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This document outlines for Longford Primary School both the mental and written methods that should be taught from Year 1 to Year 6. EYFS follow the early years
curriculum and a good level of development. Maths assessed as developmental milestones towards a good level of development. It has been devised to meet
requirements of the National Curriculum for the teaching and learning of mathematics.



This policy has been designed to teach children through the use of concrete, pictorial and abstract methods. This calculation policy should be used to support children to
develop a deep understanding of number and calculation. Background This policy has been developed by Longford Primary School using a range of sources including White
Rose calculation guidance and Mathematics Mastery policy as well as other schools with a specific interest in the use of methods to develop number awareness and
fluency. The policy only details the strategies; teachers must plan opportunities for pupils to apply these; for example, when solving problems, or where opportunities
emerge elsewhere in the curriculum. Using the concrete-pictorial-abstract approach: Children develop an understanding of a mathematical concept through the three steps
(or representation) of concrete-pictorial-abstract approach. Reinforcement is achieved by going back and forth between these representations. Concrete representation-
The enactive stage - a pupil is first introduced to an idea or a skill by acting it out with real objects. This is a 'hands on' component using real objects and it is the foundation
for conceptual understanding. Pictorial representation- The iconic stage - a pupil has sufficiently understood the hands-on experiences performed and can now relate them

to representations, such as a diagram or picture of the problem. Abstract representation- The symbolic stage - a pupil is now capable of representing problems by using
mathematical notation, for example: 12 + 2 = 6.
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Guidance:

This document provides guidance and examples for key objectives for each year group but is not to be followed as a complete planning aid as not all objectives are
exemplified. A child may be working in Year 4 but may not be working towards that year group expectation and therefore will be working on strategies below. For this



reason the policy outlines strategies used for each operation but the strategies have not been headed by the year group children work in. Year group objectives for each
operation have been included as guidance as to what children need to know by what year. Methods of calculation are specifically taught and children use them when
problem solving.

Aims of the Policy

¢ To ensure consistency and progression in our approach to calculation

e To ensure that children develop an efficient, reliable, formal written method of calculation for all operations
e To ensure that children can use these methods accurately with confidence and understanding

e To ensure that children become fluent in mathematics and that teachers can adapt lesson to incorporate mastery teaching

How to use the Policy

e Use the policy as the basis of your planning but ensure you make adaptations according to the needs of pupils in your class.

e If, at any time, children are making significant errors, return to the previous stage in calculation

o It is expected that during periods of new learning teachers may extend the teaching sequence in order to embed the key skills

e Always use suitable resources, models and images to support children’s understanding of calculation and place value, as appropriate
Addition and Subtraction National Curriculum Objectives for Addition and Subtraction

Year 1:

e read, write and interpret mathematical statements involving addition (+), subtraction (=) and equals (=) signs]

e represent and use number bonds and related subtraction facts within 20 ]

e add and subtract one-digit and two-digit numbers to 20, including zero solve one-step problems that involve addition and subtraction, using concrete objects and
pictorial representations, and missing number problems suchas 7 = [1-9.

e solve problems with addition and subtraction: - using concrete objects and pictorial representations, including those involving numbers, quantities and measures -
applying their increasing knowledge of mental and written methods

e recall and use addition and subtraction facts to 20 fluently, and derive and use related facts up to 100

e add and subtract numbers using concrete objects, pictorial representations, and mentally, including: - a two-digit number and ones - a two-digit number and tens -
two two-digit numbers - adding three one-digit numbers



Year 3

show that addition of two numbers can be done in any order (commutative) and subtraction of one number from another cannot
recognise and use the inverse relationship between addition and subtraction and use this to check calculations and solve missing number problems.

add and subtract numbers mentally, including: - a three-digit number and ones - a three-digit number and tens - a three-digit number and hundreds
add and subtract numbers with up to three digits, using formal written methods of columnar addition and subtraction

estimate the answer to a calculation and use inverse operations to check answer

solve problems, including missing number problems, using number facts, place value, and more complex addition and subtraction.

add and subtract numbers with up to 4 digits using the formal written methods of columnar addition and subtraction where appropriate
estimate and use inverse operations to check answers to a calculation
solve addition and subtraction two-step problems in contexts, deciding which operations and methods to use and why.

add and subtract whole numbers with more than 4 digits, including using formal written methods (columnar addition and subtraction)
add and subtract numbers mentally with increasingly large numbers

use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy

solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why.

perform mental calculations, including with mixed operations and large numbers

use their knowledge of the order of operations to carry out calculations involving the four operations

solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why

solve problems involving addition and subtraction

use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of accuracy



Progression in skills

Addition

Objectives Concrete Pictorial Abstract
and

strategies

Combining T(WO Use cubes to add two numbers together as a Use pictures to add two numbers together as a group or | Use the part-part whole diagram as shown
tst . . .
pars o2 | group or in a bar in a bar. below to move into the abstract.
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Model

Teach both
addition and
subtraction
alongside each
other, as pupils
will use this
model to
identify the
inverse link
between them.
This model
begins to

10=6+4
10-6=4
10-4=6
10=4+6

?
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o222 | 6+4=I0

develop the 0000 ‘ﬂ‘
understanding

of the 888.0 4+4=8

commutativity ‘ | , |
of addition, as 8(.)“. S+2=7 ¢ . : 2 5
pupils become - _‘
aware that the (.)..000 244w6 ( ) ¢ )
parts will make q
the whole in
any order

Starting at the

bigger number

and counting on N 5+12=17
As a strategy, : 17=12+5
this should be

limited to Start with the larger number on the bead Place the larger number in your head and
adding small string and then count on to the smaller count on the smaller number to find your
quantities only number 1 by 1 to find the answer. answer.

