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CALCULATION POLICY FOR MULTIPLICATION AND DIVISION INTRODUCTION

This document provides an overview of the content and methods encountered in each year group from Year 1 to Year 6.

For each year group in Years 1-6 the document provides:
i.  acontent summary section;
ii. details about the approaches used for teaching the above;

iii. the representations used.

Each section includes content from:

« calculation unit 6 (Y1); multiplication and division units 1 and 2 (Y2); multiplication and division units 1 to 3 (KS2);
« the Block 3 calculation unit;

+ money and decimals units;

« fractions units (Years 2-6).

The document is provided in several versions:

« whole school version (this document);

« year group specific versions;

« aKey Stage 1 only version (for infant schools).




Year 1
Block 1 Block 2 Block 3

Calculation CALCULATION (UNIT 6)
content

CALCULATION POLICY FOR MULTIPLICATION AND DIVISION YEAR 1

- Identifying groups

« Equal groups

« Repeated addition

« Making equal rows (arrays)
« Doubles

« Multiplication stories

« Equal groups (division)

« Equal sharing
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CALCULATION POLICY FOR MULTIPLICATION AND DIVISION

Year 1
Block 1 Block 2 Block 3
Strategies/ Children begin their work on
methods multiplication with an understanding
that o 1init Aaae nad + hava ta ha Ana In

place value units and fluency sessions
they have counted in twos, fives and
tens. This provides some support with
understanding the concept of
multiplication.

Identifying groups

Initial learning about groups focuses
on deepening understanding about
what the term ‘group’ means.

They identify whether a collection of
objects can/cannot form a group.

Equal groups

Children learn to identify objects
grouped into equal or unequal groups.
Where the groups are not equal, they
are encouraged to think about how to
rearrange the objects to make equal
groups. At this stage the focus is on
the structures: number of groups and
number in each group. The focus is
not on the total amount.
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Year 1

Block 1 Block 2 Block 3
Strategies/ Repeated addition
methods The next step involves describing

eaual erouns using reseated additi.
equat groups using repeated aadition.

Children use repeated addition
expressions to describe equal group
situations. An expression is different
from an equation as there is no equals
sign.

Children devise repeated addition
expressions such as 3 + 3 + 3. At this
stage they do not need to give the
total amount. So they do not need to
say things like 3+3 +3=9.

They also describe the groups, starting
with the number of groups, then
giving the group size. For example:
There are three groups. There are
three dolls in each group.
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Year 1

Block 1 Block 2 Block 3
Strategies/ Making equal rows (arrays)
methods Children’s learning about groups

a structurad as thay
ore structured as they

make equal rows. This means that
they are building arrays. An array is a
powerful structure to provide
conceptual understanding for
multiplication and, later, division.
They describe the number of items in
each row, the number of columns, and
then the total.
After this, children use counters to
build arrays. They describe the arrays
in two ways:
« the number of rows followed by the
number of counters in each row;
« the number of columns followed by
the number of counters in each
column.

heacomes m
pecomes

Doubles

Doubling has been encountered
previously. Teaching now emphasises
that ‘double’ is two groups of a
number or an amount. Children’s
knowledge of doubles is extended
from doubles of 1-5 to doubles of 1-
10.
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Year 1

Block 1 Block 2 Block 3
Strategies/ Multiplication stories
methods Year 1 work on multiplication

concludas by consolidating chil n?
concuudes by consotidating childrer

understanding about ways to describe
equal groups. They do this by stating
the number of groups, then the
number in each group. They also use
repeated addition. For example:
There are 2 trees with apples on.
There are 5 apples on each tree.
5+5=10.

Equal groups (division)

Children’s understanding about equal
groups is now applied to learning
about division. They take an amount
and divide it into equal groups.
Division as grouping is also known as
quotitive division.

The language used is important. We
are not saying 12 ‘divided by’ 3. We
are saying ‘12 put into groups of 3
makes 4 groups’.

In division as grouping the quotient
(the answer) is the number of equal
groups.
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Year 1

Block 1 Block 2 Block 3
Strategies/ Equal sharing
methods Finally, the division structure of

charing ic sducad. (T
sharing is introguced.

known as partitive division.) Here, the
total amount is split between a
number of people/objects etc. Using
the language of grouping is avoided as
it is not appropriate for sharing
contexts.

i ales
is alsc

In division as sharing the quotient (the
answer) is the number of items each
person has.
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BLOCK 3
CALCULATION UNIT 6

Identifying groups

Initial learning about groups focuses on deepening understanding about what the
term ‘group’ means.

They identify whether a collection of objects can/cannot form a group.
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Year 1 - Block 3

ialgrps Find the equal groups.

8787879
yavavavayy
AN N A N
QAL AL LD

‘

There are ___ groups. Each group has __ cherries.
MATHS

Equal groups

Children learn to identify objects grouped into equal or unequal groups. Where
the groups are not equal, they are encouraged to think about how to rearrange
the objects to make equal groups.

At this stage the focus is on the structures: number of groups and number in each
group. The focus is not on the total amount; we do not say things like, ‘There are
twelve strawberries altogether’.

10
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Year 1 - Block 3

"
Hepsated eddition Describing equal groups

3 groups of 2

| mm || |
| “ “ | |Zgroups of |=
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(00 00000 DW= sroupsof 3 |-
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Repeated addition

The next step involves describing equal groups using repeated addition. Children
use repeated addition expressions to describe equal group situations. An
expression is different from an equation as there is no equals sign.

Children devise repeated addition expressions such as 3 + 3 + 3. At this stage they
do not need to give the total amount. So they do not need to say things like 3 + 3
+3=09,

They also describe the groups, starting with the number of groups, then giving the
group size. For example:

There are three groups. There are three dolls in each group.

11
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Year 1 - Block 3 4 lots of 3 makes 12 e 3 lots of 4 makes 12

Making equal rows (arrays)

9D,

There are rows.

There are circles in each row.
+ + + =12

lots of 3 makes

There are columns.

~{CHCHCKE
KKK
KKK

TOTAL = 12 There are circles in each column.
+ + =12
lots of 4 makes
EFFECTIVE > FFECTIVE
MATHS MATHS

Making equal rows (arrays)

Children’s learning about groups becomes more structured as they make equal
rows. This means that they are building arrays. An array is a powerful structure to
provide conceptual understanding for multiplication and, later, division. They
describe the number of items in each row, the number of columns, and then the
total.

After this, children use counters to build arrays. They describe the arrays in two
ways:

the number of rows followed by the number of counters in each row;

the number of columns followed by the number of counters in each column.

12
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Year 1 - Block 3 Double 8 is 16

Doubles

Double
Double

T TIVE
ATHS : MATHS

Doubles

Doubling has been encountered previously. Teaching now emphasises that ‘double’
is two groups of a number or an amount. Children’s knowledge of doubles is
extended from doubles of 1-5 to doubles of 1-10.

13
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 ear 100062

Year 1 - Block 3

Multiplication stories

There are _2_trees with apples on.
There are 5 apples on each tree.
5+5=10
_2 groups of 5 makes 10,

Multiplication stories

Year 1 work on multiplication concludes by consolidating children’s understanding
about ways to describe equal groups. They do this by stating the number of

groups, then the number in each group. They also use repeated addition. For
example:

There are 2 trees with apples on.

There are 5 apples on each tree.
5+5=10.
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Year 1 - Block 3
Equal groups (division)

Take 12 counters. ......‘..... There are 20 crayons.

into each rectangle. How many rectangles are used?6 | The crayons are put into groups of 4.
Put 3 counters into each rectangle. How many rectangles are used? 4 | How many groups of 4 crayons?

Put4 into each rectangle. How many rectangles are used? : A A !
Put 6 counters into each rectangle. How many rectangles are used? Iiill'illliillliill

... ... 20 is made up of groups of .

What numbers are missing from the bar model?

s

12 put into groups of 3 makes 4 groups. 20 put into groups of 4 makes 5 groups.
FFECTIVE FFECTIVE
MATHS = MATHS

Equal groups (division)

Children’s understanding about equal groups is now applied to learning about
division. They take an amount and divide it into equal groups.

Division as grouping is also known as quotitive division.

The language used is important. We are not saying 12 ‘divided by’ 3. We are saying
‘12 put into groups of 3 makes 4 groups’.

In division as grouping the quotient (the answer) is the number of equal groups.
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Year 1 - Block 3
Equal sharing
There are 12 counters. There are 12 counters.
The counters are shared equally between the children. The counters are put into groups of 3.
How many counters does each child receive? How many e uaa'oups?
000000000600 868000000000
o0 00 o0 (J (J ( ([
o0 o0 00 o0 00 00 00
3 ®
vZ‘
Lucas ‘Aminah emi
division as sharing division as grouping
ﬂs’ﬂi = MATHS

Equal sharing

Finally, the division structure of sharing is introduced. (This is also known as
partitive division.) Here, the total amount is split between a number of
people/objects etc. Using the language of grouping is avoided as it is not
appropriate for sharing contexts.

In division as sharing the quotient (the answer) is the number of items each person
has.
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Year 2

Calculation
content

Block 1
MULTIPLICATION AND DIVISION (UNIT 1)

- Grouns an
= Groups an

5 x table

10 x table

2 x table

Division: sharing by 2
Division: making groups of 2
0dd and even numbers
Dividing by 5

Dividing by 10

o

FRACTIONS (UNIT 1)

« Finding half

Block 2

MONEY AND DECIMALS (UNIT 1)
n/a

MULTIPLICATION AND DIVISION (UNIT 2)

10 x table (r)
Dividing by 10 (r)
5 x table (r)
Dividing by 5 (r)
2 x table (r)
Dividing by 2 (r)

FRACTIONS (UNIT 2)

Finding half (r)
Finding one quarter
Finding quarters
Finding thirds

Block 3
CALCULATION UNIT

MONEY AND DECIMALS (UNIT 2)
« Multiplying amounts of money
« Dividing amounts of money

17



CALCULATION POLICY FOR MULTIPLICATION AND DIVISION

ear 2

Strategies/
methods

Block 1

Groups and equal groups

In Y1 children learnt about equal and
unequal groups. They began to
understand the equivalence between a
repeated addition expression and a
multiplication expression exists due to
equal groups, eg:

10+10+10=3x 10

Teaching shows how the numbers in ‘3
x 10’ relate to the numbers in ‘10 + 10
+10’.

5 x table

Children’s knowledge about
multiplication is developed by learning
about the 5 x table. The array is
introduced as a key tool for
conceptual understanding. Pictures
are used as prompts for writing
multiplication equations, eg:
4x5=20.

Teaching encourages children to
explain how each term links to the
context.

Block 2

10 x table (r) and dividing by 10 (r)
Block 2 begins with revision of the 10
x table and the related divi
There are no new representations.
Children continue to work with arrays,
including arrays that support early
understanding of the distributive
property of multiplication.

There is an emphasis on strengthening
connections between multiplication
and division and this is echoed in
fluency sessions.

n Facte
n facts.

Block 3

Doubling and halving
Understanding of doubling and halving

ic axtended to finding double/half of
is extended to finding double/hatf of

two-digit numbers beyond 20. The
strategy modelled is to partition the
two-digit number into tens and ones,
find half of each part, and then
combine. Children need to know half
of multiples of 10 to 90 and half of
the even numbers 2, 4, 6 and 8.

Multiplying amounts of money
Children’s knowledge of multiplication

facts is applied to the context of
money. Visual representations
emphasise the repeated addition
structure of multiplication. Children
find missing amounts on a money
multiplication grid and develop the
ability to represent problems with bar
models.

18
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Year 2

Strategies/
methods

Block 1

10 x table
Learning about the 10 x table

ac to make use of arravs and
wies 1o make use of arrays and

the interpretation of pictorial
representations. Links between the 5
x table and 10 x table are also
explored.

2 x table

Learning about the 2 x table also
continues to make use of arrays. An
early introduction to the distributive
property of multiplication (not
referred to as such) deepens
understanding about multiplication.
For example:

3x2=6

2x2=4

5x2=10

Block 2

5 x table (r) and dividing by 5 (r)
As with the 10 x table, there are no

new ranrae c Again thara ic
new representations. Again, there i

an emphasis on strengthening
connections between multiplication
and division and this is echoed in
fluency sessions. Throughout Block 2
there is a focus on applying knowledge
of multiplication and division to solve
problems.

Block 3

Dividing amounts of money

The money multiplication grid is used
oer Ainr ool el e et
for division. Teaching makes explicit
links with multiplication.

3x__=6p

6p:3=2p

Children continue to develop the
ability to represent problems with bar
models.

19
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Year 2

Strategies/
methods

Block 1

Division: sharing by 2

Learning about division begins by
understanding that the & divide
can be used when something is
separated into equal parts.

Learning to divide by 2 begins with the
partitive (sharing) division structure.
Children are introduced to the division
symbol: <. Connections are made
between division and multiplication,
supported by the relationship triangle,

eg:
10:2=5
5x2=10

Division: making groups of 2

The quotitive division structure is
introduced next and children learn to
make equal groups. Links between
multiplication and division continue to
be supported by the relationship
triangle.

Block 2
2 x table (r)

Learning about the 2 x table does

intradiuce a new renresentation: the
introguce a new representation: the

multiplication grid. The core purpose
of the lesson is to familiarise children
with how the grid works as it is likely
something they will encounter.
Teaching introduces the commutative
property and shows how we obtain the
same product regardless of the order
of the factors.

The multiplication grid may look a bit
like a 100 square, but it works in a
very different way. The multiplication
grid is actually arrays. The first grid
shows 7 rows of 2. The second shows 2
columns of 7.

Block 3

20
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Year 2

Strategies/
methods

Block 1

0Odd and even numbers
Learning explores dividing by 2 using

tha contaxt of odd and aven

Block 2

Dividing by 2
Solving problems involving dividing by

2 intrad

and children learn that even numbers
can be divided exactly by 2.

Dividing by 5

Learning to divide by 5 involves both
sharing and grouping structures.
Teaching seeks to help children to see
where the quotient is in each
structure:

for sharing - the number in each
group;

for grouping - the number of groups.
The relationship triangle is used to
help make links between
multiplication and division.

Dividing by 10

Block 1 concludes with learning to
divide by 10, using both sharing and
grouping structures.

tha * AF 5
2 introduces the concept of inverse.
Children will need to learn the term,
but understanding of it is best
achieved by talking about working
forwards or working backwards.

In the case of 7x 2 = __ we are
working forwards.
In the case of 14 =__ x 2 we are

working backwards or using the
inverse.

In the examples shown in the
representations section, we can solve
row 1 and row 2 by working forwards.
To solve row 3 we need to work
backwards.

Block 3

TIVE
MATHS
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Year 2

Strategies/
methods

Block 1

Finding half

Learning to find half of a number, a
group of objects or a shape begins by
revisiting the connections between
the 2 x table and its related division
facts. The focus is on finding half of
numbers to 20. Children engage in a
range of contexts that involve finding
half of even numbers to 20.

Block 2

Finding half (r)
Revision of finding half of numbers to

20 +5 make
20 continues o make connections

between the 2 x table and its related
division facts. Activities include
shading shapes to show one-half and
also drawing lines on grids to divide
shapes into halves.

Finding one quarter

Children learn that one quarter of a
set of objects occurs when the whole
is split into 4 equal parts. Note that
the 4 x table has not been taught in
Year 2 - it is taught in Year 3 - so
children cannot use their knowledge

of division facts to obtain one quarter.

A range of approaches are used,
including using concrete resources,
encouraging the use of drawing and
linking to knowledge of finding half.

Block 3

22

TIVE
MATHS
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Year 2

Strategies/
methods

Block 2

Finding three-quarters

Finding three-quarters of a set is
itially done through using concrete

resources. Connections are also made

to finding one quarter: if one quarter

is 5, then two-quarters is 10 and

three-quarters is 15.

Finding thirds

Children learn that one third of a set
of objects occurs when the whole is
split into 3 equal parts. Note that the
3 x table has not been taught in Year
2 - it is taught in Year 3 - so children
cannot use their knowledge of division
facts to obtain one third. Nor can they
make links to other maths facts they
know. They have had experience of
counting in threes and the use of
concrete resources, visual
representations and drawing are the
prime strategies for finding thirds. As
for learning to find three-quarters,
children apply their knowledge of
finding one-third to finding two-thirds.

Block 3

23

TIVE
MATHS
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Year 2 - Block 1 ( 3x10=10+10+10
Groups and equal groups

There are 3 crabs.

5e| Each crab has 10 legs.
10+ 10 + 10 = 30
3 groups of 10 = 30

3x10 =30
x means

‘multiplied’

BLOCK 1
x and + UNIT 1

Groups and equal groups

In Y1 children learnt about equal and unequal groups. They began to understand
the equivalence between a repeated addition expression and a multiplication
expression exists due to equal groups, eg:

10+10+10=3x10

Teaching shows how the numbers in ‘3 x 10’ relate to the numbers in ‘10 + 10 +
10°.
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Year 2 - Block 1 4 x5=20
i ]Ctonal representatlon "‘

5+5+5+5=20

repeated addition

5 x table

N
- X
1
5N
=

MATHS

5 x table

Children’s knowledge about multiplication is developed by learning about the 5 x
table. The array is introduced as a key tool for conceptual understanding. Pictures
are used as prompts for writing multiplication equations, eg:

4 x5 =20.

