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Goring C of E Primary School
Calculations Policy: Introduction

The revised National Curriculum (2014) provides a structured and systematic approach to the teaching of calculation. There is
considerable emphasis on formal written methods, alongside which we will practice feaching mental calculation strategies and
reasoning activities.

Up to the age of 7 (Year 2), informal written recording should take place regularly and is an important part of learning and
understanding. From KS2 onwards there will be a greater emphasis on formal written methods. However, it should be noted that more
formal written methods should follow only when the child is able to use a wide range of mental calculation strategies. This will help
communicate methods and solutions.

Goring Primary School has developed a consistent approach to the teaching of written calculations in order to establish continuity and
progression throughout the school. To develop this policy we have used guidance and images from the ‘White Rose Mathematics Hub’
calculation policy, alongside our own progression and images.

Although the focus of this policy is on written recording, it is important to recognise that the ability to calculate mentally lies at the heart
of calculation. At Goring Primary School, we use a mastery approach to the teaching of mathematics; this approach embeds
foundations in calculations and place value using a wide range of strategies to develop children’s mathematical fluency. We
therefore do not infroduce formal written methods until a child has shown they have a secure understanding of place value and are
secure in number fluency.

Fluency is not simply about recalling facts and numbers quickly and accurately - it is far more than that. Fluency is the ability to recall
and apply mathematical knowledge rapidly and accurately; it requires flexible thinking and an awareness of relationships between
numbers. To be truly fluent, children need to consider effective and efficient methods to find a way to solve a problem — e.g. when
presented with 18 x 5, children will adapt their thinking o find a method which works for them.

20x5=100 10x5=50 18x5=9x10 18x2=36 9x5=45
2x5=10 8x5=40 9x10=90 2x36=72 45x2=90
100 -10=90 50 +40=90 18 +72=90

This policy is divided into stages, which shows the development through children’s learning within calculation and the progression
through the methods they will use. It is important to note that children progress at individual rates within mathematics, therefore
children will move naturally through the stages when they are able in line with their development.



Why do we need this policy?

e Consistency in methods taught throughout the school
e Progression from informal/practical methods of recording to written methods within each of the four operations
e An aid to parents’ understanding in their child’s stages of learning.

Recording in mathematics

Children need to be infroduced to the processes of calculation through practical, oral and mental activities. As children begin to
understand the underlying ideas behind calculations, they develop ways of recording to support their thinking and methods. Children
learn how to use models and images, such as number lines, to support their mental and informal written methods of calculation. As
children’s mental methods are strengthened and refined, so too are their informal written methods. These methods become more
efficient and succinct and lead to written methods that can be used more generally.




Early knowledge of number

It is important to note that children cannot progress through calculations without a clear understanding of early number and pattern.
At the time children enter school, and throughout their schooling, they will need to be able to continuously access all the skills outlined
below. These form the foundations of mathematical fluency.

- Understand the value of a number.
We cannot stress enough the importance of children understanding the value of a number. Children need to be able to understand
that 4 objects are the same amount, no matter the objects (e.g. eggs or pencils) and whichever formation they fall intfo. Without this
knowledge children will not understand the skills required within calculations.

- Countreliably up to 10 objects.

Children need to be able to count objects accurately, touching them as they say the number. They need to understand that if you put
the same amount of objects into a different array that the number will remain the same.

- Say the number names in order.
Children need to be able to understand the number names and relate these to a number, although they do not need to be

infroduced to numerals at this stage. They should recognise number order and count from 1 to 20. Regular number rhymes and games
can help to support the development of early number.

- Recognise differences in quantities.

Children need to be able to see that one quantity is larger than another by sight, e.g. to see an array of 4 cubes and an array of 9 and
say that 9 is bigger. If they cannot do this then they do not have a secure understanding of the value of a number.



