806

| need to partition 42 differently to divide

by 3.
(%)
(=) ()

(o) (soan)

(o) (CEED)
(aomm™) (aosoa)
42 =30+ 12
42 +3 =14

Children partition flexibly to divide where
appropriate.

42+3=7
42 =40+ 2

| need to partition 42 differently to divide
by 3.

42 =30+ 12
30+3=10
12+3=4

10 +4 =14
42 +3=14

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

Use place value equipment to

understand the concept of remainder.

Make 29 from place value equipment.

Share it into 2 equal groups.

06000)0

l
l

06600

There are two groups of 14 and
1 remainder.

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

29+2=7

06000)0

060600

29 + 2 = 14 remainder 1

Partition to divide, understanding the
remainder in context.

67 children try to make 5 equal lines.

67 =50+ 17
50+5=10

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

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

Concrete

Pictorial

Abstract
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Year 4
Addition

Understandin
g numbers to
10,000

Use place value equipment to

understand the place value of 4-digit

numbers.

4 thousands equal 4,000.

1 thousand is 10 hundreds.

Represent numbers using place value
counters once children understand the
relationship between 1,000s and 100s.

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

Understand partitioning of 4-digit
numbers, including numbers with digits

of 0.

5,000 + 60 + 8 = 5,068

Understand and read 4-digit numbers
on a number line.

|

I t t 1 t t t t t 1
5,010 5,020

Choosing
mental
methods
where
appropriate

Use unitising and known facts to
support mental calculations.

Make 1,405 from place value
equipment.

Add 2,000.
Now add the 1,000s.

1 thousand + 2 thousands = 3
thousands

1,405 + 2,000 = 3,405

Use unitising and known facts to

support mental calculations.
Th H T 0

©e0e [©© 00000 :.Q..
0o

| can add the 100s mentally.

200 + 300 = 500
So, 4,256 + 300 = 4,556

Use unitising and known facts to
support mental calculations.

4,256 + 300 = 7?
2+3=5 200 + 300 = 500

4,256 + 300 = 4,556
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Column
addition

Use place value equipment on a place
value grid to organise thinking.

Ensure that children understand how
the columns relate to place value and
what to do if the numbers are not all 4-
digit numbers.

Use equipment.to show 1,905 + 775.

Th H T 0
® OO (BllGIO1
®ee®
00080 OO 00000
®® OlC)

Why have only three columns been
used for the second row? Why is the
Thousands box empty?

Which columns will total 10 or more?

Use place value equipment to model
required exchanges.

i H !

........

2080800000

0/C]0,

™ ) H T | 0
r‘ ROOO® G .

Include examples that exchange in
more than one column.

Use a column method to add, including
exchanges.

Th| H ] T [O)
&
7

155
+|4)2|3

U,

w
=D
—-Jb-DI

ThfH] T O
I {s]s]4
+|al2]3]7
VEL
T H[T o
15|54
+|a]2]3]7
s]71a]

Include examples that exchange in
more than one column.

Representing
additions and
checking
strategies

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

( 1,225 |
| 799 e
ThH[T[0O]
719
«| |s|7]4]
113]7]3
] ] ]

Use rounding and estimating on a
number line to check the
reasonableness of an addition.

I } I 4 } | 4 | |
F T T T

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 0,000
912 + 6,149 =7

| used rounding to work out that the
answer should be approximately
1,000 + 6,000 = 7,000.
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| chose to work out 574 + 800,
then subtract 1.

6.000
[ Ll
( 2,999 | 3,001 )

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

Year 4
Subtraction

Choosing
mental
methods
where
appropriate

Use place value equipment to justify
mental methods.

1D

What number will be left if we take away
3007

Use place value grids to support mental
methods where appropriate.

Th H

=
0000 00000 NN
e ®

0
z“..

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 = 1,501

Column
subtraction

Understand why exchange of a 1,000
for 100s, a 100 for 10s, or a 10 for 1s
may be necessary.

Represent place value equipment on a
place value grid to subtract, including
exchanges where needed.

Use column subtraction, with
understanding of the place value of any
exchange required.
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ThiH|T

W
[DDO(D)

Thi{H

.
ame
olelelo

Th| H)
x|2

|

w
wls|wv| A
olo|le|O

-
Thy H
¥

I
w
Wk || -
olojo|O

-

Column
subtraction
with
exchange
across more
than one
column

Understand why two exchanges may be
necessary.

2,502 -243 =7

o

| need to exchange a 10 for some 1s,
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 0
) @00® [oooo|ee
=) 0/0/0/010

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

2,502 -243=7

63



«PQV\IER
MAT HS

l

Th [ H

; ¥
o® eeRR [OEOE®

ThiRTTY Ol

T
2 |g|vB|'2
4
5

Representing
subtractions
and checking
strategies

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

Total
5,762

( ? | 2819 |

Yes votes No votes

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

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

?
Danny 899 — >

tis 1,005 )

Use inverse operations to check
subtractions.

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

( 1,225 |
| 799 2

wls alo

T
q
7
7
i

The parts do not add to make 1,225.
| must have made a mistake.
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Year 4
Multiplication

Multiplying
by multiples
of 10 and 100

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

1

3 groups of 4 ones is 12 ones.
3 groups of 4 tens is 12 tens.

