MOGGERHANGER
PRIMARY SCHOOL

CALCULATION POLICY
2022-2023

Effective Date: May 2021
Last Reviewed: April 2022
Reviewed by: Karen Hayward

Next Review Date: May 2023




Introduction

This Calculation Policy has been written with the aims of mathematics as set out in the National
Curriculum at the heart of it;

The national curriculum for mathematics aims to ensure that all pupils:

e Become fluent in the fundamentals of mathematics, including through
varied and frequent practice with increasingly complex problems over time,
so that pupils develop conceptual understanding and the ability to recall and
apply knowledge rapidly and accurately
Reason mathematically by following a line of enquiry, conjecturing
relationships and generalisations, and developing an argument, justification
or proof using mathematical language
Can solve problems by applying their mathematics to a variety of routine
and non-routine problems with increasing sophistication, including breaking
down problems into a series of simpler steps and persevering in seeking
solutions

A developing knowledge of the four operations forms a solid understanding of place value, the
connections between the four operations and a general sense of number (such as, for example, odd
or even, multiples or if two numbers are similar in size). The aim of this policy is to ensure that:

e Children are aware of and can use the correct mathematical technology in order to
communicate (verbally and in writing) their reasoning and calculation strategies
Children can draw from a range of calculation methods and choose the most appropriate,
efficient and accurate method to complete a calculation with fluency.
Children follow the Concrete, Pictorial, Abstract (CPA) approach to developing methods of
calculations, using concrete resources to develop understanding before moving to pictorial and
abstract methods. Concrete resources such as numicon, cubes, counters, etc. can be used to
reinforce understanding and provide support when calculating mentally or using written
methods. Diagrams and pictorial models such as bar models and part-whole diagrams can also
be used
Children progress between the CPA stages once they have mastered each stage. They should not
be hurried and should be able to make their preferred choice in order to choose the most
appropriate, efficient and accurate method for them. Previous stages can be revisited to
reinforce learning before introducing new stages. Allowing children to make connections
between the different methods that have consolidated and identify similarities and differences.

This policy includes sections on: Addition, Subtraction, Multiplication and Division. It outlines
progression in teaching, organised by mathematical operation in order to ensure a smooth transition
from one year group to the next. Mathematical representations are first of all concrete (e.g. base
ten, apparatus, numicon), then pictorial (e.g. arrays and place value counters) to facilitate abstract
working (e.g. columnar addition and long multiplication.)

Methods are referenced when they are introduced to the children, although teachers and parents
are encouraged to revisit previous year groups to consolidate learning.

This policy is largely adapted from the White Rose Maths Hub Calculation policy with extra material
added. It is a working document and will be updated.




MOGGERHANGER
PRIMARY SCHOOL

Addition

Key Vocabulary

Models and Images

Add

Sum
Addition
Altogether
Plus
Increase
And
More
Count on
Count all
Total
Bonds
Pairs

Bead strings

Number lines (both marked and unmarked)
Place value counters

Place value grids

Place value cards

Numicon

Counting sticks

Hundred squares

Bar model

IT resources




EYFS Addition Objectives

e Using quantities and objects, they add and subtract two single-digit numbers and count on or
back to find the answer [within 10]
e Say one more and one less than a number

. . . 09000
Composing numbers using concrete apparatus such e
as five/ten frames [working within 10] 1 . ) .' . .' . .
o 290000

Addition as increasing by combining two or more groups using concrete apparatus. Children
construct calculations verbally or using cards [encourage notations when appropriate]

3+1=4

o
Number tracks can a a a be used to support [1]2]3]a]s]s]

finding one more than a given number.

Count on from the larger number. A child will choose the larger number, even
when it is not the first and count on from there; (5 in your head) ‘six, seven, eight’
using their fingers:

3+5=8

Year 1 Addition Objectives
Year 1 Objectives
Given a number, identify one more
Read, write and interpret mathematical statements involving addition (+) and the equals (=)
sign
Add one-digit and two-digit numbers within 20, including zero
Solve missing number problems (e.g. 6 + [1 = 10).

