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Vision

Open Hearts, Open Minds, Open Doors

Values

Respect Luke 10:287 The Good Samaritan

Responsibility Luke 151%32 The Prodigal Son

Compassion Luke 19,410 Zacchaeus the tax collector
Perseverance Luke 5:126 A man is helped by friends to see Jesus
Aims

Our principle aim-For all to know that they are welcome

To show kindness andbrgiveness
To listen to oneanother

To seek enjoyment in our work.
To show patience with oneanother
To show love towards oneanother

To show courage in our work

To keep the children at the heart of our decisions
To embrace innovation and change

To trustone another

To inspire one another

To celebrate the dignity and worth of each individual
To begin each new day positively

To reach out to oneanother

To have confidence

To encourage oneanother

To support and challenge onanother
To believe in oneanother



Introduction

This policy has been largely adapted from the White Rose Maths Hub Calculation Policy
with further material added.

It has been devised to meé#te requirements of the National Curriculum 201fér the

teaching and learning of mathematicghe policyprovides guidance on appropriate
calculation metlods and progression from EYieS'ear 6. The content set out in yearly
blocks and outlines eear, smooth progressn oflearning calculations across the school.

Age RelatedExpectations

The calculation policyis organised accarding to age-relatedexpectationsas set out in the
National Curiculum2014. It is vitalthat pupilsare taught accordingto the stage that they
are currently working at.

Our overall aim is that when children leaveckhampton they will:

x have a secure knowledge of number facts and a good understanding of the four
operations;

x make use of diagrams and informal notes (jottings) to help record steps when using
mental methods or as a visual representation of a mental rodth

x have an efficient, reliable, formal, written method of calculation for each operation that
they can apply with confidence when undertaking calculations that they cannot carry
out mentally.

x have a secure knowledge of multiplication facts and recall

This policy supports the White Rose maths scheme usetlitfhout the school. lbutlines

the skills, representations and models for teaching and learning of calcuktaegies in

mathematics. lis designed to help teachers and staffLeckhamptorensue that

calculation is taught consistently across the school to support children to develop a deep
understanding of numbeand calculation. Isialso designed to help parents, carers and
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representations and models used in our school.

Within each year group section theeis information which shows the skills that will be
taught and information on the models and images that could be usedipport the
teaching of thattoncep. At the end of thedocumentthere is an overview of different
models and imagewhich provides explanations of the benefits of using the models and
show the links between the different operations.

A glossary of terms is provided at the end of the calculation policy to support understanding
of the key language used to teach the four operations.



EYFS

Developing a strong grounding in number is essential so that all children develop the necedslang blocks to excel mathematically. Childrer

should be able to count confidently, develop a deep understanding of the numbers to 10, the relationships between thematteths within
those numbers (Statutory Framework 2021)

Addition

Children areencouraged to gain a sense of the number system through the
of counting concrete objects.

They combine objects in practical ways and count all.

They understand addition as counting on and will coumiroones and twos
using objecs, cubesbead string and number line.
They use concrete and pictorial representation to record their calculations.

They begin to use + and = They are encouraged to develop a mental pictu
the number system in their heads to use for calculations.

Higherattaining children may be able to represent their calculations using
symbols and numbers within a written calculation.

Subtraction

Children are encouraged to gain a sense of the number system through th
of counting concrete objects.

They undestand subtraction as counting out.

o,
First there were 5 people on the bus.
Then 2 people got off the bus,
Now there are 3 peogple on the bus.
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They begin to count back in ones and twos using objects, cubes, bead stril
and number line. 131

1

They use concrete and pictorial representation to record their calculations. -2 EF P4 ET

They begin to useand =

They areencouraged to develop a mental picture of the number system in
their heads to use for calculations.

Higher attaining children may be able to represent their calculations using
symbols and numbers within a written calculation.

Multiplication

Children us concrete objects to make and count equal groups of objects. @@ 6in 2 equal %@@ 6 in groups of 2
groups (pairs)

They will count on in twos using a bead string and number line. W

They understand doubling as repeated addition. 2 +2 =4 n l?
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They use concrete and pictorial representation to record their calculations.
Higher attaining children may be able to represent their calculations using
symbols and numbers within a written calculation.




Division

Children use concrete objects tount and share equally into 2 groups. 6 cak
shared between 2 people each person gets 3 cake 6 3

-

They count a set of objects and halve them by making two equal groups.