3 groups of 4 hundreds is 12 hundreds.

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

3x4=12
3 x40=120
3 x400=1,200

Use known facts and understanding of
place value and commutativity to
multiply mentally.

4x7=28

4 x 70 =280
40 x 7 =280

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

Understandin
g times-
tables up to
12 x12

Understand the special cases of
multiplying by 1 and O.

Represent the relationship between the
%9 table and the x10 table.

0000 e
0000

00000
000e

0000 e
000e

EEER
oooe

00000
oolele

Represent the x11 table and x12 tables
in relation to the x10 table.

Understand how times-tables relate to
counting patterns.

Understand links between the
x3 table, x6 table and x9 table
5 x 6 is double 5 x 3

x5 table and x6 table
| know that 7 x5 =35
so |l knowthat 7 x 6 =35+ 7.

x5 table and x7 table
3x7=3x5+3x2

3x5 3x2
1 1

1

00000
00000
00000

KElla
LOOO0_

T
3Ix7

x9 table and x10 table
6 x 10 =60
6x9 =60-6
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Understandin
g and using

partitioning in
multiplication

Make multiplications by partitioning.

4 x 12 is 4 groups of 10 and 4 groups of

5 (&4 (o @
o} (@8 (@8 90

4x12=40+8

Understand how multiplication and

partitioning are related through addition.

00000000 00000000

@00 00000 00000000
00000000 00000000
lOOO”OOOOO] IOOOOOOOO]
4x3l=|2 4x5l=20 4x8l=32
4x3=12

4x5=20

12 +20=32

4x8=32

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

18x6="7

18x6=10x6+8x6
[

=60 + 48
=108

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

Column
multiplication
for 2- and
3-digit
numbers
multiplied by
a single digit

Use place value equipment to make
multiplications.

Make 4 x 136 using equipment.

eHO-000000
00000000
- - 000000
000000

| can work out how many 1s, 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 method for multiplication of up
to

3-digit numbers by a single digit.

H T|O
000000 | 311>
000000 |~ 3
@00000 | 136

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

w
olwin|o

Understand how the expanded column
method is related to the formal column
method and understand how any
exchanges are related to place value at
each stage of the calculation.
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Multiplying
more than
two numbers

Represent situations by multiplying
three numbers together.

117

1
@l
: g
£ 8

Each sheet has 2 x 5 stickers.
There are 3 sheets.

There are 5 x 2 x 3 stickers in total.

5x2x3=30

I0 x3=30

Understand that commutativity can be
used to multiply in different orders.

000000 000000 000000 000000
O00000 000000 000000 000000

00000® OO0O0O0O0 O0OO0O0OO 000000 000000
90000® O0O0O0O0O0O O0OOO0OO OOOO0OO 0OO0OO0O0O0OC

2x6x10=120
12 x10=120

10x6x2=120
60 x 2=120

Use knowledge of factors to simplify
some multiplications.

24x5=12x2x5

Rx2x5=

(S
12x10 =120
So,24 x5=120

Year 4
Division

Understandin
g the
relationship
between
multiplication
and division,
including
times-tables

Use objects to explore families of
multiplication and division facts.

Represent divisions using an array.

Understand families of related
multiplication and division facts.

| know that5 x 7 = 35

so | know all these facts:
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4x6=24
24 is 6 groups of 4.
24 is 4 groups of 6.

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

20006000
0000000
0000000
0000000

28:7=4

5x7=35
7x5=35
35=5x7
35=7x5
35+5=7
35+7=5
7=35+5
5=35+7

Dividing
multiples of
10 and 100 by
a single digit

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

=]

8 ones divided into 2 equal groups
4 ones in each group

8 tens divided into 2 equal groups
4 tens in each group

8 hundreds divided into 2 equal groups
4 hundreds in each group

Represent divisions using place value
equipment.

q+3=D
00600006
q0+3=[:]

CLEIECL ICTICICIC
w0043
866600666

9+3=3

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

Use known facts to divide 10s and 100s
by a single digit.

15+3=5
150 +3 =50
1500 + 3 =500
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Divide by
sharing

Share using place value equipment

36 shared equally between 3 groups

oo o0
s —
oo oa0
36+3=12

Share by exchanging
56 shared equally between 4 groups

First share the 10s.

gUUUU

LA

RS N SEEE AR RS S

Exchange 1 ten for 1s, then share all
the 1s.

aaio 9000

Onio 88400
9006408 00000

gooaa O

[
[
[G:I:IIIIEI‘II 0000
[Ijjjj‘jjjjjfl 0000

)
)
)
)

56 +4=14

Share using known facts and
partitioning where appropriate

142 +2=7?

OO0
00:2=(_ ) 40+2=( ] 6+2=]

100 +2 =150

40+2=20
6+2=3

50+20+3=73
142 +2=173

Understandin
g remainders

Use place value equipment to find
remainders.

85 shared into 4 equal groups

There are 24, and 1 that cannot be shared.

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

0000000000 OCO00 @
00 0000

0000000000 CO00

0000000000 OO0OO

72 +5 =14 remainder 2

Understand how partitioning can reveal
remainders of divisions.