Objective and strategy | Concrete Pictorial Abstract

Combining two parts ‘ ’ ‘» Use pictures to add Use the part-part

to make a whole: part- two numbers whole diagram as
whole model. Use part-part whole | t,oather as a group or | shown above to move

model. in a bar. into the abstract.
Use cubes to ’ 3

. o
add two éeceee 6+4=10
.< numbers - '
[ - 1

together
as a group or in a bar.




Starting at the bigger
number and counting
on.

Start with the larger
number on the bead
string and then count
on to the smaller
number 1 by 1 to find
the answer.

Start at the larger

number on the number

line and count on in

ones or in one jump to

find the answer.
—

————+——+ —t—t
10 1 12 13 14 15 16 17 16 19 20

5+12=17

Place the larger
number in your head
and count on the
smaller number to
find your answer.

Regrouping to make
10.

This is an essential
skill for column
addition later.

Start with the bigger
number and use the
smaller number to
make 10.

Use ten
frames.

jaRamn

Use pictures or a
number line. Regroup
or partition the smaller
number using the part-
part whole model to
make 10.

9+ 5=[14]

If | am at seven, how
many more do | need
to make 10. How
many more do | add
on now?

7+4=11

Represent and use
number bonds and
related subtraction
facts within 20.

2 more than 5

12+7 =19

EDERENCNCNNAN
peW s kNN

[ g

Emphasis
should be on
the language ‘1
more than 5 is
equalto 6.’

‘2 more than 5
is 7.’

Year 2 Addition Objectives
e Add numbers using concrete objects, pictorial representations, and mentally, including:
o atwo-digit number and ones;
o atwo-digit number and tens;
o two two-digit numbers;
o three one-digit numbers.

Objective and
strategy

Concrete

Pictorial

Abstract

Adding multiples of
10.

50=30-20
Avies

Model using concrete
resources

Use representations
for the base ten

20+30=50
70=50+20
40+o0=60

Use known number
facts (part-part
whole).

Explore
making
different
numbers
within 20




Using known facts.

Children draw
representations of
hundreds, tens and
ones
Cop =
I+
EER El =B
m mm = m

1]

3+4=7

Means that we know
30+40=70

Means that we know
300 + 400 = 700

Bar model.

000 eeee

Use concrete resources
to show addition

iy

Children begin drawing

the bar model

4

23+25=48

Adding a 2-digit
number and a one-
digit number.

0/0/0/00
000ee
000 e
00

o

adding 5

Use aten
frame to

@ show tens.
Explore the
pattern of

Use a part whole
model and a number

line to model addition.

73S

164+7

J8 20 23

Explore related facts
of the commutative
law of addition
17+5=22

5+17=22

22—17=5

22—5=17

Adding a 2-digit
number and tens.

Explore the fact that
the ones digit does not
change.

// . [

25+10 =3y

27 + 30

+] i 10 - ‘I i

| T T T

27 3T 47 57

27 +10=37
27+20=47
27+0=57

Adding two 2-digit
numbers.

Model using numicon,
dienes, place value
counters, etc.

”i ”Wﬁ-

5 o 20
SN,

a7 7 72 47 67 70 72

Use a number line.
Bridge 10 using part
whole if necessary.

25 +4
20+!’7 IlsﬂftII+
20+ 40 = &0
5+7 =12
60+ 12 =72

Adding three 1-digit
numbers.

o.ﬂ Vo 95

Combine to make 10 if
possible, or bridge 10
and then add the third
digit.

Regrouping and
drawing
representations

¥

A 7 +(6)=
10

Ao +(7]

= [7]
Use known facts
(such as number
bonds) and then
adding on the third
number.




Year 3 Addition Objectives

e Add and subtract numbers mentally, including:

o athree-digit number and ones;
o athree-digit number and tens;
o athree-digit number and hundreds.
e Add numbers with up to three digits, using formal written method of columnar addition, where

appropriate.

Objective and strategy

Concrete

Pictorial

Abstract

Column addition no
regrouping/friendly
numbers

Adding two or three
2 or 3- digit numbers.

OO

Model using dienes or
numicon

T o

EEEE
[ssssmsnsnn)

O (eEeEe

Add together the ones
first, then the tens
“EEEE B

Sk

Progress to using place
value counters.

o] @ | e

Children move to
drawing counters
using a tens and ones
frame

‘ ones

Add the ones first,
then then tens, then
the hundreds.