Vocabulary

A secure understanding of mathematical vocabulary underpins the foundation of calculation and children’s understanding of number.
If children understand the vocabulary, they can apply their knowledge when solving problems. At Goring Primary School, we focus on
vocabulary in every maths lesson. Below are some of the definitions we may use within the school, adapting as necessary for each

year group.
Definitions
OperCIﬂOﬂ A mathematical process. The most common are add, subtract, multiply and divide (+, -, %, +).
CQ'CU'OTG To use an operation/s to work out a missing value/s
addition Combining two or more sets of oblecf; to find a total. '
Other words meaning the same thing include: add, plus, sum, increase, more, total
SUb’rchTion Taking one number away from another.

Other words meaning the same thing include: minus, take away, subtract, less, difference, decrease,
deduct

multiplication

The same as repeated addition.
Other words meaning the same thing include: multiply, times, groups of, lots of

division Division is sharing, grouping or repeatedly subtracting numbers or objects equally.
Other words meaning the same thing include: divide, share, group, split

eXChCIﬂge To trade one thing for another — e.g. 10 ones for 1 ten.

decompose To break something info parts, that together are the same value as the original.

Example: We can decompose 349 like this:
349 - 300+ 40+9




Concrete

The term ‘concrete’ in this policy refers to the use of practical equipment and hands on manipulatives to represent
mathematical ideas and calculations. This could be either real-life objects, such as oranges and marbles, or mathematical
based resources, like Numicon or dienes.

Pictorial

The term ‘pictorial’ in this policy refers to the use of images and pictures to represent mathematical ideas and calculations.
Children may be presented with images of equipment or they may draw their own representations. Throughout Goring CE
Primary School, children will also be taught how to use bar models as a way represent their calculations; these are
particularly useful when solving problem:s.
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The term ‘abstract’ in this policy refers to the use of numbers/digits and symbols to represent mathematical ideas and
calculations. It is important that children understand the idea of number, and the values behind a number, before they
progress into writing calculations in abstract form.
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Addition:

Stage 1:

At every stage, practical equipment and images are imperative to providing a secure foundation for calculation. At stage 1, children
are not expected to use numerals or operation signs unless they are able to associate them with a value or operation.

Concrete

Pictorial

Abstract

Combing two parts fto make a whole (using many practical
resources)

Children will choose how they represent their own
mathematics and are encouraged to explain what it shows.

Children may be taught to
use a part-whole model to
represent each part.

A teacher or adult may model a number sentence but the
children are not expected to record using numerals or
operation signs unless they are able to associate them with
a value or operation.

3+2=5

“3is a part, 2is a part and the whole is 5".




Stage 2:

Practical equipment and images are still incredibly important at this stage and children are now beginning to use signs and numerals to
record their number sentences. As their knowledge of number value grows, children will also begin to use number lines and number
squares to support their understanding of calculation and numerical value.

Concrete

Pictorial

Abstract

Counting on using number lines (including with practical
equipment such as cubes or Numicon.)
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10 1213 14 16 17 18 20

Regrouping to make 10; using ten frames and
counters/cubes or Numicon

6+5
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Children will begin to draw to support their
understanding of calculation and represent this in
their own way. They will begin to use signs and
numerals fo show number sentences and they may
begin to group numbers when drawing to make it
easier to record.
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Children may use a bar model which encourages
them to count on, rather than count all.
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Children may draw tens frames:
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Representing on a number line:
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The abstract number line:

What is 2 more than 42
What is the sum of 2 and 42
What is the total of 4 and 22

4+2

A
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Children will develop an understanding of equality, e.g.

6+ =11
6+5=5+
6+5=




Stage 3:

At stage 3, children will be continuously accessing practical equipment and using visual drawings to support their calculations. They
will begin to know number facts off by heart and be developing a repertoire of strategies to support their mental calculations.

By stage 3, children should be becoming more confident with their mental calculations. Children therefore need to be able to access
the following before moving towards other stages of calculations. These again form the foundations of fluency.

- Recognition and recall of number pairs to 10 and 20.

- Knowledge of place value (tens and ones).

- Understanding of number values from 0-100.

