Division Calculation Policy MATHS 21

NO PROBLEM!

Reception

Year Topic/Strand Representation

Pupils learn to recognise groups that are equal
in quantity, initially using like items and then
progressing to different items.
Pupils understand that equal groups can be
. represented by concrete items, diagrams and
Reception Equal Groups p v d
written numbers.
Pupils need to be secure in the abstraction principle
of counting the quantity of items regardless of
the items’ properties or characteristics, in order to
recognise equal groups in a range of situations.
00 [ J(
LILIUIL I LILILIL Subtraction and equal groups are concepts that
underpin division.
Reception Subtraction : : L During Reception, pupils make equal groups and use
equal groups when doubling numbers. While they
9000 e C X ) are doubling numbers, they will see that the whole
o Y ) amount can be partitioned into 2 equal groups.
e L JLJL )
L J[ ) 00
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Year 1

Year Topic/Strand Representation

MATHS b

NO PROBLEM!

-
There are 2 ¢e) in each group.

-
How many ¢e} are

Year 1 Equal Groups Each group has an equal number in each group?

of ¢3).

The balls are in equal groups.

Sam has 12 apples.

He puts the apples into groups of 4.

Each group has an
equal number of

Year 1 Grouping

How many groups does he make?

Sam makes groups.

Maths — No Problem! Division Calculation Policy | Year 1

Pupils learn to recognise groups that are equal
in quantity, initially using like items and then
progressing to different items.

Pupils understand that equal groups can be
represented by concrete items, diagrams and written
numbers.

\ Pupils need to be secure in the abstraction principle
of counting the quantity of items regardless of
the items’ properties or characteristics, in order to

' recognise equal groups in a range of situations.

I Pupils initially use grouping for division. They put
items into equal groups to find the number of equal
groups that can be made from a set amount.
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Year Topic/Strand Representation Key Idea

10 medals are shared equally among 5 friends.
How many medals does each friend get?

W W LW W W

i Divide 10 medals

w v w w v into 5 groups. Pupils move from division through grouping to

| [ I I H ! division through sharing. They share a set amount of
Year 1 Sharing SRR S NS S SO O SRR S S items equally between a number of groups. The

number of groups is known and pupils find the
number of items in each group.

L -
Each friend gets 2 medals.
Icanuse @ to
help me count in
L. tens and ones. Pupils start to count in multiples of 2 and multiples of
Counting in 2s, o :
Year 1 5¢ and 10s KN 10, then progress to counting in multiples of 2, 5 and
® © © o o o f,g 10 supported by discrete, countable representations.
10 20 30 31 32 33 34 35 36 o

S TN TN AN AN AN AN
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Year 2

Year Topic/Strand Representation

Year 2

Year 2

I put 2 bagels in each box.

Th f 2.
There are 16 bagels. ere are 8 groups of 2 ﬁ
Divide 16 by 2 to find the <
number of groups.

Grouping

There are 16 flowers.
Elliott cuts the flowers and puts them equally into 2 vases.

Sharing / \

There are 8 flowers in each vase.

16+:2=8
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MATHS b

NO PROBLEM!

Key Idea

Pupils initially use grouping for division. They put
items into equal groups to find the number of equal
groups that can be made from a set amount.

Pupils move from division through grouping to
division through sharing. They share a set amount of
items equally between a number of groups.

The number of groups is known and pupils find the
number of items in each group.
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Year Topic/Strand Representation Key Idea

20 children can be put into teams of 10.

ﬂ"‘mi"n

-'6?@?~
RITTELLL
Division by 2, 5 20+-10=2 Pupils sta.art.to make the connection between division
Year 2 and 10 There are 2 groups of 10 children. . and multiplication. They see amounts as equal
There are 2 equal teams. g groups and relate this to multiplication.
2x10=20
Thereis a A
= 22= o
10%2=20 20+2=10 relationship between 4
2x10=20 20+10=2 the multiplication and

division facts.

This is a multiplication and division fact family.
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Year Topic/Strand Representation

2 cubes can be put into a group of 2.
4 cubes can be put into groups of 2.
6 cubes can be put into groups of 2.

2, 4 and 6 are even numbers.

Odd and
Even Numbers

Year 2

1 cube cannot be put into a group of 2.

1, 3,5 and 7 are odd numbers.
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3 cubes cannot be put into groups of 2.
5 cubes cannot be put into groups of 2.
7 cubes cannot be put into groups of 2.

MATHS b

NO PROBLEM!

