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Middleton Primary School Calculation Approach

Purpose of the approach

This approach supports our own Middleton maths curriculum which we implement at our school. Progression within each area of calculation is in line with the
programme of study in the 2014 National Curriculum. This calculation approach should be used to support children to develop a deep understanding of number and
calculation. This approach has been designed to teach children through the use of concrete, pictorial and abstract representations (where appropriate).
- Concrete representation— a pupil is first introduced to an idea or skill by acting it out with real objects. This is a ‘hands on' component using real objects
and is a foundation for conceptual understanding.
- Pictorial representation - 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—a pupil is how capable of representing problems by using mathematical notation, for example 12 x 2 = 24,
It is important that conceptual understanding, supported by the use of representation, is secure for all procedures. Reinforcement is achieved by going back and
forth between these representations.

Mathematics Mastery

At the centre of the mastery approach to the teaching of mathematics is the belief that all children have the potential to succeed. They should have access to the
same curriculum content and, rather than being extended with new learning, they should deepen their conceptual understanding by tackling challenging and varied
problems. Similarly, with calculation strategies, children must not simply rote learn procedures but demonstrate their understanding of these procedures through a
variety of representations. This approach outlines the different calculation strategies that should be taught and used in Year 1 to Year 6 in line with the
requirements of the 2014 Primary National Curriculum.

Using the approach

This approach should be used in conjunction with the Middleton maths curriculum and progression documents which have been derived from the NCETM White Rose
hub resources/curriculum. Teachers will continue to deepen children’s understanding of their year group's expectations and methods without moving on to next year
group’s objectives. Teachers can use a range of resources to ensure that children are able to secure their understanding of mathematical operations and
calculations as outlined in the calculation approach below. Children should have an opportunity to progress within the CPA model to achieve year group expectations.

Resources used within the calculation approach

10 frames Base 10/Dienes Part-part whole templates
Straws/Pipe cleaners Place value Grids Multi-link cubes
Bead strings (to 20 and 100) Place value Counters Numicon

Rekenrek frames Double-sided counters



Addition




Early Years Foundation Stage

Objectives/Strategy

Concrete

Pictorial

Abstract

Knows that a group of things
change in quantity when something
is added

Find the total number of items in

two groups by counting all of them.

Says the number that is one more
than a given number.

Finds one more from a group of up
to five objects, then ten objects.

In practical activities and
discussions, beginning to use the
vocabulary involved in adding.

Using quantities and objects, they
add two single digit humbers and

count on to find the answer.

Solve problems using doubling.

Use toys and general classroom
resources for children to
physically manipulate, group and
regroup.
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Use specific maths resources such
as counters, numicon, multi-link
cubes etc.

Use visual supports such as ten
frames, part-part whole models
and addition mats with the physical
objects and resources that can be
manipulated,

Two groups of pictures so children
can count the total number of
objects.
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Bar model using visuals,
pictures/icons or colours.
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Use visual supports such as ten
frames, part part-whole models
and addition mats with pictures,

icons or marks.

A focus on symbols and numbers to
form a calculation.
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**There are no expectations for
the children to be able to record a
number sentence/addition
calculation in EYFS.




Year 1

Objectives/Strategy

Concrete

Pictorial

Abstract

Combining two parts to make a
whole: part-whole models

Use multilink cubes to add two
numbers together as a group or ina
bar. (some children may still need
to use real objects)
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Use part-part whole models with
cubes.

Use pictures to add two numbers
as a group.

The bar model will be continued
from EYFS to support problem
solving and bridge the gap between
concrete and abstract
representations.

Pictorial bar model (with
images/objects)
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Use the part-part whole model as
shown to move into the abstract.




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

Some children may need to initially
use real objects in ten frames then
move onto representation.
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Part-Part Whole models with

concrete representations to
explore number bonds and related
facts.
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Bar models and part-part whole
models to be used alongside the
abstract number sentences.
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Addition and subtraction of one-
digit and two-digit numbers to 20
including 0. Start at the bigger
number and counting on

Start with the larger number on
the bead string or rekenrek and
then count on the smaller number 1
at a time to find the answer.

Start at the larger number on the
number line and count on in ones.
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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.
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Place the larger number in your
head and count on the smaller
number to find the answer.
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Regrouping o make 10 (The ‘Make
10" Strategy).

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

o0 ©0

o)S) b+b =12
@@ L}/\L
ON0)

(X )

10.

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

If I am at seven how many more do
I need to make 12? Then, how many
more do I need to add on now?
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Add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, balancing,

Vocabulary part, part-whole




Year 2

Objectives/Strategy

Concrete

Pictorial

Abstract

Adding 3 one-digit numbers
together.