- Visuadlise a number or mathematical image in their heads.

Concrete

Pictorial

Abstract

Children will continue to use number squares and
number lines to support their addition. They will make
practical jumps using their knowledge of tens and
ones and learn strategies to use these successfully.

+20
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20 + 25 = 45

Tens and ones + ones using base 10, Numicon and
place value counters. Continue to develop
understanding of partitioning and place value.

Eg.41+8=

Children will continue to draw their own
representations for number calculation sentences
but now these will begin to understand the
importance of grouping tens to ensure accuracy.

20+ 25=45
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Children may use bar models to support/visualise
their calculations.

45

25 20

They will begin to partition numbers to support
mental calculation and fluency, e.g:

1+8=9
40+ 9 =49

10




They may also use bar models to show partitioning
nnnnnnnnnnnnnnnn
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Stage 4.

By stage 4, children should be confident with mental calculation of tens and ones + ones where exchanging does not take place.
Children should have a greater fluency and number fact knowledge, and a greater understanding of relationships between numbers
and calculations. Children will begin to use their knowledge flexibly and apply in a number of different situations.

At stage 4, children may record maths in methods they deem appropriate, but they will be introduced to more formal methods of

calculation; first without exchanging.

Children will continue to access practical equipment - it is important children have this support at all times throughout their
development of mathematics and working practically should be encouraged when needed.

Concrete

Pictorial

Abstract

Tens and ones + tens and ones (without exchanging)
using base 10, Numicon and place value counters.
Continue to develop understanding of partitioning

and place value.
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Children to represent the base 10, Numicon and
place value counters to support addition of tens and
ones + tens and ones without exchanging. They may
also count on using a number line.
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Partitioning to add tens and ones + tens and ones
For this method children will be encouraged to use
place value equipment where necessary to support
their understanding of partitioning. They will partition
each number info tens and ones before adding up
the total amount.

33rll= 58

30"’20:50
S+ I'= q
50+ 4 =54

33
g2
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Y

Column method addition

1. Put the numbers one above the
other showing clear place value
columns.

2. Draw the equal lines.

3. Add the ones, then the tens.
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Stage 5:

To build on from stage 4, the children will continue to access their knowledge of partitioning to help support their calculations. They
should be beginning to calculate tens and ones + tens and ones mentally (without exchanging).

At stage 5, as their confidence with place value and calculating grows, children will be taught to exchange; first with concrete
methods, before moving onto a formal written calculation. Children should not progress onto formal written methods until their number

fact knowledge is secure.

Concrete Pictorial Abstract
Tens and ones + tens and ones (with exchanging) Where needed, children will use an open number Looking for ways to make 10.
using base 10, Numicon and place value counters. line to calculate before moving onto formal written
Continue to develop understanding of partitioning methods. They may use base 10 equipment to 36 + 25: Z0+20=50
and place value. support their understanding. 5:+5=-10
50+10+1=061
36 + 25 =
1s N 1 5
3 \o + x 5
@ [ 1] L goooo
e
i Formal method:
6 1
36 + 25 = —x
Tens 5 é
2\ +10 %« 5 Column method addition
N 1. Put the numbers one above the
O O O hd OOOOO + —7—- other showing clear place value
FO columns.
3& L“G 5(0 Q:I l 6 l 2. Draw the equal lines.
O O O M 3. Add the ones, then the tens and
- l hundreds.
4. If the number goes over the next
boundary, children will learn to
exchange ten ones for one ten

underneath the tens column.
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Stage 6:

Stage 6 builds on from stage 5 and children should now be secure with the concept of exchanging within 2-digits. Children will now be
taught to apply their knowledge to calculations including hundreds and beyond. Below are the expectations set out in the National

Curriculum:

Year 3 - addition with 3 digits
Year 4 - addition with 4 digits

Year 5 and 6 - addition with more than 4 digits; application of this to decimals

Concrete

Pictorial

Abstract

Use of place value counters and base 10 to add HTO
+ TO, HTO + HTO, ThHTO + HTO etc and ones + tens
and ones (with exchanging).