They understand sharing and halving as dividing by 2.

They use ancrete and pictorial representation to record their calculations.
Higher attaining children may be able to represent their calculations using
symbols and nhumbers within a written calculation.




Year 1

Addition

Skill: Add 1-digit numbers within 10

Year: 1

Skill: Add 1 and 2-digit numbers to 20

Year: 1/2
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When adding
numbers to 10,
children can explore
both aggregation and
augmentation.

The part-whole
model, discrete and
continuous bar
model, number
shapes and ten frame
support aggregation.

The combination bar
model, ten frame,
bead string and
number track all
support
augmentation.
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When adding one-
digit numbers that
cross 10, it is
important to highlight
the importance of ten
ones equalling one
ten. In Year 1, this is
only done just by
counting on. From
Year 2, use different
manipulatives can be
used to represent this
exchange alongside
number lines to
support children in
understanding how to
partition their jumps.

Subtraction

Skill: Subtract 1-digit numbers within 10

Year: 1

Skill: Subtract 1 and 2-digit numbers to 20

Year: 1/2
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Part-whole models,
bar models, ten
frames and number
shapes support
partitioning.

Ten frames, number
tracks, single bar
models and bead
strings support
reduction.

Cubes and bar
models with two bars
can support finding
the difference.
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In Year 1, subtracting
one-digit numbers
that cross 10, is done
by counting back,
using objects, number
tracks and number
lines. From Year 2,
children should be
encouraged to find
the number bond to
10 when partitioning
the subtracted
number. Ten frames,
number shapes and
number lines are
particularly useful for
this.

Multiplication

Division

Skill: Solve 1-step problems using multiplication (sharing)

Year: 1/2

Skill: Solve 1-step problems using multiplication

Year: 1/2

There are 20 apples altogether.
They are shared equally between 5 bags.
How many apples are in each bag?
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Children solve
problems by sharing
amounts into equal
groups.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record division
formally.

In Year 2, children are
introduced to the
division symbol.

:

One bag holds 5 apples.
How many apples do 4 bags hold?
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5+5+5+5=20
4x5=20
5x4=20

Children represent
multiplication as
repeated addition in
many different ways.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record multiplication
formally.

In Year 2, children are
introduced to the
multiplication symbol.




Skill

Representations/model

Add two Xdigit numbers to 10

Partwhole model

Bar model

Number shapes

Ten frames (within 10)
Bead strings (10)
Number tracks

Add 1 and ddigit numbers to 20

Partwhole model

Bar model

Number shapes

Ten frames (within 20)
Bead strings (20)
Number tracks
Number lines (labelled)
Straws

Subtract two idigit numbers to 10

Partwhole model

Bar model

Number shapes

Ten frames (within 10)
Bead strings (10)
Number tracks

Subtract land 2digit numbers to 20

Partwhole model

Bar model

Number shapes

Ten frames (within 20)
Bead string (20)
Number tracks
Number lines (labelled)
Straws

Solve onestep problems with multiplication

Bar model
Number shapes
Counters

Ten frames
Beadstrings
Number lines

Solve onestep problems with division (sharing)

Bar model

Real life objects
Arrays
Counters

Solve onestep problems with division (grouping)

Real life objects
Number shapes
Bead strings
Ten frames
Number lines
Arrays
Counters




Year 2

Addition

Skill: Add three 1-digit numbers

Year: 2

Skill: Add 1-digit and 2-digit numbers to 100

Year: 2/3

When adding three 1-
digit numbers,
children should be
encouraged to look
for number bonds to
10 or doubles to add
the numbers more
efficiently.

This supports
children in their
understanding of
commutativity.

Manipulatives that
highlight number
bonds to 10 are
effective when adding
three 1-digit numbers.
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When adding single
digits to a two-digit
number, children
should be
encouraged to count
on from the larger
number.

They should also
apply their knowledge
of number bonds to
add more efficiently
eg.8+5=135038
+5=43.

Hundred squares and
straws can support
children to find the
number bond to 10.

Subtraction

Skill: Subtract 1and 2-digit numbers to 20

Year: 1/2
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In Year 1, subtracting
one-digit numbers
that cross 10, is done
by counting back,
using objects, number
tracks and number
lines. From Year 2,
children should be
encouraged to find
the number bond to
10 when partitioning
the subtracted
number. Ten frames,
number shapes and
number lines are
particularly useful for
this.