Following on from making 10 in Year
1, make 10 with 2 of the digits (if
possible using number bonds to 10)
and then, add on the third digit.

Add together three groups of
objects. Draw a picture to
recombine the groups to make 10.
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Adding a two-digit number and
ones.

Use ften frames to make 'magic’ ten.
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Combine the two numbers that
make 10 and then add on the
remainder mentally.
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Use part part-whole models and bar
model to model answer.
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Explore related number facts using
a bar model.
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Adding a 2-digit humber and
multiples of 10.

Explore that the ones digit does
not change when adding ten. Use
dienes to aid concrete
representation.
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Base 10 may be used above the
number line initially. The calculation
needs to be shown above or
alongside the number line to see

the connection.
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Add multiples of 10 to a number

mentally.
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Adding 2 two-digit numbers (no re-
grouping)

Add together the ones first then
add the tens. Use the dienes blocks
first before moving on to place
value counters.

After practically using the dienes
blocks and place value counters to
help solve addition problems in
place value charts.

Partition to add method.
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**Some children may not be ready
for place value counters in Year 2.

Numicon can also be used to
support understanding.
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**Use this pictorial method
alongside the partition to add

abstr

act method to help

understanding. You could replace
the drawings for actual dienes
sticks if preferred.

Recording addition in columns
supports place value, understanding
and presentation of methods. This
also prepares children for the
formal written methods with larger
numbers in KS2.

Children to move to more formal
recording using partitioning
method:

Adding 2 two-digit numbers (with
regrouping)

Add together the ones first then
add the tens. Use the dienes blocks
first before moving on to place
value counters.

After practically using the dienes
blocks and place value counters to
help solve addition problems in

place

value charts.

Partition to add method.
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Recording addition in columns
supports place value, understanding
and presentation of methods. This
also prepares children for the




**Some children may not be ready
for place value counters in Year 2.

Numicon can also be used to
support understanding.

**Use this pictorial method
alongside the partition to add
abstract method to help
understanding. You could replace
the drawings for actual dienes
sticks if preferred.

formal written methods with larger
numbers in KS2.

Children to move to more formal
recording using partitioning
method:

Vocabulary

Add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, sum, tens,
units, partition, addition, column, tens, boundary




Year 3

Objectives/Strategy

Concrete

Pictorial

Abstract

Add and subtract numbers with up
to three-digits, using formal
written methods of expanded
column addition (no regrouping)

Using manipulatives (such as
dienes, place value counters,
numicon) children can line up
hundreds, tens and ones.
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Children should be secure using
place value counters before moving
onto pictorial representations.

**The calculation will be shown
alongside the model used to see
the connection.

Children are to draw, in a place
value frame, the manipulatives,
that they are using.
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Secure knowledge of
representations with the place
value columns.

**The calculations will need to be
shown above or alongside the
model to see the connections.

Children should use the partition to
add method from Year 2 (see
below) prior to exposure of the
expanded column method.
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Once children are secure with
partition to add method, the
method below should be used to
support the transition to a more

formal written method.
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Add and subtract numbers with up
to three-digits, using formal
written methods of expanded
column addition (with regrouping)

Using manipulatives (if necessary)
in place value columns.

Children can draw a representation
of the grid to further support
their understanding of having more
than 10 of a value in a column.

Children should use the partition to
add method from Year 2 (see
below) prior to exposure of the
expanded column method.
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Once children are secure with
partition to add method, the
method below should be used to
support the transition to a more

formal written method.
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Vocabulary

addition add, more, and make, sum, total, alfogether, double, near double, half, halve, tens boundary, hundreds

boundary




Year 4

Objectives/Strategy

Concrete

Pictorial

Abstract

Using formal written methods of
compact column addition, where
appropriate, for numbers with up
to four-digits (with and without
exchange)

Children continue to use dienes or
place value counters fo add,
exchange ten ones for a ten, ten
tens for a hundred and ten
hundreds for a thousand.
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**The calculation must be shown
above or alongside the
manipulatives to see the
connections between them.

Children can draw a pictorial
representation of the columns and
place value counters to further
support their learning and
understanding.
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Recap previous Year 3 method of
expanded column addition.
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Once children secure with the
expanded method, convert to the
compact column addition method as
shown below as the new formal
written method.

LS55
+384
oll[9

Add decimals with 2 decimal
places, including money

Introduce decimal place value
counters and model exchange for
addition.

Show in pictorial form, exchanging
hundredths for tenths and tenths
to Is if necessary.

As the children move on, introduce
decimals with the same number of
decimal places. Money can be used
here as a route into the learning.
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Vocabulary

addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds
boundary, decimal, decimal point




Year 5

Objectives/Strategy

Concrete

Pictorial

Abstract

Add numbers with more than four-
digits up to one million using the
compact column addition method
with and without exchanging.