(1, 2 or 3) with
pupils
understanding m’__
that counting =
on from the




greater is more
efficient.

12+5=17
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Start at the larger number on the number line
and count on in ones or in one jump to find the
answer.

Regrouping to
make

10.

This is an
essential

skill that will
support
column
addition later
on.

The colours of
the

beads on the
bead

string make it
clear

how many
more need

to be added to
make

ten.

6+5

=11

Start

=t with

the
bigger
number
and
use the
smaller
number

to make 10.

Empty spaces on a ten frame make it
clear how many more are needed to make
10.

Use pictures or a number line. Regroup or

partition the smaller number to make 10.
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If I am at seven, how many more do I need
to make 10. How many more do I add on
now?
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17 + 6= 23

Adding 1,2, 3
more

Here the
emphasis




should be on
the

language rather
than

the strategy. As
pupils

are using the
bead

string, ensure
that

they are
explaining
using language
such

as;

‘1 more than 5
is

equal to 6.

‘2 more than 5
is7.

‘8is 3 more
than 5.

2 more than 5
2+5=7
5+2=7

~ 1morethan5 5+1=6
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Adding three
single digits
Pupils may
need to try
different
combinations
before they find
the two
numbers that
make 10. The
first bead string
shows 4, 7 and
6. The colours
of the bead
string show that
it makes more
than ten. The
second bead
string shows 4,
6 and then 7.
The final bead
string shows
how they have
now been put
together to find
the total.

4+7+6=17
Put 4 and 6 together to make 10. Add on

Following on from making 10, make 10
with 2 of the digits (if possible) then add
on the third digit.

7+3+2 = leads to 10 + 2 =

10

Add together three groups of objects. Draw a
picture to recombine the groups to make 10.

447 +6)=

10 +

17

Combine the two numbers that make 10
and then add on the remainder.




Adding
multiples of ten
50=30+20
Using the
vocabulary of 1
ten, 2 tens, 3
tens etc.
alongside 10,
20,30is
important, as
pupils need to
understand that
itis a ten and
not a one that
is being added.
It also
emphasises the
link to known
number facts.
E.g. 2+3is
equal to 5. S0 2
tens + 3 tens is
equal to 5 tens
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36+40 =

Partitioning one
number, then
adding tens and
ones Pupils can
choose
themselves
which of the
numbers they
wish to
partition. Pupils
will begin to see
when this
method is more
efficient than
adding tens and
taking away the
extra ones, as
shown.

+10 +7

32 39

22+ 17 =39

Rounding one
number,

then adding the
tens

and taking
away

extra

ones

Pupils will
develop a
sense of
efficiency with

22 39 42

22+17 =39




this method,
beginning

to see when
rounding

and adjusting is
more

efficient than
adding

tens and then
ones

Counting on in
hundreds and
thousands

As pupils
become
familiar with
numbers

up to 1000,
place value
should be
emphasised
and
comparisons
drawn
between adding
tens,
hundreds and
thousands,
including

use of concrete
manipulatives
and
appropriate
images
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+100 +100 +100

+100

n 7, m

4

100 + 39 =139
39+100=139
139=100+ 39
139=39+ 100

Using known
facts

3+4=7

Dienes blocks
should

be used
alongside
pictorial and
abstract
representations
when
introducing this
strategy.
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3+4=7

30+40=70

HHH] 300 + 400 = 700




Column
method- no
regrouping
Place value
grids and
Dienes blocks
should

be used as
shown in

the diagram
before
moving onto
the

pictorial
representations

Dienes blocks
should
always be
available,

as the main
focus in

Year 1is the
concept

of place value
rather

than mastering
the
procedure.

24 + 15=

Add together the ones first then add the
tens. Use the Base 10 blocks first before
moving onto place value counters.
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This representation prepares children for
using column addition with formal
recordings.

Stepl  Add the ones

.....

tons ones

.....

After practically using the base 10 blocks and
place value counters, children can draw the
counters to help them to solve additions.

1] o)

000 ©0e
o0 000

[ L

This formal recording should only be
used as a quide for the procedure of
written methods and not a way of
calculating this sentence!

21
22

It is important that pupils are given plenty
of (scaffolded) practice at choosing their
own strategies to complete calculations
efficiently and accurately. Explicit links need
to be made between familiar number facts
and the calculations that they can be useful
for and pupils need to be encouraged to aim
for efficiency.

345 + 30 274 - 50
1128 + 300 1312 - 300
326 + 342 856 - 724
945 + 1000 3892 - 1000
1482 + 900 2382 - 500




Column method | maisanai oo [l ohetproucis. (08 Children can draw a pictoral representation of Start by partitioning the numbers before

Dienes or place Supl  Addtheones the columns and place value counters to further moving on to flgarlg show the exchange
value 8 ones + 8 ones = 13 ones j 1 g below the addition.

T e hould Ngoptoem support their learning and understanding.

be

used as shown.