80+4=20
12+4=3
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95 + 4 = 23 remainder 3

Stratford St Mary Primary ‘&Q
—

STRATFORD ST MARY
PRIMARY SCHOOL

Power Maths White Rose Edition calculation policy, UPPER KS2
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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,

square number, cube number

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

Addition and subtraction: Children build on their
column methods to add and subtract numbers
with up to seven digits, and they adapt the
methods to calculate efficiently and effectively
with decimals, ensuring understanding of place
value at every stage.

Children compare and contrast methods, and they
select mental methods or jottings where
appropriate and where these are more likely to be
efficient or accurate when compared with formal
column methods.

Bar models are used to represent the calculations
required to solve problems and may indicate
where efficient methods can be chosen.

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

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.

Written division methods are introduced and
adapted for division by single-digit and 2-digit
numbers and are understood alongside the area
model and place value. In Year 6, children
develop a secure understanding of how division is
related to fractions.

Multiplication and division of decimals are also
introduced and refined in Year 6.

Fractions: Children find fractions of amounts,
multiply a fraction by a whole number and by
another fraction, divide a fraction by a whole
number, and add and subtract fractions with
different denominators. Children become more
confident working with improper fractions and
mixed numbers and can calculate with them.

Understanding of decimals with up to 3 decimal
places is built through place value and as
fractions, and children calculate with decimals in
the context of measure as well as in pure
arithmetic.

Children develop an understanding of
percentages in relation to hundredths, and they
understand how to work with common
percentages: 50%, 25%, 10% and 1%.
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Concrete Pictorial Abstract
Year 5
Addition
Column Use place value equipment to represent | Represent additions, using place value | Use column addition, including
addition with | additions. equipment on a place value grid exchanges.
whole alongside written methods.
numbers THTHh H] T1 0
TTh | Tt | H [ T o ] TTh Th | H Ll o 1lali]7]s
® Inmlooooo‘ooo 00000 o8 Io 000000 - -
00 +|1|8|4|1]|7
00000 ® OOOCC 0000e 3|7/5[9]2
|om ©0 . :
Add a row of counters onto the place
value grid to show 15,735 + 4,012. | need to exchange 10 tens for a 100.
TThTh| H| T O
2/o0[1|5/3
NIEINEE
3/9(3|2 8
I
Representing Bar models represent addition of two or | Use approximation to check whether
additions more numbers in the context of problem | answers are reasonable.
solving.
, i ‘ TTh| 1| T [0 [ H]T [0
( easma | £28370 | e6725 | 2|3|4|0]s5 213|405
+ 8|92 - 7(8/19)|2
2 2|19|7 3(1({219]|7
| will use 23,000 + 8,000 to check.
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Jen [ £2.600 ]

Holly | £2600 | £1.450 |
1 | )
£4,050
ThiH|T ©O Th{H|[T O
2|6/0|0 6|00
+ |1 |4|5|0 + 0|50
40|50 650

Adding Link measure with addition of decimals. | Use a bar model with a number line to Understand the link with adding
tenths add tenths. fractions.
Two lengths of fencing are 0-6 m and
0-2m. 06 m 02m 6 2 8
How long are they when added together? | f ' — 071010
[0-Im|0-|m|0-Im|O-Im|0'Im|0-lm|0-lm|0-lm]
0-6m 0-2m . . . . . . . . . . |6tenths + 2 tenths = 8 tenths
0 0l 02 03 04 05 06 07 08 049 |
0-6+0-2=0-8
0-6+02=0-8
6 tenths + 2 tenths = 8 tenths
Adding Use place value equipment to represent | Use place value equipment on a place Add using a column method, ensuring
decimals additions. value grid to represent additions. that children understand the link with
using column place value.
addition Show 0-23 + 0-45 using place value O +TthlHth

counters.

» 2

3

» 4

0
+ |0
0

? 6
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Represent
0 Tth Hth 0 $enfHth)
00 COOEO|0000® 219 (s
QOO |@® Titola
O OO
/ 0
@ I

exchange where necessary.
Include examples where the numbers of
decimal places are different.

(¢} Tth Hth O #Tth|Hth
00/0/00) 540
@ 0]0) 00eed| |, |, .:>
61%2

Include exchange where required,
alongside an understanding of place

QO ¢Tth|Hth
7

0
+|0
|
1

ol |w

value.

Include additions where the numbers of
decimal places are different.

O #Tth|Hth
31
+(0¢7 |0

Year 5
Subtraction

Column
subtraction
with whole
numbers

Use place value equipment to
understand where exchanges are
required.

2,250 -1,070="7

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

Use column subtraction methods with
exchange where required.

TThThIH| T |O
‘gl2|5/9]|7
=1 |8|0|3]| 4
4/4|5/6]3

62,597 - 18,034 = 44,563
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[ TTh Th | H | T | o ]
(e [peemSgeapes [peee
Now subtract the 10s.
Exchange | hundred for 10 tens.

[T | ™ | W | T [ o |
- M

Subtract the 100s, 1,000s and 10,000s.

[T [ ™ [ W [ T [ 0 |
N

TThTh H| T

w

~

W
wln|lw|lo

TTHTh| H| T

L

N

w
wln|u|o

TThHTh| H

w
L4
N
mw__.
wlim wm|O
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Checking
strategies
and
representing
subtractions

Bar models represent subtractions in
problem contexts, including ‘find the
difference’.