Teaching encourages children to explain how each term links to the context.
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Year 2 - Block 1 x5=20e x10=40
10 x table
[4]x [5] =[] [4] x [t0] = [40]

6]7]8]9]10

31]32|33]34[35[36]37]3839[40
4142(43]4445]46]47[48]49 50
51]52|53]54[55(56]57]58|59[60| [51[52]53]54]55]56(57{58]59]60
61]62|63|64|65[66]67]|68[69[70| [61[62]63]64]65]66[67[68]69]70
71|72|73|74|75|76| 77|78 79 80| [71[72]73]74]75]|76[77{78]79]80
81]82|83|84[85[86]87]88[89[90| [81[82]83]84]85]|86[87[88]89]90
91]92|93]94[95[96]97]98|99 [100f [91[92[93]94]95]96|97[98]99}100
ho1ho210310410510ef107h108h0g110] 101H02103104h105H 060107108} 09}110)
111112113114115116117f1811901 200 [111f11201130114h1150116f117111801190120

11]12]13[{14{15[16|17]18]19]20
21(22]23)24)25]26]27(28{29|30| |21]|22)|23|24|25]26|27|28}29|30
41]42143]44145|46|47(48]49]50

EFFECTIVE EFFECTIVE
MATHS - MATHS
10 x table

Learning about the 10 x table continues to make use of arrays and the
interpretation of pictorial representations. Links between the 5 x table and 10 x
table are also explored.
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Year 2 - Block 1

2 x table

and

o0
8 8 [ Jgroups of [ ]
o0

makes

B groups of i

which equals

T TIVE
ATHS : MATHS

2 x table

Learning about the 2 x table also continues to make use of arrays. An early
introduction to the distributive property of multiplication (not referred to as such)
deepens understanding about multiplication. For example:

3x2=6

2x2=4

5x2=10
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Year 2 - Block 1

Division: sharing by 2

In maths, divide means to find how many times a number
contains another.

ﬁl ﬁl #I #I #I partitive (sharing) division structure

10 sweets were shared equally between 2 children.
Each child received 5 sweets.
10 divided by 2 is 5.
10+2=5

relationship triangle

EFFECTIVE EFFECTIVE
MATHS £ MATHS

Division: sharing by 2

Learning about division begins by understanding that the term divide can be used
when something is separated into equal parts. Learning to divide by 2 begins with
the partitive (sharing) division structure. Children are introduced to the division
symbol: +. Connections are made between division and multiplication, supported
by the relationship triangle, eg:

10+2=5

5x2=10
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Year 2 - Block 1 14:2=7

Division: making groups of 2
[ 14:2=7|

00000000000000

quotitive (grouping) division structure

relationship triangle

TIVE
ATHS : MATHS

Division: making groups of 2
The quotitive division structure is introduced next and children learn to make
equal groups. Links between multiplication and division continue to be supported

by the relationship triangle.
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Year 2 - Block 1 even number + 2 = even number

0dd and even numbers

The numbers on the left are called odd numbers.
The numbers on the right are called even numbers.

Even numbers can be divided exactly by 2.
MATHS : WATHS

0Odd and even numbers

Learning explores dividing by 2 using the context of odd and even numbers and
children learn that even numbers can be divided exactly by 2.

30
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Year 2 - Block 1 15:5=3

Dividing by 5

N E NN
) (0 (9 (0

[/l e

partitive (sharing) division structure quotitive (grouping) division structure

aa&
Qad
QA

relationship triangle

EFFECTIVE FFECTIVE
MATHS - MATHS

Dividing by 5

Learning to divide by 5 involves both sharing and grouping structures. Teaching
seeks to help children to see where the quotient is in each structure:

for sharing - the number in each group;

for grouping - the number of groups.

The relationship triangle is used to help make links between multiplication and
division.
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Year 2 - Block 1 70:10=7

Dividing by 10

70 squares are shared between 10 people. | 70 squares are put in groups of 10.

Each person receives 7 squares. There are 7 groups.
70+10=7 70+10=7
partitive (sharing) division structure quotitive (grouping) division structure
EFFECTIVE - EFFECTIVE
MATHS MATHS

Dividing by 10
Block 1 concludes with learning to divide by 10, using both sharing and grouping
structures.
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R 1/ , of16=8

8x2=16l16+2=8 00000000
OOO00000O

1 fi6 = 8

— 0 —

2
16 squares Mia bought a bag of cherries.
altogether She ate half the number of

cherries in the bag.
Mia had 8 cherries left.

7 of 16 =8 How many cherries did Mia buy?
EFFECTIVE - FFECTIVE
MATHS MATHS

BLOCK 1
FRACTIONS UNIT 1

Finding half
Learning to find half of a number, a group of objects or a shape begins by

revisiting the connections between the 2 x table and its related division facts. The
focus is on finding half of numbers to 20. Children engage in a range of contexts
that involve finding half of even numbers to 20.
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Year 2 - Block 2 6x10=60e60+10=6
0 x table (r) and dividingby 10 (r)

1

6| x (10| = |60 60| + |10 =] 6

array showing 6 groups of 10 making 60 array of 60 squares dividedinto 6 groups of 10

emphasise connections between multiplication and division

FFECTIVE FFECTIVE
MATHS = MATHS

BLOCK 2
x AND + UNIT 2

10 x table (r) and dividing by 10 (r)

Block 2 begins with revision of the 10 x table and the related division facts. There
are no new representations. Children continue to work with arrays, including
arrays that support early understanding of the distributive property of
multiplication.

There is an emphasis on strengthening connections between multiplication and
division and this is echoed in fluency sessions. Children have had considerable
exposure to the key concepts about multiplication and division and there should
be a focus on committing multiplication and division facts to memory.
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T ——

Year 2 - Block 2
5 x table (r) and dividing by 5 (r

[-E-CmE:E-O
-0 s E - E-O
-E-O|E:E-O
[« 3] - ] 1 ) + (5] - [

emphasise connections between multiplication and division

[ - -

Twenty pencils are shared between five|
children. How many pencils does each @ ® 20 S 2
child receive?

"Twenty pencils are shared between ten
children. How many pencils does each &
child receive?

2x5

Twenty pencils are shared between two‘
children. How many pencils does each ¢ 20=5
child receive? |

"Two children are each given five
pencils. How many pencilsaregiven & 20 = 10
out altogether?

applying knowledge of multiplication and division to solve problems

5 x table (r) and dividing by 5 (r)

As with the 10 x table, there are no new representations. Again, there is an
emphasis on strengthening connections between multiplication and division and
this is echoed in fluency sessions. Throughout Block 2 there is a focus on applying
knowledge of multiplication and division to solve problems.
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Year 2 - Block 2 2x7=14e7x2=14
2 x table (r) START
B2 B
1123 5(6|7|8|9]10 N 1|2
¥ 2|4]|6]8|(10|12(14(16]18]20 M 2|4
KM 3|69 ]12(15]|18(21(24|27|30 M 3|6
‘S 4|8 (12(16]20|24]28|32)36|40 ‘S 4|8
LM 5 [10[15]20(25)30(35(40|45(50 N 5 |10
START BH 6 |12(18]|24|30|36 |42 (48|54 |60 (N 6 |12
m) Al 7 [14]2128]35[42]4956]63 70 B [l 7 [14
LB 8 |16]24)32(40)|48 (5664|7280 8 8 |16(24)32(40|48|56(64)72|80
CB 9 |118(2736|45|54]163(72)81|90 CN 9 11827 )36(45|54|63(72)81(90
4[4 10 (20|30 (40|50 (6070|8090 [100 4[4 1020|30|40|50|60|70|80|90100
- B - B -E-
commutative property of multiplication on the multiplication grid
FFECTIVE » FFECTIVE
MATHS MATHS
2 x table (r)

Learning about the 2 x table does introduce a new representation: the
multiplication grid. The core purpose of the lesson is to familiarise children with
how the grid works as it is likely something they will encounter. Teaching
introduces the commutative property and shows how we obtain the same product
regardless of the order of the factors.

The multiplication grid may look a bit like a 100 square, but it works in a very
different way. The multiplication grid is actually arrays. The first grid shows 7
rows of 2. The second shows 2 columns of 7.
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Year 2 - Block 2
Dividing by 2 (r)

applying knowledge of the inverse - working backwards

Dividing by 2 (r)

Solving problems involving dividing by 2 introduces the concept of inverse.
Children will need to learn the term, but understanding of it is best achieved by
talking about working forwards or working backwards.

In the case of 7 x 2 = __ we are working forwards.

In the case of 14 = __ x 2 we are working backwards or using the inverse.

In the examples shown, we can solve row 1 and row 2 by working forwards. To
solve row 3 we need to work backwards.
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Year 2 - Block 2 1/ , of16=8

Finding half (r)

8x2=16I16+2=8

There are 8 squares on each

16 squares altogether. side of the line.

1 =
Y2 of 16 8 is half of 16.

FFECTIVE
MATHS

BLOCK 2
FRACTIONS UNIT 2

Finding half (r)

Revision of finding half of numbers to 20 continues to make connections between
the 2 x table and its related division facts. Activities include shading shapes to
show one-half and also drawing lines on grids to divide shapes into halves.
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Year 2 - Block 2 1/ , 0f20=5

Finding one quarter

r N N 1 () O, 1 () O,
: el - < NP e

1
Finding 7 is the same as

dividing by 2
and then dividing by 2 again.

7

7
) | |

MATHS = MATHS

Finding one quarter

Children learn that one quarter of a set of objects occurs when the whole is split
into 4 equal parts. Note that the 4 x table has not been taught in Year 2 - it is
taught in Year 3 - so children cannot use their knowledge of division facts to
obtain one quarter. A range of approaches are used, including using concrete
resources, encouraging the use of drawing and linking to knowledge of finding
half.
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Year 2 - Block 2 3/ of 20=15

Finding three-quarters

Use counters to make three-quarters of the
ers.

v T3 N 1 _ L) +%e) _)3 _ Cy+)

olo[o/®
olel@l® .o -[]

20 SO0 ?/gor20 =[ |
olejel®| :r-L
10000

EFFECTIVE FFECTIVE
MATHS - MATHS

Finding three-quarters

Finding three-quarters of a set is initially done through using concrete resources.
Connections are also made to finding one quarter: if one quarter is 5, then two-
quarters is 10 and three-quarters is 15.
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Finding thirds

[_lcounters were shared into[_Jequal groups.

Each group is I
83380223 i

2 f27i
3 © is

EFFECTIVE VE
MATHS . MATHS

Finding thirds

Children learn that one third of a set of objects occurs when the whole is split
into 3 equal parts. Note that the 3 x table has not been taught in Year 2 - it is
taught in Year 3 - so children cannot use their knowledge of division facts to
obtain one third. Nor can they make links to other maths facts they know. They
have had experience of counting in threes and the use of concrete resources,
visual representations and drawing are the prime strategies for finding thirds. As
for learning to find three-quarters, children apply their knowledge of finding one-
third to finding two-thirds.
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Year 2 - Block 3 % of 32 =16

T 900000000
0000000000 X D

DDDDQDDDDD

representation showing half of 32 = 16

half of 2

numeric representation showing half of 32

EFFECTIVE EFFECTIVE
MATHS = MATHS
BLOCK 3

CALCULATION UNIT

Doubling and halving

Understanding of doubling and halving is extended to finding double/half of two-
digit numbers beyond 20. The strategy modelled is to partition the two-digit
number into tens and ones, find half of each part, and then combine. Children
need to know half of multiples of 10 to 90 and half of the even numbers 2, 4, 6
and 8.
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Year 2 - Block 3 5px4=20

s ro) s o) s o) o)
Q5 \ \ & Q5

5p+5p+5p=5p=4x5p

Multiplying amounts of money

@
@

Chloe has 5p.
Grace has four times as much money as Chloe.
How much money does Grace have?

2p 4p 6p 8p 10p 12p chioe[5p ]

p Grace| 5p | 5p | 5p | 5p | Q
L )
' 4

» 5p x 4 = 20p
( &

5p 10p 15p 20p 25p 30p

10p 20p 30p 40p 50p 60p [UNREERCEE AL . n

money multiplication grid representing problems with the bar model

FFECTIVE - FFECTIVE
MATHS MATHS
BLOCK 3
MONEY UNIT 2

Multiplying amounts of money

Children’s knowledge of multiplication facts is applied to the context of money.
Visual representations emphasise the repeated addition structure of
multiplication. Children find missing amounts on a money multiplication grid and
develop the ability to represent problems with bar models.
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Year 2 - Block 3

Dividing amounts of money

Oliver has 60p.
He spends the same amount every day for 10 days.
How much does he spend each day?

Oliver

60p + 10 = 6p

Oliver spends 6p every day for 10 days. l l
Oliver

money multiplication grid used for division representing problems with the bar model
FFECTIVE FFECTIVE
MATHS = MATHS

Dividing amounts of money

The money multiplication grid is used for division. Teaching makes explicit links
with multiplication.

3x__=6p

6p+3=2p

Children continue to develop the ability to represent problems with bar models.
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Yeal

Calculation
content

Block 1
MULTIPLICATION AND DIVISION (UNIT 1)

3 x table

Dividing by 4
Dividing by 8
Dividing by 3

FRACTIONS (UNIT 1)

« Finding unit fractions of
quantities

MULTIPLICATION AND DIVISION (UNIT 2)

Multiplying by teen numbers
(partitioning)

Multiplying multiples of ten by 1-
digit numbers

Multiplying 2-digit numbers by 4
(expanded column method)
Multiplying 2-digit numbers by 8
(expanded column method)

.

Block 2

MONEY AND DECIMALS (UNIT 1)
n/a

MULTIPLICATION AND DIVISION (UNIT 3)

4 x table (r)

8 x table (r)

3 x table (r)

Multiplying teen numbers
(partitioning) and multiplying
multiples of ten (r)

Multiplying 2-digit numbers by 3
(expanded column method)
Division facts linked to the 4 and
8 x tables (r)

Division facts linked to the 3 x
table (r)

Dividing multiples of ten
Dividing by partitioning (+ by 4
and 8)

« Dividing by partitioning (+ by 3)

FRACTIONS (UNIT 2)
n/a

Block 3
CALCULATION UNIT

- Multiplying 2-digit numbers
(compact column method)

« Dividing a 2-digit number (short
division)

MONEY AND DECIMALS (UNIT 2)
n/a
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ear 3

Strategies/
methods

Block 1

5 x table (r)
Block 1 begins by revisiting the 5 x

tahla and introduces some new
table and introguces some new

vocabulary to children (factor,
multiplier, multiplicand and product).
Children’s understanding is deepened
as they encounter arrays on blank
multiplication grids. As learning
progresses these arrays become
partitioned and children are exposed
to the distributive property of
multiplication:

6x5=2x5+4x5,

4 x table

Learning about the 4 x table also
continues to make use of arrays. They
revisit learning from Year 2 that whilst
the repeated addition describes the
arrays,4+4+4+4+4+4isnot as
efficient as 6 x 4. They learn that
multiplication takes precedence over
addition.

Children continue to be exposed to
the distributive property of
multiplication (not referred to as
such) to deepen understanding about
multiplication.

Block 2

4, 8 and 3 x tables (revision)
x and + Unit 3 begins with revision of

tha 4 8 and 3 x tahklas Ng naw
the 4, 8 and 3 x tables. NC new

representations are encountered.
Teaching stresses the commutative
nature of multiplication and shows
how we obtain the same product
regardless of the order of the factors.

The multiplication grid may look a bit
like a 100 square, but it works in a
very different way. The multiplication
grid is actually arrays. The first grid
shows 5 rows of 4. The second shows 4
columns of 5.

Children continue to be exposed to
the distributive property of
multiplication (not referred to as
such) to deepen understanding about
multiplication. For example:
10x3+2x3=12x3.

Block 3

Multiplying 2-digit numbers (compact
column method)

Children have multiplied numbers by
using partitioning, including
representing this partitioning with the
expanded column method. Arrays and
base ten representations support
conceptual understanding as the
compact column method is introduced.
The use of language is key to ensure
conceptual understanding, particularly
around the exchanging of ones for tens.

Language for 36 x 3
6onesx 3 = 18ones = 1tenand 8 ones.

3tensx 3 =9 tens+the 1ten=10tens
= 1 hundred.
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Year 3

Strategies/
methods

Block 1

8 x table
Learning the 8 x table makes links to

childran’e davalaning knauladaa of
children’s developing knowiedage of

the 4 x table, eg:

2x4=8

2x8=16

Children continue to encounter arrays
and are introduced to the open array.
In an open array, the squares or
individual objects are not indicated
within the interior of the array
rectangle. An open array does not
have to be drawn to scale.

The challenge task in the 4 x table
lesson involved exploring the pattern
formed in the ones digits of the
products. In the 8 x table lesson all
children explore the pattern formed in
the products of the 8 x table.

Block 2

Multiplying by teen numbers and
multiplying multiples of ten (r)

% and =+ Unit 2 introducad multi
x and + Unit 2 introguced muty]

Pying
by teen numbers: finding facts beyond
the multiplication tables, using facts
from within them. Arrays supported
conceptual understanding.

Unit 3 introduces a numeric
representation to support conceptual
understanding of the partitioning
method.

Children consolidate their
understanding of multiplying multiples
of ten.

Block 3

Dividing a 2-digit number (short
division)

facts linked to the multiplication tables
they know and also of using partitioning
to divide. They are now introduced to
the formal algorithm for short division.
The following sequence is followed:
« both digits in a 2-digit number are
multiples of the divisor (eg 69 + 3);
« 2-digitnumberis a multiple of the
divisor, but the tens digit is not (eg
75+ 3).

Base 10 and the partitioning method
support conceptual understanding.

Using base 10 for 75 = 3

Share the 6 of the tens equally between
three groups.

You have one ten left over. It cannot be
shared, so say:

Let’s exchange 1 ten for 10 ones. Now
we have 15 ones.

Share the 15 ones equally between the
three groups.
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Year 3

Strategies/
methods

Block 1

3 x table

The final multiplication table learnt in
Vaar 2iec tha 2 ¢ ¢tahla Tha I

Block 2

Multiplying 2-digit numbers by 3
x and + Unit 2 introduced the

~d to multishy

Year 3 is the 3 x table. The emphasis
in learning here is to use a known fact
to derive a new fact, eg:

6x3=18s0

7 x 3 =18 plus one more lot of 3 = 21.
After children have been introduced
to the 4, 8 and 3 multiplication tables
teachers provide plenty of
opportunities for these to be
practised.