Dienes blocks .1 M ! | 1 1 40 + 8
e - | o o0 | °
place value P . . . > DI [
grids ‘ . . 60 T l.’ = 7.’
should be used ' . ‘
as Step2  Add the tens
shown in the 1ten+1ten+1ten =3 tans tens  ones | 1 L | | i : : ;
f 1 5 .
diagrams. Even ),
when / * 1 8 | . . . . 6 5 5 4
o® o
working vew ; é ! . . Stepl  Add the ones
pictorially, / —_— | . . . . . & ones + 0 ones = & ones
~ T o
pupils should . or K

have 15+ 18 = 33 ! 1 tens + & tens = 5 tens
access to “ | Step3  Add the hundreds

Dienes 3 hundreds ¢+ 2 hundreds = 5 hundreds

blocks. 7 1 S 1 + StepA  Add the thousands
236+345= 2 thousands + 4 thousands * 6 thousands
In { | 2314 + 4240 = 6554

W
]
@

Btep 2 Add the tens
3 e A tens 8 tens
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Sp 3 Ak e e ) As the children move on, introduce decimals
with the same number of decimal places and
different. Money can be used here.

eluy ¥
Ll E R
wloa e

=11 tern
hundred and 1 ten

6 hundreds + 2 hundreds » 1 Funideed =  hundreds Tenths, hundredths and thousandths should
SO0 ® 00 be correctly aligned, with the decimal point
g° 3§ © . : T lined up vertically including in the answer

9 1 3 row.
° @

Stps A the thousonde Empty decimal places should be filled with
_ zero to show the place holder.

eln o
-
>

As children move on to decimals, money
and decimal place value counters can be
used to subport learnina.




Using the bar to

find missing Helen has 14 bread- 14 17 )

digits. : ‘ r . v - )

It is important sticks. Her friend has _

for 17.How many do they ~ ° - , 14 1
children to use ’

the bar hﬂve altogefher ?

in this way to

encourage the el i | lving:

use of it

to aid with A man sold 230 balloons at a carnival in the morning.

Sp;fvﬂem He sold another 86 balloons in the evening . How

This isgﬁota many balloons did he sell in all?

form Moming Afternoon
of getting the

correct answer Alison jogs 6,860 metres and Calvin 3

2;‘ o euide jogs 5,470 metres. How far do they '

chilrjiregn togthe jog al?ogeﬂ‘er?

correct 6%&“ 547&“
operation.

Subtraction




Objective
and
Strategies

concrete

Pictorial

Abstract

Taking away
ones

When this is
first
introduced, the
concrete
representation
should be
based upon the
diagram.

Real objects
should be
placed on top
of the

images as one-
to-one
correspondence
so that

pupils can take
them

away,
progressing to
representing
the group of
ten with a tens
rod and

ones with ones
cubes.

Use physical objects, counters, cubes etc
to show how objects can be taken away.

O OO 6-2=4
QO

Taking away after counting out practical equipment,. .
Children would be encouraged to physically remove
these using touch counting.

By touch counting and dragging in this way, it allows
children to keep track of how many they are removing
50 they don’t have to keep recounting. They will then
touch count the amount that are left to find the
answer,

Lross out drawn objects to show what has been
taken away.
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Those who are ready may record their own
calculations

Counting back
Pupils should
be
encouraged to
rely on
number bonds
knowledge

as time goes on,
rather

than using
counting back
as their main
strategy

Make the larger number in your
subtraction. Move the beads along your
bead string as you count backwards in
ones.

CWesesmsere
18— —

Use counters and move them away from
the group as you take them away
counting backwards as you go.

Count back on a number line or number track

Put 13 in your head, count back 4. What

number are you at? Use your fingers to

? 10 11 12 13 14 15
Start at the bigger number and count back the ‘] 6 _ 2 = 4
smaller number showing the jumps on the
number line.
-10 -10
P
34035 36 37 47 57
This can progress all the way to counting back
using two 2 digit numbers.
Count back 3
steps from 15,
Subtract by Counting Back
SN
Subtract 3 from 15 ,\"‘ e

15-3#12

[ 12 ] 3] 14 | 15 |
There are 12 flowers left A NN




Find the
difference

Compare amounts and objects to find the
difference.

Use cubes to
build towers or
make bars to

“ find the

difference

5 Pencils

Use basic bar

0! RN N \ ‘ models with
' ' \ ' items to find

= : the difference

3Erasers ?

Count on to find the difference.
Hannah has 23 sandwiches, Helen has 15
sandwiches. Find the difference between the
numbers of sandwiches.

789 1011 12

ok g
b
L~
=2l 5

Draw bars to find the difference between 2
numbers.

Part Part Whole
Model

Teach both
addition and
subtraction
alongside

each other, as
the pupils

will use this
model to
identify the link
between

them. Pupils
start with

ten cubes
placed on the
whole.

Link to addition-
use the part
whole model to
help explain the
inverse between
addition and
subtraction.

If 10 is the whole and 6 is one of the
parts. What is the other part?

10-6 =

Use a pictorial representation of objects to show

the part part whole model

Move to using numbers within the part
whole model.

How many boats
are not red?

(>
é’a (

-

{
B

=

7-5=2
2 boats are not red.




Make 10
Single digit
number from
a 2-digit
number Pupils
identify how
many need

to be taken
away to

make ten first.
Then they
take away the
rest to

reach the
answer.

T4 -0 =

Make 14 on the ten frame. Take away the
four first to make 10 and then takeaway
one more so you have taken away 5. You
are left with the answer of 9.

13&1{@ 4 3

0 1 2 3 4 567 8 000 11120314 1516 17 18 19 20

Start at 13. Take away 3 to reach 10. Then
take away the remaining 4 so you have taken
away 7 altogether. You have reached your
answer.

16 — 8=

How many do we take off to reach the next
10?

How many do we have left to take off?

Regroup a ten
into

10 ones

After the initial
introduction,
the Dienes
blocks should
be placed

on a place value
chart to
support place
value
understanding.
This will
support pupils
when they
later use the
column
method.