Athletics Stadium 75,450

Hockey Centre :‘ 42,300
Velodrome 15,735 ?

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

Use approximation to check
calculations.

Bella's working ( Correct method )

T Th H|T| O TThiTh{H | T | O
117 |8]|7 | 8|77
I+ H.D‘r 2‘ + IO I.2
5|719]|19|7 2|1/8(819

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

Choosing
efficient
methods

To subtract two large numbers that are
close, children find the difference by
counting on.

2,002 -1,995="7

+5 +2

1,995 2,000 2,002

Use addition to check subtractions.

| calculated 7,546 - 2,355 =5,191.
I will check using the inverse.
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Subtracting

Explore complements to a whole

Use a place value grid to represent the

Use column subtraction, with an

decimals number by working in the context of stages of column subtraction, including | understanding of place value, including
length. exchanges where required. subtracting numbers with different
numbers of decimal places.
_ """"""" i 574 -2.25=7
-------------- : ol | 2-000 - 0-296 = ?
(] Tth Hth 5¢7 | 4
Im- m = m |
D D 0000000000 0000 -2t12]5 O JTthIFth Thth
®O
9, |9
1-049="? Exchange | tenth for 10 hundredths. 2yl B |0
| 0 Tth Hth O ¢Tth|Hth _ 0¢2 q 6
00000 OO0 00000 517 |'4
OF 00000 |- 2:2]s LT7[(0] %
COCIO)
Now subtract the 5 hundredths.
[ o Tth Hth 0 $Tth|Hth
00000 OO 00000 547 |'4
©P 0000P - 21> s
PPPP q
Now subtract the 2 tenths, then the 2 ones.
[ o Tth Hth O $Tth|Hth
00089 COOOY 00000 547 |'4
@D 0000s - 2:: s
PAOP 314 a
Year 5

Multiplication

Understandin
g factors

Use cubes or counters to explore the
meaning of ‘square numbers’.

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

Understand the pattern of square
numbers in the multiplication tables.

Use a multiplication grid to circle each
square number. Can children spot a
pattern?
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25 is a square number because it is
made from 5 rows of 5.

8 is a cube number.

8x8=64
82=64

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

Multiplying
by 10, 100
and 1,000

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

4xl=4ones=4 E] ] ] Bl

4 x 10 =4tens =40

4 x 100 = 4 hundreds
=400

Understand the effect of repeated
multiplication by 10.

7x10=70
7 x 100 = 7,000
7 x 1,000 = 70,000

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

H T 0]

17 x10=170
17 x100=17 x 10 x 10 = 1,700
17 x 1,000 =17 x 10 x 10 x 10 = 17,000

79



«PQV\IER
MATHS

Multiplying
by multiples
of 10, 100 and
1,000

Use place value equipment to explore
multiplying by unitising.

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

So, | know that 5 groups of 3 thousands
would be 15 thousands.

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

4x3=12 6x4=24
4 x 300 = 1,200
2,400

Use known facts and unitising to

multiply.

5x4=20

5 x40 =200

5 x 400 = 2,000

5 x 4,000 - 20,000

5,000 x 4 = 20,000

Multiplying
up to 4-digit
numbers by a
single digit

Explore how to use partitioning to

Represent multiplications using place

multiply efficiently. value equipment and add the 1s, then
10s, then 100s, then 1,000s.
8x17="7
H T 0o

0000000000 (0000000 @ OOOOE 00O
Sasssssersl [ssersss
0000000000 (0000000 | € e
0000000000 0000000
0000000000 0000000  © EEOOC 0@
0000000000 (0000000 ®
0000000000 0000000 g 10/0]0)

8 x 10 =80 8x7=56
80 + 56 = 136 ® (00]0)

So,8 x17 =136

Use an area model and then add the

parts.

100

60

3

5] 100 x 5 =500

60 x 5 =300

B 5i=115

Use a column multiplication, including
any required exchanges.

|| w|0

|| N[0
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Multiplying 2- | Partition one number into 10s and 1s, Use an area model and add the parts. Use column multiplication, ensuring
digit numbers | then add the parts. understanding of place value at each
by 2-digit 28x15="7? stage.
numbers 23x15="7?
20m 8m e T o
H|IT|O 3|4
2(0(0
10 m 20 x 10 =200 m? 8xl0=80m?| | [1|o]o s 2|7
8|0 2(3|8
10 x I5 = 150 10  I5 = 150 +| 4]0 2
5m 20 x 5 = 100 m? 8x5=40m? 2]2]0 61810
HTO : 911 |8
I 50 ;
150
3x15=45 + 45 28 x 15 =420 34 x 7
There are 345 bottles of milk in total. 3, 2.8 Hx:20
34 x 27
23 x 15 =345
Multiplying Use the area model then add the parts. | Use column multiplication, ensuring
up to 4-digits 100 40 3 understanding of place value at each
by 2-digits 10| 100 x 10 =1,000 | 40 x 10 =400 | 3x10=30 stage.
2| 100x2=200 | 40x2=80 3x2=6
Th{H|T|O
Thi{H|T|O ! T ;
11]0|0|O al
zlolo 2/8|6| 143x2
2|0|0 I 14|30 143x10
3]0 '
+ 6
1{7]1]e6 ]
' Progress to include examples that

143 x12=1,716

require multiple exchanges as
understanding, confidence and fluency
build.
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1,274 x 32 =7

First multiply 1,274 by 2.