Skill: Subtract 1and 2-digit numbers to 100

Year: 2/3
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Children can also use
a blank number line
to count back to find
the difference.
Encourage them to
jump to multiples of
10 to become more
efficient.

From Year 3,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws become
less efficient.

Multiplication

Division

Skill: Solve 1-step problems using multiplication

Year: 1/2

Skill: Solve 1-step problems using division (grouping)

Year: 1/2
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One bag holds 5 apples.
How many apples do 4 bags hold?

© 0\/© 0\/0 0\/C ©
© o o =}
0 o/\0 9/\0 o/\0 ¢

20000

5454+54+5=20
00000
00000 4%5=20
0000 5x4=20

Children represent
multiplication as
repeated addition in
many different ways.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record multiplication
formally.

In Year 2, children are
introduced to the
multiplication symbol.

They are put in bags of 5.
How many bags are there?

© @\/© © OO OO
(¢] © &) O
© 0/\Q © OO Qo ¢

There are 20 apples altogether. 1

20+5=4
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Children solve
problems by grouping
and counting the
number of groups.
Grouping encourages
children to count in
multiples and links to
repeated subtraction
on a number line.
They can use
concrete
representations in
fixed groups such as
number shapes which
helps to show the link
between
multiplication and
division.




Skill Representations/model
Add three 1digit numbers Partwhole model
Bar model

Ten frames (within 20)
Number shapes

Add 1 and ddigit numbers to 100

Partwhole model

Bar model

Number lines (labelled)
Number lines (blank)
Straws

Hundred square

Add two 2digit numbers

Partwhole model
Bar model

Number lines (blank)
Straws

Base 10

Place value counters

Subtract 1 and -2ligit numbers to 100

Partwhole model

Bar model

Number lines (labelled)
Number lines (blank)
Straws

Hundred square

Subtract two 2digit numbers

Partwhole model
Bar model

Number lines (blank)
Straws

Base 10

Place value counters

Solve onestep problems withmultiplication

Bar model
Number shapes
Counters

Ten frames
Bead strings
Number lines

Solve onestep problems with division (sharing)

Bar model

Real life objects
Arrays
Counters

Solve onestep problems with division (grouping)

Real life objects
Number shapes
Bead strings
Ten frames
Number lines
Arrays
Counters




Year 3

Addition

Skill: Add two 2-digit numbers to 100

Year: 2/3

Skill: Add numbers with up to 3 digits

Year: 3
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Children can use a
blank number line
and other
representations to
count on to find the
total. Encourage them
to jump to multiples
of 10 to become
more efficient.

From Year 3,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws become

less efficient.
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Base 10 and place
value counters are
the most effective
manipulatives when
adding numbers with
up to 3 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.

Subtraction

Skill: Subtract 1and 2-digit numbers to 100

Year: 2/3

Skill: Subtract numbers with up to 3 digits

Year: 3
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Children can also use
a blank number line
to count back to find
the difference.
Encourage them to
jump to multiples of
10 to become more
efficient.

From Year 3,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws become
less efficient.
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Base 10 and place
value counters are
the most effective
manipulative when
subtracting numbers
with up to 3 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.

Multiplication

Division

Skill: Multiply 2-digit numbers by 1-digit numbers

Year: 3/4
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Informal methods
and the expanded
method are used in
Year 3 before moving
on to the short
multiplication method
in Year 4.

Place value counters
should be used to
support the
understanding of the
method rather than
supporting the
multiplication, as
children should use
times table
knowledge.

Skill: Divide 2-digits by 1-digit (sharing with no exchange)

Year: 3

00 0000
ol® 0000

When dividing larger
numbers, children can
use manipulatives
that allow them to
partition into tens and
ones.

Straws, Base 10 and
place value counters
can all be used to
share numbers into
equal groups.

Part-whole models
can provide children
with a clear written
method that matches
the concrete
representation.




Division

Skill: Divide 2-digits by 1-digit (sharing with exchange) Year: 3/4 Skill: Divide 2-digits by 1-digit (sharing with remainders) Year: 3/4
TTD comm waeee When dividing When dividing
lvi numbers with
Tens L ow 52 2:;::?:2;?[;25} an L 53 remainders, children
= new R S g, nee P can use Base 10 and

can use Base 10 and
place value counters
to exchange one ten
for ten ones.