Taking away
from

the tens

Pupils should
identify

that they can
also take
away from the
tens and

get the same
answer.

This reinforces
their
knowledge of
number
bonds to 10 and
develops their
application

:
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£
£
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of number
bonds for
mental
strategies.

Subtracting
multiples of ten
- Counting back
in

multiples of ten
and

one hundred
Using the
vocabulary of 1
ten, 2 tens, 3
tens etc.
alongside 10,
20,30is
important as
pupils need to
understand that
itisatennota
one that is
being taken
away.

40=60-20
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38-10=28




Subtracting
tens and

ones

Pupils must be
taught to
partition the
second number
for this
strategy. Pupils
will begin to see
when this
method is more
efficient than
subtracting tens
and adding the
extra ones, as
shown.

53 -12 =41

Subtracting
tens and
adding extra
ones

Pupils must be
taught to round
the number
that is being
subtracted.
Pupils will
develop a sense
of efficiency
with this
method,
beginning to
identify when
this method is
more efficient
than
subtracting tens
and then ones.

R N

-20

33

56

53

53-17=36

Bridging
through ten
How pupils
choose to apply
this strategy is
up to them. The
focus should
always be on
efficiency.




Using known
number

facts

Dienes blocks
should be

used alongside
pictorial

and abstract
representations
when
introducing this
strategy.

~\

i
e s
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S
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8-4=4
leads to
80-40=40
leads to

800 - 400 = 400

Column method
without
regrouping
Pupils use the
Dienes

blocks (and
later, images)
to represent
3digit

numbers but do
not

record a formal
written

method if there
is no
regrouping.
Formal
recording in
columns is
unnecessary
for this mental
strategy.

It prepares
them to
subtract with 3-
digits

when
regrouping is
required.

Use Base 10 to make the bigger number
then take the smaller number away.

Tens Ones

Show how you partition numbers to

subtract. Again make the larger number
first.

Draw the Base 10 or place value counters
alongside the written calculation to help to show

working.
OOOIoD | EEE W
) S
[Fesnsnannn) —7_
¥ ====-===zm=y :
p=====ccoaag 2L
| @ | Calculations
76- 64 =
176
_64
i 112
O |— | s

Vhen children are not regrouping,
partitioning is a mental strategy and does
not need formal recording in columns.

47-2h=2%3

40+ 7
s A U

Z -F

This will help set out a clear written column
subtraction but children should be
encouraged to see the numbers and realise
that a mental startegy is more efficient..
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Step 1

Step 2

The same would apply for three digit and four digits but you would add a hundred and thousands column

Subtract the ones

8 ones - Jones = 5 ones

\

veNww
i

Subtract the tens.,

\

28-3=25

tens ones
2 8
3
S

tons ones
2 8
3
2 5

Step 1

Stap 2

Subtract the ones

1

Ll

Subtroct the tens

Jtons -~ 2 tens = 1 ten

3 4 37
-2016
1 &:2 1
* Step1
* Step 2
» Step 3
» Stepd
tens ones
3 6
2 (o)
6
tens ones
3 6
2 0

36-20=16

Subtract the ones.
7 ones - 6 ones = 1 one

Subtract the tens.
3tens - 1ten =2 tens

Subtract the hundreds.
& hundreds - 0 hundreds = 4

Subtract the thousands.
3 thousands ~ 2 thousands =




Column method
with
regrouping
Strategy shows
place

value counters
will need

to be shown
using

dienes.

This example
shows how
pupils should
work
practically
when being
introduced to
this

method. There
isno

formal
recording in
columns in Year
1 but

this practical
work will
prepare pupils
for formal
methods in
Year 2.

Pupils are
introduced to
calculations
that require
two instances
of

regrouping
(initially from
tens to one and
then

from hundreds
to tens).
E.g.232-157
and are

given plenty of
practice

using concrete
manipulatives
and images
alongside

their formal
written
methods,
ensuring that
important steps
are not

] 0 IO W ™) MO
on o ploce value councers. Stam wich ore
exchange before moving oesn mboramions
with 2 exchanges

Mala the larger number wizh the place
walle cowncers
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tans easdy? [ raed to eschange one
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Mow I tan moke awoy eighr tans asd
complece myg searomion
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Show children how the comoree meshod
licks =0 che wrizten mathod alorgide your
working Cross own che numbars whan
exchanging and Dhow whare we wrire our
NE# QTLOLAT

Civrow the cowmncers onco a place voles grid and
show whar you have taken awoy by crossing the
rounars our as will s cleardy showing e
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Whes oonfident, childres ran fird dhair own way
o rerd the exchonge regrouping

Jamm wrinieag Tha rumbes oz shown Rare shows
than che child understards the machod and

ks whin 1o axchangsinegroup

Chidren can
szart theér formal
wrizzen mathod
oy panzicning
the number into
claar place value
columns

Moving forward tha children w2s @ more
compact methed

F28-582= 146
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92

Triz will lsad 10 an understanding of
subtracting any number including decimals
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missed in the
recording.
Caution should
be

exercised on
introducing
calculations
requiring
‘regrouping to
regroup’

(e.g. 204 -137)
ensuring ample
teacher
modelling using
concrete
manipulatives
and

images.

Subtract 269 from 520

Stepl  Regroup 1 ten into 10 ones
Subtract the ones

O

400 110 10

10 ones -9 ones = 1 one

Step 2

h: & 10 Sep 3
VKKK S & &
L ” 6 IS
1
S| DD 10
& s
10
10

000 | 000
00

S|

5565

Regroup | hundred into 10 tews.
Suitroct the tens.