TTh

Th

Hlw i N4

|IN|I MO

1,274 % 2

Then multiply 1,274 by 30.

TTh

Th

H

N [ DWW N

o | ®|N | N~|O

1,274 x 2
1,274 x 30

Finally add up the numbers,

TTh|Th|H | T | O
112|714
x 3|2
2|/5/4|8

]
812|2]|0

T
4|07 6|8

i

1,274 = 2
1,274 x 30
1,274 x 32
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Multiplying Use place value equipment to explore Represent multiplication by 10 as Understand how this exchange is
decimals by and understand the exchange of 10 exchange on a place value grid. represented on a place value chart.
10, 100 and tenths, 10 hundredths or 10
1,000 thousandths. ) owxio=_) TR TT Todh
(¢] Tth Hth SEE

8 :::: 25x10=25 2,5%

®© |e0ee : =

o |eese 2'5 x 100 = 250 29,570 ¢

© | 00ee 2:5x1,000=2500 | 2] 57 0| 0%

© | o0ee

® | 0008

© | o98e

© |00ee

® | eeee

0-14x10=14

Year 5
Division

Understandin
g factors and
prime
numbers

Use equipment to explore the factors of
a given number.

=8

=3

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

Understand that prime numbers are
numbers with exactly two factors.

13+1=13

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

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

Understand how to recognise prime and
composite numbers.

| know that 31 is a prime number
because it can be divided by only 1 and
itself without leaving a remainder.

| know that 33 is not a prime number as
it can be divided by 1, 3, 11 and 33.

I know that 1 is not a prime number, as
it has only 1 factor.
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24 + 5 = 4 remainder 4.

5 is not a factor of 24 because there is a
remainder.

Understandin

Use equipment to group and share and

Represent multiplicative relationships

Represent the different multiplicative

g inverse to explore the calculations that are and explore the families of division relationships to solve problems requiring
operations present. facts. inverse operations.
and the link 2:3=(_]
with | have 28 counters. (e000)(0000)(0000)(0000)(0000) 2:()=3 =
multiplication (eoeo)(eooe)(e0ee) (e0ee)(e000) (x3-n /\
, grouping | made 7 groups of 4. There are 28 in (oee) (Goee) (eeee) (@see) @eee) Bo-c ()« 3
and sharing total. '
| have 28 in total. | shared them equally gg _ 1'5_:12 f%rr]cé?\:g%?]dcgfjl'ggoagrggzrk%rgxlir:\z
into 7 groups. There are 4 in each L .
group. to solve them using inverse operations.
22+7?=2
| have 28 in total. | made groups of 4. 22+2=7
There are 7 equal groups. ?+2=22
?+22=2
Dividing Use place value equipment to support Use a bar model to support dividing by Understand how and why the digits
whole unitising for division. unitising. change on a place value grid when
numbers by dividing by 10, 100 or 1,000.
10, 100 and 4,000 = 1,000 380 +10=38
1,000 e Th H T 0
4,000 r 1
/\ [ ? ? ? ? ? ? ? ? ? ? ] 3 2 0

1,000 x D
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4,000 is 4 thousands.
4 x 1,000 = 4,000

So, 4,000 + 1,000 =4

380 is 38 tens.
38 x 10 =380
10 x 38 = 380
So, 380 +10=38

3,200+ 100="7
3,200 is 3 thousands and 2 hundreds.

200 +100 =2
3,000 + 100 =30
3,200 + 100 = 32

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

Dividing by
multiples of
10, 100 and
1,000

Use place value equipment to represent
known facts and unitising.

EHEHEEE

15 ones put into groups of 3 ones.
There are 5 groups.
15+3=5

15 tens put into groups of 3 tens. There
are 5 groups.

150+30=5

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

Seesansnes BEEsRasaans]
“EEENEEEEP [Eassnasnes) Ty
asnsssasss Jlassasassss Qasssasanns)
asaanassns QNG asassnsss QRS asassnns)
asnassssss Jlcasssassss QEsanasuuas)

180 is 18 tens.
18 tens divided into groups of 3 tens.
There are 6 groups.

180+30=6

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

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

1200 + 400 =3

Reason from known facts, based on
understanding of unitising. Use
knowledge of the inverse relationship to
check.

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

5 x 600 = 3,000
50 x 60 = 3,000
500 x 6 = 3,000
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Dividing up to
four digits by
a single digit
using short
division

Explore grouping using place value
equipment.

268 +2 =7
There is 1 group of 2 hundreds.
There are 3 groups of 2 tens.

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.

T (o]
e 010/010/0)
0100}

n T (e}
} PO0) 0000
“ye 1510.0)

[ T O
44

Lay out the problem as a short division.

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

Work with divisions that require
exchange.

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

0|5|5]6
7|3 P8a[2

3,892 + 7 =556

Use multiplication to check.
556 x 7 =7

6x7=42

50 x 7 =350

500 x 7 = 3500

3,500 + 350 + 42 = 3,892
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First, lay out the
problem.

1 [¢]

®0

419 2

How many groups of 4 go
into 9 tens?