When children commit multiplication
table facts to memory, they do so
using a verbal sound pattern to
associate the 3 relevant numbers, for
example, “seven threes make twenty-
one”. It is important to provide
opportunities for pupils to verbalise
each multiplication fact as part of the
process of developing fluency. (DfE
Ready to Progress guidance)

Read them as ‘One three is three; two
threes make six; three threes make
nine’ etc.

expanded column method to multiply
2-digit numbers by 4 and 8. (These are
multiplication tables children typically
have better recall of than the 3 x
table.)

Multiplying 2-digit numbers by 3 is
introduced in Unit 3. Base 10 supports
understanding of the expanded
column method.

Accurate use of language is key to
ensuring conceptual understanding.
For example:

8ones x 3 =24o0nes=24

6 tens x 3 = 18 tens = 180

Block 3

Using partitioning for 75 + 3
Partition 75 into parts that are
A abhu 2 h no ot &
divisible by 3, hightighting that ¢!
parts are 60 and 15 not 70 and 5.
Divide each part by 3.

Combine the parts to obtain 25.

Using short division for 75 + 3
Write the dividend (75) and then draw

the frame.

Write the divisor on the left of the
dividend.

Say:

7 tens + by 3 = 2 tens with 1 ten left
over.

Exchange 1 ten for 10 ones.

15 ones divided by 3 = 5 ones.
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Str

/

Block 1

4, 8 and 3 x tables

metho‘::ls

A problem solving lesson concludes

tha wark on
the work on

nlication facte
wittiplication facts.

Children encountered the
multiplication grid in Year 2. The
problem solving lesson seeks to
further develop children’s
understanding of the multiplication
grid. They will need this knowledge
for the division lessons where they
will learn to use the multiplication
grid to derive division facts. The
division lessons begin with starter
activities revisiting multiplication
facts. One of the representations
encountered in these activities is the
multiplication grid.

Block 2
Dividing by 4, 8 and 3 (r)

division facts linked to the 4, 8 and 3
x tables. Children are reminded how
to use the multiplication grid to
obtain division facts and about the
sharing/grouping structures for
division. Relationship triangles
reinforce the connections between
multiplication and division. Children
solve problems involving division facts
linked to the 4, 8 and 3 x tables.

Dividing multiples of ten

Children have experienced using
known facts in unit 2 (and earlier in
this unit) when they multiplied
multiples of ten. They now use scaling
for division facts derived from
multiplication tables.

Use of language is key.

6 ones divided by 3 = 2 ones

6 tens divided by 3 = 2 tens
60:3=20

Block 3
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Year 3

Strategies/
methods

Block 1

Dividing by 4

Learning to divide by 4 introduces
enma naus unrahiilamg A an
some new vocabulary to children
(dividend, divisor and quotient). In
Year 2 children encountered two
division structures, sharing and
grouping. This continues in Year 3 and
they interpret diagrams using both
structures. Children should be familiar
with the relationship triangle and
these are used to promote links
between multiplication facts and
division facts. Teaching introduces
children to using the multiplication
grid to find division facts.

Dividing by 8

Learning to divide by 8 continues to
develop understanding of sharing and
grouping. Children are encouraged to
make direct comparisons between the
two structures. They continue to use
the multiplication grid to find division
facts.

Block 2

Dividing by partitioning

Children’s experience of division now
extends to situations where the
dividend is not in the multiplication
tables they know. They learn to
partition the dividend into multiples
of the divisor. In the case of 56 + 4
one way to partition 56 would be 40
and 16. Each part is then divided by 4

and the resulting quotients combined.

56 4=
40:4+16:4=
10+4=14

Clearly the dividend can be
partitioned into any multiples of the
divisor.

56 + 4=

20:4+36+4=

5+9=14

Block 3
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Year 3

Strategies/
methods

Block 1

Dividing by 3

The final lesson of the unit focuses on
A na hu 2 Tha ~rancante (charina
dividing by 3. The concepts (sharing
and grouping) and representations
(arrays, relationship triangles and
multiplication grids) should be familiar
to the children.

Finding unit fractions of quantities
Children have had lots of experience
finding halves, thirds and quarters
from Year 2 and earlier in the Year 3
fractions unit. That experience is now
extended to finding fifths, eighths and
tenths (linked to multiplication tables
they should know/be learning).
Teaching stresses the connection
between a unit fraction of a quantity
and dividing that quantity by the
denominator.

Visual representations and careful use
of language support understanding.
Learning progresses from describing
situations where the value of a part is
visible to situations where the value
of a part cannot be seen.

Block 2

Block 3
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Year 3

Strategies/
methods

Block 1

Multiplying by teen numbers

Children have considerable experience
of partitioning arrays to derive
multiplication facts within the
multiplication tables. This is now
extended to derive facts beyond the
multiplication tables, using facts from
within them.

Multiplying multiples of ten by 1-digit
numbers

Scalingis used to derive new facts from
known facts. For example:

6x3=18

60x 3=6tensx3=18tens =180
Base ten is used to support conceptual
understanding.

As you say ‘18 tens’ it is useful to write
180 (underlining the zero as you say
‘tens’). Thenread 18 tens/180 as one
hundred and eighty/180.

Block 2 Block 3
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Year 3

Strategies/
methods

Block 1

Multiplying 2-digit numbers by 4
Learning from the previous two steps,

multiplying teen

multiplying multiples of ten, is used to
introduce children to the expanded
column method for multiplication. This
is done by solving a calculation using a
known method (partitioning an array),
then solving the same calculation with
base 10 blocks and finally using the
expanded column method. Teaching
makes connections between all three
representations.

oers and

Multiplying 2-digit numbers by 8

Arrays continue to support
understanding, but the emphasis moves
more towards base 10 supporting
understanding of the expanded column
method.

Accurate use of language is key. For
example:

5 ones x 8 = 40 ones = 40

3tens x 8 = 24 tens = 240

Block 2 Block 3
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Year 3 - Block 1 ([ 6x5=30 |
5 x table (r) 6 X 5 = 30
factor factor product
or or
multiplier multiplicand
number of number in
groups each group
2x%5 =
array on grid
4 %3 =
x 5 =30
MATHS
BLOCK 1
x AND + UNIT 1
5 x table (r)

Block 1 begins by revisiting the 5 x table and introduces some new vocabulary to
children (factor, multiplier, multiplicand and product). Children’s understanding is
deepened as they encounter arrays on blank multiplication grids. As learning
progresses these arrays become partitioned and children are exposed to the
distributive property of multiplication:

6x5=2x5+4x5,

The distributive property allows a factor in a multiplication expression to be

decomposed into two or more numbers, and those numbers can be multiplied by
the other factor in the multiplication expression.
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4 x table

4+4+4+4+4+4=6x4

repeated addition multiplication

array

ALL:  [6]x[4]=[24
PARTS: [4|x|4|=|16
2|x|4]|=|8
distributive property of multiplication
FFECTIVE o FFECTIVE
MATHS MATHS
4 x table

Learning about the 4 x table also continues to make use of arrays. They revisit
learning from Year 2 that whilst the repeated addition describes the arrays, 4 + 4 +
4+ 4+ 4+ 4is not as efficient as 6 x 4. They learn that multiplication takes
precedence over addition.

Children continue to be exposed to the distributive property of multiplication (not
referred to as such) to deepen understanding about multiplication. For example:
6x4=24

4x4=16

2x4=8
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Year 3 - Block 1 [ 2x8isdouble2x4 ]

8 x table

—1 4x4=16
=' - oera S : l E
_EHEE MATHS
8 x table
Learning the 8 x table makes links to children’s developing knowledge of the 4 x
table, eg:
2x4=8
2x8=16

Children continue to encounter arrays and are introduced to the open array. In an
open array, the squares or individual objects are not indicated within the interior
of the array rectangle. An open array does not have to be drawn to scale.

The challenge task in the 4 x table lesson involved exploring the pattern formed in
the ones digits of the products. In the 8 x table lesson all children explore the
pattern formed in the products of the 8 x table.
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Year 3 - Block 1 7x3=21

3 x table

X

-5
<[5+ E-

S

EFFECTIVE IVE
MATHS Z MAT HS
3 x table

The final multiplication table learnt in Year 3 is the 3 x table. The emphasis in
learning here is to use a known fact to derive a new fact, eg:

6 x3=18s0

7 x 3 = 18 plus one more lot of 3 = 21.

After children have been introduced to the 4, 8 and 3 multiplication tables
teachers provide plenty of opportunities for these to be practised.

When children commit multiplication table facts to memory, they do so using a
verbal sound pattern to associate the 3 relevant numbers, for example, “seven
threes make twenty-one”. It is important to provide opportunities for pupils to
verbalise each multiplication fact as part of the process of developing fluency.
(DfE Ready to Progress guidance)

Read them as ‘One three is three; two threes make six; three threes make nine’

etc.
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Year 3 - Block 1

4, 8 and 3 x tables

H:ECTIVE multiplication grid FFE T’vE
_MATHS = MATHS

4, 8 and 3 x tables
A problem solving lesson concludes the work on multiplication facts.

Children encountered the multiplication grid in Year 2. The problem solving lesson
seeks to further develop children’s understanding of the multiplication grid. They
will need this knowledge for the division lessons where they will learn to use the
multiplication grid to derive division facts. The division lessons begin with starter
activities revisiting multiplication facts. One of the representations encountered
in these activities is the multiplication grid.
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Year 3 - Block 1

Dividingby 4 20 = 4 = 5

(AN NN aiEm 4
FEEEN Tels
00000 6912
90950 F 2L 228] tiplication grid

15[20 being used to find
12|18|24 division fact

partitive (sharing) division structure

relationship triangle

ﬁ 14|21|28

16|24|32

ﬁ 18|27|36

ﬁ 110]20|30}40

ﬁ 1122|3344

quotitive (grouping) division structure 12]24|36{48
EFFECTIVE - EFFECTIVE
MATHS MATHS

W IN[Oc|O|Ah|WIN|[=|=
—
(=]

mlala]e|e|N|o|uv]|a|w|n]=]x

Dividing by 4

Learning to divide by 4 introduces some new vocabulary to children (dividend,
divisor and quotient). In Year 2 children encountered two division structures,
sharing and grouping. This continues in Year 3 and they interpret diagrams using
both structures. Children should be familiar with the relationship triangle and
these are used to promote links between multiplication facts and division facts.

Teaching introduces children to using the multiplication grid to find division facts.
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Vear 3 - Bloc 1 C___ 32:8=4 )
Dividingby 8
32+8=4
) x|1]2]3]4]|8
0000/0000 22+ e slre
‘.‘..‘ O 3369 [12]24
: 4|4|8[12|16]32
“‘... @ 55 [10]15]20[40
0000 0000 6 6 [12[18[24]48] muttpication gria
o000 o000 i
...... . 9|9 [18|27]36]72
10[10|20[30[40]80
...... . 1111223344I88
‘.'..‘ . 12]12[24|36]4896
partitive (sharing) § quotitive (grouping)
division structure . division structure

MATHS MATHS

Dividing by 8
Learning to divide by 8 continues to develop understanding of sharing and
grouping. Children are encouraged to make direct comparisons between the two

structures. They continue to use the multiplication grid to find division facts.
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Year 3 - Block 1 12+-3=4
Dividing by 3
x|1]2]3]4]8
111]2]3]4]8
2|12|4|6]|8]|16
3[3]6]9][12]24
part cture 41418 |12[16]32
5| 5 |10]15]/20]40
6| 6|12|18|24]|48 mu.ltiplication grid
7|7 [14[21]28[56| ™ hision fact
relationship triangle 8| 8 |16|24|32]64
9|9 |18[27]36[72
— —— 10[10]20]30[40[80
quotitive (grouping) division structure 11l11]22]33]44|88
12]12]24|36{48|96
EFFECTIVE o FFECTIVE
MATHS MATHS

Dividing by 3
The final lesson of the unit focuses on dividing by 3. The concepts (sharing and
grouping) and representations (arrays, relationship triangles and multiplication

grids) should be familiar to the children.
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Finding unit fractions of quantities
@ I I} ] Kate has a jar of 24 sweets.
1
O . . . 3 of them are in red
O . . . —24 wrappers, the rest are in
o000 green.
0000 How many sweets are in
|! C )] red wrappers?
value of a part is visible value of a part is not ;i;ible problem solving
The whole is |:|
The whole is divided
intoD equal parts.
Each part isI:IOf the whole.
1 .
3 of 24 lsD.
FFECTIVE FFECTIVE
MATHS o MATHS
BLOCK 1

FRACTIONS UNIT 1

Finding unit fractions of quantities

Children have had lots of experience finding halves, thirds and quarters from Year
2 and earlier in the Year 3 fractions unit. That experience is now extended to
finding fifths, eighths and tenths (linked to multiplication tables they should
know/be learning). Teaching stresses the connection between a unit fraction of a
quantity and dividing that quantity by the denominator.

Visual representations and careful use of language support understanding.
Learning progresses from describing situations where the value of a part is visible
to situations where the value of a part cannot be seen.
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Year 3 - Block 1 13 x8 =104

Multiplying by teen numbers

How many sides altogether?

90O 0®
9009
1 e
13 x8 =104
FFECTIVE - FFECTIVE
MATHS MATHS
BLOCK 1
x AND + UNIT 2

Multiplying by teen numbers

Children have considerable experience of partitioning arrays to derive
multiplication facts within the multiplication tables. This is now extended to
derive facts beyond the multiplication tables, using facts from within them.
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Year 3 - Block 1 6x3=18s060x3=180

Multiplying multiples of ten by 1-digit numbers

6 ones x 3 =18 ones = 18

BN

R

hauu

A

BN

BN

hoauu

BN

NN

B ER

6 tens x 3 = 18 tens = 180

FFECTIVE FFECTIVE
MATHS o MATHS

Multiplying multiples of ten by 1-digit numbers

Scaling is used to derive new multiplication facts from known facts. For example:
6x3=18

60 x 3 =6 tens x 3 =18 tens = 180

Base ten is used to support conceptual understanding.
As you say ‘18 tens’ it is useful to write 180 (underlining the zero as you say
‘tens’). Then read 18 tens/180 as one hundred and eighty/180.
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Multiplying 2-digit numbers by 4
4

EEEE [ Step 1: Multiply the ones ] Tlo

-10 x 4 =40 5 ones x 4 = 20 ones = 20 1/5

15 [ Step 2: Multiply the tens | - g

1tenx4=4tens=40 + 40

L 54 =20 [Step 3: Combine the parts] 60

15 x4 =60

EFFECTIVE o EFFECTIVE
MATHS MATHS

Multiplying 2-digit numbers by 4

Learning from the previous two steps, multiplying teen numbers and multiplying
multiples of ten, is used to introduce children to the expanded column method for
multiplication. This is done by solving a calculation using a known method
(partitioning an array), then solving the same calculation with base 10 blocks and
finally using the expanded column method. Teaching makes connections between
all three representations.
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Year 3 - Block 1 35 x 8 =280

Multiplying 2-digit numbers by 8

[Step 1: Multiply the ones] T

[ Jones x[ |=[ Jones=[ | | 3

[Step 2: Multiply the tens ]

Ijtens x[|=[ Jtens=[ ] 2

[ Step 3: Combine the parts ]

Tt

FFECTIVE FFECTIVE
MATHS MATHS

[ JFNESN
olo|o||u|O

Multiplying 2-digit numbers by 8

Arrays continue to support understanding, but the emphasis moves more towards
base 10 supporting understanding of the expanded column method.

Accurate use of language is key to ensuring conceptual understanding. For
example:

5 ones x 8 = 40 ones = 40

3 tens x 8 = 24 tens = 240




CALCULATION POLICY FOR MULTIPLICATION AND DIVISION YEAR 3

Year 3 - Block 2 5x4=20e04x5=20
4, 8 and 3 x tables 1revision| S@T
Bl 234567%8§: Bl 234567389
START EMl 1|2 |3|4|5]|6]|7[8]9]10 B 1]2]|3[4]5]|6([7[8]9]10
M 2|4 |6|8|10]{12]|14]|16]18]20 Ml 2)|4|6]8])10[12]14]|16[18]20
<M 3|69 [12]|15]18[21]24]27(30 <M 3|69 [12)15[18]21]|24 2730
'Sl 4| 8 |12]16/20]24(28|32|36]40 'S 4| 8 |12]16]20|24 |28 (3236 |40
m) [El 5 [10[15]20]25(30]35[40]45]50 B [ 5 [10]15]20] 25[30{35] 404550
M 6 [12[18[24 3036 [42[48 5460 M| 6 |12(18]24|3036|42|48 54|60
/B 7 (142128 (35(42 (4956 (63|70 (8| 7 |14[21]28)35(42|49|56|63|70
8l 8 |16]24[32]40]48 (56647280 N 8 |116(24[32)40(48|56)|64 (72|80
(M 9 |18|2713645]54(63]7281]90 UM 9 11827 (3645|5463 (72)81(90
i1 10|20 [ 304050 |60 |70 8020100 ([} 102030 (40|50|60|70]80|90 [100
E-M- [ |- -
commutative property of multiplication on the multiplication grid
FFECTIVE > EFFECTIVE
MATHS MATHS
BLOCK 2
x AND + UNIT 3

4, 8 and 3 x tables (revision)

x and + Unit 3 begins with revision of the 4, 8 and 3 x tables. No new
representations are encountered. Teaching stresses the commutative nature of
multiplication and shows how we obtain the same product regardless of the order
of the factors.

The multiplication grid may look a bit like a 100 square, but it works in a very
different way. The multiplication grid is actually arrays. The first grid shows 5
rows of 4. The second shows 4 columns of 5.

