Representations and Formal Methods Calculation Policy 2023

Multiplication and Division
KSI| and KS2



Year | Multiplication

Represen’ra’rions

Formal Method

Skill
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Year 2 readiness: Children build on their
knowledge o describing equal groups to
create arrays that represent the equal

groups in rows and columns, using ob jects
and counters.

Children represent mulfiplication as repeated
addifion in many different ways. In Year |,
children use concrefe and pictorial
representations fo solve problems. They are
not expected fo record multiplication formally.
In Year |, children should count forwards and
backwards in 2s, 5s and 10s.

Children begin by pracfically grouping ob jects
and circling pictorial representations in groups.
Children identify both equal and unequal
groups and begin to describe equal groups.
Children build on their knowledge of describing
equal groups fo include representing equal
groups with bar models and then addition
expressions. They then apply their skil of
counting in steps to find the answer to
addifion expressions.

Children build on their knowledge of describing
equal groups to creafe arrays that represent
the equal groups in rows and columns, using
ob jects and counters. Children will learn to
recall double facts within 20.




Year 2 Multiplication- Solve | step problems using multiplication.
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Represen’ra’rions

Lt groups of 2 or 2 group of L.

3 groups of 5 or 5 groups of 3.
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5+5+5+5=20

Repeated addition.

Using arrays

Formal Method

PAPapP I; groups of
o000 :
b x2 =
2 groups of
L
2xk =
Problem solving confext:
One bag holds 5 apples.
How many apples do 4 bags hold?

Use an array to represen’r:

Skill

Children should confidently recall and use
multiplication and division facts for the 2, 5
and 10 multiplication tables, including
recognising odd and even numbers.

Children should be able to calculate
mathematical statements within the
mulTiplicaTion tables and write them using the

multiplication (x),and equals (=) signs.

Children should show that mulfiplication of 2
numbers can be done in any order

(commutative) .

Children should solve problems involving
multiplication using materials, arrays, repeated
addition, mental methods, and multiplication
and division Facts, including problems in
contexts.




Year 3 Multiplication- Recall 34,6, and 8 times fables
Multiply 2 digit by | digit numbers

Representations Formal Method Skil

Use arrays and times tables recall to Children should recall and use mulfiplication and
calculate 3s, s, Os and 8s times tables. division facts for the 3, 4 and 8

Ones
® _[-_--’ @, 0“01 000000 multiplication tables write and calculate
OO oo mathematical statements for mulfiplication and
- O — ;o - o :::::: division using the mulfiplication tables that they
O OO0 oooo know, including for two-digit numbers fimes
00000 000000

Oxborlex0 |gpe digit numbers, using mental and

(\) .(\_-) ¢ ,"1 0“0 progressing to Formal written methods.

e @ 00000000
VOO 0000 33333334
) 00000000
Q_ ‘51//» 00000000
3 x5 00000000 . .,
X =
5 groups of 35, Year 4 readiness:

Informal methods and the expanded method
are used in Year 3 before moving on fo
the short multiplication method in Year L.




2 0 [(5x4)

+ 1 5 0 (5x30)

34 x5=170




Year L+ Multiplication
Multiply 2-digit numbers by |-digit numbers
Multiply 3-digit numbers by |-digit numbers

Skl

Representations Formal Method
Hundreds Tens H T 0
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3- digit x | digit

By the end of year L, pupils should have
memorised their mulfiplication tables up to and
including the 12 mulfiplication fable and show
precision and fluency in their work

When moving to 3- digit by |-digit
multiplication, encourage children fo move
towards the short, formal written method.
Base 10 and place value counters confinue to
support the understanding of the writfen
method. Limit the number of exchanges
needed in the questions and move children
away from resources when multiplying larger
numbers.