T 0
4a]"2 oooae 10
OIO 00’ 2 groups of 4 tens with | ten
left over.

Exchange the | ten left

2 il (0]
AR _...‘. over for 10 ones.
000@ @OO®@®| We now have 12 ones.
(C]0)
2 T [ 0 } How many groups of 4 go
— i 2
49 0l0 010 into 12 ones?
(X)) 3 groups of 4 ones.

Understandin
g remainders

Understand remainders using concrete
versions of a problem.

80 cakes divided into trays of 6.
-8k GEBEEEEEES

80 cakes in total. They make 13 groups
of 6, with 2 remaining.

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

Lay out the problem
as short division.

T (o}

CEEE®

| 1r [e]
6 %T EOPE
560

T
g5es

68 0

How many groups of 6 go
into 8 tens?

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.

6]83

r 1
(s | 16 | 136 | 136 36 3]

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

Dividing
decimals by

Understand division by 10 using
exchange.

Represent division using exchange on a
place value grid.

Understand the movement of digits on a
place value grid.

87



PoV\IER
M/.\THS

10, 100 and
1,000

2 ones are 20 tenths.

20 tenths divided by 10 is 2 tenths.

Tth Hth

T
OO

Hth

q
©
® ©
o o
/_o\—.—
@
S

Q000G
OO
(Cl0]0000000
OOOCEEOGE

32 is 3 tens and 2 ones.

This is equivalent to 30 ones and 20 tenths.

30 ones divided by 10 is 3 ones.
20 tenths divided by 10 is 2 tenths.
32 divided by 10 is 3-2.

0 §Tth[ Hth
04 8] 5.
0o o 38 [3s

Thth

0-85+10=0-085

0 {Tth
8,__:____5--
0¢0T>8 5

Thth

8-5+ 100 = 0-085

Understandin
g the
relationship
between
fractions and
division

Use sharing to explore the link between
fractions and division.

1 whole shared between 3 people.
Each person receives one-third.

@ﬁgﬁf

EE? ¢ ¥
L P W R+

Use a bar model and other fraction
representations to show the link
between fractions and division.

I+3=%

Use the link between division and
fractions to calculate divisions.

Concrete

Pictorial

Abstract
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Year 6
Addition
Comparing Represent 7-digit numbers on a place Discuss similarities and differences Use column addition where mental
and selecting | value grid and use this to support between methods, and choose efficient | methods are not efficient. Recognise
efficient thinking and mental methods. methods based on the specific common errors with column addition.
methods calculation.
B e T e Compa_re written and mental meth_ods 17,877 +4,012 =7
alongside place value representations.
TThTh| H| T TThiTh|H| T | O
? TTh{Th|H | T |0 1171817 171877
f : 4/0/3/6/|5 +|4l0o| 1|2 + 410|112
[40.365|3.5?2J B 3/5/712 5170997 21 118lsglqg
Use bar model and number line
representations to model addition in Which method has been completed
problem-solving and measure contexts. | accurately?
+| hour .
mﬁm{es What mistake has been made?
" ; f Column methods are also used for
12:05 13:05  13:13 decimal additions where mental
methods are not efficient.
H | T | O ¢Tth/Hth
14|00
+ 4|9+8 |9
1/8|a¢q
Selecting Represent 7-digit numbers on a place Use a bar model to support thinking in Use place value and unitising to support
mental value grid and use this to support addition problems. mental calculations with larger numbers.

methods for

thinking and mental methods.
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larger
numbers
where
appropriate

M HTh TTh Th H T [¢]
000 o

2,411,301 + 500,000 = ?

This would be 5 more counters in the
HTh place.

So, the total is 2,911,301.

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

257,000 + 99,000 = ?

]
f 1
( £257,000 | £100,000 ]

| added 100 thousands then subtracted
1 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

195,000 + 6,000 = ?
195+5+1=201

195 thousands + 6 thousands = 201
thousands

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

Understandin
g order of
operations in
calculations

Use equipment to model different
interpretations of a calculation with more
than one operation. Explore different
results.

3x5-2=7
o0ox Q00O
00w 000
O@ o8 [ ] ) 00
oOoR oOow
ou ox
3x5-2) 3x9-2
£ %:q |5-£=|3

Model calculations using a bar model to
demonstrate the correct order of
operations in multi-step calculations.

|6)<4

cab I["||H|||H|I||"|‘|"] }
trailer [5[ [6 [6‘6[6[6[6’6|6|6I6|6’6|6|6]J .

T
16 x 6

This can be writtenas: 16 x4 + 16 x 6

(628 +(6x9

64 + 96 =160

Understand the correct order of
operations in calculations without
brackets.

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

4+6x16
4+ 96 =100
(4+6)x16
10 x 16 =160

Year 6
Subtraction
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Comparing
and selecting
efficient
methods

Use counters on a place value grid to
represent subtractions of larger
numbers.

Th | H T o
©e VBB OOOON 00000
® AN SIS

Compare subtraction methods
alongside place value representations.

2,679
1
| )
| ? 534
ThiH|T|O
2|6|71|9
- 513 |4
2111415
Th | H T 0
ee SRBVY OOOON| 00000
® R AW

Use a bar model to represent
calculations, including ‘find the
difference’ with two bars as comparison.