Children should start
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place value counters
to exchange one ten
for ten ones.
Starting with the
equipment outside
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Skill Representations/model
Add with up to 2digits Partwhole model
Bar model
Base 10

Place value counters
Column addition

Subtract with up to 3digits

Partwhole model
Bar model

Base 10

Place value counters
Column addition

Multiply 2-digit by * digit numbers

Place value counters
Base 10

Expanded written method
Shortwritten method

Divide 2digits by 1 digit (no exchange sharing)

Straws

Base 10

Bar model

Place value counters
Partwhole model

Divide 2digits by 1 digit (sharing with exchange)

Straws

Base 10

Bar model

Place value counters
Partwhole model

Divide 2digits by % digit (sharing with remainders

Straws

Base 10

Bar model

Place value counters
Partwhole model




Year 4

Addition

Subtraction

Skill: Add numbers with up to 4 digits

Year: 4

Skill: Subtract numbers with up to 4 digits

Year: 4
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Base 10 and place
value counters are
the most effective
manipulatives when
adding numbers with
up to 4 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.
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Base 10 and place
value counters are
the most effective
manipulatives when
subtracting numbers
with up to 4 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.

Multipl

ication

Skill: Multiply 2-digit numbers by 1-digit numbers

Year: 3/4

Skill: Multiply 3-digit numbers by 1-digit numbers

Year: 4
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Skill Representations/model
Add with more than 4 digits Partwhole model
Bar model

Place value counters
Column addition

Add with up to 3 decimal places

Partwhole model
Bar model

Place value counters
Column addition

Subtract with up to 4digits

Partwhole model
Bar model

Place value counters
Columnaddition

Multiply 2-digit by % digit numbers

Place value counters
Base 10

Expanded written method
Short written method

Multiply 3-digit by % digit numbers

Place value counters
Base 10
Short written method

Divide 2digits by % digit (sharing withremainders)

Straws

Base 10

Bar model

Place value counters
Partwhole model

Divide 2digits by 1 digit (grouping)

Place value counters
Counters

Place value grid
Written short division

Divide 3digits by 1 digit (grouping)

Place value counters
Counters

Place value grid
Written short division

Divide 3digits by 1 digit (sharing with exchange)

Base 10

Bar model

Place value counters
Partwhole model




Year 5

Addition

Skill: Add with up to 3 decimal places

Year: 5
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Place value counters
and plain counters on
a place value grid are
the most effective
manipulatives when
adding decimals with
1,2 and then 3
decimal places.

Ensure children have
experience of adding
decimals with a
variety of decimal
places. This includes
putting this into
context when adding
money and other
measures.

Skill: Add numbers with more than 4 digits

Year:5/6
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Place value counters
or plain counters on a
place value grid are
the most effective
concrete resources
when adding
numbers with more
than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using
the column method
to add larger
numbers efficiently.

Subtraction

Skill: Subtract numbers with more than 4 digits

Year: 5/6

Year: 5/6
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[ 294,382 — 182,501 = 111,881
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Place value counters
or plain counters on a
place value grid are
the most effective
concrete resource
when subtracting
numbers with more
than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using
column method to
subtract larger
numbers efficiently.

Skill: Subtract with up to 3 decimal places
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Place value counters
and plain counters on
a place value grid are
the most effective
manipulative when
subtracting decimals
with 1, 2 and then 3
decimal places.

Ensure children have
experience of
subtracting decimals
with a variety of
decimal places. This
includes putting this
into context when
subtracting money
and other measures.

Multipl

ication

Skill: Multiply 4-digit numbers by 1-digit numbers

Year: 5
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When multiplying 4-
digit numbers, place
VEIUE counters are
the best manipulative
to use to support
children in their
understanding of the
formal written
method.

If children are
multiplying larger
numbers and
struggling with their
times tables,
encourage the use of
multiplication grids so
children can focus on
the use of the written
method.

Skill: Multiply 2-digit numbers by 2-digit numbers

Year: 5
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When multiplying a
multi-digit number by
2-digits, use the area
model to help
children understand
the size of the
numbers they are
using. This links to
finding the area of a
rectangle by finding
the space covered by
the Base 10.