223
114
337

Column addition with
regrouping.

Exchange ten ones for
one ten. Model using
numicon or place value
counters.

T
%5

Draw representations
of the place value
grids. Carrying the ten
underneath the line.

20 +

40 +

60 + 13 =73
Start by partitioning
the numbers before
formal
column
addition to
show the
exchange.

536
+8

11

Year 4 Addition Objectives

e Add and subtract numbers mentally, including:

o a four-digit number and ones;
o a four-digit number and tens;

o a four-digit number and hundreds;

o a four-digit number and thousands.
e Add and subtract numbers with up to 4 digits, using formal written method of columnar
addition, where appropriate.




Objective and strategy

Concrete

Pictorial

Abstract

Add numbers with up
to 4-digits.

Children continue to
use dienes or PV
counters to add,
exchanging ten ones
for aten and ten tens
for a hundred, and ten
hundreds for a
thousand.

Humedrecle Tma

= ‘|||

Draw representations
using place value
grids

Continue from
previous work to
carry hundreds as
well as tens.

Relate to money and
measures.

Year 5 Addition Objectives

e Add and subtract numbers mentally, with increasingly large numbers.

e Add whole numbers with more than 4 digits, including using formal written method (column

addition).

Objective and strategy

Concrete

Pictorial

Abstract

Add numbers with
more than 4 digits.

As Year 4, extending
representations to
include further place
value columns.

Use place value grids
to draw
representations.

Continue from
previous work to
carry hundreds as
well as tens.

Relate to money and
measures.

Add decimals with 2
decimal places,
including money.

Introduce decimal
place value counters

and model exchanges
for addition.

Year 6 Addition Objectives
e Add numbers using concrete objects, pictorial representations, and mentally, including:
o atwo-digit number and ones;
o atwo-digit number and tens;
o two two-digit numbers;
o three one-digit numbers.




Objective and strategy

Concrete

Pictorial

Abstract

Add several numbers
of increasing
complexity.

Including adding
money, measure and
decimals with
different numbers of
decimal points.

As Year 5

As Year 5

Insert O for place
holders.

+

7 )
= .

En]
F
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Subtraction

Key Vocabulary

Models and Images

Subtract

Less than

Take away
Fewer than
Take from
Decrease by
Distance between
Deduct
Difference
Reduce

Count back/on
Minus

Inverse
Exchange

Children need to understand that subtraction is
not commutative or associative.

Number tracks

Bead strings

Number lines [marked and unmarked]
Base 10

Place value counters
Place value (arrow) cards
Ten frames

Numicon

Cuisenaire

Counting sticks

Hundred squares

Bar model

IT resources




EYFS Subtraction Objectives

e Using quantities and objects, they add and subtract two single-digit numbers and count on or
back to find the answer [within 10]

e Say one more and one less than a number

Decomposing numbers using concrete apparatus such as five/ten - . .
frames [within 10] P . .

Subtraction as decreasing, taking away and finding the difference
using concrete apparatus. Children construct calculations verbally or using
cards [encourage notations when appropriate]

Number tracks can be used to support finding one more than a given number.

[e]2]s]s]5]¢]

Year 1 Subtraction Objectives
Given a number, identify one less
Read, write and interpret mathematical statements involving subtraction (-) and the equals (=)

sign

Subtract one-digit and two-digit numbers within 20, including zero

Solve missing number problemse.g. 7=01-9

Objective and strategy

Concrete

Pictorial

Abstract

Taking away ones.

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

0000 _
00 . e

ey
4—2=2 HE’\

Cross out drawn
objects to show what
has been taken away.

4

Counting back.

Move objects or
beads away from the
group, counting
backwards.

°PP

B

P9

Count back in ones
using a number line.

Put 13 in your head
and count back 4.
What number are you
at now?

Find the difference.

Compare objects and
amounts.

m 7 'Saven iz I mera than four'
oM 4

‘T am 2 years older thon my
sister’

Use a number line to
find difference.

Hannah has 12 sweets
and her sister has 5.
How many more does
Hannah have than her
sister?




Represent and use
number bonds
related subtraction
facts within 20.