100s | 10s 1s
Y 000
coo %
QJ Q0
6 ! T

Where needed, children will use an open number
line to calculate before moving onto formal written

methods.
+ 369
243 + 368 = -é—-r—\"
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Column method addition

1. Put the numbers one above the
other showing clear place value
columns.

2. Draw the equal lines.

3. Add the ones, then the tens and
hundreds.

4. If the number goes over the next
boundary, children will learn to
exchange ten ones for one ten
underneath the tens column.

Conceptual variation; different ways to ask children to solve 21 + 34
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e
21 34

In Year 3, there are 21 children and in
Year 4, there are 34 children. How
many children in total?2

21 + 34 = 55. Prove it.

2 1
+34

21 +34=

=21 +34

thirty-four.

Calculate the sum of twenty-one and

Missing digit problems:

10s | 1s
o)
?

2 15
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Subfiraction:

Key language: take away, less than, the difference, subtract, minus, fewer, decrease

Stage 1:

At every stage, practical equipment and images are imperative to providing a secure foundation for calculation. At stage 1, children
are not expected to use numerals or operation signs unless they are able to associate them with a value or operation.

Concrete Pictorial Abstract
Physically taking away and removing objects from a | Children will choose how they represent their own
whole (Tens Frames, Numicon, cubes etc.) subfraction and are encouraged to explain what it 5 _ 2
shows.
5-2=
S5—-2

00020

Children could draw the concreate resources they
are using and cross out the correct amount. The bar
model can also be used.

5-2=

FROOO
K= 1T 1]
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Stage 2:

Practical equipment and images are still incredibly important at this stage and children are now beginning to use signs and numerals to
record their number sentences. As their knowledge of number value grows, children will also begin to use number lines and number
squares to support their understanding of calculation and numerical value.

Concrete

Pictorial

Abstract

Counting back (using number lines or number fracks)
children start with 6 and count back 2.
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Beginning to use signs:

Children will begin to draw to support their
understanding of subtraction and represent this in
their own way. They will begin fo use signs and
numerals to show number sentences and they may
begin to group numbers when drawing fo make it
easier fo record.

000020

Children to represent what they see pictorially e.g.

(0

i

Children to represent the calculation on a number
line or number frack and show their jumps.
Encourage children to use an empty number line.

012345678910
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Stage 3:

At stage 3, children are continuing to develop their understanding of mental methods to support their calculations. This extends to
include the concept of ‘finding the difference’ and ‘making ten’.

Concrete

Pictorial

Abstract

Children will begin to find the difference between
two numbers using different apparatus, e.g. cubes,
Numicon, number lines efc.

Calculate the difference between 8 and 5.

flaEe ——

“The difference between 8 and 5is ___.

Children will understand and demonstrate place
value of tens and ones o subtract.

Making 10 using ten frames.

14-5=

(03030300 =4 o

00088 @Foeee Q0000
%o (1000 L0000

Children to draw the cubes/other concrete objects
which they have used or use the bar model to
illustrate what they need to calculate.

Children to present the ten frame pictorially and
discuss what they did to make 10.

Find the difference between 8 and 5.

8 -5, the differenceis __

“The difference between 8 and 5is __."
Children to explore why

9-6=8-5=7-4have the same difference.

Children to show how they can make 10 by
partitioning the subfrahend.

14-5=9

/\
4

14-4=10
10-1=9
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Stage 4:

By Stage 4, children will be continuously accessing practical equipment and using visual drawings to support their subtraction
calculations. They should now be developing their fluency of number facts and be developing a repertoire of strategies to support their
mental calculations, including, counting back, finding the difference by counting on and ‘making 10'.

Children will now use their knowledge of place value and partitioning into tens and ones to help them subtract, which will help to build
a secure foundation for formal written methods later on.

Concrete

Pictorial

Abstract

Partitioning using base 10. Children can use base 10
resources to subtract, using their knowledge of tens
and ones.