The grid method
matches the area
model as an initial
written method
before moving on to
the formal written
multiplication
method.




Skill: Multiply 3-digit numbers by 2-digit numbers

Year: 5
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Children can continue
to use the area model
when multiplying 3-
digits by 2-digits.
Place value counters
become more
efficient to use but
Base 10 can be used
to highlight the size of
numbers.

Children should now
move towards the
formal written
method, seeing the
links with the grid
method.

Skill: Multiply 4-digit numbers by 2-digit numbers

Year: 5/6

2,739 x 28 = 76,692

When multiplying 4-
digits by 2-digits,
children should be
confident in using the
formal written
method.

If they are still
struggling with times
tables, provide
multiplication grids to
support when they
are focusing on the
use of the methad.

Consider where
exchanged digits are
placed and make
sure this is consistent.

Divi

sion

Skill: Divide 2-digits by 1-digit (grouping)

Year: 5

Skill: Divide 3-digits by 1-digit (grouping)

Year: 5

When using the short
division method,
children use grouping.
Starting with the
largest place value,
they group by the
divisor.

Language is
important here.
Children should
consider ‘How many
groups of 4 tens can
we make?’ and ‘How
many groups of 4
ones can we make?"

Remainders can also
be seen as they are
left ungrouped.

Tens

06 OOOC0000

Hundreds Tens

0000/0000
00009

Children can continue
to use grouping to
support their
understanding of
short division when
dividing a 3-digit
number by a 1-digit
number.

Place value counters
or plain counters can
be used on a place
value grid to support
this understanding.
Children can also
draw their own
counters and group
them through a more

pictorial method.

Skill: Divide 4-digits by 1-digit (grouping)

Year: 5

| 8532+2=4266

Place value counters
or plain counters can
be used on a place
value grid to support
children to divide 4-
digits by 1-digit.
Children can also
draw their own
counters and group
themn through a more
pictorial method.

Children should be
encouraged to move
away from the
concrete and pictorial
when dividing
numbers with
multiple exchanges.




Skill

Representations/model

Add with up to 4digits

Partwhole model
Bar model

Base 10

Place value counters
Column addition

Subtract with more than 4 digits

Partwhole model
Bar model

Place value counters
Column addition

Subtract with ugo 3 decimal places

Partwhole model
Bar model

Place value counters
Column addition

Multiply 4-digit by % digit numbers

Place value counters
Short written method

Multiply 2-digit by 2 digit numbers

Place value counters
Base 10

Short written method
Grid method

Multiply 2-digit by 3 digit numbers

Place value counters
Short written method
Grid method

Multiply 2-digit by 4 digit numbers

Formal written method

Divide 3digits by 1 digit (grouping)

Place value counters
Counters

Place value grid
Written short division

Divide 4digits by 1 digit (grouping)

Place value counters
Counters

Place value grid
Written short division




Year 6

Addition

Skill: Add numbers with more than 4 digits

Year:5/6

104,328

7
|

Place value counters

| 104528

| sm |

or plain counters on a

104,328 L

place value grid are

the most effective

concrete resources
? | when adding

‘ numbers with more

than 4 digits.

—

104,328 + 61,731 = 166,059 }

At this stage, children

should be
encouraged to work
in the abstract, using
the column method
to add larger
numbers efficiently.

Subtraction

Skill: Subtract numbers with more than 4 digits

Year: 5/6

294,382

294,382

| 182501 [ ]

294,382
-
?

[ 294,382 — 182,501 = 111,881 ]
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Place value counters
or plain counters on a
place value grid are
the most effective
concrete resource
when subtracting
numbers with mare
than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using
column method to
subtract larger
numbers efficiently.

Skill: Subtract with up to 3 decimal places

Year:5/6

543

4 q
) () —t— &s
@ 543 273
A e
| 543-27=273 |
Ones @ Hundredths Lo A Honcrats
8000' of-1-1-) ::i :oo folele}
(11 ]
4
®

Place value counters
and plain counters on
a place value grid are
the most effective
manipulative when
subtracting decimals
with 1, 2 and then 3
decimal places.

Ensure children have
experience of
subtracting decimals
with a variety of
decimal places. This
includes putting this
into context when
subtracting money
and other measures.