Year 5 Multiplication- Mulfiply a L+ digit by a | digit number
Multiply 2- digit numbers by 2-digit numbers
Multiply 3-digit numbers by 2-digit numbers

Represenations Formal Method Skl
o [ o Multiply a L digit by a | digit number-: When multiplying L~ digit numbers, place
0 833 value counters are the best manipulative to
00 [ use To support children in their understanding
Q0 Th H T O of the formal written method. |f chidren are

OO 1 8 5 6 multiplying larger numbers and struggling with
o— their fimes fables, encourage the use of

% 3 multiplication grids so children can Focus on

the use of the writfen method.

Mul’riplg 2-digit numbers by 2-digit numbers

o o Mulfiply 2-digit
O O H T O numbers by 2-

digit numbers.
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Multiply 3 digit by 2 digit numbers:

©0 0000000

@0 0000000
© 0 0000
© 0 000
00 000
00000

@0 000
00 00
00 00

Mulfiply 3 digit by 2 digit numbers:
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2 3 4
X 3 2
4 6 8
7 0 2 0

Mulfiply L—digit numbers by 2-digit

numbers.
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Year 6 Multiplication- Mulfiply L digit by 2 digit numbers

Mu|Tip|g one-digiT numbers with up To two decimal p|aces bg whole numbers.

Formal Method Skill
When multiplying L~ digits by 2-digits,
TTh  Th H T 0 children should be confident in using the
Formal writfen method. If they are sfil
2 7 3 9 struggling with times tables, provide
multiplication grids to support when they are
X 2 8 Focusing on the use of the method. Consider
where exchanged digits are placed and make
2 1 9 1 2 sure this is consistent.
2 5 3 7

Muh‘iplg one-digit numbers with up to two
decimal places by whole numbers.

Fo U dec e Exarne |

) Round and estimate

/.3 rounds to /
7x6 =42




2) Remove the decimal point and mulfiply
/.3 x 6 becomes /3 x 6

Wi
Al
493
R

3) Decimal needs to be put back. How
many numbers are there fo right of the

decimal point the original question?
7.3x6

So there needs o be one after the decimal
in the answer.

438 = 43.8

lt) Look back at your estimate. 42, is

L-3.8 a reasonable answer.




Year | Division
Solve |-step problems using mulfiplication (sharing)

RepresenTaTions

Formal Method

Skill

Children to use a range of concrete
resources to to pracTica”g share.

Sharing- Share © biscuits between 2 children. Pictorial

Concrete
o0 [

Pictorial

Year 2 readiness Grouping- introduce when ready

6+2-=3

How many children will receive 2 biscuits each. How many groups of 2 are

there in 67 There are 3 groups of 2 in 6.

Children solve problems by
sharing amounts info equal
groups. In Year |, children
use concrefe and pictorial
represenfations to solve
problems. They are not
expected fo record division

Jormaly




Year 2 Division

Solve |-step problems using division (sharing and grouping)

Representations Formal Method Skil
Concrete- Sharing: Children solve problems by
QCQUPMQ There are 20 apples altogether. ] grouping and CounTing the
They are shared equally between 5 bags. number OJC groups. Qrouping
2 +2 - How many apples are in each bag? encourages children to count

in mul’rip|es and links to

How many groups of 2 go into 127 repeated subtraction on a
number line. They can use
concrete represen’ra’rions in

Ftd
|l 2 3 L 5 6

Fixed groups such as number
20+-5=4 shapes which helps fo show

the link between mulTiplicaTion

and division.

Girouping:

There are 20 apples altogether
They are put in bags of 5.
How many bags are there?

Q@ o © O0\/0 © [O3N®)]
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20+5=4




Year 3 Division

Recdll division facts for 3,4,6,8x tables.
2-digits by |-digit (grouping without remainders)

Representations Formal Method Skill
Abstract- Recall of division Facts at speed. By the end of year 3,
Concrete- 2 digit + | digit when reliant on children need fo be secure
knowledge of multiplication facts. This with the recall of 3,6+,8
method is to be used when using times tables.
multiplication Facts of up to 12 x 12. Year b readiness
By the end of year 3,
Abstract 2 digit + | digit division using PV counters (without remainders) children should be exposed fo
division of 2 digit + | digit.
8l =l = 21 This will be revisited in year

Lt and therefore children do
not need to be secure in this
skil by the end of year 3.
Exposure fo this method

concrefely will support
learning.

| 2 3 L 5 6 7
There are / groups of 6 in 4+2.