Children continue to be exposed to the distributive property of multiplication (not
referred to as such) to deepen understanding about multiplication. For example:
10x3+2x3=12x 3.
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YEAR 3

Year 3 - Block 2

Multiplying by teen numbers and multiplying multiples of ten (r)

r10 x 8 =/80

112

4 x 8 =132

partitioning an array to multiply

numeric representation of partitioning method

EFFECTIVE

MATHS

0600999099

09090909000

09606000000

0606600000

using known facts to multiply
multiples of ten

68

Multiplying by teen numbers and multiplying multiples of ten (r)

x and + Unit 2 introduced multiplying by teen numbers: finding facts beyond the
multiplication tables, using facts from within them. Arrays supported conceptual

understanding.

Unit 3 introduces a numeric representation to support conceptual understanding

of the partitioning method.

Children consolidate their understanding of multiplying multiples of ten.
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Year 3 - Block 2 68 x 3 =204

Multiplying 2-digit numbers by 3 ( step 1: Multiply the ones |

A toy shop has 68 8 ones x 3 = 24 ones = 24

tricycles for sale. (step 2: Multiply the tens ]
6 tens x 3 = 18 tens = 180

How many wheels are (Step 3: Combine the parts

there altogether on the

tricycles?

FFECTIVE
MATHS

Multiplying 2-digit numbers by 3

x and + Unit 2 introduced the expanded column method to multiply 2-digit
numbers by 4 and 8. (These are multiplication tables children typically have
better recall of than the 3 x table.)

Multiplying 2-digit numbers by 3 is introduced in Unit 3. Base 10 supports
understanding of the expanded column method.

Accurate use of language is key to ensuring conceptual understanding. For
example:

8 ones x 3 = 24 ones = 24

6 tens x 3 = 18 tens = 180
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Year 3 - Block 2 24 :4=6

Dividing by 4, 8 and 3 (r)
L 2

[ x [

1K

2 Y

3 K

4 K

5 H

6 N

7 partitive (sharing) quotitive (grouping)
8 K division structure division structure
LN 9 |18)2736(45|54)63|72(81[90

(N 10 (20 0 7 90 /100

30/40(50|6070]|80
obtaining division facts from the
multiplication grid

o O

relationship triangles

EFFECTIVE
MATHS ©

Dividing by 4, 8 and 3 (r)

The second half of the unit focuses on division and begins with revision of division
facts linked to the 4, 8 and 3 x tables. Children are reminded how to use the
multiplication grid to obtain division facts and about the sharing/grouping
structures for division. Relationship triangles reinforce the connections between
multiplication and division. Children solve problems involving division facts linked
to the 4, 8 and 3 x tables.
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Year 3 - Block 2 6+3=2e60:3=20

Dividing multiples of ten

--------------------------------------------------

6 ones divided by 3 = 2 ones

6 tens divided by 3 = 2 tens
60 +3 =20

T TIVE
ATHS i MATHS

Dividing multiples of ten

Children have experienced using known facts in unit 2 (and earlier in this unit) when
they multiplied multiples of ten. They now use scaling for division facts derived from
multiplication tables.

Use of language is key.

6 ones divided by 3 = 2 ones

6 tens divided by 3 = 2 tens

60 + 3=20
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Year 3 - Block 2 56 -4 =14

Dividing by partitioning

The chairs need to be
arranged in rows of four.

How many rows will there be
altogether?

1 stack = 8 chairs

EFFECTIVE EFFECTIVE
MATHS “ MATHS

numeric representation -
dividing by partitioning

pictorial representation

Dividing by partitioning

Children’s experience of division now extends to situations where the dividend is not
in the multiplication tables they know. They learn to partition the dividend into
multiples of the divisor. In the case of 56 + 4 one way to partition 56 would be 40 and
16. Each part is then divided by 4 and the resulting quotients combined.

56 + 4=

40+4+16+4=

10+4=14

Clearly the dividend can be partitioned into any multiples of the divisor.
56 + 4=

20:4+36+4=

5+9=14
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Year 3 - Block 3
Multiplying 2-digit numbers (compact column method)
[ Step 1: Multiply the ones ]
H|T|O| 6éonesx3=180nes=  1ten and 8ones (H|T|O
13[6 | Step 2: Multiply the tens | |36
3 3tens x 3 =9 tens = 90 3
. 118 +1ten 1108
9]0 - 10tens= =1 hindred 1
1108
expanded column method compact column method
FFECTIVE FFECTIVE
MATHS MATHS
BLOCK 3

CALCULATION UNIT

Multiplying 2-digit numbers (compact column method)

Children have multiplied numbers by using partitioning, including representing this
partitioning with the expanded column method. Arrays and base ten representations
support conceptual understanding as the compact column method is introduced.
The use of language is key to ensure conceptual understanding, particularly around
the exchanging of ones for tens.

Language for 36 x 3

6 ones x 3 = 18 ones = 1 ten and 8 ones.

3tens x 3 =9 tens + the 1 ten = 10 tens = 1 hundred.

73



CALCULATION POLICY FOR MULTIPLICATION AND DIVISION YEAR 3

Year 3 - Block 3
Dividing a 2-digit number (short division
Both digits in the 2-digit number are multiples of the divisor I 2-digit number is a multiple of the divisor, but the tens digit is not
2|3 @ 2|5
+3= +3=
w @ 3l6l9 ||., 375
o o
& ) ©) b J L@
* QI 6 tens + by 3 = $ q‘ 7tens s by3 =
2 tens e 2 tens, with
@ ° 9ones by 3 = @ 1 ten left over
@ 3 ones e Exchange 1 ten
for 10 ones
15 ones + by 3 =
ﬂ g g 5 ones
base 10 partitioning short division
the dividend

Dividing a 2-digit number (short division)

Children have experience of division facts linked to the multiplication tables they
know and also of using partitioning to divide. They are now introduced to the
formal algorithm for short division. The following sequence is followed:

* both digits in a 2-digit number are multiples of the divisor (eg 69 + 3);

» 2-digit number is a multiple of the divisor, but the tens digit is not (eg 75 + 3).

Base 10 and the partitioning method support conceptual understanding.

Using base 10 for 75 + 3

Share the 6 of the tens equally between three groups.
You have one ten left over. It cannot be shared, so say:
Let’s exchange 1 ten for 10 ones. Now we have 15 ones.
Share the 15 ones equally between the three groups.

Using partitioning for 75 + 3

Partition 75 into parts that are divisible by 3, highlighting that those parts are 60
and 15 not 70 and 5.

Divide each part by 3.

Combine the parts to obtain 25.

Using short division for 75 + 3
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Write the dividend (75) and then draw the frame.
Write the divisor on the left of the dividend.

Say:

7 tens + by 3 = 2 tens with 1 ten left over.
Exchange 1 ten for 10 ones.

15 ones divided by 3 = 5 ones
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Year 4

Calculation
content

Block 1
MULTIPLICATION AND DIVISION (UNIT 1)

7 x table

Dividing by 6
Dividing by 9
Dividing by 7

FRACTIONS (UNIT 1)

« Finding unit fractions of
quantities

« Finding non-unit fractions of
quantities

MULTIPLICATION AND DIVISION (UNIT 2)

+ 6 x table (r)

Multiplying multiples of ten by 1-
digit numbers

C

umbers by a 1-digi
(expanded and compact -
revision)

Multiplying 3 digit numbers
(expanded method)
Division with remainders

.

Block 2
MONEY AND DECIMALS (UNIT 1)

ale b ban

als by ten

« Dividing 2-digit numbers by ten
Dividing 1-digit and 2-digit numbers
by ten

Multiplying and dividing 1 and 2
digit numbersby 100

MULTIPLICATION AND DIVISION (UNIT 3)

« Column method for multiplying 3-
digit numbers by a 1-digit number
(expanded and compact)

Scaling division facts

Dividing 3-digit numbers
(partitioning)

Dividing 3-digit numbers (short
division - exchanging hundreds
and tens)

FRACTIONS (UNIT 2)
n/a

Block 3
CALCULATION UNIT

2 Mul i
= Multiplying3 n

« Scaling multiplication and division
facts by 10 and 100

Multiplying a 3-digit number by a 1-
digit number (compact column
method and partitioning)

Dividing 3-digit numbers (short
division and partitioning)

MONEY AND DECIMALS (UNIT 2)
n/a
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CALCULATION POLICY FOR MULTIPLICATION AND DIVISION

Strategies/
methods

Block 1

8 x table (r)
Block 1 begins by revisiting the 8 x

tabla alana with coneslidating
tabie atong with consolidating

understanding from earlier year
groups. This includes understanding of
the distributive property of
multiplication, through partitioning
arrays:

6x8=3x8+3x8.

The distributive property allows a
factor in a multiplication expression
to be decomposed into two or more
numbers, and those numbers can be
multiplied by the other factor in the
multiplication expression.

Children’s understanding of the
commutative property is developed
through interpreting representations
on multiplication grids in two ways,
eg:

6x8=48

8x6=48

Block 2

Multiplying and dividing by ten
Two representations support

und, ding of what h +5 th,
understanding of wnat nappens to U

digits when we multiply or divide
ten:

« the place value chart;

« the Gattegno chart.

Children learn that when we multiply
by ten each digit moves one place to
the left on the place value chart and
one row up on the Gattegno chart.
They learn about the respective
movements for dividing by ten.

o

Multiplying and dividing 1- and 2- digit
numbers by 100

The same representations (i.e. the
place value chart and the Gattegno
chart) support understanding of what
happens to the digits when we
multiply or divide by one hundred.
Children learn that when we multiply
by one hundred each digit moves two
places to the left on the place value
chart and two rows up on the
Gattegno chart. They learn about the
respective movements for dividing by
one hundred.

Block 3

Multiplying 3 numbers

In Year 2 children learnt to add three
1-digit numbers and that the order
they added them was not important
because addition is commutative. By
this stage in Year 4 they know that
multiplication is also commutative and
they learn to multiply three numbers.
Arrays support conceptual
understanding.
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Strategies/
methods

Block 1

6 x table

Learning about the 6 x table makes
links to the 3 x table which children
learnt in Year 3. Children encountered
open arraysin Year 3 and are re-
familiarised with the concept again.
(In an open array, the squares or
individual objects are not indicated
within the interior of the array
rectangle. An open array does not
have to be drawn to scale.)

They explore the pattern formed in
the products of the 6 x table.

9 x table

Learning about the 9 x table makes
links to the 3 x table which children
learnt in Year 3 and revisited when
they began to learn the 6 x table.
Understanding of the distributive
property of multiplication is
reinforced through partitioned arrays.
Children continue to find
multiplication statements to interpret
open arrays. They also explore the
pattern formed in the products of the
9 x table.

Block 2

Column method for multiplying 3-digit
numbers by a 1-digit number

lexnanded and compac +\
{exXpanded and compact)

In Unit 2 children used the compact
column method to multiply 2-digit
numbers and the expanded method to
multiply 3-digit numbers. Now they
learn to apply the compact method to
the multiplication of 3-digit numbers.
Accurate use of language is key to
ensuring conceptual understanding.
For example:

6 ones x 3 = 18 ones. 18 ones = 1 ten
and 8 ones.

2 tens x 3 = 6 tens plus 1 ten = 7 tens.
3 hundreds x 3 = 9 hundreds.

Block 3

Scaling multiplication and division
facts by 10 and 100

Children have had considerable
experience with scaling number facts
by ten and some previous experience
of scaling facts by one hundred. For
example, known addition and
subtraction facts were scaled by one
hundred in + and - unit 1. Some work
on scaling by one hundred for
multiplicative facts occurred in earlier
x and + units. By the end of Year 4
children should have increasingly good
recall of multiplication facts and the
associated division facts. They now
combine these facts with unitising in
hundreds. They learn that in scenarios
like 400 x 3 they can use an anchor
fact, 4 x3=12.

Because one factor, 4, will be
multiplied by 100, then the resulting
product must also be multiplied by
100.

4x3=1250400x 3 =1,200
Accurate use of language is key to
ensuring understanding. For example:
4 hundreds x 3 = 12 hundreds = 1200 =
1,200

IVE
MATHS
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Strategies/
methods

Block 1

7 x table

Learning about the 7 x table makes
links to the 5 and 2 x tables which
children learnt in Year 2.
Understanding is reinforced through
partitioned arrays, eg:

4x5=20

4x2=8

4x7=28

Children find multiplication
statements to interpret open arrays.

After children have been introduced to
the 6, 9 and 7 multiplication tables
teachers need to provide plenty of
opportunities for these - and all the
others - to be practised.

When children commit multiplication
table facts to memory, they do so using
a verbal sound pattern to associate the
3 relevant numbers, for example,
“seven threes make twenty-one”. It is
important to provide opportunities for

nunils to verbalise each multislication
pupils to verbalise each multiplication

fact as part of the process of developing
fluency. (DfE Ready to Progress
guidance.) Read them as ‘One three is
three; two threes make six; three threes
make nine’ etc.

Block 2

Scaling division facts

Base ten representations support
understanding that when there is the
same multiplicative change to the
dividend and the divisor the resulting
quotient stays the same. Scaling can
help us to arrive at a simpler
calculation to support answering a
more complex calculation. For
example:

42 + 7 is easier than

84 + 14 which is easier than

168 + 28.

Block 3

Multiplying a 3-digit number by a 1-
digit number (compact column
method and partitioning)

Children consolidate understanding of
the compact column method and
revisit partitioning to secure
multiplication of numbers with up to 3
digits. They do this within a problem
solving approach and identify
relationships between calculations.

Dividing 3-digit numbers (short
division and partitioning)

Children consolidate understanding of
the short division and revisit
partitioning to secure division of
numbers with up to 3 digits. They do
this within a problem solving approach
and identify relationships between
calculations.
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Year 4

Strategies/
methods

Block 1

Dividing by 6

Children continue to use language
about divi that was introduced in
Year 3, (dividend, divisor and
quotient). In Year 2 and Year 3
children encountered two division
structures, sharing and grouping. This
continues in Year 4 and they interpret
diagrams using both structures.
Children should be very familiar with
the relationship triangle and these are
used to promote links between
multiplication facts and division facts.
Teaching builds on work from Year 3
using the multiplication grid to find
division facts.

Block 2

Dividing by partitioning and using
short division

Children have used both methods
previously. They are now applied to
situations where the dividend is a 3-
digit number. Initial examples
partition the dividend in a standard
way. For example, 927 is partitioned
into 900 and 27 when being divided by
9. Later examples partition the
dividend in a non-standard way,
prioritising partitioning into multiples
of the divisor. For example, 891 is
partitioned into 810 and 81 when
being divided by 9. Teaching makes
connections between the methods.

Block 3
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Year 4
Block 1 Block 2 Block 3

Strategies/ | Dividing by 9

methods Learning to divide by 9 continues to
Aauvalan iindarcta ina Af tha cha “Ig
and grouping structures. Children use
the multiplication grid to derive
division facts and interpret bar
models.

develop understanding of the sha

Dividing by 7

The final lesson of the unit focuses on
dividing by 7. The concepts (sharing
and grouping) and representations
(arrays, relationship triangles and
multiplication grids) should be familiar
to the children.

They solve problems involving the
inverse.
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Strategies/
methods

Block 1

Finding unit fractions of quantities
Children have experience of finding

halvas thirde auartare fifthe aighthe
natves, thirds, quarters, fifths, eighths

and tenths linked to multiplication
tables encountered in Year 2 and Year
3. Teaching stresses the connection
between a unit fraction of a quantity
and dividing that quantity by the
denominator.

That experience is now extended to
finding sixths, sevenths and ninths
(linked to multiplication tables they
should know/be learning).

Visual representations and careful use
of language support understanding.
Learning progresses from describing
situations where the value of a part is
visible to situations the value of a part
cannot be seen.

Finding non-unit fractions of
quantities

Learning now moves on to finding non-
unit fractions of quantities. Teaching
models using division to find the unit
fraction and then multiplication to
find multiples of the unit fraction.

Block 2

Block 3
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Year 4

Strategies/
methods

Block 1

Multiplying multiples of ten by 1-digit
numbers (r)
Understanding about using scalin

14,
derive new multiplication facts from
known facts is consolidated. For
example:
5x6=30
50 x 6 = 5 tens x 6 = 30 tens = 300
Base ten is used to support conceptual
understanding.

As you say ‘30 tens’ it is useful to
write 300 (underlining the zero as you
say ‘tens’). Then read 30 tens/300 as
three hundred/300.

Column method for multiplying 2-digit
numbers by a 1-digit number (r)
Multiplying a 2-digit number is revised
(from Y3) prior to moving on to using
the expanded method to multiply a 3-
digit number. Accurate use of
language is key to ensuring conceptual
understanding. For example:

6 ones x 3 = 18 ones

18 ones = 1 ten and 8 ones
Connections are made between the
expanded column method and the
compact column method.

Block 2

Block 3
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Year 4
Block 1 Block 2 Block 3

Strategies/ | Multiplying 3-digit numbers (expanded
methods method)

Multinhsing o _digit numbar by a 1.
Muttiplying a 3-digit number by a 1

digit number is learnt using a method
children already know - the expanded
column method. The only thing
different is there are now three digits.
Accurate use of language remains key.
For example:

6 ones x 4 = 24 ones. 24 ones = 2 tens
and 4 ones.

4tensx4=16tens. 16 tens= 1
hundred and 6 tens.
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Str

/

Block 1

Division with remainders

metho:is

Until this point, all work on division

has resulted in austients that ara
nas resutted in quotients that are

whole numbers, i.e. there have been
no remainders.

Teaching now helps children recognise
that a remainder arises when there is
something ‘left over’ in a division
calculation. Children need to
recognise and understand why
remainders only occur when the
dividend is not a multiple of the
divisor. This can be achieved by
discussing the patterns seen when the
dividend is incrementally increased by
1 while the divisor is kept the same.
Teaching stresses the following points.
If the dividend is a multiple of the
divisor there is no remainder.

If the dividend is not a multiple of
the divisor, there is a remainder.
The remainder is always less than
the divisor.