Multiplication

Division

Skill: Multiply 4-digit numbers by 2-digit numbers

Year: 5/6

Skill: Divide multi digits by 2-digits (short division)

Year: 6

X 2 8

2,739 x 28 = 76,692

When multiplying 4-
digits by 2-digits,
children should be
confident in using the
formal written
method.

If they are still
struggling with times
tables, provide
multiplication grids to
support when they
are focusing on the
use of the method.

Consider where
exchanged digits are
placed and make
sure this is consistent.

E 432+12=36
12 4 3 2
~ 0 4 8 a
(7335+15=489 | [T 7. = W

[15|30|45‘60‘?5[90|1D5|120‘135’150|

When children begin
to divide up to 4-
digits by 2-digits,
written methods
become the most
accurate as concrete
and pictorial
representations
become less effective.
Children can write out
multiples to support
their calculations with
larger remainders.
Children will also
solve problems with
remainders where the
quotient can be
rounded as
appropriate.




Division

Skill: Divide multi-digits by 2-digits (long division)

Year: 6

Skill: Divide multi digits by 2-digits (long division)

Year: 6

olsTs 2x1=12 Children can also 2. 4/rj12 1x15=15 When a remainder is
12x2=24 divide by 2-digit 115 m 2%15=30 left at the end of a
1 2|14 3 2 12x3=36 : :
(x30) numbers using long ; ) _ calculation, children
12x4=48 . X s - 300 3x15=45 )
- 36 0 12%5=60 432 +-12 =36 division. 372 -15=24r12 W 4x15=60 can either leave itas a
72 (x6) 12x6=72 \ J 7|2 w1575 remainder or convert
- 712 12x7=84 Children can write out - 6 0 = it to a fraction.
0 g : ? = ;3068 multiples to support 12 10x15=150" | This will depend on
12x 10-= 120 their calculations with the context of the
larger remainders. question.
R R 2(a|?
= Children will also 5 Children can also
57 3 3 5 1530 . TR :
_ 6 00 0 (xa00 solve problems with | answer questions
3x15=45 remainders where the -/3/0|0 4 where the quotient
- — 13 35 = = =
( ?'335 =15 =489 J ~71 2 0 0 (xsn) 4x15=60 quotient can be 702 [372 =15=24 5 needs to be rounded
13 5 5x15=75 rounded as - slo according to the
- 135 (9 10x%15=150 appropriate. context.
5 112
Skill Representations/model

Multiply 2-digit by 4 digit numbers

Formal written method

Divide multidigits by 2digits (short division)

Written short division
List of multiples

Divide multidigits by 2digits (long division)

Written short division
List of multiples




Overview of different models andhages that can support the

teaching of different concepts.

These provide explanations of the benefits of using the models and show kisebltween different

operations

Addition and Subtraction

PartWhole Model

2 3
* e
IR IS
7=4+3 7-3=4
7=3+4 7-4=3
15 | 26
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This partwhole model supportghildren in their understanding of aggregation and
partitioning. Due to its shape, it can be referred to as a cherry-phadle model.
When the parts are complete and the whole is empty, children use aggregation t
the parts together to find the totaWhen the whole is complete and at least one of
the parts is empty, children use partitioning (a form of subtraction) to find the mis
part. Partwhole models can be used to partition a number into two or more parts,
to help children to partition a mmber into tens and ones or other place value
columns. In KS2, children can apply their understanding of thevgaote model to
add and subtract fractions, decimals and percentages.

Bar Model (single)

Concrete w [ [ [ [ [e/ee)

7 7

oserete ([ ] [L] I‘I/L{L/\

Combination ...

Continuous [ 4 l 3 H ? LZ/‘

477 53
I I
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The single bar model is another type gbat-whole model that can support children
in representing calculations to help them unpick the structure. Cubes and counte
can be used in a line as a concrete representation of the bar model. Discrete bar
models are a good starting point with smallemnliers. Each box represents one
whole. The combination bar model can support children to calculate by counting
from the larger number. It is a good stepping stone towards the continuous bar
model. Continuous bar models are useful for a range of valeeh Eectangle
represents a number. The question mark indicates the value to be found. In KS2
children can use bar models to represent larger numbers, decimals and fractions

Bar Model (Multiple)