47 -32=

10s 1s 10s
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Children to represent the base 10 pictorially.

10s | s
|k

I R

As with addition, for this method children are
encouraged to use base 10 to support their
understanding using an open number-line.

Il [

47 - 32 =

noDh
DDR

19 46 17 27 37 47
W\v |_|/W/

-1 -1 -10 -10 -10

1317 Ny

Children will use their knowledge of partitioning to
subtract.

47 -32=15
40-30= 10
/-2=5
10+5=15
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Stage 5:

Before moving towards Stage 5, children need to be able to understand and apply the following concepts of subtraction:
- Understand that subtraction makes a number smaller.
- Understand that the biggest number needs to go first.
- Reliably count backwards from any given number below 100.
- Know that “finding the difference” is subtraction.
- Understand that subtraction is the inverse of addition.
- Knowledge of place value (tens and ones).
- Visualise a number or mathematical image in their heads.

At stage 5, as their confidence with place value and calculating grows, children will be taught to decompose; first with concrete
methods, before moving onto a formal written calculation. Children should not progress onto formal written methods until their number

fact knowledge is secure.

Concrete

Pictorial

Abstract

Column method using base 10 without
decomposition.

55-23=

10s 1s

P

5 5
_ 2 3
3 2

Represent column method using base 10 pictorially.

Children can now use their knowledge from
concrete and pictorial work to use the formal written
method to subtract. It is important that the children
still understand the significance of the place value
tens and ones in the columns. Children should only
use the formal written method once they are
confident with place value and what the tens and
ones represent.

Column method without decomposition

535
23
3 2
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Stage é:

Stage 6 builds on from stage 5 and children should now be secure with the concept of column subtraction. Children will now be taught
to decompose in columns and then to apply their knowledge to calculations including hundreds and beyond. Below are the

expectations set out in the national curriculum:

Year 3 - subtraction mentally and then with up to 3 digits

Year 4 - subtraction with up to 4 digits

Year 5 and 6 - subtraction with more than 4 digits; application of this to decimals

Concrete

Pictorial

Abstract

Column method using base 10 with decomposition.

10s 'I_s
5 5
908 88,@
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100s 10s 1s

Represent the place value counters pictorially;

remembering to show what has been decomposed.
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Formal column method. Children should
be able to explain what has happened
where they have crossed out the digits to
decompose.
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186

Raj spent £3%91, Timmy spend £186. How
much more did Raj spend?

Calculate the difference between 391
and 186.

[ ]=391-186

391
186

What is 186 less than 3912

Missing digit calculations

39

- 6

05
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Multiplication:
Key language: double, times, multiplied by, the product of, groups of, lots of, equal groups

The use of the multiplication sign can cause difficulties. Mathematically 3 x 4 means 3 multiplied by 4 or three, 4 times (not 3 lots). When
teachers are modelling the process of multiplication to children it is important that the vocabulary used matches the image being
shown. Ultimately children should come to recognise that multiplication is commutative (3 x 4 =4 x 3) so it can be done in any order.

6 cookies, 2 times
6x2=12

HOHOHHOHS 5X4-
HOOHDHS

@0 e (dee (oo
@ @
2 cookies, 6 times

2x6=12 —000—000—000—000—
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Stage 1:

At stage 1, children are infroduced to multiplication as groups of numbers. As with other calculations, practical equipment and images
are imperative to providing a secure foundation for multiplication and children are not expected to use numerals or operation signs
unless they are able to associate them with a value or operation.

Concrete

Pictorial

Abstract

Children will understand counting in groups
practically

eg.5x3 5 fish, 3 times

r‘.‘.‘j
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There are 5 cubes, 3 times

5x3=15

Children to represent the practical resources in a

picture and use a bar model.
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Children will use their understanding of equal groups
to see the link between multiplication and repeated
addition.

5x3=15

5+5+5=15
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number lines to show repeated groups.