Block 2

Block 3

84

TIVE
MATHS
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Year 4 - Block 1 6 x 8 =48

Bxtablel n123456789101112
1
2
3
4
5
6
ALL: 6 x8=48 i
PARTS: -
3x8=24 _
distributive property of multiplication Ll
reinforced through partitioned array 11
12
commutative property
FFECTIVE FFECTIVE
MATHS = MATHS
BLOCK 1
x AND + UNIT 1
8 x table (r)

Block 1 begins by revisiting the 8 x table along with consolidating understanding
from earlier year groups. This includes understanding of the distributive property
of multiplication, through partitioning arrays:

6x8=3x8+3x8.

The distributive property allows a factor in a multiplication expression to be
decomposed into two or more numbers, and those numbers can be multiplied by
the other factor in the multiplication expression.

Children’s understanding of the commutative property is developed through
interpreting representations on multiplication grids in two ways, eg:

6 x8=48

8x6=48
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Year 4 - Block 1 4x6=24

6 x table

EEEEEN 1x6=16
HEEEEEE EFE EETiin
HEEEEEE EEEEEE EETTIin
EEENNN

making connections: 3 x table and the 6 x table

open arrays

FFECTIVE
HATHS : MATHS

6 x table

Learning about the 6 x table makes links to the 3 x table which children learnt in
Year 3. Children encountered open arrays in Year 3 and are re-familiarised with
the concept again. (In an open array, the squares or individual objects are not
indicated within the interior of the array rectangle. An open array does not have
to be drawn to scale.)

They explore the pattern formed in the products of the 6 x table.
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9 x table
BN NNNEN 1x3= 3 [1x9=9
HEEENNNEN 2x3=6 [2x9= 18
HEERRNNNEN 3x3=9 [3x9= 27
HEEERREENEN 4x3= 12 4x9= 36
making connections: 3 x table and the 9 x table
4x9= 36
HEEEEEN
ALL: 4 X 9 36 open arrays
PARTS: [ 3x9=27 |
1x9=9
distributive property of multiplication
reinforced through partitioned array
FFECTIVE N FFECTIVE
MATHS MATHS

9 x table

Learning about the 9 x table makes links to the 3 x table which children learnt in
Year 3 and revisited when they began to learn the 6 x table. Understanding of the
distributive property of multiplication is reinforced through partitioned arrays, eg:

4x9=36
3x9=27
1x9=9

Children find multiplication statements to interpret open arrays. They also explore

the pattern formed in the products of the 9 x table.
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Year 4 - Block 1 4x7=28

7 x table

LTl Jaxs=05]1x2=]2 1x7=17]
| [l [T T Jax5=010]2x2=]4]2x7=]14
L LT Il J3xs5=015]3x2=]6]3x7=]21)
[ | [ ] [ | |4ax5=120]4x2=]8]4x7=]28

making connections: 5 and 2 x tables and the 7 x table

n-a-0
0-B-0

open array

FFECTIVE FFECTIVE
MATHS = MATHS

7 x table

Learning about the 7 x table makes links to the 5 and 2 x tables which children
learnt in Year 2. Understanding is reinforced through partitioned arrays, eg:
4x5=20

4x2=8

4x7 =28

Children find multiplication statements to interpret open arrays.

After children have been introduced to the 6, 9 and 7 multiplication tables
teachers need to provide plenty of opportunities for these - and all the others - to
be practised.

When children commit multiplication table facts to memory, they do so using a
verbal sound pattern to associate the 3 relevant numbers, for example, “seven
threes make twenty-one”. It is important to provide opportunities for pupils to
verbalise each multiplication fact as part of the process of developing fluency.
(DfE Ready to Progress guidance.) Read them as ‘One three is three; two threes
make six; three threes make nine’ etc.
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CALCULATION POLICY FOR MULTIPLICATION AND DIVISION YEAR 4

Year 4 - Block 1
Dividing by 6 = 6 = 3
ividend divisor uotient
000 - TR BT -
00 Tt
22|46 10 |12
‘ ‘ ‘ 3|3|6|9[12[15]18
." 4| 4|8 |12]16]20] 24 |muttiplication grid
being used to find
515|10(15]|20]|25|30| division fact
. . . relationship triangle
6|6 |12(18]24]30|36
00 77 [ 21|25 2
partitive (sharing) ~ quotitive (grouping) 8|8 [16]24|32]40]48
division structure division structure
919 |18]27|36|45]54
10|10 | 20 | 30 | 40 | 50 | 60
FFECTIVE - FFECTIVE
MATHS MATHS

Dividing by 6

Children continue to use language about division that was introduced in Year 3,
(dividend, divisor and quotient). In Year 2 and Year 3 children encountered two
division structures, sharing and grouping. This continues in Year 4 and they
interpret diagrams using both structures. Children should be very familiar with the
relationship triangle and these are used to promote links between multiplication
facts and division facts. Teaching builds on work from Year 3 using the
multiplication grid to find division facts.
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Year 4 - Block 1
Dividingby 9
x|1]2]|3]4|5[6]7]8]9]10]11|12
000000 e
“‘ ‘.. 3|3]6]9[12]15]18]21]|24]27|30|33]36
4| 4] 8|12]16]20[24|28]32]36]40]44]48
... ... 5] 5 [10]15]20|25[30]35]40]45]|50]55|60
." ... 6 | 6 |[12]18]24[30[36[42|48]|54]|60]66]72
7| 7 [14|21|28]35]42]49]56]63|70|77]84
... ... 8| 8 [16[24[32]40]48]56]64|72[80|88|96
... ... 9| 9 [18]27]36[45]|54]63[72|81]90[99]108
10]10[20]30[40]50|60]70]80]90100f110}120f
. ‘ ‘ ‘ . . 11]11]22]33]44|55]66[77] 88|99 [1101 21132
. ‘ ‘ ‘ . . 12]12]2436|48]60] 72|84 96 108f1 201132}144
000 000
partitive (sharing)  quotitive (grouping) 414|4|4)|4|4|4)|4|4
division structure division structure
bar model

EFFECTIVE EFFECTIVE
MATHS = MATHS

Dividing by 9

Learning to divide by 9 continues to develop understanding of the sharing and
grouping structures. Children use the multiplication grid to derive division facts
and interpret bar models.



CALCULATION POLICY FOR MULTIPLICATION AND DIVISION YEAR 4
Year 4 Bioc C 28i7-4

Dividing by 7

partitive (sharing) quotitive (grouping)
division structure division structure

relationship triangle

x 7 = 28

division as inverse of multiplication

FFECTIVE
MATHS

FFECTIVE
MATHS

Dividing by 7

The final lesson of the unit focuses on dividing by 7. The concepts (sharing and
grouping) and representations (arrays, relationship triangles and multiplication
grids) should be familiar to the children.

They solve problems involving the inverse.
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Finding unit fractions of quantities
Kate has a jar of 48 sweets.
1
O . ‘ . . . 18 1 of them are in red wrappers,
1
O ... ‘ . gofthemareinblue
O ‘ ‘ . ‘ . wrappers and the rest are in
green.
How many sweets are in green
value of a part is visible value of a part is not visible wrappers?
The whole is|:|.
The whole is divided problem solving
intoDequal parts.
Each part isDof the whole.
1 .
3 of 18 ISD.
FFECTIVE - FFECTIVE
MATHS MATHS
BLOCK 1

FRACTIONS UNIT 1

Finding unit fractions of quantities

Children have experience of finding halves, thirds, quarters, fifths, eighths and
tenths linked to multiplication tables encountered in Year 2 and Year 3. That
experience is now extended to finding sixths, sevenths and ninths (linked to
multiplication tables they should know/be learning). Teaching stresses the
connection between a unit fraction of a quantity and dividing that quantity by the
denominator.

Visual representations and careful use of language support understanding.
Learning progresses from describing situations where the value of a part is visible
to situations the value of a part cannot be seen.
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Year 4 - Block 1 3/- of 20=12

Finding non-unit fractions of quantities

Liam has £20.

3
EEEEE 20 He spends gat a funfair

How much money does
he spend?

value of a part is visible value of a part is not visible problem solving

The whole isD.

The whole is divided
intoDequal parts.

Each part is|:|of the whole.

3 3
5 is shaded. 5 of 20 is|:|.

EFFECTIVE FFECTIVE
MATHS = MATHS

Finding non-unit fractions of quantities

Learning now moves on to finding non-unit fractions of quantities. Teaching
models using division to find the unit fraction and then multiplication to find
multiples of the unit fraction.

The non-unit fractions used have denominators linked to multiplication tables that
children should be very familiar with (halves, thirds, quarters, fifths, eighths and
tenths).



CALCULATION POLICY FOR MULTIPLICATION AND DIVISION YEAR 4

Year 4 - Block 1 ( 50x6=300 ]

Multiplying multiples of ten by 1-digit numbers (r)

base 10 supports understanding of scaling:
5 tens x 6 = 30 tens

FFECTIVE FFECTIVE
MATHS = MATHS
BLOCK 1
x AND + UNIT 2

Unit 2 begins by revising the 6 x table through the context of partitioned arrays
and

Multiplying multiples of ten by 1-digit numbers (r)

Understanding about using scaling to derive new multiplication facts from known
facts is consolidated. For example:

5x6=30

50 x 6 =5 tens x 6 = 30 tens = 300

Base ten is used to support conceptual understanding.

As you say ‘30 tens’ it is useful to write 300 (underlining the zero as you say
‘tens’). Then read 30 tens/300 as three hundred/300.
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Year 4 - Block 1
Column method for multiplying 2-digit numbers by a 1-digit number (r)
AL [ Step 1: Multiply the ones ] H|T|O
= 6 3= 18 216
X = *®
118 ones ones 3
1150 18 ones = 1ten and 8 ones 1168
1/6(8 [ Step 2: Multiply the tens ] 1
compact column method
5tensx3 = 15tens and 1ten = 16 tens
expanded column method
FFECTIVE o FFECTIVE
MATHS MATHS

Column method for multiplying 2-digit numbers by a 1-digit number (r)

Multiplying a 2-digit number is revised (from Year 3) prior to moving on to using
the expanded method to multiply a 3-digit number.

Accurate use of language is key to ensuring conceptual understanding. For
example:

6 ones x 3 = 18 ones

18 ones = 1 ten and 8 ones

Connections are made between the expanded column method and the compact
column method.
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Year 4 - Block 1 [ 146x4=300 |
Multiplying 3-digit numbers by a 1-digit number (expanded method

H|T|O
5 4|6
E I A
2|4
S R0
5(8|4

expanded column method

( Multiply the ones |

( Multiply the tens |

( Combine the parts |

EFFECTIVE FFECTIVE
MATHS = MATHS

Multiplying 3-digit numbers (expanded method)

Multiplying a 3-digit number by a 1-digit number is learnt using a method children
already know - the expanded column method. The only thing different is there are
now three digits.

Accurate use of language remains key. For example:

6 ones x 4 = 24 ones. 24 ones = 2 tens and 4 ones.

4 tens x 4 = 16 tens. 16 tens = 1 hundred and 6 tens.
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Year 4 - Block 1 146 x 4 = 300
Division with remainders
Total Number of | Number of | Number of Division
number of | eggsin cartons eggs left sentence
eggs each carton| (quotient) over
(dividend) | (divisor) (remainder)
12 6 2 0 12+ 6=2 | €— dividend (12)is a multiple of the divisor (6) -
13 6 2 1 13:6=2r1 there is no remainder
14 6 2 2 14+6=2r2 dividends (13-17) are not multiples
15 6 2 3 15+6=2r3 of the divisor (6) -
16 6 2 4 16:-6=2r4 there are remainders
17 6 2 5 17+6=2r5
18 6 3 0 18 +6=3r0 | «— dividend (18) is a multiple of the divisor (6) -
19 6 3 1 19:6=3r1 there is no remainder
EFFECTIVE . IVE

Division with remainders

Until this point, all work on division has resulted in quotients that are whole
numbers, i.e. there have been no remainders.

Teaching now helps children recognise that a remainder arises when there is
something ‘left over’ in a division calculation. Children need to recognise and
understand why remainders only occur when the dividend is not a multiple of the
divisor. This can be achieved by discussing the patterns seen when the dividend is
incrementally increased by 1 while the divisor is kept the same.

Teaching stresses the following points.

 If the dividend is a multiple of the divisor there is no remainder.

 If the dividend is not a multiple of the divisor, there is a remainder.

» The remainder is always less than the divisor.
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Year 4 - Block 2

Multiplying and dividing by ten

- Tlo!¢t|h .1,000 2,000(3,000{4,000{5,000 [6,000|7,000{8,000{9,000
1

100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900
1 tens 10 | 20 | 30 [ 40 | 50 | 60 ( 70 | 80 | 90

110 s | 01]02]03|04|05]|06]07]08]09

110]0 hundredths | 0.01 | 0.02 | 0.03 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09
FFECTIVE 5 FFECTIVE
MATHS MATHS

BLOCK 2
MONEY AND DECIMALS UNIT 1

Multiplying and dividing by ten

Two representations support understanding of what happens to the digits when we
multiply or divide by ten:

» the place value chart;

» the Gattegno chart.

Children learn that when we multiply by ten each digit moves one pace to the left
on the place value chart and one row up on the Gattegno chart. They learn about

the respective movements for dividing by ten.
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Year 4 - Block 2

Multiplying and dividing 1- and 2- digit numbers by 100
T O 77 1,000{2,000(3,000(4,000(5,000/6,000/7,000|8,000{9,000
mc 1 0 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900

02 03)04|05|06)07]|08]|09
0.02 { 0.03 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09

FFECTIVE FFECTIVE
MATHS = MATHS

Multiplying and dividing 1- and 2- digit numbers by 100

The same representations (i.e. the place value chart and the Gattegno chart)
support understanding of what happens to the digits when we multiply or divide by
one hundred.

Children learn that when we multiply by one hundred each digit moves two places
to the left on the place value chart and two rows up on the Gattegno chart. They
learn about the respective movements for dividing by one hundred.
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Year 4 - Block 2 [ 326x3=978 )
Column method for multiplying 3-digit numbers by a 1-digit number (expanded and compact
[ Multiply the ones |
6 ones x 3 = 18 ones
18 ones can be exchanged for 1ten and 8 ones
[ Multiply the tens |
2tensx3 = 6tens and 1ten =7tens
(Multiply the hundreds ]
3 hundreds x 3= 9 hundreds |
HIT|O HIT|IO
» 2|6 » 2|6
B 3 B 3
18 9|78
+ 60 1
9178
EFFECTIVE . FFECTIVE
MATHS MATHS
BLOCK 2
x and + UNIT 3

Column method for multiplying 3-digit numbers by a 1-digit number (expanded and

compact)

In Unit 2 children used the compact column method to multiply 2-digit numbers
and the expanded method to multiply 3-digit numbers. Now they learn to apply
the compact method to the multiplication of 3-digit numbers.

Accurate use of language is key to ensuring conceptual understanding. For
example:

6 ones x 3 = 18 ones. 18 ones = 1 ten and 8 ones.

2 tens x 3 = 6 tens plus 1 ten = 7 tens.

3 hundreds x 3 = 9 hundreds.
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Year 4 - Block 2

Scaling division facts

SEOT T

x1o( 8 = 4)»?6 -
o 80 : 40% = 2
800 + 400 = 2

same multiplicative change to the
dividend and the divisor (scaled up
by 10) meaning the resulting
quotient stays the same

T TIVE
ATHS MATHS

Scaling division facts

Base ten representations support understanding that when there is the same
multiplicative change to the dividend and the divisor the resulting quotient stays
the same. Scaling can help us to arrive at a simpler calculation to support
answering a more complex calculation. For example:

42 + 7 is easier than

84 + 14 which is easier than

168 + 28.
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Year 4 - Block 2

Dividing by partitioning and using short division

@ @ HHE &
sl ey

.
:
@ c 2 @ ° :
. 4
H :
. 3
. H
. H
N .
. . short division -
. H
:

exchanging from

dividing by partitioning short division - dividing by partitioning
: exchanging from tens to ones : t::]r:jdtr::: :g (t:]r;ss
EFFECTIVE EFFECTIVE
MATHS o MATHS

Dividing by partitioning and using short division

Children have used both methods previously. They are now applied to situations
where the dividend is a 3-digit number. Initial examples partition the dividend in a
standard way. For example, 927 is partitioned into 900 and 27 when being divided
by 9. Later examples partition the dividend in a non-standard way, prioritising
partitioning into multiples of the divisor. For example, 891 is partitioned into 810
and 81 when being divided by 9. Teaching makes connections between the
methods.
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Year 4 - Block 3

Multiplying 3 numbers

x1112]|3]|4]5]|6 x|1112]3]4
1 1
2 2
3 3
4 4
5
6
4]|x]|3 xE: 2
12}~ él— 24]
FFECTIVE FFECTIVE
MATHS = MATHS

BLOCK 3
CALCULATION UNIT

Multiplying 3 numbers

In Year 2 children learnt to add three 1-digit numbers and that the order they
added them was not important because addition is commutative. By this stage in
Year 4 they know that multiplication is also commutative and they learn to
multiply three numbers. Arrays support conceptual understanding.

For example, the first array shows 3 x 2 where the ‘3’ is the number of rows and
the ‘2’ is the number of rows. We have 4 lots of 3 x 2 resulting in 3 x 2 x 4,
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Year 4 - Block 3

Scaling multiplication and division facts by 10 and 100

a a a OE E .--
ﬂ a BE E -.-

4 0nes x 3 =12o0nes = 12 4tens x 3=12tens =120 = 4 hundreds x 3 = 12 hundreds = 1200 =
120 1,200
EFFECTIVE "o IVE
MATHS MAT HS

Scaling multiplication and division facts by 10 and 100

Children have had considerable experience with scaling number facts by ten and
some previous experience of scaling facts by one hundred. For example, known
addition and subtraction facts were scaled by one hundred in + and - unit 1. Some
work on scaling by one hundred for multiplicative facts occurred in earlier x and +
units. By the end of Year 4 children should have increasingly good recall of
multiplication facts and the associated division facts. They now combine these
facts with unitising in hundreds. They learn that in scenarios like 400 x 3 they can
use an anchor fact, 4 x 3 = 12.