Linking to addition,
use part-part whole
models to
demonstrate

the inverse.

1[0}

‘—tl

'Be |

Use numbers rather
than pictorial
representation in the
part-part whole
model.

12

Make 10.

Make 14 on the ten
frame. Take 4 away to
make ten, then take
one more away so

that you have taken 5.
14—9

13 =[6]
[E1]Es

Jump back 3 first,
then another 4. Use
ten as the stopping
point.

How many do we take
off first to get to 10?
How many left to take
off?

Bar model.

()0()00
Q0

5-2=3

iy

10-2=8

Year 2 Subtraction Objectives
e Subtract numbers using concrete objects, pictorial representations, and mentally, including:

o atwo digit number subtract ones;
o atwo digit number subtract tens;

o two-digit numbers subtract two-digit.

Objective and strategy

Concrete

Pictorial

Abstract

Regroup a ten into
ten ones.

Use a PV chart to
show how to change a
ten into ten ones, use
the term ‘take and
make’

Partitioning to sub-
tract without re-
grouping.

(Friendly numbers)

—— W LT
T

‘
‘

34—13=21

Children draw
representations of

Dienes and cross off.

43—21=22

43—21=22




Use Dienes to show
how to partition the
number when
subtracting without
regrouping.

Make ten strategy
Progression should be
crossing one ten,
crossing more than
one ten, crossing the
hundreds.

34—28

Use a bead bar or
bead strings to model
counting to next ten
and the rest.

Use a number line to
count on to next ten
and then the rest.

93—76=17

Year 3 Subtraction Objectives
e Subtract numbers mentally, including:
o athree-digit number subtract ones;
o athree-digit number subtract tens;
o athree-digit number subtract hundreds.
e Subtract numbers with up to three digits, using formal written method of columnar
subtraction, where appropriate.

Objective and strategy

Concrete

Pictorial

Abstract

Column subtraction
without regrouping
(friendly numbers).

Use base 10 or
Numicon to model.

Draw representations
to support
understanding.

Intermediate step
may be needed to
lead to clear
subtraction
understanding.

Column subtraction
with regrouping.

Begin with base 10 or
Numicon. Move to PV
counters, modelling
the exchange of a ten
into ten ones. Use the
phrase ‘take and make’
for exchange.

Ten

T
:

Children may draw
base ten or PV
counters and cross
off.

Begin by partitioning
into PV columns.
836-254=582
3o 130 ¢
_ 200 50 4
500 80 2

Then move to formal
method.
F28-582=46

‘;'2‘8‘
5 8 2

.I_L,.G




Year 4 Subtraction Objectives
e Subtract numbers mentally, including:
a four-digit number subtract ones;

a four-digit number subtract tens;

a four-digit number subtract hundreds;
a four-digit number subtract thousands.
e Subtract numbers with up to 4 digits, using formal written method of columnar addition,

where appropriate.

Objective and strategy

Concrete

Pictorial

Abstract

Subtract with up to 4
digits.

Introduce decimal
subtraction through
context of money.

234-179

| e ®
@6 |ece [esee

® 2 |o0®
Pece eee
@ *00

Model process

of exchange using
Numicon, base ten
and then move to PV
counters.

F3Y

+ [
186 243

Children use number
lines to count on from
the smaller number to
the larger number.

Use the phrase take

and make for

exchange.
<

2 X
=135
[

Year 5 Subtraction Objectives
e Subtract numbers mentally, with increasingly large numbers
e Subtract whole numbers with more than 4 digits, including using formal written method

(column subtraction).

Objective and strategy

Concrete

Pictorial

Abstract

Subtract with at least 4
digits, including money
and measures.
Subtract with decimal
values, including
mixtures of integers
and decimals and
aligning the decimal.

As Year 4.

Children to draw PV
counters and show
their exchange—see
Year 3.

Use O for place value
holders.

Year 6 Subtraction Objectives
e Perform mental calculations, including with mixed operations and large numbers.