Children continue to use dienes or
place value counters fo add,
exchange ten ones for a ten, ten
tens for a hundred and ten
hundreds for a thousand.
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**The calculation must be shown
above or alongside the
manipulatives to see the
connections between them.

Children can draw a pictorial
representation of the columns and
place value counters to further
support their learning and
understanding.

Children should have abstract
supported by a pictorial or
concrete if needed.
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**The calculation must be shown
above or alongside the
manipulatives to see the
connections between them.
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Add several numbers of increasing

complexity, including adding money,

measure and decimals with
different numbers of decimal
points (up to 3dp).

Introduce decimal place value
counters and model exchange for
addition.
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**The calculation must be shown
above or alongside the
manipulatives o see the
connections between them.

Show in pictorial form, exchanging
hundredths for tenths and tenths
to 1s if necessary.
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**The calculation must be shown
above or alongside the
manipulatives o see the
connections between them.

Insert zeros for place holders
when solving decimal problems
where the addends do not have the

same number of decimal places.
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Vocabulary

addition add, more, and make, sum, total, alfogether, double, near double, half, halve, tens boundary, hundreds

boundary, decimal, decimal point







Year 6

Objectives/Strategy

Concrete

Pictorial

Abstract

Add numbers with more than four-
digits up to ten million using the
compact column addition method
with and without exchanging.

Children continue to use dienes or
place value counters fo add,
exchange ten ones for a ten, ten
tens for a hundred and ten
hundreds for a thousand.
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**The calculation must be shown
above or alongside the
manipulatives to see the
connections between them.

Children can draw a pictorial
representation of the columns and
place value counters to further
support their learning and
understanding.

Children should have abstract
supported by a pictorial or
concrete if needed.
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**The calculation must be shown
above or alongside the
manipulatives to see the
connections between them.
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Add several numbers of increasing
complexity, including adding
money, measure and decimals with
different numbers of decimal
points.

Introduce decimal place value
counters and model exchange for
addition.
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**The calculation must be shown
above or alongside the
manipulatives o see the
connections between them.

Show in pictorial form, exchanging
hundredths for tenths and tenths
to 1s if necessary.
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**The calculation must be shown
above or alongside the
manipulatives o see the
connections between them.

Insert zeros for place holders
when solving decimal problems
where the addends do not have the

same number of decimal places.
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Vocabulary

addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds
boundary, decimal, decimal point




Subtraction




Early Years Foundation Stage

Objectives/Strategy

Concrete

Pictorial

Abstract

Knows that a group of things
change quantity when something is
taken away.

Find one less from a group of five
objects, then ten objects.

In practical activities and
discussions, beginning to use the
vocabulary involved in subtracting.

Using quantities and objects, they
subtract 2 single-digit numbers

and count back to find the answer.

Use toys and general classroom
resources for children to
physically manipulate, group and
regroup objects.
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Use specific maths resources such
as multilink cubes, numicon, bead
strings etc.

Use visual supports such as ten
frames, part part-whole models,
subtraction mats with the physical
objects and resources that can be
manipulated.

A group of pictures for children to
cross out or cover quantities to
support subtraction.
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Use visual supports such as ten
frames, part part-whole models
and basic bar models with
pictures/icons.

A focus on symbols and numbers to
form a calculation.
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**There is no expectation for

children to be able to record a
number sentence/subtraction

Sentence.




Year 1

Objectives/Strategy

Concrete

Pictorial

Abstract

Subtract one-digit and
two-digit numbers to 20,
including O by taking away
ones.

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

Cross out drawn objects to show
what has been taken away.
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Mentally solve subtraction
problems using number sentences.

4= 4= 13

13- 19 =[5

Counting back

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

Count back on a number line or
track. Start at the bigger number
and count back the smaller humber
showing the jumps on the number
line.
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Put the starting number in your
head. Then count back the
subtrahend. What number are you
at? Use your fingers to help you.
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Use counters and move them away from
the main group as you take them away
counting backwards as you

Find the difference

Count on to find the difference.
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Draw bars to find the difference
between two numbers.
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There are 28
childrenina
class. 15 are
girls. How many
boys are there?

Put the smallest number in your
head. Count on using your fingers
until you get to the biggest
number
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Represent and use number
bonds and related
subtraction facts within 20

Link to addition. Use the part part-whole
models to model the inverse of addition.

Use a pictorial representation of
objects to show the part part-
whole model.

Move to using numbers within the
part part-whole model.




using part-part whole
models.

If x is the whole and y is one of the parts,
what must the other part be?
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Use ten frames to solve subtraction
problems where children jump back to 10
by removing all cubes within the frame.
Then take away more until you reach the
subtrahend.