Because one factor, 4, will be multiplied by 100, then the resulting product must
also be multiplied by 100.

4 x3=12s0400x 3 =1,200

Accurate use of language is key to ensuring understanding. For example:

4 hundreds x 3 = 12 hundreds = 1200 = 1,200
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Year 4 - Block 3

Multiplying a 3-digit number by a 1-digit number (compact column method and partitionin

H

T

o

2

3

YEAR 4

9
5
5

Multiplying a 3-digit number by a 1-digit number (compact column method and

partitioning)

Children consolidate understanding of the compact column method and revisit
partitioning to secure multiplication of numbers with up to 3 digits. They do this
within a problem solving approach and identify relationships between calculations.
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Year 4 - Block 3

CALCULATION POLICY FOR MULTIPLICATION AND DIVISION YEAR 4
veard-Book3 |
- mbers (short divisi d partitionin
3

|36|36|36i36|36|36|

FFECTIVE FFECTIVE
MATHS 0 MATHS

Dividing 3-digit numbers (short division and partitioning)

Children consolidate understanding of the short division and revisit partitioning to
secure division of numbers with up to 3 digits. They do this within a problem
solving approach and identify relationships between calculations.
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CALCULATION POLICY FOR MULTIPLICATION AND DIVISION

Year 5

Calculation
content

Block 1
MULTIPLICATION AND DIVISION (UNIT 1)

+ 9xtable ()

+ Understanding division and
recalling division facts

« Remainders (r)

(The rest of Block 1 focuses on

problem solving, factors, multiples,

prime numbers and square

numbers.)

FRACTIONS (UNIT 1)

« Finding non-unit fractions of
quantities

MULTIPLICATION AND DIVISION (UNIT 2)

+ Multiplying and dividing by 10,

100 and 1,000
+ Multiplying 4-digit numbers

Block 2

MONEY AND DECIMALS (UNIT 1)
n/a

MULTIPLICATION AND DIVISION (UNIT 3)

« Scaling multiplication and division
facts by one-tenth and one-
hundredth

Multiplying 2-digit numbers by 2-
digit numbers (open arrays, grid
method and expanded column
method)

Dividing numbers with up to 4
digits by 8

Dividing numbers with up to 4
digits

FRACTIONS (UNIT 2)

Multiplying proper fractions by
whole numbers

Multiplying mixed numbers by
whole numbers

Block 3
CALCULATION UNIT

by 2-digit numbers
« Division (r)

o Division methods for
division of numbers with
up to 4 digits; related
facts; remainders

MONEY AND DECIMALS (UNIT 2)
n/a
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CALCULATION POLICY FOR MULTIPLICATION AND DIVISION

ear 5

Strategies/
methods

Block 1

9 x table (r)
Multiplication and division (Unit 1)

focusas ma
focuses ma

on sroblem solving
on problem sowving,

factors, multiples, prime numbers and
square numbers.

Two lessons focus primarily on
calculation.

Revision of the 9 x table consolidates
understanding from earlier year
groups. This includes the distributive
property of multiplication, through
partitioning arrays:
7x9=5x9+2x9,

The distributive property allows a
factor in a multiplication expression
to be decomposed into two or more
numbers, and those numbers can be
multiplied by the other factor in the
multiplication expression.

Children’s understanding of the
commutative property is developed
through interpreting representations
on multiplication grids in two ways,
eg:

7x9=63

9x7=63

Block 2

Scaling multiplication and division
facts by one-tenth and one-hundredth

Childran haua had lote of aynarianca
Children have had ots of experience

of combining known additive and
multiplicative facts with unitising in
tens and hundreds. Here they learn to
combine known multiplicative facts
with unitising in tenths and
hundredths.

Accurate use of language is key.

0.04 x 3 = 4-hundredths x 3 = 12-
hundredths.

12-hundredths is made up of 10-
hundredths and 2-hundredths.

10-hundredths (10/100) is equal to
one-tenth.

So we have one-tenth and 2-
hundredths.

We have 0.12.

Block 3

Multiplying 3- and 4-digit numbers by
2-digit numbers

The final calculation unit develops
understanding of long multiplication
to include the compact method for
numbers with up to 4-digits.
Calculations are represented using
arrays to ensure conceptual
understanding of the multiplication
process and attribute meaning to the
long multiplication procedure. The
array is used on its own and then
alongside the formal algorithm for
long multiplication. The process for
each is the same:

multiply the ones; multiply the tens;
multiply the hundreds.

Accurate use of language is key.
Children are very familiar with
multiplying by ones in the column
layout, eg:

2 ones x 3 = 6 ones;

3tens x 3 =9 tens;

1 hundred x 3 = 3 hundreds.

Continued on next page.
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ear 5

Strategies/
methods

Block 1

Understanding division and recalling
division facts

Initial le
the two division structures, sharing
and grouping, encountered in earlier
years. The multiplication grid is used
to obtain division facts.

Children interpret the same array to
obtain different division facts, eg:

56 squares put into groups of 7 results
in 8 groups.

56 squares put into groups of 8 results
in 7 groups.

Children continue to use partitioning
to obtain division facts that cannot be
derived automatically from
multiplication facts. This is done by
partitioning the dividend into parts
that are multiples of the divisor, eg:
117:9=90+9+27+9.

Initially arrays are used to support
understanding of the partitioning.
Later numeric representations are
used.

Another method for division, using
factors, is also encountered.

Block 2

Multiplying a 2-digit number by a 2-
digit number (open arrays, grid

mathod and aynandad colimmn
method and expanded Cowmi

method)

Learning to multiply a 2-digit number
by a 2-digit number is introduced with
an array. (The initial array enables
children to see all the parts - teaching
moves on to using open arrays.) The
open array supports conceptual
understanding of the process of
multiplying a 2-digit number by a 2-
digit number. The grid method
reflects the open array very strongly,
with the key difference being that the
size of the parts in the grid method
are not to scale.

Children are very familiar with the
expanded column method for
multiplying a number by a 1-digit
number and the expanded method is
now used to multiply a 2-digit number
by a 2-digit number. Teaching models
accurate use of language to ensure
conceptual understanding

Block 3

They also have considerable
experience of multiplying by multiples

of ten hut nat recording in the
of ten, but not recording in the

column layout. Again, accurate use of
language is key:

2 ones x 20 = 40 ones = 4 tens;

3 tens x 20 = 60 tens = 6 hundreds =
600;

1 hundred x 20 = 20 hundreds = 2,000

The grid method continues to be used.
Whilst it is not the prime strategy,
children are encouraged to make
connections between the grid
representation and the algorithm for
long multiplication.

Initial examples have no exchanging in
the multiplication part of the
algorithm. Exchanging is introduced
later on.
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ear 5

Strategies/
methods

Block 1

Remainders
Remainders were introduced in Year 4

(Black 4 (Lnit 2)
{Block 1 {Unit 2).

Revisit key teaching points:

« if the dividend is a multiple of the
divisor there is no remainder;

if the dividend is not a multiple of
the divisor there is a remainder;
the remainder is always less than
the divisor.

Finding non-unit fractions of
quantities

Children were introduced to finding
non-unit fractions of quantities in Year
4. This was done using division facts
linked to multiplication tables from
Year 2 and Year 3. In Year 5, children
find non-unit fractions of quantities
using division facts linked to the 6, 9
and 7 multiplication tables. They also
find non-unit fractions of quantities
for calculations that go beyond known
multiplication table facts.

Block 2

Dividing numbers with up to 4 digits
Children have experience of all three

meathads usad Tha diffarance ic that
methods used. The difference is that

they are now applied to numbers with
up to 4-digits. Partitioning supports
conceptual understanding about
division. The dividend is partitioned
into parts that are divisible by the
divisor. There is no set number of
parts to partition the dividend into.
Children need to think about
partitioning in non-standard ways.
Understanding of the short division
method is enhanced by accurate use
of language.

Block 3
Methods for division (r)

snsolidates

L earning about div i
Y Consolidates

Learning about div
understanding of division from earlier
in the year. Teaching revisits division
of numbers with 4 digits, related facts
(same multiplicative change to the
dividend and the divisor meaning the
resulting quotient stays the same) and
remainders.

110
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ear 5

Strategies/
methods

Block 1

Multiplying and dividing by 10, 100
and 1,000

ing by 10 and 100
ing oy 10and 100

was introduced in Money and Decimals
(Unit 1) in Year 4. In Year 5 learning is
extended to include multiplying and
dividing by 1,000. Teaching develops
understanding of relationships
between powers of ten, and models
describing them using scaling
language, eg: ... times the size.
Contexts involve both whole numbers
and decimal numbers.

Block 2

Multiplying proper fractions by whole
numbers

vork on multip!
fractions focuses on using repeated
addition and the associated
multiplication expression. The
emphasis is on the conceptual
understanding associated with
multiplying fractions and to begin with
children are not encouraged to find
the answer/product. Work begins with
unit fractions and progresses to non-
unit fractions.

The pictorial representations are then
removed and learning continues in the
same manner. Next finding the
product (answer) is introduced.
Children learn that the numerator of
the fraction is multiplied by the whole
number and the denominator remains
the same.

Learning moves on to consider
examples where the product is more
than one whole.

Block 3
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TIVE
MATHS
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Year 5

Strategies/
methods

Block 1

Multiplying 4-digit numbers
Multiplying a 3-digit number by a 1-

digit har was learnt during Vear 4

digit number was learnt during Year 4.

Learning to multiply 4-digit numbers
begins with the expanded column
method and then moves to the
compact method.

The expanded method supports
conceptual understanding of the
compact column method.

Accurate use of language is key to
ensuring conceptual understanding.
For example:

9 ones x 3 = 27 ones. 27 ones = 2 tens
and 7 ones.

6 tens x 3 = 18 tens. Plus the 2 tens
that were exchanged which makes 20

tens. 20 tens = 2 hundreds and 0 tens.

etc

Block 2

Multiplying mixed numbers by whole
numbers

Learning to multiply 1
by whole numbers begins with
examples where the fractional parts
multiply to less than one whole. For
example:

3x23/10

The core strategy modelled is to
partition the mixed number into a
whole number and a fraction. Multiply
the wholes. Multiply the fractional
parts. Combine.

Next children encounter examples
where the fractional parts multiply to
more than one whole. For example:
3x24/10

The same partitioning procedure is
used. The initial combining results in
the non-conventional format of a
mixed number with an improper

fractional part. (In this instance, 12

28/20.) Whilst this is structurally
correct, explain that convention
means we write the mixed number so
the numerator is less than the
denominator.

Block 3
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Year 5 - Block 1 7x9=63

9 x table (r)
e Bl 2345673891011 12

1
2
3
4
5
6
7
8
ALL: 7%x9=63 )
YACTI 5% 9=45 10
2x9=18 11
distributive property of multiplication 12
reinforced through partitioned array ———
FFECTIVE FFECTIVE
MATHS = MATHS
BLOCK 1
x AND + UNIT 1
9 x table (r)

Multiplication and division (Unit 1) focuses mainly on problem solving, factors,
multiples, prime numbers and square numbers.

Two lessons focus primarily on calculation.

Revision of the 9 x table consolidates understanding from earlier year groups. This
includes the distributive property of multiplication, through partitioning arrays:
7x9=5x9+2x9,

The distributive property allows a factor in a multiplication expression to be
decomposed into two or more numbers, and those numbers can be multiplied by
the other factor in the multiplication expression.

Children’s understanding of the commutative property is developed through
interpreting representations on multiplication grids in two ways, eg:
7x9=63

9x7=63
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Year 5 - Block 1 56 +7=8e56:8=7
Understanding division and recalling division facts

interpreting an array in different ways FFE T IVE
MATHS MATHS

Understanding division and recalling division facts

Initial learning about division revisits the two division structures, sharing and
grouping, encountered in earlier years. The multiplication grid is used to obtain
division facts.

Children interpret the same array to obtain different division facts, eg:
» 56 squares put into groups of 7 results in 8 groups. (If the blue rectangle is a

group).
* 56 squares put into groups of 8 results in 7 groups.
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Year 5 - Block 1 117 :9 =13

Understanding division and recalling division facts (ctd)

[ + (9] - [3]

partitioning the dividend to divide -
- numeric representations

— — 117 + 9 = 13
— — 90 : 9 = 10
— — 27 = 9 = 3
— — 117 =+ 9 =
- — 117 =+ 3 + 3 =
M7l o] (3R]

partitioning the dividend to divide ~ — 39 - 3 = 13

V FFE TIVE = e using factors to divide FFE T’VE
MATHS MATHS

Understanding division and recalling division facts (ctd)

Children continue to use partitioning to obtain division facts that cannot be
derived automatically from multiplication facts. This is done by partitioning the
dividend into parts that are multiples of the divisor, eg:

117 :9=90:9+ 27 = 9.

Initially arrays are used to support understanding of the partitioning. Later
numeric representations are used.

Another method for division, using factors, is also encountered.
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Year 5 - Block 1 (48:6=8e50:6=8r2])

Remainders

H-EE

dividend is a multiple of the divisor - dividend is not a multiple of the divisor -
there is no remainder there is a remainder

EFFECT TIVE
MATHS MATHS

Remainders

Remainders were introduced in Year 4 (Block 1 (Unit 2).

Revisit key teaching points:

 if the dividend is a multiple of the divisor there is no remainder;

« if the dividend is not a multiple of the divisor there is a remainder;
» the remainder is always less than the divisor.

116



CALCULATION POLICY FOR MULTIPLICATION AND DIVISION YEAR 5

Year 5 - Block 1

Finding non-unit fractions of quantities

’ . ‘ Liam has 180 stamps.
. gof the stamps are from
@ ‘ ‘ “ ‘ “

. . France.

1
3 are from England.

value of a part is visible value of a part is not visible
The whole isD. The whole is |:| :’°W ';‘a"y Staml;:s alre l:i(;t
) . ; . rom rrance or england:’
The whole is divided The whole is divided blem solv
- . roblem sotvin
into |:| equal parts. mto[] equal parts. P 8

Each part is|:|of the whole. Each part is|:|of the whole.

5 5 4 4
3 is shaded. 3 of 18 is|:|. ais shaded. 9 of 72 is|:|.

EFFECTIVE EFFECTIVE
MATHS o MATHS
BLOCK 1

FRACTIONS UNIT 1

Finding non-unit fractions of quantities

Children were introduced to finding non-unit fractions of quantities in Year 4. This
was done using division facts linked to multiplication tables from Year 2 and Year
3. In Year 5, children find non-unit fractions of quantities using division facts
linked to the 6, 9 and 7 multiplication tables. They also find non-unit fractions of
quantities for calculations that go beyond known multiplication table facts.
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Year 5 - Block 1

Multiplying and dividing by 10, 100 and 1,000

T
s 0 e

ol 000
50
EEEEOODEEE EEEEEEAOEE

When you multiply a number by 1,000, the value of each digit becomes When you divide a number by 1,000, the value of each digit becomes one
one thousand times bigger, so each digit moves three places to the left. thousand times smaller, so each digit moves three places to the right.

Lot |«x[ 10 |=[ |

M HTh Tloltlh
7

[ 001 | x| 100 | =] |
[ 0.001 | x [ 1,000 | = | |
FEECTIVE 118
MATHS
BLOCK 1
x AND + UNIT 2

Multiplying and dividing by 10, 100 and 1,000

Multiplying and dividing by 10 and 100 was introduced in Money and Decimals (Unit
1) in Year 4. In Year 5 learning is extended to include multiplying and dividing by
1,000. Teaching develops understanding of relationships between powers of ten,
and models describing them using scaling language, eg: ... times the size. Contexts
involve both whole numbers and decimal numbers.
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Year 5 - Block 1
Multiplying and dividing by 10, 100 and 1,000
[ Step 1: Multiply the ones
ThHTO[' 9°nesx3 27°nes ' Th/H|T [0
MEZLAL : ( 27ones 2tensand7ones MEITIL :
sTTo7 10 Step2 Multlply the tens 217
2|2 [ 6tensx3 18tens ' JGi2tens= )| 1/8|0
(20 tens = 2 hundreds and O tens N 0
910/0|0
9]2/0]7
+ 2 hundreds = 1
(Cstep 4: Multiply the thousands ]
(3 thousands x 3 = 9 thousands ]
FFECTIVE FFECTIVE
MATHS o MATHS

Multiplying 4-digit numbers

Multiplying a 3-digit number by a 1-digit number was learnt during Year 4.
Learning to multiply 4-digit numbers begins with the expanded column method
and then moves to the compact method.

The expanded method supports conceptual understanding of the compact column
method.

Accurate use of language is key to ensuring conceptual understanding. For
example:

9 ones x 3 = 27 ones. 27 ones = 2 tens and 7 ones.

6 tens x 3 = 18 tens. Plus the 2 tens that were exchanged which makes 20 tens. 20
tens = 2 hundreds and 0 tens.
etc
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Scaling multiplication and division facts by one-tenth and one-hundredth
5k = 5k 5
B 5 " 5
B 5 B 5
4x3=120nes x3 =12 0.4x3= 0.04x3=
4, 12 2 4 . 12 _1 2 _
10°°" 10 '10° 100°°= 100~ 10 T 100~
1.2 0.12
EFFECTIVE EFFECTIVE
MATHS = MATHS
BLOCK 2
x AND + UNIT 3

Scaling multiplication and division facts by one-tenth and one-hundredth
Children have had lots of experience of combining known additive and
multiplicative facts with unitising in tens and hundreds. Here they learn to
combine known multiplicative facts with unitising in tenths and hundredths.
Accurate use of language is key.