Discrete

FFFHI Lo 743=m0
CLLTTTT] 7o3=4
:D 4
Continuous
[ 7 [ 2394
[ 3 4 1014 1380
7-3=4 2,394 — 1,014 = 1,380

The multiple bar model is a good way to compare quaagitivhilst still unpicking the
structure. Two or more bars can be drawn, with a bracket labelling the whole
positioned on the right hand side of the bars. Smaller numbers can be represente
with a discrete bar model whilst continuous bar models are moreatiffe for larger
numbers. Multiple bar models can also be used to represent the difference in
subtraction. An arrow can be used to model the difference. When working with
smaller numbers, children can use cubes and a discrete model to find the differe
This supports children to see how counting on can help when finding the differen

Number Shapes

o

7=4+3 7=3+4 7-3=4
9+1

6+ 743 8+2

Number shapes can be useful to support children to subitise numbers as well as
explore aggregation, partitioning and number bonds. When addingbers, children
can see how the parts come together making a whole. As children use number s
more often, they can start to subitise the total due to their familiarity with the shay
of each number. When subtracting numbers, children can start viagwhole and
then place one of the parts on top of the whole to see what part is missing. Again
children will start to be able to subitise the part that is missing due to their familia
with the shapes. Children can also work systematically to findbmurbhonds. As they
increase one number by 1, they can see that the other number decreases by 1 tq
all the possible number bonds for a number.




Cubes

7=4+3

7=3+4

Cubes can be useful to support children with the addition and subtraction cfiggie
numbers. Wien adding numbers, children can see how the parts come together t
make a whole. Children could use two different colours of cubes to represent the
numbers before putting them together to create the whole. When subtracting
numbers, children can start witthhe whole and then remove the number of cubes
that they are subtracting in order to find the answer. This model of subtraction is
reduction, or take away. Cubes can also be useful to look at subtraction as differ
Here, both numbers are made and theéndd up to find the difference between the
numbers. Cubes are useful when working with smaller numbers but are less effic
with larger numbers as they are difficult to subitise and children may miscount th

Ten Frames (within 10)

4+3=7 4isapart.
...I.O 3"';?: 3is a part.
O O I s 7 is the whole.
First Then Now
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When adding andubtracting within 10, the ten frame can support children to
understand the different structures of addition and subtraction. Using the languag
parts and wholes represented by objects on the ten frame introduces children to
aggregation and partitioningAggregation is a form of addition where parts are

combined together to make a whole. Partitioning is a form of subtraction where tk
whole is split into parts. Using these structures, the ten frame can enable childrer
find all the number bonds for aumber. Children can also use ten frames to look af
augmentation (increasing a number) and tedeay (decreasing a number). This car
be introduced through a first, then, now structure which shows the change in the
ydzYo SN Ay (KS Wi K Sigtda story stricie to hefpickildred | ]
understand the change e.g. First, there were 7 cars. Then, 3 cars left. Now, therg
cars.

Ten Frames (within 20)

When adding two single digits, children can make each number on separate ten
frames before rmving part of one number to make 10 on one of the ten frames. Tt
supports children to see how they have partitioned one of the numbers to make 1
and makes links to effective mental methods of addition. When subtracting a one
digit number from a twedigit number, firstly make the larger number on 2 ten
frames. Remove the smaller number, thinking carefully about how you have
partitioned the number to make 10, this supports mental methods of subtraction.
When adding three singldigit numbers, children camake each number on 3
separate 10 frames before considering which order to add the numbers in. They
be able to find a number bond to 10 which makes the calculation easier. Once ag
the ten frames support the link to effective mental methods of &iddi as well as the
importance of commutativity.

Bead strings

Different sizes of bead strings can support children at different stages of addition
subtraction. Bead strings to 10 are very effective at helping children to investigate
number bondup to 10. They can help children to systematically find all the numb
bonds to 10 by moving one bead at a time to see the different numbers they havg
partitioned the 10 beads into e.g. 2 + 8 = 10, move one bead, 3 +7 =10. Bead s
to 20 work in a snilar way but they also group the beads in fives. Children can ap
their knowledge of number bonds to 10 and see the links to humber bonds to 20.
Bead strings to 100 are grouped in tens and can support children in number bong
100 as well as helpinghen adding by making ten. Bead strings can show a link to
adding to the next 10 on number lines which supports a mental method of additig