Use a number line to jump back to
the 10 (similarly to the ten frame).
Then count back the remainder.
Children will need to be able to
partition the subtrahend into parts
to jump back to the ten easily.

Children to solve make 10 problems
mentally by jumping back to the 10
and then some more.
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Vocabulary equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than,

most, least count back, how many left, how much less is...




Year 2

Objectives/Strategy

Concrete

Pictorial

Abstract

Subtract a two-digit number and
ones, a two-digit number and tens
and 2 two-digit numbers using
partitioning to subtract. (No re-

grouping)

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

**The calculation must be shown
above or alongside the
manipulatives used.

Children to draw representations
of dienes as sticks and dots and
cross off.

Recording subtraction in columns
support place value and prepares
for formal written methods with

larger numbers.

Children to use the more formal

partition method to solve

subtraction problems.
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Make ten strategy

Use a bead string to model counting
to the next ten and then the rest.
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Use a number line to count on to
the next ten and then the rest.
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Solve make ten questions mentally
using the strategy of making the
next ten and adding more.
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Subtract a two-digit number and
ones, a two-digit number and tens
and 2 two-digit numbers using
partitioning to subtract. (with re-

grouping)

Use dienes to show how to partition
the number when subtracting with

regrouping. Model using the phrase
'take and make"

Children to draw representations
of dienes as sticks and dots and
cross off.

Recording subtraction in columns
support place value and prepares
for formal written methods with
larger numbers.

Children to use the more formal
partition method to solve
subtraction problems - including
the concept of exchanging.
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**The calculation must be shown
above or alongside the
manipulatives used.

Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less

than, most, least count back, how many left, how much less is..difference, count on, strategy, partition, tens
units




Year 3

Objectives/Strategy

Concrete

Pictorial

Abstract

To subtract numbers with up
to three-digits, using column
subtraction (without
exchanging).

Use dines to model

** The calculation must be shown
above or alongside the manipulatives
used.

Children need to be secure with using
place value counters before moving on
to abstract concept.
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Children to start by using the
partition method used in Year 2.
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Once secure, children to move on
to expanded column subtraction,
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To subtract numbers with up
to three-digits, using column
subtraction (with
exchanging).

Begin with using dienes (see Year 2
subtraction concrete images).

Move to then using place value
counters, modelling exchanging of a
ten into ten ones. Continue to model
using the phrase ‘take and make.’

When confident, children can attempt
their own way to record pictorially (if
needed). Most will move straight to
abstract once the exchanging
(borrowing, take and make) process is
understood.

Children should begin with the
column subtraction learned within
Year 3. Make the link between the
concept of exchanging in the
partition method form Year 2 and
the exchanging in the formal
written method.
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To subtract numbers with up
to three-digits using column
subtraction where they need
to exchange from 2 columns
away. (Over the 0)

Use counters to model exchanging
over the O in the tens (T) column.

Children need to be secure with using
place value counters before moving on

to abstract concept.

60 4 - 25 6 =
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Children to use column subtraction
method with exchanging but going
across the Tens column to borrow
from the Hundreds.
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Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less
than, most, least count back, how many left, how much less is..difference, count on, strategy, partition, tens units




Year 4

Objectives/Strategy

Concrete

Pictorial

Abstract

Subtract numbers with up to 4
digits using the formal compact
column subtraction method.

Model process of exchange using
dienes (see Year 3 if necessary) and
then move on to place value counters.
Continue to use the phrase ‘take and
make' for exchange - see Years 2 and

Children to draw place value
counters and show their exchange

- see Years 2 and 3.
Th [ HITITT T O
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**The calculation must be shown
above or alongside the
manipulatives used.

The children will build on their
understanding of column
subtraction (from Year 3) to
compact column subtraction.

5L 6
-21 73
3073

This will lead to an understanding
of subtracting any numbers,
regardless of size, including
decimal numbers.




** The calculation must be shown
above or alongside the manipulatives
used.

To subtract numbers with up to
three-digits using column
subtraction where they need to
exchange from 2 or 3 columns
away. (Over the 0)

Use counters to model exchanging
over the 0 in the tens (T) column.

Children need to be secure with
using place value counters before
moving on o abstract concept.
600/4/-/125/4/6= 3 458

Children to use column subtraction
method with exchanging but going

across the Tens column to borrow

from the Hundreds.

N>
—[33]1 7]
2|1 %6







Children to be encouraged to use When confident, children can find | Using the column subtraction

place value counters to represent their own way to record the method will lead to an
numbers and take counters away to exchange/regrouping. _ understanding of subtracting
subtract. Oé L | decimal numbers.