0.04 x 3 = 4-hundredths x 3 = 12-hundredths.

12-hundredths is made up of 10-hundredths and 2-hundredths.
10-hundredths (10/100) is equal to one-tenth.

So we have one-tenth and 2-hundredths.

We have 0.12.
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Year 5 - Block 2

L

49 x 29 = 1,421

Multiplying a 2-digit number by a 2-digit number (open arrays, grid method and expanded column method

20

N[O|®|ONOIN (N
= |O|O|O|=|V|v©

NIA]|O|=|W

9]
|
x 40 9
20 [ 800 | 180 [ 980
9 |360| 81 | 441
| | | 1,421
FFECTIVE

MATHS

121

MATHS

FFECTIVE

Multiplying a 2-digit number by a 2-digit number (open arrays, grid method and

expanded column method)

Learning to multiply a 2-digit number by a 2-digit number is introduced with an
array. (The initial array enables children to see all the parts - teaching moves on
to using open arrays as shown here.) The open array supports conceptual
understanding of the process of multiplying a 2-digit number by a 2-digit number.
The grid method reflects the open array very strongly, with the key difference
being that the size of the parts in the grid method are not to scale.
Children are very familiar with the expanded column method for multiplying a

number by a 1-digit number and the expanded method is now used to multiply a 2-

digit number by a 2-digit number. Teaching models accurate use of language to
ensure conceptual understanding.
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Year 5 - Block 2 3,258 + 6 = 543

Dividing numbers with up to 4 digits

3,258 + 6=3,258+2+3
3,258 + 2=1,629
1,629 + 3 = 543

using factors

partitioning the dividend

EFFECTIVE
MATHS

Dividing numbers with up to 4 digits

Children have experience of all three methods used. The difference is that they
are now applied to numbers with up to 4-digits. Partitioning supports conceptual

5,43
6(3p225118

How many groups of 6 can we make from 3
thousands? No groups of 6...

Exchange 3 thousands for 30 hundreds.
How many groups of 6 can we make from 32 hundreds?

5 groups of 6 hundreds with 2 hundreds left over.
2 hundreds = 20 tens

How many groups of 6 can we make from 25 tens?
4 groups of 6 tens with 1 ten left over.
1 ten = 10 ones

How many groups of 6 can we make from 18 ones?
3 groups of 6 ones.

FFECTIVE

= MATHS

understanding about division. The dividend is partitioned into parts that are

divisible by the divisor. There is no set number of parts to partition the dividend

into. Children need to think about partitioning in non-standard ways.
Understanding of the short division method is enhanced by accurate use of

language.
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Year 5 - Block 2

Multiplying proper fractions by whole numbers

1 1 1 1 " 1 1 4
—+—+_—+—= 4x_= —X
6 6 6 6 6 6
repeated addition and the associated multiplication expression - | repeated addition and the associated multiplication expression -
unit fractions non-unit fractions

repeated addition and the associated multiplication expression - finding the product (answer)
non-unit fractions and no pictorial representations

FFECTIVE FFECTIVE
MATHS = MATHS
BLOCK 2

FRACTIONS UNIT 2

Multiplying proper fractions by whole numbers

Initial work on multiplying proper fractions focuses on using repeated addition and
the associated multiplication expression. The emphasis is on the conceptual
understanding associated with multiplying fractions and to begin with children are
not encouraged to find the answer/product. Work begins with unit fractions and
progresses to non-unit fractions.

The pictorial representations are then removed and learning continues in the same
manner. Next finding the product (answer) is introduced. Children learn that the
numerator of the fraction is multiplied by the whole number and the denominator
remains the same.
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Year 5 - Block 2

Multiplying proper fractions by whole numbers (ctd

5 5 5 5

676766
e 20 2

4x_=*g<:::’_=_’6 _33

repeated addition, the associated multiplication expression and the product - where the product is more than one whole -
pictorial representation supports

2w O =-H-0H

repeated addition, the associated multiplication expressmn and the product where the product is more than one whole -

o pictor ial representation

EFFECT TIVE
MATHS MATHS

Multiplying proper fractions by whole numbers (ctd)

Learning moves on to consider examples where the product is more than one
whole.
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Year 5 - Block 2

Multiplying mixed numbers by whole numbers

TEU/ETCL
K]

partitioning the mixed number - partitioning the mixed number -
fractional parts multiply to less than one whole fractional parts multiply to more than one whole
MATHsE = MATHSE

Multiplying mixed numbers by whole numbers

Learning to multiply mixed numbers by whole numbers begins with examples
where the fractional parts multiply to less than one whole. For example:
3x23/10

The core strategy modelled is to partition the mixed number into a whole number
and a fraction. Multiply the wholes. Multiply the fractional parts. Combine.

Next children encounter examples where the fractional parts multiply to more
than one whole. For example:
3x24/10

The same partitioning procedure is used. The initial combining results in the non-
conventional format of a mixed number with an improper fractional part. (In this
instance, 12 28/20.) Whilst this is structurally correct, explain that convention

means we write the mixed number so the numerator is less than the denominator.
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Year5 Block 3 132 x 23 = 3,036
Multiplying 3- and 4-digit numbers b v 2- dlglt numbers

2 ones x 20 = ThiH|T|O
3 tens x 20 = 11312
HMEERE
3/9/6 40
T12,64/0
3,0/3|6
2o0nesx 3= 11

x 100 30 2

20 |2,000| 600 40 2,640
3 300 90 6 396
3,034

TIVE
ATHS MATHS

BLOCK 3
CALCULATION UNIT

Multiplying 3- and 4-digit numbers by 2-digit numbers

The final calculation unit develops understanding of long multiplication to include
the compact method for numbers with up to 4-digits. Calculations are represented
using arrays to ensure conceptual understanding of the multiplication process and
attribute meaning to the long multiplication procedure. The array on the left is
used on its own and then alongside the formal algorithm for long multiplication.
The process for each is the same:

multiply the ones; multiply the tens; multiply the hundreds.

Accurate use of language is key. Children are very familiar with multiplying by
ones in the column layout, eg:

2 ones x 3 = 6 ones;

3 tens x 3 =9 tens;

1 hundred x 3 = 3 hundreds.

They also have considerable experience of multiplying by multiples of ten, but not
recording in the column layout. Again, accurate use of language is key:

2 ones x 20 = 40 ones = 4 tens;

3 tens x 20 = 60 tens = 6 hundreds = 600;

1 hundred x 20 = 20 hundreds = 2000

126



The grid method continues to be used. Whilst it is not the prime strategy, children

are encouraged to make connections between the grid representation and the
algorithm for long multiplication.

Initial examples have no exchanging in the multiplication part of the algorithm.
Exchanging is introduced later on.
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Year 5 - Block 3

Methods for division (r)

4,571 + 7 = 653

EFFECTIVE
MATHS o

Methods for division (r)

Learning about division consolidates understanding of division from earlier in the

| 4 thousands + 7 |

Not enough thousands...
let’s exchange 4 thousands
for 40 hundreds.

45 hundreds + 7
7

6 groups of 7 hundreds.
3 hundreds left over.

5 groups of 7 tens
2 tens left over.

21 ones + 7

3 groups of 7 ones.

FFECTIVE
MATHS

year. Teaching revisits division of numbers with 4 digits, related facts (same
multiplicative change to the dividend and the divisor meaning the resulting

quotient stays the same) and remainders.
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CALCULATION POLICY FOR MULTIPLICATION AND DIVISION

Yeal

Calculation
content

Block 1
MULTIPLICATION AND DIVISION (UNIT 1)

+ 7xtable ()

Efficient strategies for
multiplication

Efficient strategies for division
Multiplying 3- and 4-digit numbers
by 2-digit numbers (r)

FRACTIONS (UNIT 1)
« Finding fractions of quantities
MULTIPLICATION AND DIVISION (UNIT 2)

« Dividing by a 2-digit number
o Factors
o Partitioning
o Short division
o Longdivision

Block 2
MONEY AND DECIMALS (UNIT 2)

MULTIPLICATION AND DIVISION (UNIT 3)
n/a All work is problem solving.

FRACTIONS (UNIT 2)

Multiplying fractions

o Multiplying proper fractions by
whole numbers

o Multiplying mixed numbers by
whole numbers

o Multiplying pairs of proper

fractions

Dividing fractions

Dividend is a fraction - divisor is

whole number; numerator is a

multiple of the whole number

Dividend is a whole number -

divisor is a fraction

Dividing a fraction by a whole

number where numerator is not

multiple of whole number

o

o

o

Block 3
CALCULATION UNIT

MONEY AND DECIMALS (UNIT 2)
n/a
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CALCULATION POLICY FOR MULTIPLICATION AND DIVISION

Yeal

Strategies/
methods

Block 1

7 x table (r)
Revision of the 7 x table consolidates

undearst
understan:

from earli
from eartier year

groups. This includes the distributive
property of multiplication, through
partitioning arrays:
6x7=5x7+1x7.

The distributive property allows a
factor in a multiplication expression
to be decomposed into two or more
numbers, and those numbers can be
multiplied by the other factor in the
multiplication expression.

Children’s understanding of the
commutative property is developed
through interpreting representations
on multiplication grids in two ways,
eg:

6x7=42

7x6=42

Understanding about the
multiplication grid is deepened
through challenging tasks involving
finding missing products on parts of
multiplication grids.

Block 2

x and + numbers by 10, 100 and 1,000
j(s]

Children revisit multiplying and
dividing numbers with up to three
decimal places by 10, 100 and 1,000.
(This was first encountered in Year 5,
x and + unit 2.) The place value chart
is used to highlight what happens to
the digits when we multiply or divide
by 10, 100 and 1,000. Activities
require children to think carefully
about multiplicative relationships
when multiplying and dividing by 10,
100 and 1,000.

Block 3

Derive related calculations

Children have used the compensation
property of multiplication previous!
for example, when recognising
connections between multiplication
table facts:5x 8=10x4.

They have also used it as method to
simplify calculations: 22 x 16 = 44 x 8.
This learning is consolidated and
children secure learning that if one
factor is multiplied by a number, then
the other factor must be divided by the
same number for the product to stay
the same. They use this knowledge to
complete equations such as
0.4x240=4 x __and, more generally,
to help them simplify calculations.

Iy
Yy

Children have learnt to scale known
number facts by 10, 100, one-tenth and
one-hundredth. They know that if one
factor is multiplied by a number, and
the other factor kept the same, then
the product must be multiplied by the
same number. This knowledge is
applied to solve missing number
problems and also as a method to
simplify calculations.
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Yeal

Strategies/
methods

Block 1

Efficient strategies for multiplication
Some calculations, often those with
larger numbers, may be best solved
with column methods. Understanding
about how multiplication works is
enhanced through familiarity with a
range of methods, which also support
mental calculation with smaller
numbers.

Efficient strategies for multiplication
include:

« column methods;

« partitioning methods;

« factors;

« relationships;

« compensation.

Certain calculations will lend
themselves more readily to one or
more of the above, so encouraging
proficiency in more than one method
is important. It also deepens
understanding.

Block 2

Multiplying proper fractions and mixed
numbers by whole numbers (r)

fractions begins by revisiting learning
from Year 5 about multiplying
fractions by whole numbers.

Multiplying proper fractions by
whole numbers

The focus here is on understanding
that we multiply the numerator by the
whole number; we do not multiply the
denominators. Repeated addition is
used to help reinforce the concept:
eight-tenths plus eight-tenths plus
eight-tenths = twenty-four tenths = 2
and four-tenths

Block 3

130

TIVE
MATHS
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Strategies/
methods

Block 1

Efficient strategies for division
As with multiplication, some

calculations. often thosa with laroar
Cawcuiations, often those with Larger

numbers, may be best solved with
column methods. Understanding about
how division works is enhanced
through familiarity with a range of
methods, which also support mental
calculation with smaller numbers.
Efficient strategies for division
include:

« column methods;

« partitioning methods;

« factors;

« relationships.

Block 2

Multiplying mixed fractions by
whole numbers
Partition 3 7/20 into whol rts and
fractional parts.

Multiply the wholes.

Multiply the fractional parts.

Combine.

The initial combining results in the
non-conventional format of a mixed
number with an improper fractional
part. In this instance, 12 28/20. Whilst
this is structurally correct, explain
that convention means we write the
mixed number so the numerator is less
than the denominator.

Block 3

131

TIVE
MATHS
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Strategies/
methods

Block 1

Additional understanding about

division

Children have learnt about

multiplicative change to the dividend

and the divisor meaning the resulting
quotient changes by the same scale
factor.

They also learn that:

« if there is a multiplicative change

to the dividend and the divisor

remains the same, the quotient
changes by the same scale factor;
but if there is a multiplicative
decrease to the divisor and the
dividend remains the same, the
quotient increases by the same
scale factor;

« and if there is a multiplicative
increase to the divisor and the
dividend remains the same, the
quotient decreases by the same
scale factor.

.

Block 2

Multiplying pairs of proper fractions
Learning about multiplying pairs of

proper fractions begins with

addressing the misconception that
multiplication makes things bigger.
Teaching highlights that multiplication
can make things bigger, result in no
change or can make things smaller.
2x2=4

1x1=1

YaxYa=Ya

Teaching highlights the varied
vocabulary used for the multiplication
symbol and teaches children that one
word that can be used for it is ‘of”.
Yaof Va=V

Children learn the rules for

multiplying pairs of proper fractions.

[1] Multiply the numerators of the

fractions to get the new numerator.

[2] Multiply the denominators of the

fractions to get the new denominator.
if

ccdad

37 Gimn, n 1,
131 Simj it neeged.

Conceptual understanding is
developed by explaining how
multiplication equations connect to
visual representations.

Block 3

132

TIVE
MATHS
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Yeal

Strategies/
methods

Block 1

Multiplying 3- and 4-digit numbers by
2-digit numbers (r)

Unit 1 ends with work to consolidate
understanding of long multiplication.
Calculations are represented using
arrays to ensure conceptual
understanding of the multiplication
process and attribute meaning to the
long multiplication procedure. The
array is used on its own and then
alongside the formal algorithm for
long multiplication. The process for
each is the same:

multiply the ones; multiply the tens;
multiply the hundreds.

Accurate use of language is key.
Children are very familiar with
multiplying by ones in the column
layout, eg:

5ones x 4 =20 ones = 2 tens = 20;
3tens x 4 = 12 tens = 120;

1 hundred x 4 = 4 hundreds.

Block 2

Dividing a fraction by a whole number
Learning to divide a fraction by a

whale nt ar hagine with avamnlae
whole number begins with examples

where the dividend is a fraction, the
divisor is whole number and the
numerator is a multiple of the whole
number. For example:

6/7+3.

Pictorial representations support
conceptual understanding that we are
not dividing the denominator. Children
need to understand that the
denominator tells us about the size of
the parts and the numerator tells us
how many parts there are.

Block 3
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Yeal

Strategies/
methods

Block 1

Again, accurate use of language is

3 tens x 20 = 60 tens = 6 hundreds =
600;
1 hundred x 20 = 20 hundreds = 2000.

The grid method continues to be used.

Whilst it is not the prime strategy,
children are encouraged to make
connections between the grid
representation and the algorithm for
long multiplication.

Block 2

Dividing a whole number by a unit
fraction

Now the examples have the d
as a whole number and the divisor is a
fraction. For example:

4+1/3.

Pictorial representations support
conceptual understanding. The key
teaching point here is about
visualising how many thirds are
‘inside’ the dividend.

Start by getting the children to think
about how many thirds are in one.
Then build that up to how many thirds
are in two, three and four.

Highlight the relationship between the
whole number and the denominator.
Finally, ask if it can be solved another
way.

« Decimal equivalents. These will not
be useful here as we are dividing by
one-third. However they would be
if the calculation were 4 + %, for
example.

Scaling. Multiply the fraction by 3
to obtain 1, resulting in: 12 + 1 =
12.

.

Block 3
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Yeal

Strategies/
methods

Block 1

Finding fractions of quantities
Children have had lots of experience

of F
of f

and, from Year 4, finding non-unit
fractions of quantities. The procedure
for finding fractions of quantities
should be secure.

In Year 6 the emphasis is largely on
solving problems involving non-unit
fractions of quantities. Intelligent
calculation practices are also
promoted. For example, finding five-
sixths of £15 is not best done by
dividing £15 by 6 and multiplying the
result by 5. Finding one-sixth is far
easier by finding one-third and then
halving this to obtain one-sixth. Now
five-sixths can be obtained.

Block 2

Dividing a fraction by a whole number
The final step in learning to divide a

fraction by a whole
fraction by a whote n

examples where the dividend is a
fraction, the divisor is whole number
and the numerator is not a multiple of
the whole number. For example:

6/7 + 4.

Teaching helps children to understand
that we need to find an equivalent
fraction (in this case 12/14) where we
can divide the numerator by the
denominator.

Pictorial representations support
conceptual understanding of this
process.

Block 3
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Block 1 Block 2 Block 3

Strategies/ Dividing by a 2-digit number using
methods factors and using partitioning
Partitioning supports conceptual
understanding about division. The
dividend is partitioned into parts that
are divisible by the divisor. There is
no set number of parts to partition the
dividend into. In the example shown,
using chunks of 330 makes things fairly
straightforward.

Dividing by using factors can be
effective for situations where the
dividend is not a prime number. In the
example shown factors of 33 are used.
It does not matter which factor
becomes the divisor first of all. Here,
it makes sense to divide by 3 first and
then 11.
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Strategies/
methods

Block 1

Dividing by a 2-digit number using
short and long division

It is important that childre
that both short and long division can
be used to divide when dividing with a
2-digit number as the divisor.

One of the challenges that arises when
dividing by a 2-digit number is that we
cannot use division facts from our
known multiplication tables. To
eliminate this challenge, encourage
children to make lists of multiples of
the divisor and remind them of simple
strategies for making this list. For
example, if the divisor is 13 we can
add 10 and then add 3.