Stage 2:

Practical equipment and images are still incredibly important at this stage and children are now beginning to use signs and numerals to
record their number sentences. Children will continue to explore the idea that multiplication is the same repeated addition and will use

Concrete

Pictorial

Abstract

Use number lines fo show repeated groups.

This represents groups of 5 being multiplied 4 fimes.

[ ] [T 1
o 1 2 3 4 5 6 7 8 8 W U 12 B@ M B % U W 19 W
[

Rods can also be used to represent repeated
addition, in this example showing groups of 5,
multiplied 4 times.

Children can represent this pictorially alongside a
number line e.g.

[ooaaafocoopfoanc @ TooaQ ql
5 1o [ W

Children can also draw pictures to represent
repeated addition and multiplication.

IRIIVEIR

Children can use an abstract number line to show 5
being multiplied 4 times.

DZ‘\Sf N WO
0 5
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Stage 3:

By now children are beginning to know number facts off by heart and be developing a repertoire of strategies to support their mental
calculations. By the end of Year 4, children are expected to know all of their times tables off by heart.

Children need to be able to understand and access the following before moving towards other stages of calculations.

Know that doubling is the same as adding the same number twice
Know doubles of numbers up to and including 10.

Recognise repeated addition as multiplication

Understand how to count in 2s, 3s, 5s and 10s and begin to relate this to multiplication

Concrete

Pictorial

Abstract

Children to demonstrate an understanding of
doubling by using equipment. This shows
understanding that doubling is the same as adding
the number twice.

Double 4 is the same as 4 + 4

Children to use arrays to illustrate commutivity,
e.9.2x5=5x2

2 multiplied by 5 and 5 mulfiplied by 2

Children to use drawings to demonstrate doubling.

o)e)
OO

0o
OO

Children to represent arrays pictorially,
understanding that multiplication can be done both
ways, it is commutative.

o0

O0000

Children are able to write these calculations to
support their understanding of doubling.

4+4=8

4x2=8

Children to be able to use an array fo write a range
of calculations and see the relationships between
those e.g.

10=2x5
5x2=10
2+2+2+2+2=10
10=5+5
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Stage 4.

Practical equipment and images are still incredibly important at this stage and children are now beginning to use signs and numerals to
record their number sentences. Children will continue to use arrays to support their understanding of multiplication and will begin to use
their knowledge of place value and partitioning to support this further.

Concrete Pictorial Abstract
Partition fo multiply using Numicon or base 10. Children to use bar models to represent partitioning | Children to be encouraged to show the steps they
15x4= into tens and ones to solve multiplication problem. have taken.
40 15x4
s R [\
4 p s n 4 n 4 0 —
H A S HEE Efﬂ @fﬂ Efﬂ EE@ 1
E n{‘n 4F 4
t :
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10x4=40
5x4=20
20 + 40 = 460

A number line can also be used.

+10 +10 +10 +10 +5 +5 +5 +5

(Y N XY VOO
0 10 20 30 4045505540
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Stage 5:

The National Curriculum (2014) sets out guidelines that children in KS2 onwards must use formal written methods for calculation. At this
stage, it is stillimportant that children use both practical and informal methods and recording in maths to support their understanding of
formal written calculations. We will therefore still encourage children to use methods in line with their development.

In order to gain confidence working with larger multiplication calculations, children will be taught to use the grid method. The grid

method uses knowledge of number facts and the idea of partitioning a number into its values to help children understand the process
of multiplication.

Concrete Pictorial Abstract
Children to use place value counters to create the Children to represent place value counters or base Use grid method to multiply by partitioning.
grid method. 10 pictorially.
Q oooo
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Stage 6:

To build on from stage 5 the children will continue to access their knowledge of grid method to help support their calculations.
However, once this is clear, children will be taught ‘shorter’ methods to find answers. Children will learn the short column method but still

be encouraged to choose the method which works best for them.