13 ten 0 tens = 5 tems

Suttract the handreds
& hundreds ~ 2 hundreds * 2 hundreds

Nive »

520 - 269 = 251

There aren’t
enough ones.

7 10
S * BB
= 1 (-] 9

oleoN.-

O N-

o

o e

eQ e




Recognise and

use the inverse e 76
. . Use this to check calculations and zolve missing number problems.
relationship
between 23 53 23 2
addition and
subtraction
315 315-185=7?

185 ? 185 +? =315

There are 3,160 bocksin a shop. 1,226 are in English and
the rest are in French. Howmany French booksare

there?
? 1185+315 =7 Y™
185 | 315 |?-185=315 =

Chioe wants to buy a newcar Br£6450. She has £4885.87 in her

savings account. Her Dad gives her £150 for her bithday How
much more money does she need to save”?

£6450

£4885 87 £150 ?




Multiplication and Division

National Curriculum Objectives for Multiplication and Division

Year 1

V" solve one-step problems involving multiplication and division, by calculating the answer using concrete objects, pictorial representations and arrays with the support of the teacher.

Year 2

v" recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including recognising odd and even numbers

v"  calculate mathematical statements for multiplication and division within the multiplication tables and write them using the multiplication (x), division (+) and equals (=) signs

v' show that multiplication of two numbers can be done in any order (commutative) and division of one number by another cannot

v" solve problems involving multiplication and division, using materials, arrays, repeated addition, mental methods, and multiplication and division facts, including problems in contexts.

Year 3

v" recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables

v" write and calculate mathematical statements for multiplication and division using the multiplication tables that they know, including for two- digit numbers times one-digit numbers, using
mental and progressing to formal written methods

V" solve problems, including missing number problems, involving multiplication and division, including positive integer scaling problems and correspondence problems in which n objects are
connected to m objects.

Year 4

v" recall multiplication and division facts for multiplication tables up to 12 x12

v" use place value, known and derived facts to multiply and divide mentally, including: multiplying by O and 1; dividing by 1; multiplying together three numbers

v" recognise and use factor pairs and commutativity in mental calculations

v multiply two-digit and three-digit numbers by a one-digit number using formal written layout

v" solve problems involving multiplying and adding, including using the distributive law to multiply two digit numbers by one digit, integer scaling problems and harder correspondence
problems such as n objects are connected to m objects.

Year 5
Identify multiples and factors:

V' identify multiples and factors, including finding all factor pairs of a number, and common factors of 2 numbers

V" know and use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers

V" establish whether a number up to 100 is prime and recall prime numbers up to 19

v multiply numbers up to 4 digits by a one- or two-digit number using a formal written method, including long multiplication for two-digit numbers

v multiply and divide numbers mentally, drawing upon known facts divide numbers up to 4 digits by a one-digit number using the formal written method of short division and interpret
remainders appropriately for the context

v multiply and divide whole numbers and those involving decimals by 10,100 and 1000

v' recognise and use square numbers and cube numbers, and the notation for squared (?) and cubed (3)

v" solve problems involving multiplication and division, including using their knowledge of factors and multiples, squares and cubes

v" solve problems involving addition, subtraction, multiplication and division and a combination of these, including understanding the meaning of the equals sign
v

solve problems involving multiplication and division, including scaling by simple fractions and problems involving simple rates



Year 6

4 multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication

v' divide numbers up to 4 digits by a two-digit whole number using the formal written method of long division, and interpret remainders as whole number remainders, fractions, or by
rounding, as appropriate for the context



AN NI NI NN

Progression in Calculations

divide numbers up to 4 digits by a two-digit number using the formal written method of short division where appropriate, interpreting remainders according to the context
perform mental calculations, including with mixed operations and large numbers

identify common factors, common multiples and prime numbers

use their knowledge of the order of operations to carry out calculations involving the four operations
solve problems involving multiplication and division
use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of accuracy

Multiplication
Objective and Concrete Pictorial Abstract
Strategies
Counting in Pupils can use their fingers as they are skip ) )
multiples counting. Count in multiples of a number aloud.

The representation
for the amount of
groups supports
pupils’
understanding of
the
written equation.
So
two groups of 2
are
2, 4. Or five
groups
of 2 are 2, 4, 6,
8,

10.

Count the groups
as
pupils are skip

S ———

Count in multiples supported by concrete
objects in equal groups.

W, .o\ Mo oV W, oy
o) RN, e, Yoo
L V7 7 T L

Y7 Yo O < Y  ved
e it - ol - o N -

Pasca ¥, v » 3
0 5 0 15 0 2 10

Use a number line or pictures to continue
support in counting in multiples.

Write sequences with multiples of numbers.
2,4,6,8 10

5. 10,.15::20::25 ,.30

45 48 51

Making equal
groups and
counting the total
How this would be
represented as an
equation will vary.
This could be 2 x
4
or4x 2. The
importance should
be placed on the
vocabulary use
alongside the
equation. So this




picture could
represent 2 groups
of 4 or 4 twice.

Use different
objects to
add equal

aroups.

There are 3 plates. Each plate has 2 star biscuts on. How many biscuits are there?

2add 2 add 2 equals 6

0123 4567891011218 K5

How many apoles are
thers altogethar?

Write addition sentences to describe objects
and pictures.

4337

2+2+2+2+2=10




Arrays- showing
commutative
multiplication

The relationship

between
multiplication and
division also
begins
to be
demonstrated.
The multiple is the
first number in a
multiplication
statement and the
number of that
multiple required
is

the second, so for

example, five lots

of four would be
written 4 x 5.