( computer game ]

' puzzle book i

£12-50

Compare and select methods.

Use column subtraction when mental
methods are not efficient.

Use two different methods for one
calculation as a checking strategy.

Thi{H|T|O
7' B |2
- 7|5

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

H|T

Tth{Hth
0
410
0

wloo|la| O

3|0
-12|0
10
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Subtracting
mentally with

Use a bar model to show how unitising
can support mental calculations.

Subtract efficiently from powers of 10.

larger 10,000 -500 =7
numbers 950,000 - 150,000
That is 950 thousands — 150 thousands
( 950 )
So, the difference is 800 thousands.
950,000 - 150,000 = 800,000
Year 6
Multiplication
Multiplying Use equipment to explore Use place value equipment to compare | Understand area model and short
up to a 4-digit | multiplications. methods. multiplication.
number by a
single digit Th H T 0 Method | - ) Compare and select appropriate
number :: ::: 8888 ::::: @ee 000200000 3[2]|s5]s methods for specific multiplications.
CC) (CIOIC) OOOG 00000 == [3]2]2]5
@eeeecceeee® [, ;1,15 ;s 3.000 200 20 5 3/2[2]s
| 4| 12,000 | 800 | 80 | 20 | . T T4
4 groups Of 2’345 : - = ? ? # 12,000 + 800 + 80 + 20 = 12,900 . 112 9|00
Method 2 | I T | 2

This is a multiplication:

4 x 2,345
2,345 x 4

4 x 3,000 4 %200 4 x20
12,000 + 800 + 80 + 20 =
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Multiplying Use an area model alongside written Use compact column multiplication with
up to a 4-digit multiplication. understanding of place value at all
number by a 200 30 5 stages.
2-d|gt;t 20| 4,000 | 600 | 100
numober 1| 200 | 30 5 21315
4200 + 630 + 105 = 4935 ' " [ 2 I
[2]3]5] 2315 | x 235
X i 417,00 20x235
5| 1x5
3[o0|1x30 . 419 |3|5| 21x235
2[00/ 1x200
1|0[0]|20x5
6/0[0|20x30
0/0|0|20x300
q[3|5|21x235
Using Use equipment to understand square Compare methods visually using an Use a known fact to generate families of

knowledge of
factors and
partitions to
compare
methods for
multiplication
s

numbers and cube numbers.

(=)
&)
ﬂc)a( (= >N
NeEsEe =)
QQQ occ"r’g
RN E%0%0
ONZE
SONONG2s
WRes?
Q
5x5=52=25

5x5x5=53=25x5=125

area model. Understand that multiple
approaches will produce the same

5,200

20 [5200x30 |
5 [[5200x5 |

5,000 200

2
.

5,200
5,200 x 5
5,200 x 5
5200 x 5
5.200 x 5
5,200 x 5

[ I T BV, BT )

5.000 200

»

5,200

5,200 x 25

answer if completed accurately.

related facts.

170 x 11 171 11

1,870 + 11 = 170

Use factors to calculate efficiently.
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Represent and compare methods using
a bar model.

15 x 16
=3x5x%x2x8
=3x8x2x5
= 24 x 10
=240

Multiplying
by 10, 100
and 1,000

Use place value equipment to explore
exchange in decimal multiplication.

0-3x10="7?

0-3is 3 tenths.

10 x 3 tenths are 30 tenths.

30 tenths are equivalent to 3 ones.

T (0] t  Tth

 ©OOO

Represent 0-3.

T 0 Tth T Tth

®

®

®

—@®
@ o

?

[©)

(2)(=2)(e}(=) (=) (=) (=) (2) (2 ) (=)
DOODOOOEEE

®
@
®
OI0I0l0l0I0I0I0IC

Multiply by 10. Exchange each group

of ten-tenths.

Understand how the exchange affects
decimal numbers on a place value grid.

T

=
=2

(o]
000
[

(=)(5) (=) () (=) () () (=) (e )
OOOOOOOEOEE)

(DO EC)

H| T | O {TthjHth

Use knowledge of multiplying by 10, 100
and 1,000 to multiply by multiples of 10,
100 and 1,000.

8 x 100 = 800
8 x 300 = 800 x 3
= 2,400

2-5x10=25
25x20=25x10x2
= 50
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Multiplying
decimals

Explore decimal multiplications using
place value equipment and in the
context of measures.

3 groups of 4 tenths is 12 tenths.
4 groups of 3 tenths is 12 tenths.

R g e d e S e 4
I3cm I-3cm -3 cm -3 cm

4x1cm=4cm
4x0-3cm=1-2cm
4%x1.3=4+1-2=5.2cm

Represent calculations on a place value
grid.

6x3=18
6x0-3=1-8
T 0 t  Tth
@ OOV
OEOO

OO
OO

Understand the link between multiplying
decimals and repeated addition.

+0-2 +02 +0-2 +0-2

-0 (Y YY)

1 1 Il 1 1 | l 1 Il ]
| § T T T T T T T 1

o=

Use known facts to multiply decimals.

4x3=12
4x03=12
4 x0-03=0-12

20 x5=100
20x0-5=10
20x0-05=1

Find families of facts from a known
multiplication.

| know that 18 x 4 = 72.
This can help me work out:
1.8x4="7

18 x0:4="7

180 x0:4=7

18 x0-04="7

Use a place value grid to understand
the effects of multiplying decimals.