1
% %I\ ;

34 b-3.65=428 |

Introduce decimal subtraction
through the context of money.




i
4

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less
Vocabulary than, most, least count back, how many left, how much less is..difference, count on, strategy, partition, tens
units




Year 5

Objectives/Strategy

Concrete

Pictorial

Abstract

Subtract with at least four-digit
numbers, including money and
measures.

Subtract with increasingly large
and more complex numbers and
decimal values (up to 3 decimal
places).

If necessary, model the process of
exchange using numicon or dienes
and then move on to place value
counters. Continue to use the
phrase 'take and make' for exchange
- see Years 2 and 3.

nnnnnnn

If necessary, children to draw
place value counters and show their

exchange - see Years 2 and 3.
T | H]T O
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**The calculation must be shown
above or alongside the
manipulatives used.

The children will build on their
understanding of expanded column
subtraction (from Year 3) to
column subtraction.

2xle 37
-1 9% 3 S Y4
4306 7

This will lead to an understanding
of subtracting any numbers,
regardless of size, including
decimal numbers.

LY g
HEELeRR
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** The calculation must be shown
above or alongside the
manipulatives used.

Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less

than, most, least count back, how many left, how much less is..difference, count on, strategy, partition, tens
units




Year 6

Objectives/Strategy

Concrete

Pictorial

Abstract

Subtract with at least four-digit
numbers, including money and
measures.

Subtract with increasingly large
and more complex numbers and
decimal values (up to 3 decimal
places).

If necessary, model process of
exchange using numicon or dienes
and then move on to place value
counters. Continue to use the
phrase 'take and make' for exchange
- see Years 2 and 3.

e

If necessary, children to draw
place value counters and show
their exchange - see Years 2 and

W8N 6~252F[=]2]3]1 9

**The calculation must be shown
above or alongside the
manipulatives used.

The children will build on their
understanding of expanded column
subtraction (from Year 3) to
column subtraction.

2l 357
-1 94%3 S Y4
4306 7

This will lead to an understanding
of subtracting any numbers,
regardless of size, including
decimal numbers.

g8
HEELeRR
4 | 41,895
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** The calculation must be shown
above or alongside the
manipulatives used.

Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many

fewer/less than, most, least count back, how many left, how much less is..difference, count on, strategy,
partition, tens units




Multiplication



Early Years Foundation Stage

Objectives/Strategy

Concrete

Pictorial

Abstract

Solve problems including doubling

Counting and other maths
resources for children o make 2
equal groups.

Physical and real life examples
that encourage children to see
concept of doubling as adding two
equal groups.

R
TR L

o4

Dy

Pictures and icons that encourage
children to see concept of doubling
as adding two equal groups.

\What is double 47 1‘ l
& 2
1 ‘ "

ey
et |

4+4=8
=W
2‘§4
e

Addition calculations to model
adding two equal groups.

| + |

1 + 4+
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Year 1

Objectives/Strategy

Concrete

Pictorial

Abstract

Doubling

Use practical activities using

manipulatives including multilink
cubes, counters and numicon to
demonstrate doubling.

Draw pictures to show how to
double numbers.

Double. 4 is_S

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

Double,_ 14 is 28.

| |4




Counting in multiples

Count in multiples supported by
using concrete objects in equal
groups such as multilink cubes,
dienes, counters efc

Use a humber line or pictures to
continue supporting counting in
multiples.

Count in multiples of a number
aloud and then, write sequences
with multiples of numbers.

2,4,6,8,10

5, 10, 15, 20, 25, 30

Repeated addition

Use different objects to add equal
groups.

el e

Use a number line to show
repeated addition.

] v L]

- & - . - TalaBeih

o Fhos 3 FAOEREADE N =S

Write addition sentences to
describe objects and pictures.

4443
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Understanding arrays

Use objects laid out in arrays fo
find the answers to multiplication
problems.

Use dots (as pictorial
representation) to understand
arrays.

Write down arrays as
multiplication problems using the
multiplication symbol.

3x2=6
2x5=10

Vocabulary

Groups of, lots of, times, array, altogether, multiply




Year 2

Objectives/Strategy Concrete Pictorial Abstract
Count the groups as children are Children to use pictorial Count in multiples of a number
skip counting, children may use representations such as number aloud.
their fingers as they are skip lines, counting sticks and bar
counting. Use bar models to support | models should be used to show Write sequences with multiples of
concrete objects. representation of counting in numbers.
= | multiples.
5+5+5+5+5+5+5+5=40 ' 0,24,6,8 10
S MWW, Vi, N1 0,3,6,9,12, 15
CounTing in mUIﬁPIQS of 2, 3, 5 and h ‘ 0, 5, 10, 15, 20, 25, 30
10 from O using repeated addition. ; e - e - - ¥ . -

'ii|'lf|'ii"ii . 4 a
23 =

Create arrays using counters, Use representation of arrays to Use an array to write down
multilink cubes and numicon. show different calculations and multiplication sentences.

explore commutativity.
R — 00000

- ¥

Bowew 200000 A 00000
Understand multiplication is o o : : : ~ ~ < 00000
commutative ’ . 5+5+5=15

Pupils should remember from Year 1 .

that an array can be represented in 3+3+3+3+3=15

different equations and that, as o
multiplication is commutative, the Sx3=15
3x5=15




order of the multiplication does not
affect the answer.