Concrete

Pictorial

Abstract

Formal column method with place value counters or
base 10, first without exchange

23x3

10s 1s

Q000

QO
Q0
00O

9

Formal column method with place value counters or
base 10, next with exchange

23x6

100s

Children to represent pictorially, first without
exchange

(@ 5
O OQ
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Children to represent pictorially, next with exchange.
It is useful fo do this alongside bar modelling to
support understanding.

0Os

(&) &

Formal written method, first without exchange

Formal written method, next with exchange
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Stage 7:

In Years 5 and é, children will be introduce to long multiplication.

Long multiplication formal written method.
When children start to multiply 3d x 3d and 4d x 2d etfc, they should be confident with the abstract:

To get 744 children have solve 6 x 124
To get 2480 they have solved 20 x 124

—
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Conceptual variation; different ways to ask children to solve 23 x é

Mai had to swim 23 lengths, 6 times a Find the product of 6 and 23 What is the calculation?
week. How many lengths did she swim What is the producte
2312312323 23|23 || cne wooke 03 x 6 =
! l 100s 10s 1s
. _ 00 000
2 With the counters, prove that 23 x 6 = _ = =
: 138, [ 1=23x6 8\)) QO
28
22 (888
£ 23 0O
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Division:

Key language: share, group, divide, divided by, half

Stage 1:

At stage 1, children are infroduced to division as sharing. As with other calculations, practical equipment and images are imperative to

providing a secure foundation for division and children are not expected to use numerals or operation signs unless they are able to

associate them with a value or operation.

Concrete

Pictorial

Abstract

Children will physically share out a range of objects, one at
a time, until all the objects have been shared equally.

Children will represent sharing pictorially

g o)

3

3

From Year 2, children should also be encouraged to
use their 2 fimes table facts as and when they learn

these.
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Stage 2:

Practical equipment and images are still incredibly important at this stage and children may begin to use signs and numerals to record
their number sentences. Children will continue as in stage 1 sharing between an amount. They may begin to understand that sharing

between 2 people is the same as half.

Concrete

Pictorial

Abstract

Children will physically group a range of objects.
6+2=3

?

“There are 3 groups of 2in 6.”

Children will repeatedly subtract

-2 -2 -2

CY YN
’ WWW'J‘A'I'L

Children will represent grouping pictorially.

6+2=3

el

Represent repeated subtraction pictorially

2 2 2

Children should also be encouraged fo use their
multiplication (times table) facts as and when they
learn these.

Abstract number line to represent the equal groups that
have been repeatedly subtracted.

-z -2 -2
e § L 5 ¢
3 groups
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Stage 3:

At stage 3, children will be continuously accessing practical equipment and using visual drawings to support their calculations. They
will be independently using accurate mathematical symbols to represent division calculations. Children will begin to associate division

as the inverse of multiplication and use this knowledge to find answers.

By stage 3, children should be becoming more confident with their mental calculations. Children therefore need to be able to access
the following before moving towards other stages of calculations. These again form the foundations of fluency.

- Understand division as sharing equally

- Know that halving is the same as sharing between 2.

- Understand that division is the inverse of multiplication

- Understand that division by 1 leaves a number unchanged.

Concrete Pictorial

Abstract

To reinforce division and multiplication as inverse Children will draw arrays to support their division.
operations, children will be infroduced to using
arrays to support their division.

-_—

o

|
w

I
P &

(o))

|

[e)]

]

w
&
LD ¢

&

@ge

7
6
%2 %

18+3=6 18+6=3

&
@
&K

16 =
W
9y
@

LY
D

&
kS8
&

’A
29

&
D
L&
L&

Children will be encouraged to check their results
using their knowledge of multiplication facts.

6x3=18
3x6=18
18+3=56
18+6=3
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Stage 4.

The National Curriculum (2014) sets out guidelines that children in KS2 onwards must use formal written methods for calculation. At
Goring CE Primary, the focus for division calculations in Year 3 will be using multiplication facts to support division before moving to
more written methods in Year 4. We will still encourage children to use concrete and pictorial methods in line with their development.
Children will now be introduced to the idea of ‘remainders’, although they may have come across this concept previously in their

exploration.