Use of language is key to ensuring
conceptual understanding.

alica
atise

(continued on next page)

Block 2

Block 3
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Year 6

Strategies/
methods

Block 1

Dividing by a 2-digit number using
short and long division (ctd)

Lanaiaoa for 247 = 13
Language for 247 + 13

2 hundreds + 13 = ... Not enough
hundreds.

We need to exchange 2 hundreds for
20 tens.

24 tens + 13 = 1 group of 13 tens with
11 tens left over.

Exchange 11 tens for 110 ones. We
now have 117 ones + 13.

Let’s use the list of multiples of 13 to
help find the answer.

The language used is the same for
both methods. The long division layout
lets you see the remainders more
easily - but this can also be confusing
for some children.

Where we show the regrouped digits is
different in the two methods: in short
division we write the regrouped
digit/s in the bus stop; in long division
we bring the digits down.

Block 2

Block 3
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CALCULATION POLICY FOR MULTIPLICATION AND DIVISION YEAR 6

Year 6 - Block 1 6 x7=42
7 x table (r)
Bl123456738910
1
2
3
4
5
6
7
ALL: 6x7=42 8
PARTS: 5x7=35 9
- 10
1x7=17
distributive property of multiplication commutative property findri‘?%r:r; ]?illn%‘gﬁggl:‘c:: :: (|13<arts
reinforced through partitioned array CooT e
FFECTIVE 139 EFFECTIVE
MATHS MATHS
BLOCK 1
x AND + UNIT 1
7 x table (r)

Revision of the 7 x table consolidates understanding from earlier year groups. This
includes the distributive property of multiplication, through partitioning arrays:
6x7=5x7+1x7.

The distributive property allows a factor in a multiplication expression to be
decomposed into two or more numbers, and those numbers can be multiplied by
the other factor in the multiplication expression.

Children’s understanding of the commutative property is developed through
interpreting representations on multiplication grids in two ways, eg:

6 x7=42

7x6=42

Understanding about the multiplication grid is deepened through challenging tasks
involving finding missing products on parts of multiplication grids.
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Year 6 - Block 1 [ 44x8=352 ]
Efficient strategies for multiplication
414 |x|8|= 414 |x|8|=
4(0(x|8|=]3]|2]|0 4(4|x|2|x|2|x|2]|=
4|x|8[=[ [3]2 NI
3|15(2 88 x|2|x|2]=
/
partitioning the first factor 11716 x|2]=|3 | 5 | 2|
using factors
2|2(x|[1]6]= 414 |x|8|=
414 |x|8|=(3|5]|2 4(4|x|1|10]|-18|8]|=
using relationships N //
4(4]o]| [-[8]8]|=[3]5]2]
using compensation
FFECTIVE - FFECTIVE
MATHS MATHS

Efficient strategies for multiplication

Some calculations, often those with larger numbers, may be best solved with
column methods. Understanding about how multiplication works is enhanced
through familiarity with a range of methods, which also support mental
calculation with smaller numbers.

Efficient strategies for multiplication include:

* column methods;

 partitioning methods;

« factors;

* relationships;

« compensation.

Certain calculations will lend themselves more readily to one or more of the
above, so encouraging proficiency in more than one method is important. It also
deepens understanding.
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Year 6 - Block 1

Efficient strategies for division

216 + 6 = 36

using relationships -
multiplicative change to the
dividend and the divisor (scaled
down by 2) meaning the resulting
quotient is also scaled

ATHS

Efficient strategies for division

As with multiplication, some calculations, often those with larger numbers, may
be best solved with column methods. Understanding about how division works is
enhanced through familiarity with a range of methods, which also support mental

calculation with smaller numbers.
Efficient strategies for division include:

column methods;
partitioning methods;
factors;

relationships.

using relationships -
multiplicative change to the
dividend and the divisor (scaled
down by 3) meaning the resulting
quotient is also scaled
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2(1]6|+]6]= 2|1]6]|=x|6]=
1/8|of+]|6[=]3]0 2(1]6|s[2]<]3]=
3le[<]|6|=] |6
3|6 1/o[8]|+[3]|=[3]6]
using factors
partitioning the dividend
+2C-z 1/6[+]64s, +3(-2 1/6[+]64=,
r1]0|8]=[3¥=[3]6 + [7]2]+12¥=[3]6

TIVE
MATHS
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Additional understanding about division
r2|1]6[+]6|=[3[6K | |2[1][6][|6]=]3]6 N,
x1lol8l=le|=[1]8}] [2]1]6]+]|3]=[7]2 X.,
Lt (514l ]e]=] |9K.] [2]1]6[=[1]5[=[1][4]4
b |2[7]<]|6[=] [4)16
multiplicative change to the dividend and multiplicative decrease to the divisor and
the divisor remains the same, the quotient the dividend remains the same, the quotient
changes by the same scale factor increases by the same scale factor
multiplicative increase to the divisor and
the dividend remains the same, the quotient
decreases by the same scale factor
MATHSIE o MATHSE

Additional understanding about division

Children have learnt about multiplicative change to the dividend and the divisor

meaning the resulting quotient changes by the same scale factor.

They also learn that:

« if there is a multiplicative change to the dividend and the divisor remains the
same, the quotient changes by the same scale factor;

» but if there is a multiplicative decrease to the divisor and the dividend remains
the same, the quotient increases by the same scale factor;

« and if there is a multiplicative increase to the divisor and the dividend remains
the same, the quotient decreases by the same scale factor.
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Year 6 - Block 1 135 x 24 = 3,240
Multiplying 3- and 4-digit numbers by 2-digit numbers (r)
135 ThHIT|O 135 x 20
5 ones x 20 =
3tens x 20 = x 11315
2 4
20 + —-ié‘ 0 600 100]
2,7/ 00
3/2/4]0
1
5ones x 4 =
x 30 5
20 | 2,000| 600 100 2,700
4 400 120 20 540
3,240
FFECTIVE . FFECTIVE
MATHS MATHS

Multiplying 3- and 4-digit numbers by 2-digit numbers (r)

Unit 1 ends with work to consolidate understanding of long multiplication.
Calculations are represented using arrays to ensure conceptual understanding of
the multiplication process and attribute meaning to the long multiplication
procedure. The array on the left is used on its own and then alongside the formal
algorithm for long multiplication. The process for each is the same:

multiply the ones; multiply the tens; multiply the hundreds.

Accurate use of language is key. Children are very familiar with multiplying by
ones in the column layout, eg:

5 ones x 4 = 20 ones = 2 tens = 20;

3tens x4 =12 tens = 120;

1 hundred x 4 = 4 hundreds.

They also have considerable experience of multiplying by multiples of ten, but not
recording in the column layout. Again, accurate use of language is key:

5 ones x 20 = 100 ones = 1 hundred = 100;

3 tens x 20 = 60 tens = 6 hundreds = 600;

1 hundred x 20 = 20 hundreds = 2000.

The grid method continues to be used. Whilst it is not the prime strategy, children
are encouraged to make connections between the grid representation and the
algorithm for long multiplication.
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Finding fractions of quantities

Year 6 - Block 1

1/3 of £15.00 = £5.00
1/6 of £15.00 = £2.50
5/6 of £15.00 = £12.50

procedural variation used to support calculation process

The shape needs to be coloured in as shown below.

2/5 = red; 3/10 = orange; 1/6 = green; 2/15 = blue.

Calculate the number of squares needed for each colour.

solving increasingly complex problems

Ling had some money.

She spent £1.10 on a drink.

She spent £1.90 on a sandwich.

She has three fifths of her money left.

How much money did Ling have to start with?

FFECTIVE
MATHS o

BLOCK 1
FRACTIONS UNIT 1

Finding fractions of quantities

Children have had lots of experience of finding unit fractions of quantities and,
from Year 4, finding non-unit fractions of quantities. The procedure for finding

fractions of quantities should be secure.

In Year 6 the emphasis is largely on solving problems involving non-unit fractions
of quantities. Intelligent calculation practices are also promoted. For example,
finding five-sixths of £15 is not best done by dividing £15 by 6 and multiplying the
result by 5. Finding one-sixth is far easier by finding one-third and then halving

continuing to use bar model representations to support problem solving

Ling’s lmoney
[ |

_'_}

2/5 5/5 = £7.50
1/5 = £1.50

FFECTIVE

MATHS

this to obtain one-sixth. Now five-sixths can be obtained.
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Year 6 - Block 1 792 + 33 =24

Dividing by a 2-digit number using factors and using partitioning

_________
= N

< -
_________

11| 226i4

using factors to divide

i partitioning the dividend to divide -
MFFAET“VSE numeric representation

BLOCK 1
x AND + UNIT 2

Dividing by a 2-digit number using factors and using partitioning

Partitioning supports conceptual understanding about division. The dividend is
partitioned into parts that are divisible by the divisor. There is no set number of
parts to partition the dividend into. In the example shown, using chunks of 330
makes things fairly straightforward.

Dividing by using factors can be effective for situations where the dividend is not a
prime number. In the example shown factors of 33 are used. It does not matter
which factor becomes the divisor first of all. Here, it makes sense to divide by 3
first and then 11. (NB Dividing 264 by 11 is done using the algorithm for short
division.)
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Year 6 - Block 1
Dividing by a 2-digit number using short and long division
0119 0|19
113 .241 17 13121417 2 hundreds + 13 =
et diviion -1113 Exchange2 (2) r:nnsdreds for
1 1 I S — — —
_‘ King i \ 4 24 tens + 13 =
RS Ene 1117 Find the remainder
2|=1 120 -l1]1]7
—H3\|= 3 9
al=| (512 0
51=| |615
6= 718 long divisjon
71=| ol —
gl=11014
9 = 1 1 7 R —
1= 11310

Dividing by a 2-digit number using short division

It is important that children realise that both short and long division can be used
to divide when dividing with a 2-digit number as the divisor.

One of the challenges that arises when dividing by a 2-digit number is that we
cannot use division facts from our known multiplication tables. To eliminate this
challenge, encourage children to make lists of multiples of the divisor and remind

them of simple strategies for making this list. For example, if the divisor is 13 we
can add 10 and then add 3.

Use of language is key to ensuring conceptual understanding.

Language for 247 + 13

2 hundreds + 13 = ... Not enough hundreds.

We need to exchange 2 hundreds for 20 tens.

24 tens + 13 = 1 group of 13 tens with 11 tens left over.
Exchange 11 tens for 110 ones. We now have 117 ones + 13.
Let’s use the list of multiples of 13 to help find the answer.

The language used is the same for both methods. The long division layout lets you
see the remainders more easily - but this can also be confusing for some children.
Where we show the regrouped digits is different in the two methods: in short

division we write the regrouped digit/s in the bus stop; in long division we bring
the digit down.
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Year 6 - Block 2

x and + numbers by 10, 100 and 1,000 (r) 5.3 x 10 ® 530
5.3 x 100 ® 530,000

T|O ]|t

L

| |

[5.3x 1,000 5,300 ]

[053x10 3 53 ]

| |
|

530 x 100 53,000

T|lo]| ¢t 530 x 1,000 5.3
3
0403

LN [ o]
043
[ v | [ o]

S
-
o
[=]
o
[}
N
w
U
-
o
o

FFECTIVE
HATHS MATHS

BLOCK 2
MONEY AND DECIMALS UNIT 1

x and + numbers by 10, 100 and 1,000 (r)

Children revisit multiplying and dividing numbers with up to three decimal places
by 10, 100 and 1,000. (This was first encountered in Year 5, x and + unit 2.) The
place value chart is used to highlight what happens to the digits when we multiply
or divide by 10, 100 and 1,000. Activities require children to think carefully about
multiplicative relationships when multiplying and dividing by 10, 100 and 1,000.
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Year 6 - Block 2

Multiplying proper fractions and mixed numbers by whole numbers (r

i 3o 1 <O ~H-C

multiplying proper fractions by whole numbers

multiplying mixed fractions by whole numbers

EFFECTIVE
MATHS =

BLOCK 2
FRACTIONS UNIT 2

Multiplying proper fractions and mixed numbers by whole numbers (r)

Teaching about the multiplication of fractions begins by revisiting learning from
Year 5 about multiplying fractions by whole numbers.

Multiplying proper fractions by whole numbers

The focus here is on understanding that we multiply the numerator by the whole
number; we do not multiply the denominators. Repeated addition is used to help
reinforce the concept: eight-tenths plus eight-tenths plus eight-tenths = twenty-
four tenths = 2 and four-tenths

Multiplying mixed fractions by whole numbers

Partition 3 7/20 into whole parts and fractional parts.

Multiply the wholes.

Multiply the fractional parts.

Combine.

The initial combining results in the non-conventional format of a mixed number
with an improper fractional part. In this instance, 12 28/20. Whilst this is
structurally correct, explain that convention means we write the mixed number so
the numerator is less than the denominator.
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Multiplying pairs of proper fractions
2 1 2 1
—_—m—=—=—
3 6 3
1
1 1
2_ 2
1 1 1 1
6 6 6 6
2/3 0f1/2 =2/6 = 1/3
conceptual understanding is developed by explaining how multiplication equations connect to visual representations
FFECTIVE ” FFECTIVE
MATHS MATHS

Multiplying pairs of proper fractions

Learning about multiplying pairs of proper fractions begins with addressing the
misconception that multiplication makes things bigger. Teaching highlights that
multiplication can make things bigger, result in no change or can make things
smaller.

2x2=4
1x1=1
Yax V=1

Teaching highlights the varied vocabulary used for the multiplication symbol and
teaches children that one word that can be used for it is ‘of’.
Va2 of V2 =4

Children learn the rules for multiplying pairs of proper fractions.

[1] Multiply the numerators of the fractions to get the new numerator.

[2] Multiply the denominators of the fractions to get the new denominator.
[3] Simplify if needed.

Conceptual understanding is developed by explaining how multiplication equations
connect to visual representations.
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Year 6 - Block 2

Dividing a fraction by a whole number

EFFECTIVE
MATHS

(dividend is a fraction - divisor is a whole number - numerator is a multiple of the whole number)

numerator
is a
multiple of the
whole number

3 2
7 7
dividend divisor
isa is a
fraction whole
number
(10) FIECTIVE
MATHS

Dividing a fraction by a whole number

Learning to divide a fraction by a whole number begins with examples where the
dividend is a fraction, the divisor is whole number and the numerator is a multiple

of the whole number. For example:

6/7 + 3.

Pictorial representations support conceptual understanding that we are not

dividing the denominator. Children need to understand that the denominator tells
us about the size of the parts and the numerator tells us how many parts there

are.
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Year 6 - Block 2

Dividing a whole number by a unit fraction
(dividend is a whole number - divisor is a fraction)

4
|
[ |
1 1 1 |
1 1 1 1 1 1 1 1 1 il il il

3| 3]3|3[3]3|3]3]|3|[3]3]3

4 - L 12
divjdend diyisor
w]rswale fralzt?on
number
FFECTIVE 15 FFECTIVE
MATHS MATHS

Dividing a whole number by a unit fraction

Now the examples have the dividend as a whole number and the divisor is a
fraction. For example:

4+1/3.

Pictorial representations support conceptual understanding. The key teaching
point here is about visualising how many thirds are ‘inside’ the dividend.
Start by getting the children to think about how many thirds are in one. Then
build that up to how many thirds are in two, three and four.

Highlight the relationship between the whole number and the denominator.

Finally, ask if it can be solved another way.
» Decimal equivalents. These will not be useful here as we are dividing by one-

third. However they would be if the calculation were 4 + %, for example.
» Scaling. Multiply the fraction by 3 to obtain 1, resulting in: 12 + 1 = 12.
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Year 6 - Block 2

Dividing a fraction by a whole number
(dividend is a fraction - divisor is a whole number - numerator is not a multiple of the whole number)

numerator

is not a
multiple of the whole number -
so we need an equivalent fraction where the numerator is: twelve-fourteenths

7 14
dividend divisor
is a isa

fraction whole
number

EFFECTIVE EFFECTIVE
MATHS o MATHS

Dividing a fraction by a whole humber

The final step in learning to divide a fraction by a whole number involves
examples where the dividend is a fraction, the divisor is whole number and the
numerator is not a multiple of the whole number. For example:

6/7 + 4.

Teaching helps children to understand that we need to find an equivalent fraction
(in this case 12/14) where we can divide the numerator by the denominator.
Pictorial representations support conceptual understanding of this process.
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Year 6 - Block 3

Derive related calculations

1 I [800] x [120] = [ 96,000 ]
4 48

! ' 8 HH4isHH [ 80 | x [120] = | 9,600 |
-85 | (5] « (] - [0 ]
H-H-E

= - [ - B [08]  [120] = [ 96 ]
.X.=. [0.08] x [120] = | 9.6 |

v
if one factor is multiplied by a number, then the other factor if one factor is multiplied by a number,

must de divided by the same number for the product to stay and the other factor kept the same, then
the same the product must be multiplied by the
| 0.4 | x I 240 | = I 4 | . I | same number
[o6 ]| x[180]=]6|x[ |
FFECTIVE FFECTIVE
MATHS = MATHS

BLOCK 3
CALCULATION UNIT

Derive related calculations

Children have used the compensation property of multiplication previously, for
example, when recognising connections between multiplication table facts:
5x8=10x4,

They have also used it as method to simplify calculations:

22 x 16 =44 x 8.

This learning is consolidated and children secure learning that if one factor is
multiplied by a number, then the other factor must be divided by the same
number for the product to stay the same. They use this knowledge to complete
equations such as 0.4 x 240 = 4 x __ and, more generally, to help them simplify
calculations.

Children have learnt to scale known number facts by 10, 100, one-tenth and one-
hundredth. They know that if one factor is multiplied by a number, and the other
factor kept the same, then the product must be multiplied by the same number.
This knowledge is applied to solve missing number problems and also as a method
to simplify calculations.
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