H T O ¢ Tth Hth
2x3 6 ¢
0:2x3 0O ¢ 6

0-02 x 3 p
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Year 6
Division

Understandin

Use equipment to explore different

Recognise prime numbers as numbers

Recognise and know primes up to 100.

g factors factors of a number. having exactly two factors. Understand | Understand that 2 is the only even
the link with division and remainders. prime, and that 1 is not a prime number.
0000000 ©0000 ©000 000
2% :+4=6 00000000 00000 0000 ©00) @G|« (&) & D] 8 |a]w0
o 00000 ©000 ©00 | (i) 2 ((3) 14|15 |16 [(7)| 18 |(9) 20
00 0000 900
o 21 (22((23)] 24 | 25 | 26 | 27| 28|@9), 30
17+2=8rl 17+3=5r2 17+bd=4rl l’+.5=3r2 @ 32|33|34(35(36 @ 38 40
O iiiiii 4 | 42 |(43)| 44 | 45 | 46 |(@7)] 48| 49| 50
30 + 4 =7 remainder 2
4 is a factor of 24 but is not a factor of
30.
Dividing by a | Use equipment to make groups from a . . ——— [ Howmany Y—r Use short division to divide by a single
. - groups ..
single digit total. ® 000 |0 of6arein |[6[1]3 2] | digit.
| hundred? )
0000000000000 H T o (" How many h 0
0000000000000 @——POpo0 ee groups of2 6[1]3]2
0000000000000 OOROS of6arein | e Ti3r2
0000000000000 200  Btens? )
[slolelelelelslololelol@le)
0000000000000
H T [5) | (" How many ) 0l 2
. (OO @8:‘”. groups 0f2]2 —
There are 78 in total. et i Y | KN ER E 6[1]3]2
There are 6 groups of 13.
There are 13 groups of 6.
0|22
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Use an area model to link multiplication
and division.

? 10 10 1
6] 132 | 6 60 60 |6]6]
6x7=132 20 0y
6| 120 [ 12]
132 =120 + 12

132:6=20+2=22

Dividing by a | Understand that division by factors can | Use factors and repeated division. Use factors and repeated division where
2-digit be used when dividing by a number that appropriate.
number using | is not prime. 1,260 +14 =7
factors 2,100 +12="7
1,260 . N
1,260 +2 =630 -y
630 + 7 = 90 G4
1,260 + 14 = 90 s
P— i
Dividing by a | Use equipment to build numbers from Use an area model alongside written Use long division where factors are not
2-digit groups. division to model the process. useful (for example, when dividing by a
number using 37713 =7 2-digit prime number).
long division ' Write the required multiples to support

aa
aa
aa
aa
aa
aa
aa
aa
aa
aa
aa
aa
aa
aa

HATAHATAHA THHE

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

13 | 377 |
0 ?

3 Bo | 247 ]
0 10 ?

13 | 130 ] 130 | 7 ]

the division process.

377 +13="7

]

k t t + t t t t t t 1
0 13 26 39 52 65 78 ql 104 17 130

0xI3 IxI3 2xI13 3x13 4xI13 5x13 6x13 7x13 8xI13 9x13 10x13

97



-POVJER
M,L\THS

10 10 q
|3| 130 | 130 | 7 |
377 +13=29

219
31377
-|1|{3(/0]10
2147

= 1{3|0]10
717

-1 117719
0
377+13=29

A slightly different layout may be used,
with the division completed above rather

|
—|o

N
~
olw o|lw

0|lo ©

N
- —|o
o OOlw ol w
ol w|lo w|mw

than at the side.

Divisions with a remainder explored in
problem-solving contexts.
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Dividing by Use place value equipment to explore Represent division to show the Use knowledge of factors to divide by
10, 100 and division as exchange. relationship with multiplication. multiples of 10, 100 and 1,000.
1,000 Understand the effect of dividing by 10,
0§ Tth | Hth | htn o § m | mn | mn || 100 and 1,000 on the digits on a place
@ CS] id. 40 +50 =
~B @) . value grid
50
B 88 ( i VAT [0 {Tth[hth w—(z0 Jo( 5 ]
88 (12]12[12]12]12]12]12]1-2[12]12) ' f - w—[ 5 ] 0 J]—>>
©/0) - 12x10=12
0 N 40+5=8
Exchange each 01 for ten 0-Ols. Divide 20 counters by 10. 8 - 10 - 0 . 8
Understand how to divide using division
0-2 is 2 tenths. by 10, 100 and 1,000. So, 40 +50=0-8
2 tenths is equivalent to 20 hundredths.
20 hundredths divided by 10 is 2 12+20="?
hundredths. : v ,
(2[2]w]re]r]r]r]r]2]i2]
SRNRENENRARENRNRERED
T
Dividing Use place value equipment to explore Use a bar model to represent divisions. | Use short division to divide decimals
decimals division of decimals. with up to 2 decimal places.

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

08 |

N RS
4x2=8 8+4=2

So,4x0-2=0-8 0-8+4=02

4 - 2 4

8|4 -%2 4

0-5
8|4 -2 %

W

0-5 3
8|4 -2 %

W
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