Create arrays using counters/ cubes to
show multiplication sentences.

uUraw arrays
in different
rotations to
find
commutative
multiplication
sentences.

How many

L

2x5=10

2xSisequalto5x2

Link arrays to area of rectangles.

1%4-8
00 x4
(o] s}
00
(]
4x2=8
ts are there?
- -
0 k3
k2 =
- -
- ©
5x2=10

Use an array to write multiplication sentences
and reinforce repeated addition.

00000
00000
00000

5+5+5=15
3+3+3+3+3=15
5x3=15

3x5=15

Pupils begin to understand multiplication in a
more abstract fashion, applying their skip
counting skills to identify the multiples of the
2x, 5x and 10x tables.




Multiplication is
commutative
Pupils should
understand that
an

array and, later,
bar

models can
represent
different equations
and that, as
multiplication is
commutative, the
order of the
multiplication does
not affect the
answer.

3X 8= i .

C? )
i 0P P P P

Use of part-part
whole model to
establish the
inverse
relationship
between
multiplication
and division
This link should be
made explicit from
early on, using the
language of the
part-part-whole
model, so that
pupils
develop an early
understanding of
the
relationship
between
multiplication and

Use your Cuisenaire rods to replicate the bar models.

The whole is D
Each part is |:|
There are I:' equal parts.

2 2
f‘,--'_‘--.._\_‘/_,--'_‘--.‘1

2
Ea

What multiplication and division equations con you write for ecach bar model?
Prove that the equaticns are correct using a bead string.

&

| | |

. -

-

&




division. Bar
models
with Cuisenaire
rods)
should be used to
identify the whole,
the size of the
parts
and the number of
parts.

Doubling to derive
new multiplication
facts
Pupils learn that
known facts from
easier times tables
can be used to
derive facts from
related times
tables
using doubling as
a
strategy.

At this stage they
double
the 2x table facts
to
derive the 4x table
facts

Use practical activities to show how to
double a number.

v

double 4is 8
4x2=8

Double 2

boots

2+2="4

Draw plctures to show how to double a number

Double 4 is 8

—
] (i

Sx4=20

233

Sx2=10

gO0O0
O

16
/ \
10 6
I x2 x2

20 12

Partition a number and then double each part
before recombining it back together

Onidren wil experence equl growps of o mcts

They il merk on procticel problem solvag actwities imolvng

N ®

(‘@. There are &
o pors of pochka

How many secks




Ten times bigger
Multiplying by
10, 100
and 1000
Pupils’ work on
this
must be firmly
based
on
concrete
representations
— the language of
ten times bigger
must be well
modelled and
understood to
prevent the
numerical
misconception of
‘adding
0.
Building on the
ten times bigger
work, pupils use
appropriate
Dienes blocks and
place value
counters to
multiply 2, 3, 4,5
and 10 by 10,
100
and 1000.

sx1=5 @@OO®

sx10-50 @O OOG (£ @0 & G

3x100 =300 O P -

Building on the ten times bigger work, pupils use appropriate Dienes blocks and place value counters to multiply 2, 3, 4, 5 and 10 by 10, 100
and 1000.




Using known facts
for
multiplying by
multiples of 10,
100
and 1000
Pupils’ growing
understanding of
place value, allows
them to make use
of
known facts to
derive
multiplications
using powers of
10.

It is important to
use
tables with which
they are already
familiar (i.e. not 7
or
tables in Year 3)
Emphasis is place
on
understanding the
relationship (10
times or 100
times greater)
between a known
number fact and
one to be derived,
allowing far larger
‘fact families’ to
be derived from a
single known
number fact.
Knowledge of
commutativity is
further extended
and applied to
find a range of
related facts.
Grid method

5=1x5

50=10x5

500=100x5

e

5000 = 1000 x 5

3x2=6 30x2=60

300 x 2 = 600
— S
— N
ur—e — '
—— N
L ===
_— N

3000 x 2 = 6000

7x3=21
7x30=210
70x 3 =210
70 x 30 = 2100
700 x 3 = 2100
7 x 300= 2100




Grid method
partitioning
Children should
always consider
whether
partitioning is the
best strategy — if
it is possible to
use strategies such
as doubling (some
may use doubling
twice for x4), they
need to choose
the most efficient
strategy.
Children may wish
to make jottings,
including a full
grid as exemplified
here — but grid
method is not a
formal method
and its only
purpose is to
record mental
calculations. This
supports the
development of
the necessary
mental calculating
skills but does not
hinder the
introduction of
formal
written methods in
Year 4. Concrete
manipulatives are
essential to
develop
understanding.
Using concrete
manipulatives and
later moving to
using images that
represent them,
supports pupils’
early
understanding,
leading towards
formal written

Show the link with arrays to first

introduce the grid method.
Withourt regrouping-

3xll2
12-1 22
Izl

3=l

9000000000 [
$600660666 o0

[Now add the total number of tens and ones

X 10 2
3 | = | :::

With regrouping-

X

4 rows of

=

10 HE
10
4 rows of 3

Move on to using Base 10 to move
towards a more compact method.

Children can represent the work they have done
with place value counters in a way that they
understand.

They can draw the counters, using colours to
show different amounts or just use circles in the
different columns to show their thinking as
shown below.

Without regrouping -

X 10 2
3 30 6
3x12=36

Start with multiplying by one digit numbers
and showing the clear addition alongside the

grid.

30

5

210

35

210 + 35 = 25

With regrouping - Moving forward, multiply
by a 2 digit number showing the different
rows within the grid method.