Key Idea

Pupils develop an understanding that even numbers
can be put into groups of 2 exactly. Numbers that
can be put into groups of 2 and have 1 remaining are
described as odd numbers.
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Year 3

MATHS b

Year Topic/Strand Representation Key Idea

Sam put 32 cobs of corn into 4 equal groups. 4 groups

Dividing by 3 ‘.hhﬁ’/ ‘y‘hyly ‘.hhh’/ ‘y‘hyly it 6 Pupils are introduced to the division of numbers by 3,
Year 3 4and8 ’ "yly"y‘y U/U/"y"y ‘,h,h,hy "y"y"y"y 4x8=32 E‘ 4 and 8 using grouping initially. They make groups of

-

ik 3, 4 and 8 and then move on to sharing a total.

32:4=8 W

Each group has 8 cobs of corn.

Amira and Ruby are making pizzas.

They have 12 olives.

They want to put 3 or 4 olives on each pizza.
Can we make a family of multiplication and
division equations to help them?

Pupils extend their understanding of division by

relating the division facts to multiplication facts,

Division within creating a multiplication and division fact family.

Year 3 K P v

Word Problems 12 12 Word problems get increasingly more complex and

4 Al 4 A} bar models are used to represent problems involving
4 times 3is 12, so 3 times 4is 12, so
‘ 12 divided by 3 is 4. 12 divided by 4 is 3. A
12 divided into groups 12 shared between
of 4 is equal to 3. 4 is equal to 3.
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Year 4

Year Topic/Strand Representation

30+6=5
a When 30 is divided by 6,
Dividing by 6 6x5=30 o
Year 4 9By o, the quotient is 5.
7and9 Each packet can hold 5 pencils.
N A U N
Dividing by 12 12 12 12
Year 4
11 and 12 5x12= 212
12x5= 5=
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Lem e

i

e
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P |

MATHS b

NO PROBLEM!

Key Idea

Pupils are given division word problems and
immediately relate the division used to solve

the problem to the multiplication fact they have
previously learned. The language associated with
division is given, with pupils understanding that
when the number is divided, the outcome is called

the quotient.

Arrays and bar models are used to show the
relationship between multiplication and division

when learning to multiply and divide by 11 and 12,

building on the relationship already learned when
dividing by 6, 7 and 9.
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Topic/Strand Representation

There are 13 flowers.

5 e N

Pupils learn that when dividing into equal groups,

Dividing with we can be left with a number of items less than
Year 4 . . L .
Remainders the group size. This is introduced as the remainder.
Initially, the remainder is shown as a whole number.
13 + 3 = 4 with 1 left over
The quotient is 4.
The remainder is 1.
hat - £54 Division word problems are supported by the use
. of arrays and bar models, reinforcing the idea of
Weord Problems tennis racket _ equal groups. Pupils relate the representations of
Year 4 Involving quatgroups. Fup P

the problems to the equations given. Comparison
division models are also used to determine amounts
when two separate amounts are compared.

Division 6 units —> £54
1unit—> £54 + 6 =£9
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Year Topic/Strand

Year 4 Dividing by 1

Maths — No Problem! Division Calculation Policy | Year 4

Representation

FLIS W LR W IR W 8N
l
PER? L) Lol &N
12:4=3 gy
l
PERXT I TN T
12:3=4 -
!
PERT NV T Lo
12:2=6 P\
l

12+:1=12 '

MATIRIX

Key Idea

Pupils look for a pattern and generalise about
dividing by 1. They systematically work through
dividing a single amount by 4, 3, 2 and finally 1 to
make observations about the number of groups and
the size of each group.

Page 77



Year Topic/Strand Representation

Step1 Divide 4 tens by 2.

10 10 ("gh" 2
1010 @OO 2) %6

4tens + 2=2tens
40+2=20

Year 4 Dividing 2-Digit Step 2 Divide 6 ones by 2.

Numb 2 3
umbers 10 10 ooo , e
100 @O0 — 40
6 ones + 2 =3 ones o
6:2=3 6
46+:2=23 0

s Do 3001 s00:5- CC0000000
Numbers
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MATHS b

NO PROBLEM!

Key Idea

Pupils initially use place—value counters to support
the division of 2-digit numbers, then move on to

use a long formal written method. The long written
method shows the systematic division of parts of the
dividend resulting in the quotient.

The same procedure used for dividing 2-digit
numbers is used for dividing 3-digit numbers. Place—
value counters are used to represent the problem
before moving on to use the long formal written
method.
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Year 5

Year Topic/Strand

Finding
Year5 Multiples
Year 5 Finding Factors

Find Common

Year 5
Factors

Maths — No Problem! Division Calculation Policy | Year 5

Hedeeddinle
Mol

R RURURURUIRUIRL
R BRI

Representation

A multiple is a number
you get when you multiply
one number by another
number.