000>

Using the inverse. (This is taught
alongside division so pupils
understand how multiplication and
division are related).

Use concrete objects to show
grouping as the opposite to
multiplication.

Use fact family pictorials to show
the relationship between
multiplication and division.

8

Show all 8 related multiplication
and division facts for a given
pictorial representation in
multiplication and division
sentences.

ixd=8
4x1=8
B:2=4
B+dn]
B=2x4
B=ay2
2=B+4
4=8:2
Show ail 8 related fact family sentences,

Vocabulary

Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups,

times as big as, commutative.




Year 3

Objectives/Strategy

Concrete

Pictorial

Abstract

Multiplying a two-digit number
by a one-digit number using
the expanded column
multiplication method.

Show the link to arrays to first
introduce the grid method. (see
below).

i roars of 10
drows ol 3

X

T

Move on to using dienes to move
towards a more compact method.

dmwnol 13

X T u

aag
000
000
=1=1=

e =l b an
b m e

Then move on to using place value
counters within the grid.

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

Children can represent their work
with place value counters in a way
that they understand. The
children can draw the counters
using colours to show the
different amounts of just use the
circles in different parts of the
grid to show their thinking.
Y XS=T72

Children to use bar models to help
them explore missing number
problems.

ax| J!=_7_|::|

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

Children to add up each column to find
the answer.




**The calculation must be shown
above or alongside the manipulatives
used.

Vocabulary

Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times
as big as, commutative, product, multiples of, scale up




Year 4

Objectives/Strategy

Concrete

Pictorial

Abstract

Multiply two-digit and three-digit
numbers by a one-digit number
using the compact column
multiplication method.

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

**The calculation must be shown
above or alongside the
manipulatives used.

Use the grid method (learned in
Year 3) as a bridge to the new
expanded column method for

mul

tiplication.

)

Children to use the compact column
multiplication method as outlined
below.

Vocabulary

Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups,
times as big as, commutative, product, multiples of, scale up, inverse, derive




Year 5

Objectives/Strategy

Concrete

Pictorial

Abstract

Multiply numbers up to four-digits
by a one-digit number using the
column multiplication method.

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

Xi-. 301§ .

— ..".
o "

**The calculation must be shown
above or alongside the
manipulatives used.

Use the grid method (learned in
Year 3) as a bridge and the
expanded column multiplication
method (learned in Year 4) to the
new compact column method for
multiplication.

L4 X3=72

N

Children to be introduced to the
compact column multiplication
method as outlined below.




Multiply numbers up to four-digits
by a two-digit number using the

column multiplication (long) method.

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

X 0 ‘ (4
- R
.c"

7 ® e
L
L)
o 0

(

**The calculation must be shown

above or alongside the
manipulatives used.

For 2-digit multipliers, start by
showing the different rows which
would have been needed in the grid
method learned in Year 3.

x| 20| &
| oj2 00] & O
ALl 201 2 &

Children to be then introduce the
second row within the compact
column multiplication methods as
outlined below. Make the link
between the need for the second
row with the grid method in the
pictorial representation.

2 %
I

X 1€
| 4 &
L& 0
T3

Vocabulary

Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups,
times as big as, commutative, product, multiples of, scale up, inverse, derive, factor pairs, composite numbers,
prime number, factors, squared, cubed




Year 6

Objectives/Strategy

Concrete

Pictorial

Abstract

Multiply numbers up to four-digits
by a one-digit number using the
column multiplication method.

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

**The calculation must be shown
above or alongside the
manipulatives used.

Use the grid method (learned in
Year 3) as a bridge and the
expanded column multiplication
method (learned in Year 4) to the
new compact column method for
multiplication.

LY X3=72
K 33 20

Children to be introduced to the
compact column multiplication
method as outlined below.

| 2

Multiply numbers up to four-digits
by a two-digit number using the
column multiplication (long)
method.

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

For 2-digit multipliers, start by
showing the different rows which
would have been needed in the grid
method learned in Year 3.

2 4 X1 £E=3% % &

x| 2 o] 4|
| ol 00 & D
cli2al 2 4l

Children to be then introduce the
second row within the compact
column multiplication methods as
outlined below. Make the link
between the need for the second
row with the grid method in the
pictorial representation.