10 8
10 100 80
3 30 24
x | 1000/ 300 | 40 | 2
10 [10000| 3000 | 400 | 20
8 8000 | 2400 | 320 16




methods in Year
4. Once again, x ! Y  rovs Oj "
this is a mental e mEm
strategy, which | ——
they may choose |y
to support with | —w [ = w
informal jottings,
'mdud:lzg a full Move on to place value counters to show
grid, as

exemplified here.
Show the link with
arrays to first
introduce the grid
method.
Without
regrouping-
With regrouping-
4 rows of 10
4 rows of 3
Move on to using
Base 10 to move
towards a more
compact method.
4 rows of 13
Move on to place
value counters to
show how we are
finding groups of
a number. We are
multiplying by 4
so we need 4
rows.
Fill each row with
126.

how we are finding groups of a
number. We are multiplying by 4 so we
need 4 rows.

e
i 4x126
Fill each row with 126.
@ @ . é Caloulations
[CH[00) i 4x126
wy (oY)
) |
e 10—

Add up each column, starting with the
ones making any exchanges needed.

(O] [ B
(1_5\)

3 o
(O] o
@ @

® _[00DE [0l
[cM(ClC] F
® [0

oM (00] o




Column
multiplication
To begin with

pupils are
presented with
calculations that
require no
regrouping or only
regrouping from
the ones to the
tens. Their
conceptual
understanding is
supported by the
concomitant use
of place value
counters, both
during teacher
demonstrations
and during their
own practice.
With practice
pupils will be able
to regroup in any
column, including
from the hundreds
to the thousands,
including being
able to multiply
numbers
containing zero
and regrouping
through multiple
columns in a
single calculation.
Children need to
be taught to
approximate first,
e.g. for 72 x 38,
they will use
rounding: 72 x 38
is approximately
70 x 40 = 2800,
and use the
approximation to
check the
reasonableness of
their answer.

Children can continue to be supported by
place value counters at the stage of
multiplication.

It is important at this stage that they
always multiply the ones first and note
down their answer followed by the tens
which they note below.

228x3=
e .
ps 228
x 3
Short multiplication
IR

O |0 10 10

OO |10 10 10 10
OO |10 10 10

®

Bar modelling and number lines can

learners when solving problems with
multiplication alongside the formal written
methods.

e o

N W

gy A ¥

T

Start with long multiplication, reminding the
children about lining up their numbers clearly

in columns.

If it helps, children can write out what they
are solving next to their answer. This moves
to the more compact method.

3z
x 24
8§ 4x2)
120 (4 x 30)
40 (20x 2)
600 (20 x 30)
768
7 4
£ G 3
1 z
2 1 1]
2 4 ]
+ 4 2 1] o
4 6 -] 2
23 x4="7
2,3, 2,3,
% I‘l_}fl x 44!
- — 1
1121_ _ _ 4.3 9,2
3:0:___4:20
912!

Long multiplication -

Explain that first we are multiplying the top
number by 7 starting with the units. (any
carrying needs to be done underneath the

numbers).

Mow explain that we need te put a O
underneath—explain that this is because we
are multiplying the number by 20.. (2 tens)
which s the same as multiplying 10 and 2.

Mow add the 2 numbers together to give you

the answer.

This will need lots of modelling to show the

children.




Bar modelling to
represent the
parts, the whole
and the number of
parts in
multiplication
word problems
Cuisenaire rods
can be
used to create bar
models that
represent
multiplications.

There are 4 bags of

sweets with 3 sweets in
each bag.

How many sweets are

there altogether?

There are 3 school bags

with 5 books in each one.

Iy

How many books are

00 000!

there altogether?

Q00000

...........
:

%

5

LS

Whole unknown

4 children go to the cinema.

They each pay £15. How much
do they spend altogether?

A computer costs 5 times as much as a

television. The television costs £429. Cost ofthe

computer

How much does the computer cost?

The costto run a sports centre is £4375 a
week, how much would it costto run for 16
weeks?

£4275
aweek

15 15 | 15 | 15




Division

Sharing objects

Children use pictures or shapes to share

into [ & : quantities.
groups ﬂ :‘.\ Share 9 buns between three people.
Pupils should 22 J
become The division symbol is not formally taught in
familiar with Y ]
division : ear 1.
equations through 10 I have 10 cubes,
working can you share 9q=3=3
practically. them equally in
2 groups?
Pupils should become familiar with 8+2=4
division equation through working e an oa mirebar of appies for sach Sosest
oy 85885585508
\ / .\ Halfis.. ' @
\ Thease e b apphes n aoch bl
= N
‘\ ‘:\' 2 Thore are 10 sweets.  Hing groups af 2.
@-——““ Thare are groups of 2.
8:4-2 Here, division is shown as sharing. If we have
@ reventcnm ten pairs of scissors and we share them between
E two pots, there will be 5 pairs of scissors in each
= & &° & . ot
-"" PPPPPPPPPY
Division as

grouping




Divide quantities into equal groups.
Use cubes, counters, objects or place value
counters to aid understanding.

LLlll] ..l“ll..ll l LLLLiL] ] .l...l LLLLL] ll..“l

|
|
0 ) 0 " o ) » »

96 +3 =32

©q ©g ©
o0 oo e

o® o® o®

Pt 40 bt 1 grongs of 2
How masry piates ore there?

OO

Use a number line to show jumps in groups. The
number of jumps equals the number of groups.

Think of the bar as a whole. Split it into the
number of groups you are dividing by and work
out how many would be within each group.