8,16, 24, 32 and 40 eiﬁ

are multiples of 8. a

4 rows of 8
stamps.
4x8=32

3 rows of 8 tiles
3x8=24

3 and 8 are factors of 24.

MATHS b

NO PROBLEM!

Key Idea

Pupils use arrays to recognise multiples as the total
number once a number is multiplied by another
number. Skip counting is related to multiples as it is
shown on a number line. Pupils also look for patterns
when identifying multiples on number squares.

The same rectangular arrangement that was used to
find multiples is used to identify factors. The pictorial
representation leads to an understanding that factors
are the numbers we multiply to produce a product.

Pupils learn that when multiple numbers share the
same factors, we can describe those factors as
common factors. Pupils will begin to generalise about
common factors. For example, all whole numbers
ending in zero will have 5 as a multiple.
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Year Topic/Strand Representation

This is a rectangle.

Pupils use their understanding of rectangular
arrays to look for prime numbers. They learn that
any number that can only be made into a single

Prime and . . .
. rectangular array is a prime number. In describing
Year 5 Composite . ) :
this array, they make the connection that prime
Numbers .
numbers only ever have two factors, itself and 1.
They also learn that numbers with two or more
These are not rectangles. . .
factors can be described as composite numbers.
There is only one way to arrange 17 cards.
17=1x17
17 only has two factors, 1 and itself. 17 is a prime number-.
How many groups of 1000 can we make from 35647
S0 VY o QOO
@@ 10 10 10 o Place-value counters and numbers bonds are
initially used to represent division problems involving
T 3564 dividing by 10, 100 and 1000.
Dividing by 10, g by 10,
Year 5 viding by Look at the digit in the
100 and 1000 3000 564 thousands place. Pupils use their understanding of place value to

support the division calculations. For example, 35
hundreds + 1 hundred = 35.
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Year Topic/Strand Representation

Pupils use place-value counters and number bond
- i @ @ @ 10 10 640 diagrams to support their understanding of the
Dividing without . L )
Year 5 Remainder 640 long formal written method for division. Pupils are
@@@ 10 10 | 600 40 shown how numbers can be partitioned into known
multiples before carrying out the division.
7 8 remainder1
6 ) 4 6 9
- 420 420+6=70 The same procedure used for dividing without a
4 9 remainder is used for dividing with a remainder
4 8 > 48:6=8 but once pupils have made the maximum p.ossible
—_— number of equal groups, they have a quantity
1 remaining that is less than the equal group size.
Year 5 Dividing with 1 This is the remainder. Initially, the remainder is shown
Remainder p X N as a whole number. This progresses to showing

also start to become aware that the representation
of the remainder will be determined by the context of
the problem.

_ the remainder as a fraction. This progression is
supported pictorially with a bar model. Pupils should
(N
1
6

Maths — No Problem! Division Calculation Policy | Year 5 Page 81



Division Calculation Policy

Year 6

Year Topic/Strand

Order of

Year 6 .
Operations

Dividing by a
2-Digit Number
without
Remainder

Year 6

Maths — No Problem! Division Calculation Policy | Year 6

Representation

15-4%x3=15-12

=3
A Follow the order
- of operations. Multiply,
w then subtract.
450 +15= 450 =45 tens

45 tens + 15 =3 tens
450 +15=30

MATHS b

NO PROBLEM!

Key Idea

Pupils understand the order to calculate expressions
and equations that have multiple operations.

Pupils use simple division to help them calculate
more complex division. Initially, pupils understand
that if the dividend increases by a factor of 10 and
the divisor remains the same, the quotient will also
increase by a factor of 10. So, if 45 + 15 = 3, then
450 + 15 = 30.

Pupils also use their understanding of factors to
divide. They progress to show division using a long
formal written method. Once the long method is
understood, pupils move on to divide using a short
formal written method. While the process remains
the same, the notation changes to keep it within the
short division structure.
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Year Topic/Strand Representation Key Idea

The process used when dividing by a 2-digit number
3 2 remainder 5 581 without a remainder stays the same when dividing

18 , 5 8 41 / \ with remainders. The process results in remainders

540 41 that cannot be put into the equal group size as whole
l / \ numbers. The context of the problem suggests
Dividing by a 30x18 36 5 the form that the remainder will take and pupils
Year 6 2-Digit Number Which division l decide on the best representation for the remainder
with Remainder * method do you prefer? 2x18 remainder depending on the context.
; Pupils also use a unitary method of division to
’:f\ solve more complex word problems. Within these
!'fli! problems, they also use brackets to show the

partitioning of numbers and how this can be used to
support calculation in division problems.