Objective and strategy

Concrete

Pictorial

Subtract with
increasingly large and
more complex
numbers and decimal
values.
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Multiplication

Key Vocabulary

Models and Images

Multiply
Multiplication
Times

Lots of
Groups of
Sets of
Product
Multiple
Double
Factors
Repeated addition
Commutative
Distributive
Associative

Number tracks

Bead strings

Number lines [marked and unmarked]
Base 10

Place value counters
Place value (arrow) cards
Ten frames

Numicon

Cuisenaire

Counting sticks

Hundred squares

Bar model

IT resources




EYFS Multiplication Objectives
e Solve problems, including doubling, halving and sharing.

Multiplication can be introduced through repeated addition and doubling related to real life

contexts.

Can you double the number of spots on the ladybird? .

This can be extended to writing the calculation by using addition [5 + 5 = 10].

Exceeding expectation - children solve practical problems that involve combining groups of 2,

5, o0r 10.

How many wheels are there altogether?

&b &b G

Year 1 Multiplication Objectives

e Count in multiples of twos, fives and tens (to the 10th multiple).

e Solve one-step problems involving multiplication by calculating the answer using concrete
objects, pictorial representations and arrays with the support of the teacher.

Objective and
strategy

Concrete

Pictorial

Abstract

Doubling.

Use practical
activities using
manipulatives
including cubes and
Numicon to
demonstrate

Draw pictures to show
doubling numbers.

Double 4 is 8

pEE

5 m DDEI

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

16
/ \
10 6
le I L)

20 + 12 =32

Counting in
multiples.

Count groups

Children make
representations to
show counting in
multiples.

Count in multiples of a
number aloud.

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

5, 10, 15, 20, 25, 30




Making equal
groups and
counting the total.

e
K q

=
are
2 ©

<l

Use manipulatives to
create equal groups.

e L

¥y
——

Draw and make
representations.

Repeated addition.

Use different objects
to add equal groups.

i

ER S - 3

Fe3+343e3
=15

Use pictorial
representations,
including number lines
to solve problems

22224

2+42+2+2+2=10
Write addition
sentences to describe
objects and pictures.

Understanding
arrays.

Use objects laid out in
arrays to find the
answers to 2 lots 5,

3 lots of 2, etc.

Draw representations
of arrays to show
understanding.

Year 2 Multiplication Objectives
Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables,
including recognising odd and even numbers
Calculate mathematical statements for multiplication and division within the multiplication
tables and write them using the multiplication (x), division (+) and equals (=) signs
Show that the multiplication of two numbers can be done in any order (commutative) and
division of one number by another cannot
Solve problems involving multiplication and division, using materials, arrays, repeated addition,
mental methods and multiplication and division facts, including problems in context.

Objective and strategy

Concrete

Pictorial

Abstract

Doubling.

Model doubling
using dienes and PV
counters.

BEE mEE
BED mEw

"40+ 12=52

Draw pictures and
representations to
show how to double
numbers.

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




Counting in multiples
of 2,3,4,5,and 10
from O (repeated
addition).

Count the groups as
children are skip
counting. Children
may use their fingers
as they are skip
counting. Use bar
models.

5+5+45+45+5+45+5+5=40

Number lines,
counting sticks and
bar models should
be used to show
representation of
counting in
multiples.

Count in multiples of
a number aloud.
Write sequences
with multiples of
numbers.
0,2,4,6,8,10
0,3,6,9,12,15

0, 5, 10, 15, 20, 25,
30

4 x3 =

Commutativity.

Create arrays using
counters and cubes
and numicon.

Pupils should
understand that an
array can represent
different equations
and that, as
multiplication is
commutative, the
order of the
multiplication does
not affect the answer.

B =

Use representations
of arrays to show
different calculations
and explore
commutativity.

0 o
o 0
«IIT »

«I1T»
«IIT®

12=3x4
12=4x3

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

C0000
00000
00000

5+5+5=15

J+3+3+3+3=15
5x3=15
3x2=15

Using the inverse.
This should be taught
alongside division, so
pupils learn how they
work alongside each
other.

Use arrays of concrete
objects to show the
inverse operations.

I+ X X

&~ N 00 00 00 0 ~N
[T
0o BhNANNPP

o |
X X
N pNNDdDNO DO

Show all 8 related fact
family sentences.