**The calculation must be shown
above or alongside the
manipulatives used.

P D¢
F -
o 5o

T3

Multiply decimals up to 2 decimal
places by a single digit.

Remind children that the single
digit belongs in the ones column.
Line up the decimal points in the
question and the answer.

3> |} |9
x38
257- 192

7

Vocabulary

Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups,
times as big as, commutative, product, multiples of, scale up, inverse, derive, factor pairs, composite numbers,

prime number, factors, squared, cubed




Division



Early Years Foundation Stage

Objectives/Strategy

Concrete

Pictorial

Abstract

Solve problems including halving
and sharing.

Halving should include:
- Halving a whole
- Halving a quantity of
objects.

Sharing a quantity of objects.

Children have the opportunities to
physically cut objects, foods or
shapes in half.

MR

Counting and other maths
resources for children to share
into two equal groups.

Use visual supports such as halving
mats and part part-whole models
with manipulatives (physical
objects).

Pictures and icons that encourage
children to see the concept of
halving in relation to subitising,
addition and subtraction
knowledge. An example of this
would be knowing 6 is made of 3
and 3 so half of 6 is 3.

/! a9
> 10
A“ Z 2

Using part part-whole models with
pictures of icons to support
understanding of finding 2 equal
parts of a number to further
understand how two halves make a
whole.

oo oo So oD 0,000,%,0

Pictures for children to create and
visualise 3 or more equal groups.




Counting and other maths
resources for children to explore
sharing with more than 2 equal
groups.




Year 1

Objectives/Strategy

Concrete

Pictorial

Abstract

Division as sharing (sharing objects
into groups).

Using objects to share them into 2
equal groups.

' ¢

lh v'e

88

Children to use pictures or shapes
to share amounts/ quantities.

£ $3

8+2=4

Children to use bar modelling to
show and support understanding of
division, wholes and equal parts.

¥ - *

12+#4=3

Share an amount between 2 or 3
equal groups and solve mentally
with numbers up to 20 and
construct number sentences to
show this.

Share 9 buns between three people.

g+3=3

Vocabulary

share, share equally, one each, two each..., group, groups of, lots of, array




Year 2

Objectives/Strategy

Concrete

Pictorial

Abstract

Division as grouping

Divide quantities into equal groups.

Use multilink cubes, counters or
objects to aid understanding of
division into equal groups.

10\ 96 + 3 =32
SEARE o, o, o
g% 9 e o o Zeo

Use a humber line to show jumping
back groups of a number. The
number of jumps equals the number
of groups.

g 1 2 3 4 5§ &8 7T B & W M 12

¥ ¥ v

Continue to use bar models to
represent division. Think of the bar
as a whole. Split the second bar
into the number of equal groups
required and then work out how
many would be needed in each
group. Link the bar model to the
multiplication sentence too.

Use multiplication facts know about
the 2s, 3s, 5s and 10s to solve
division questions mentally.

2B+7=4

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

Vocabulary

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into,
division, grouping, number line, left, left over




Year 3

Objectives/Strategy

Concrete

Pictorial

Abstract

Division as grouping

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

86«3 =32

g- r::" “e
o o8 e

Continue to use the bar model to aid
solving division problems linking to
known multiplication facts.

Use multiplication facts know about the
2s, 3s, 4s, 5s, 8s and 10s to solve
division questions mentally.

How many groups of 6 in
247

24:6=4

Division with arrays

Link division to muITipllca’rlon arrays by
creating arrays and thinking about the
number sentences which can be

Egl54+3=5%

Sx3=]15

15+5=3 3x5=15

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

©
C\
O
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@0 0O
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00O

Find the inverse of multiplication and
division sentences by creating the
eight related number sentences for a
give array.

0000
LIX |l |=
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Divide two-digit
numbers by a one-
digit number by
partitioning tens and
ones.

Use place value grids to solve division
problems.

Use part part-whole models to show
division statements.

46 -2 =

Lo +2=20

OO

_b5 :2:3

® O QLY
o 20, 3 . 23

Divide numbers that
involve exchanging
between the tens
and ones with no

Use place value counters to divide 2
digit numbers into equal groups.
O 680
. o
[ ':_.:oo] rc::oo} {J ool
00| 00/ 00

He shares the tens first
and exchanges the
remaining ten for ones

Then he shares
the ones
2+3=14

Children to use pictorial
representations for the place value
counters alongside the part-whole
models.

Children to use their times-tables
knowledge to partition the number into

42 :3:=14

® @ QY

20 :3:10

OO

"]_ +3:L+_

O
Q

g

remainders. multiples of the divisor.
Ij e
Vocabulary share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division,

grouping, number line, left, left over, product




Year 4

Objectives/Strategy

Concrete

Pictorial

Abstract

Divide up to three-digit numbers
by a one-digit number using short
division.