Multiplesof 4 | 4 | 8 |12 |16 |20 |24 | 28 | 32 | 36 | 40 | 44 | 48

Year 6 Common Multiplesof 6 | 6 |12 | 18 |24 |30 | 36 | 42 | 48 | 54 | 60| 66 | 72 Pupils work systematically through problems looking
Multiples for common multiples of given numbers.

Multiplesof 8 | 8 | 16 | 24 | 32 |40 | 48 | 56 | 64| 72 |80 | 88 | 96
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Year Topic/Strand

Representation

compost com post

ompost  compost compost

r comp mpost  compost

1 row of 18 bags

MATHS b

NO PROBLEM!

1x18=18
-
L] Pl S D e R
A A S (T A s s (A s

?’--’“_"“?‘-__”’ ] Pl & _’“_"” T ?"-& o Pupils use long division to find common factors of

Year 6 Common EEEE-EE”M -WM-MEEW-MQ given numbers. The method used to find common
Factors e o Jo Jo Jo Jo Je Jo Jo | e _Je_Je Jo Jo Jo | factors progresses to arrays and using tables to
2 rows of 9 bags 3 rows of 6 bags systematically find possible common factors.
2x9=18 ! 3x6=18
1,2,3,6,9and 18 f
are factors of 18. @
Elliott has 7 square tiles.
HE
T
. Arrays are used as they have been previously,

Elliott can only make 1 rectangular arrangement. looking for rectangular patterns. Pupils see that
Year 6 Prime Numbers numbers that can only be made into 1 rectangular

. . . . . . . arrangement are prime numbers with factors of itself

and 1.
1rowof 7
1x7=7

The factors of 7are 1 and 7.
7 is a prime number.
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Year Topic/Strand Representation

4= Pupils relate dividing fractions by a whole number to
multiplying by its reciprocal. So, dividing by 4

IS

Dividing is related to multiplying by % We also read this
Year 6 Fractions by IR ; 1
Whole Numbers LI S S : as ‘Z of”. The procedure of dividing fractions
3 ah= 1 M 3 _3 by whole numbers is supported by the use of bar
4 4 4 16 models and pictorial representation.
. Initially, place—value counters are used to show the
2 8 .4 2 division procedure that should be well known by
-8 > 2x4 pupils at this stage. The long formal written method
Dividing —4 is then used to divide decimal numbers without
Year 6 Decimals renaming the dividend. The procedure for long
without - 0.4 > 2x0.2 division does not change. Pupils need to be mindful
Renaming 0.0 2 of the placement of the digits and remember that
- 0.0 2 — 2x001 the decimal point does not represent a place. Simply,
0 the decimal point separates the whole and fractional

parts of a number.
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Year Topic/Strand

Dividing
Year 6 Decimals

with Renaming

Dividing
Decimals

by a 2-Digit
Whole Number

Year 6

Maths — No Problem! Division Calculation Policy | Year 6

Representation

6.15
6 ones 1 tenth 5 hundredths
5 ones 11tenths 5 hundredths
A 4 A 4 A 4
5 ones 10 tenths 15 hundredths
+5 +5 +5
A 4 A 4 A 4
1one 2 tenths 3 hundredths
6.15+5=1.23
4.65kg+15=
4.65
4.5 0.15
=45 tenths =15 hundredths
l+15 L+15
=3 tenths =1 hundredth

3 tenths + 1 hundredth = 0.3 + 0.01
=0.31

465+15=0.31

MATHS b

NO PROBLEM!

Key Idea

Initially, place—value counters are used to show the
division procedure that should be well known by
pupils at this stage. The long formal written method
is then used to divide decimal numbers without

a remainder. The procedure for long division with
renaming does not change from what pupils have
experienced previously. Pupils need to be mindful of
the placement of the digits and remember that the
decimal point does not represent a place. Simply,
the decimal point separates the whole and fractional
parts of a number.

Pupils initially divide decimal numbers by 2-digit
whole numbers where the dividend is easily

broken into multiples of the divisor. Number bonds
demonstrate the partitioning in order to divide using
long and short formal written methods of division.
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Topic/Strand Representation

London plane [N S

sweet chestnut |:| 1890 trees

common lime :l:l ) ) ) ) o
Pupils use a unitary method involving division to

Year 6 Ratio ey determine quantities in ratio problems. This approach

There are 9 parts in .
h f Is.
total. Divide 1890 by 9. is supported by the use of bar models

4

18 3 90 Pupils use their understanding of division to
determine unknown values with algebraic
expressions and equations.

Year 6 Algebra

W x| %
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