Year 3 Multiplication Objectives
Recall and use multiplication facts for the 3, 4 and 8 multiplication tables (continue to practise
the 2, 5 and 10 multiplication tables)
Count in steps of 4, 8, 50 and 100
Write and calculate mathematical statements for multiplication, using the multiplication tables
that they know, including for two-digit numbers times one-digit numbers, using mental
strategies and progressing to a formal written method
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.

Objective and
strategy

Concrete

Pictorial

Abstract

Grid method.

Show links with arrays
to first introduce the
grid method.

<] ¢ ] 4 ows
-
Move onto base ten to

move towards a more
compact method.

3 u
4 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

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

a @ [ ]

fomiciod wat »
R
Then you have your
answer.

Children can
represent their work
with place value
counters in a way that
they understand.
They can draw the
counters using
colours to show
different amounts or
just use the circles in
the different
columns, to show
their thinking as
shown below.

Bar model are used to
explore missing
numbers.

||

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

30 5
210 35

210 + 35 =245

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




Year 4 Multiplication Objectives
Recall multiplication and division facts for multiplication tables up to 12 x 12
Use place value, known and derived facts to multiply and divide mentally, including:
multiplying by 0 and 1; dividing by 1; multiplying together three numbers
Recognise and use factor pairs and commutativity in mental calculations
Multiply two-digit and three-digit numbers by a one-digit number, using a formal written

layout

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.

Objective and strategy

Concrete

Pictorial

Abstract

Grid method recap
from year 3 for 2
digits x 1 digit.

Move to multiplying
3-digit numbers by 1
digit.

Use place value
counters to show how
we are finding groups

of a number.
(@] @ [ ]

§ Caculnon

oI | oax126
E ey
—E e |

Children can
represent their work
with place value
counters in a way that

they understand.
Zy X3 =72

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

X 30 5
7 210 35

210 +35=2i45

Column multiplication.

Children can continue
to be supported by
place value counters
at the stage of
multiplication. This
initially done where
there is no
regrouping. 321 x2 =
642.

It is important at this
stage that they always
multiply the ones
first.

The grid method may
be used to show how
this relates to a
formal written
method.

x| 200
4 | 1200

Bar modelling and
number lines can
support learners
when solving
problems with
multiplication
alongside the formal
written methods.




Year 5 Multiplication Objectives
Identify multiples and factors, including finding all factor pairs of a number, and common
factors of two numbers
Know and use the vocabulary of prime numbers, prime factors and composite (non-prime)
numbers
Establish whether a number up to 100 is prime and recall prime numbers up to 19
Multiply numbers mentally, drawing upon known facts
Multiply whole numbers and those involving decimals by 10, 100 and 1000
Recognise and use square numbers and cube numbers, as well as the notation for squared (?)
and cubed (3)
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
Solve problems involving multiplication, including using their knowledge of factors and
multiples, squares and cubes
Solve problems involving multiplication, including scaling by simple fractions and problems
involving simple rates.

Objective and strategy | Concrete Pictorial Abstract

Column Important to always
multiplication for 3 multiply the ones —
and 4-digit x 1- digit | first.
number.

Children can continue
to be supported by
place value counters
at the stage of
multiplication. This is
initially done where
there is no
regrouping. 321 x2 =
642

Column Manipulatives may Continue to use bar _ 18x 3
multiplication. still be used with the modelling to support 1 : on the
corresponding long problem solving. | . first

B

multiplication B E L row

modelled alongside. 2|8 (8x3

C —

=) =24,
carrying the 2 for 20,

then 1 x 3).

18 x 10 on the 2nd
row. Show multiplying
by 10 by putting zero
in units first.




Year 6 Multiplication Objectives
Perform mental calculations, including with mixed operations and large numbers
Multiply one-digit numbers, with up to two decimal places, by whole numbers
Identify common factors, common multiples and prime numbers
Multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal
written method of long multiplication
Solve problems involving addition, subtraction, multiplication and division
Use estimation to check answers to calculations and determine, in the context of a problem, an
appropriate degree of accuracy.

Objective and strategy | Concrete Pictorial Abstract

Multiplying decimals Remind children that
up to 2 decimal places the single digit

by a single digit. belongs in the unit’s
column. Line up the
decimal points in the
guestion and the
answer.