Use place value counters to divide
using the bus stop method
alongside.

#*%+3 Tons Units
3 .

20 e

1 (ONO N e e

200 0@

Children can continue to use drawn
diagrams such as the partitioning
and dividing using the part part-
whole methods learnt in Year 3.

/O C‘:‘) (0O T’O O)
109/\00/00)

-

Children to be taught short
division (bus stop). Begin with
divisions that divide equally with no

remainders.
30112

2319 36
|42
342 6

Children should be made aware
that a O is used to keep the place
value, if the number is not divisible
at the start.

073
3)2% 9

Vocabulary

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into,
division, grouping, number line, left, left over, product, division facts, inverse, derive




Year 5

Objectives/Strategy

Concrete

Pictorial

Abstract

Divide up to four-digit numbers by
a one-digit number using short
division.

Use place value counters to divide
using the bus stop method

alongside.
%+3 Tons Units
3 .
oo e
3 & EE ® @
00 09

Children can continue to use drawn
diagrams such as the partitioning
and dividing using the part part-
whole methods learnt in Years 3
and 4.

TR
k‘\Q @ H\E?_Q; \Q Q.—’J

Children to use short division (bus
stop) method learned in Year 4.
Begin with divisions that divide
equally with no remainders.

319
23]9 36

Children should be made aware
that a O is used to keep the place
value, if the number is not divisible
at the start.

07 3
3)8% 9

Divide at least four-digit numbers
by a one-digit number using the
short division method and
interpreting the remainder
appropriately for context.

Use place value counters to divide
using the bus stop method
alongside with questions which have
remainders.

%3 Tors Units
3 2
' e
D00 08
1 ool - W]
D @ G e

Children can continue to use drawn
diagrams such as the partitioning
and dividing using the part part-
whole methods learnt in Years 3
and 4 with questions which include
remainders.

iﬁw@ﬁﬁ@w
‘xQ @ 5\9_9; \Q ij

Continue to use short division (bus
stop) method to solve division
questions which have remainders.

06635
8)5°3%0%9




Vocabulary

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into,
division, grouping, number line, left, left over, product, division facts, inverse, derive, formal written method.




Year 6

Objectives/Strategy

Concrete

Pictorial

Abstract

Divide at least four-digit numbers
by a one-digit number using the
short division method and
interpreting the remainder
appropriately for context.

Use place value counters fo divide
using the bus stop method
alongside with questions which
have remainders.

%+3 Tons Units

Children can continue to use drawn
diagrams such as the partitioning
and dividing using the part part-
whole methods learnt in Years 3
and 4 with questions which include
remainders.

(eloY(eoloNolon
\09\00/Q0/

-

Children to use short division (bus
stop) method learned in Year 4.
Begin with divisions that divide
equally with no remainders.

31
23|19 36

Children should be made aware
that a O is used to keep the place
value, if the number is not divisible
at the start.

073
3)%% 9

Continue to use short division (bus
stop) method to solve division
questions which have remainders.

06635
8)5°3°0%9




Divide at least three-digit
numbers by a two-digit number
using the long division method and
interpreting the remainder
appropriately for context.

Abstract Only

Children to be taught how to divide at least a three-digit number by a two-digit number. See method below.

Two goes into 2 one sme, or 2
hundreds - 2 = 1 hundred

Multiply 1 x 2 =2 write that 2 under
the two, and subtract 1o find the
remainder of zero

1. Divide. 2. Muitiply & subtract. 3. Drop down the next digit.
Rte hto Rto
1 1 18
20278 2)278 2)278
=2 =21
0 07

Next, arop down the 7 of the tens
next 1o the zero

Divide 2 into 7 Place 2 into the
Qquotient

Multiply 3 x 2 « & write that & under
the 7. and subtract 10 find the
remaingder of 1 ten

Divide. Multiply & subtract. Drop down the next digit.
Ate hto Rto
13 13 13
2)278 2)278 2)278
-2 ¥ | -2
07 07 07
-8 -6
1 18

Next, drop down the 8 of the ones
next 10 the 1 leflover ten

Divide 2 into 13, Place 9 into the
Quotent

Multiply & x 2 = 18 arite that 18
under the 18, and sublract to find the
remainder of zero

1. Divide 2. Multiply & subtract. 3. Drop down the next digit,
hto hto hte
1389 139 139
2)278 20278 27278
-2 -2 -2
07 07 07
- 6 - 6 - 6
18 18 18
=18 218
0 0

There are no more digits 1o drop
down. The quotient is 138

Vocabulary

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into,
division, grouping, number line, left, left over, product, division facts, inverse, derive, formal written method.