20
. ]
(1 T T 17
20+5=7
Sx?=20

0 1 2 3 4 6 6 7 8 9 101 12

T S S U

AR
F1AAS
IRIRIRIRY

Here, division is shown as grouping. If we have
ten forks and we put them into groups of two,
there are 5 groups.

GIGSSISSSS
GGG SIS
GGG LSSSS
FIG GG SIS

Put into groups of 5

There are [l groups

28-7=4

Divide 28 into 7 groups. How many are in
each group?




Use of part-part-
whole
model to represent
division equations
and
to emphasise the
relationship
between
division and
multiplication
Pupils use arrays
of
concrete
manipulatives
and images of
familiar
objects to find
division
equations.
They begin to use
dot
arrays to develop
a more
abstract concept
of

division.

Link division to multiplication by creating
an array and thinking about the number
sentences that can be created

Eg15-3=5 5x3=15
15-5<«3 3x5«15

06066
[ A X X X )
0606

Draw an array and use lines to split the array
into groups to make multiplication and division

sentences.

WA e Babhe ryaston that A7 o vy vper e

20:4=

Make a family of multiplication and division facts

20+ 5=

1

- . . . . 4

2x10=20
10x2=20

20:10= B8
20:2= 8

Find the inverse of multiplication and

division sentences by creating four linking
number sentences.

Tx4=28
4x7 =28
28=7=4
28=-4=7




Division with a
remainder

14 =3 =
Divide objects between groups and see
how much is left over

% & B8
& & =8

2
8

Jump forward in equal jumps on a number line
then see how many more you need to jump to

find a remainder.

AV A .

Draw dots and group them to divide an amount

and clearly show a remainder.

OOOOL

AR AL L LLLLLALA

-+ +* -+ +*
2 R | k| [ £ | AL

13 + 4 = 3 Remainder 1

-+

Complete written divisions and show the
remainder using r.

29 = 8 = 3 REMAINDER 5
(O T

dividend  divisor quotient remainder




Dividing multiples

of 50 <> 10 =
10, 100 and o . -"-‘"’L’.
1000 by |
10, 100 and .
1000 T LLLE
Pupils use the ) BEDN=
strategy of S=TT111
sharing into equal R
groups \] M T.‘-—*
of tens, hundreds e e
or — e  muEn
thousands to [
reinforce
their
understanding of
place value and
the
concept of division
as
sharing into equal
groups.
They master this
skill with
calculations where
no
partitioning is
required, to 200 =100 =
prepare them for
the next
step
Division by

artitioning and —
sEaring intogequal 48 + 4 =
groups with no
regrouping
required

Pupils apply the - —
skills of sharing

into equal groups,
dividing 2-digit
numbers by 3, 4

e
p——————
Se————
smaTe—— w
and 5. They
should be
EE—————
————

encouraged not to
use this strategy
to divide by 2 “
(using halving
instead).







Short division
In Year 4 Short
division of
4-digit numbers
by 1-digit
numbers.
Pupils start with
dividing
4-digit numbers
by 2,3
and 4, where no
regrouping is
required.
Place value
counters are
used
simultaneously in
a
place value chart,
to
develop
conceptual
understanding.
They progress to
calculations that
require
regrouping in the
hundreds or tens
columns.
Pupils build on
their
conceptual
knowledge of
division to become
confident with
dividing
numbers where
the tens
digit is smaller
than the
divisor, extending
this to
any digit being
smaller
than the divisor.

Tens Units

2

Q2 e

3 2 e
a2 0

Use place value counters to divide using
the bus stop methed alongside

QEee ee

i Cakculeson

| 42+3

42 = 3=

Start with the biggest place value, we are
sharing 40 into three groups. We can put
1 ten in each group and we have 1 ten

left ower.

®

(0]
(=)
[ ]

We exchange this ten for ten cnes and
then share the cnes equally among the

groups.

Q

(O]

Q

i

We lock how much in 1 group so the

answer is 14,

Students can continue to use drawn diagrams
with dots or circles to help them divide numbers
inte equal groups.

‘OO/DOYDG
0O/\DCIOC/

Encourage them te move towards counting in
multiples to divide more efficiently.

5| 1 2 1’8

" [ 1] w
L 1] "
.' L A B
"
"
Th H T [1]
® o 358
33486 (e o 298
[ T
L 111
™ W T ©
an
_ e = -
®» &8
3723 (e 3 88
® a8
9 @8
™M M T o
EERc]
o 23338
4 9 B aEE
328 | ® o ssee
® W oEEEE
_ ® ssee

Begin with divisions that divide equally with
no remainder.

2 1 8
3

4,8 7 2

Move ento divisions with a remainder. Short
division with remainders: Now that pupils
are introduced to examples that give rise to
remainder answers, division needs to have a
real life problem solving context, where
pupils consider the meaning of the
remainder and how to expressit, ie. as a
fraction, a decimal, or as a rounded number
or valug | depending upon the context of the
problem.

8 6 r 2
3

5/4 3 2

06635
8)5°3°0%9

Finally move into decimal places to divide
the total accurately.




Using the bar to Four children bought a present for
the soling of £28. They shared the costs equally. Desmond and Melissa collect cards. They
problems. How much did each child pay? £ have 192 cardsin all Melissa hasthree
28 times as many cards as Desmond. How
( A many cards does Desmond have?
present
192
?' £28 — 4 =£7
wth/nu'nble art M M M
parts i
understanding of problem solving: MBI
Bar Model to support Ivi 492 O e
Frank has 4920 apples. He needs to ——
put them into baskets of 40. How many e e
baskets does he need? rff 1_‘*9;_“‘_35 [40 49 ¥

2