3+ 119

x 8
2552

By 7
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Key Vocabulary Models and Images

Share Practical objects (e.g. socks, straws, cubes,
Divide hoops, pots)

Lots of Bar model

Groups of Place value counters

Sets of Diennes

Halving Counting stick

Equally IT Resources (e.g. MyMaths, Maths Works, ITPs)
Halving

Remainders

Inverse

Quotient

Divisor

Dividend

Repeated subtraction
Goes into




EYFS Division Objectives
e Solve problems, including doubling, halving and sharing.

Dividing by sharing into equal groups related to real life contexts.

There are 3 children and 12 biscuits. How many will each child have?

FEEL > —

Dividing by practically halving an amount.

Year 1 Division Objectives

e Solve one-step problems involving division by calculating the answer, using concrete objects,
pictorial representations and arrays with the support of the teacher.

e Count in multiples of twos, fives and tens (to the 10th multiple).

Sharing into equal groups to divide by 2, 5 and 10. (children start off with 15+5=3
concrete apparatus and pictorial representations and move on to
abstract concrete apparatus)

Objective and strategy | Concrete Pictorial Abstract

Division as sharing. Children use pictures | 12 shared between 3
or shapes to share is 4.
quantities.

W 53 33
aa 3333

4.
I have 10 cubes, can you
ey

share them equally in 2 IiL A ,f’.ﬁ\\ f'h(j,\,l
groups? o9 :O‘:}HQ{:]
0 Lo/ (/&)

\

12 shared between 3
is 4.

Year 2 Division Objectives
Recall and use division facts for the 2, 5 and 10 multiplication tables
Solve problems involving division, using materials, arrays, repeated subtraction, mental
methods, and multiplication and division facts, including problems in contexts
Calculate mathematical statements for division within the multiplication tables and write them
using the division (+) and equals (=) signs
Show that division of one number by another is not commutative [i.e. can be done in any
order].




Objective and strategy

Concrete

Pictorial

Abstract

Division as sharing.

| have 10 cubes; can
you share them
equally in 2 groups?

103

Children use bar
modelling to show
and support
understanding.

000 000 000 000

12+3=4

Division as grouping.

Divide quantities into
equal groups.

Use cubes, counters,
objects or place value
counters, to aid
understanding.

m»

-

Use number lines for
grouping.
-3 =3

3 =1
JAVAVAVA

C123468T7 8% 101112

59209 #0900
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.

28+7=4

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

Year 3 Division Objectives
Recall and use division facts for the 3, 4 and 8 multiplication tables
Write and calculate mathematical statements for division, using the multiplication tables that
they know, including for 2-digit numbers divided by single-digit numbers, using mental
strategies and progressing to formal written methods
Solve problems, including missing number problems, involving multiplication and division,

including positive integer scaling problems and correspondence problems, in which ‘n

are connected to ‘m’ objects.

" objects

Objective and
strategy

Concrete

Pictorial

Abstract

Division as grouping.

Use cubes, counters,
objects or place value
counters to aid
understanding.

Continue to use bar
modelling to aid solving
division problems.

20

How many groups of
6in 24?
24+-6=4




24 divided into groups
of6=4
96 + 3 =32
® @ ©
@ @ @
® @ ®
@. @. @.

Division with arrays.

Link division to
multiplication by
creating an array and
thinking about the
number sentences
that can be created,
eg. 15+3=55x3=
15
15+5=33x5=15

A

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

00686
O
O

Find the inverse of
multiplication and
division sentences by
creating eight linking
number sentences.
7x4=28

4x7=28

28+7=4

28+4=7

28=7x4

28=4x7

4=28=+7

7=28=+4

Division with
remainders.

14 +3 =

Divide objects
between groups and
see how much is left
over

I"l ll «ll

|

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

S

Draw dots and group
them to divide an
amount and clearly
show a remainder.

HOOOL

Use bar models to show
division with
remainders.

37

Complete written
divisions and show
the remainder using

‘(.0

r.

29 + 8 = 5 REMAINDER 5
Tt T

dividerd  divisar guotient rmainder

Year 4 Division Objectives
Recall division facts for multiplication tables up to 12 x 12
Use place value, known and derived facts to divide mentally, including dividing by 1
Recognise and use factor pairs in mental calculations
Divide two-digit and three-digit numbers by a one-digit number, using formal written layout
Solve problems involving division, integer scaling problems and harder correspondence
problems, such as, ‘n’ objects are connected to ‘m’ objects.