Concrete- 2 digit + | digit division using
PV counters(without remainders) .

8k + L = 2I




Encourage children to group fo support
understanding.




RepresenTaTions

Formal Method

Skil

2 digit + | digit division (without remainders)

Bl + L = 2I

2 digit + | digit division using PV counters (with exchanging without remainders)
72 + 3

By the end of Year L+
children are to recall dll
division facts for
multiplication tables up fo 12
x12.

Children should use concrete
resources to solve 2 and 3
digit by | digit division (Year

5 readiness) .




Repeat this with remainders.

Abstract- 2 digit + | digit division (with exchanging without remainders)

72 + 3

Repeat this with remainders.




RepresenaTions Formal Method Skil
Children can continue to use

-

O—OC

grouping fo support their
4a]l8 5 s 28 |5 |'3(12 understanding oY short
division when dividing a 3-
digit number by a |-digif
How many 5 go ko §,1. number. Place value counters

| How many Ssgointo 8, 1 .
vath 3 left over. or p|a|n counters can be used

How many 5s go into 377 5 .
with 2 remaining. on a place value grid to

[ How many 55 go into 5, 1. support this understanding.
How many 55 gointo 8, 1 with 3 left
over.

08180

Children can dlso draw their

—_—
e S DRRATIOMAZ own counters and group them
We need to put a deamal point and i i
byl i oo through a more pictorial
NIy g0 WD 1A method.

As a decimal my answer is
1174




Year 6 Division

L digiT divided bg a? digiT number

RepresenTaTions

Formal Method

Skill

1311105

13{1105

0 0

13|1

0 08

13 ‘MS

10 3 13 4 A

20 6 26 |

30 9 39 || Step |-

gg ::g gg | Partition the number 13 into 10 and 3, write the times
60 18 78 || fables out so that you have the 13 fimes table ready.
70 21 91

80 24 104

90 27 117

100 30 130

STep 2- How many |3s go info I? O so extend your line, Yyou dre now |ooking at

Il. How many |3s go info [1°7 O so the line continues.

How many |3s go info [l0° Look back at your |3 fimes tables. 8. To see what

we have left over we are going to subtract carefullg.

Subtract 104 from 110,
to see what you have left

over.




There is © left over

Drag the 5 down, you now need

to work out how many |3s go
info ©5. Look back at your 13

times tables.

13 goes info ©5 perfectly.

/ There are 5 13s in 65

Put your 5 above the bus stop.

04 |
0065

0 0 8 5

1311205
T104 |
0065
65
00

The answer is 85.




Example 2

52 6864

O~ |
52|§864

01

52 |6864

|I—‘ U'lI
N

) Put your 15[]{}0 i 15D24 lt) Look back at your 52 times table.
calculation into the 150 6 156 2 groups of 52 go info 166, so
bus stop. Wrie 200 5 208 carefully subtract 156 to see what you

57 times have left over. You have 10 left over.
your 250 10 260
table as shown 300 12 312
here, partitioning 350 14 364
the tens and ones A00 16 A16 1 3
info 50 and 2. 450 18 468

500 | 20 | 520 52 |_6 64

1 2) How many fimes can 52 g0

info 62 O extend your line. You
are now working out how many
times 52 can go info 68.

One group of 52 can go into
68, to calculate what is left over,
subfract carefuly. There is 16
left over.

52

3) Drag down your 6, you
dre now |ookin9 at how many
times 52 goes info 1667
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5) Drag down the L, how many times 3 2
does 52 go info IO It goes in exactly 52 6 4
twice. Put your 2 above your bus stop. _5_2 |
166
156
104
104
000