Concrete

Pictorial

Abstract

2d +1d with remainders.
16 <+ 5 = 3 with one left over

Sharing or grouping using place value counters.
Eg.42+3=14

Step 1: Make the number Step 2: Share the tens

0000 10s Is
00 @)
&)
O
©— 00000 10s s
00000 Q Q000
Q_ 10000
00 O__ 0000

16 +5 =3 with 1 left over
Do Ao
Do d o

og Qo O

[

Children to represent place value counters

pictorially.

lO; ( Is

) |0 0O
O |©0QO

O 0000

Children should be encouraged to use their times
tables facts; they could also represent repeated
subtraction on a numberline.

“I'know that3x5=15and 5x 3
=15. 16is one more than 15
so.... 16 divided by 5 would be
3 with one left over”

Q | 3 I\ I6

"3 groups of 5, with 1 left over”

Children will be able to make sense of the place
value counters and explain the process. E.g.

“42+3
42 partitioned is 30 and 12
I know 30 divided by 3is 10
| know 12 divided by 3is 4
So 42 divided by 3is 14.”

“"Chunking” using known times tables may also
benefit some children:

96 -6 =
96
-60 (6 x10)
36
=36 (6x6)
0
Answer: 16
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Stage 5:

From Year 4 and beyond, children will be introduced to more formal methods such as ‘short division’.

Concrete

Abstract

Short division using place value counters to group.
615+5=

(Children will initially be intfroduced to short division
without remainders)

100s 10s 1s
©0 |©OOO|
O
w B}

1 2 3

Make 615 with place value counters
2. How many groups of 5 hundreds can you
make with 6 hundred counters?

j—

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can you make
with 11 ten counters?

5. Exchange 1 ten for 10 ones.

6. How many groups of 5 ones can you make

with 15 ones?

Pictorial
Represent the place value counters pictorially.
100s 10s 1s
00
OQC
o)(@

Children to complete the calculation using the short
division scaffold.

51615

1. How many 500s are there in 6002 (One with 1
hundred left over).

2. How many 50sin 1102 (2, with one ten left
over.)

3. How many 5sin 152 (3)

In Year 5 children will then interpret any remainders
for the context.

Year 6 will show a remainder as a decimal or fraction.
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Stage 6:

In Year 6, children will be infroduced to the formal method of ‘long division’.

Long division using place value counters

2544 +12 =
1000s 100s 10s 1s
o0 8@@@ 0000 |00 00
1000s 10s 1s
0000 0000
1000s 1s
0000

We can't group 2 thousands intfo groups of 12 so
we will have fo exchange them.

We can group 24 hundreds into groups of 12
which leaves us with 1 hundred.

02
12|22544
24
1

After exchanging the hundred, we have 14 fens.
We can group 12 tens into a group of 12, which
leaves 2 tens.

021
12|225‘44
24
14
12
2

Abstract

Long division

432 +

H

15 =

154
3

1

=l w|lo wln —H
O VO N C©
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1000s Long division with decimails.

After exchanging 2 tens, we have 24 ones. We
can group 24 ones into 2 group of 12, which 432 = 1 5 = 28_ 5

leaves no remainder.

0212 H T U
12[2%5'4% 2 8.8
24 15[4 3 2
14
12 3 0 |
24 1 3 2
___24
0 120 |
Children will be encouraged fo show a multiplication fact box to supports their calculations and ensure 1 2 . 0
accuracy, e.g. I 1 2 ] O
24
36 0
48
60
72
84 efc...
Conceptual variation; different ways to ask children to solve 615 + 5
Using the part whole model below, | have £615 and share it equally What is the calculation?
how can you divide 615 by 5 without between 5 bank accounts. How much What is the answer?
using short division? will be in each bank account?e
. . 100s
615 pupils need to be put into 5
groups. How many will be in each ©0
group? 6]5_5= (- N -}
=615+5
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