Objective and strategy

Concrete

Pictorial

Abstract

Divide at least 3-digit
numbers by 1 digit.

Short Division.

Use place value

counters to divide
using the bus stop
method alongside.

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

0000 ©e

We exchange this ten
for ten ones and then
share the ones
equally among the
groups.

® 0@

®
O]
®
We look 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 into
equal groups.

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

Begin with divisions
that divide equally with
no remainder.

2 1 8

3
418 7 2

Move onto divisions
with a remainder.

8 6 r 2
3
5/4 3 2

Finally move into
decimal places to
divide the total
accurately.

Year 5 Division Objectives
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
Solve problems involving division, including using their knowledge of factors and multiples,

squares and cubes

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




Objective and
strategy

Concrete

Pictorial

Abstract

Children will use
written methods to
solve division
number sentences
with remainders.

Create the dividend
using Place Value
counters.

Group the 1000s
counters according to
the divisor and write
the number of groups
above the line in the
thousand’s column.

L]

/
=l )
- =
) v

1
)
)
b

Group the 100s
counters according to
the divisor and write
the number of groups
above the line in the
hundred’s column.

CORBLOE L

22888
Group the 10s counters
according to the divisor
and write the number

of groups above the
line in the ten’s column.

33888
Group the units
counters according to
the divisor and write
the number of groups
about the line in the
units column. Express
remainders as ‘r2’ as
part of the quotient.

Children can
continue using
pictorial
representations to

model the problems.

263 ~\5=723r3
R Y 3‘\';’:;&«
\s[2s i \— \s

5= 129 fads as nened

10 - 150




- - 4s) = 10 = 45\
Children will learn to o Dicoewies |

divide whole 4 10007 04S|
numbers and those
involving decimals by
10, 100 and 1000 by
moving the digits
around the fixed
decimal.

Year 6 Division Objectives

e Perform mental calculations, including with mixed operations and large numbers

e 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
Divide numbers up to 4 digits by a two-digit number, using the formal written method of short
division and where appropriate, interpreting remainders according to the context
Solve problems involving addition, subtraction, multiplication and division
Use estimation to check answers to calculations and determine, in the context of a problem, an
appropriate degree of accuracy
Use written division methods in cases where the answer has up to two decimal places.

Objective and Concrete Pictorial Abstract
strategy

Divide numbers up to View appendix.
4 digits by a two-digit
whole number using
the formal written
method of long
division.

. . . . . 3 =10 =312
Divide numbers Children manipulate | Children draw place 3l weom2

decimal numbers real objects. value grids to show et
with up to 3 decimal the numbers moving
places by 10, 100 and place value.

1000 by moving the
digits around a fixed
decimal.

Interpret remainders BEISIS 20 F 512 SIS 2 Py 2
as whole number
remainders, fractions
or decimals.




Appendix

Long division

2. MuRtiply & subaract.

5. Drop down the next digit.

Twa goes mio 2 ene ame, or 2
nundreds + 2 = 1 bundnsd

Mubinty 1 = 2 = 2, wifte thaf I undar
tha 43, @nd eulbdneed bo End The
remander of 220

Ete

18
21278
?

[
Mast, drop daan e T of the tans
niast o e 2ens

[iraitls,

Multiply & subsract.

[wee dewmm tha nast digit.

hia
13
2TITE
-d
ar

Ohvides 2 inba 7. Flacs 3 Bk e
cqueiienl.

hao

Rlulighy 3 w 2 = &, e Ihet & ussdar
tha 7, and subiread i fed P
remnander of 1 tsn

L]
13
2¥Z7H
-2
o7
- &
148

Flast, doo cosn T B o thi onea
st bo tha 1 lafeser i

4. MuRiply & subfraot.

4. Drop down the nesct digit

Diveda I inbo 15, Pigea O nio @a
e

3
]

|

Mubiply & = Z = 16, writa Tk 18
undes e 15, and suirsct o fed s
remander of o0

There are 5a mors digits o drog
dowr. The caobenl s 128,




