Derby High Primary School
Calculation Policy

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 learn procedures by rote, but develop their understanding of these
procedures through the use of concrete materials and pictorial representations. The focus must always remain on
breadth and depth, rather than accelerating through procedures and concepts for ‘older’ year groups.
This policy 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. All calculation objectives, taken from the National
Curriculum Programme of Study, are written in red on the Calculation Policy documents for each year group.
How to use the policy
Teachers can use any teaching resources they wish to use; the policy does not recommend one set of resources over
another, rather that, a variety of resources are used. For each of the four rules of number, different strategies are laid
out with examples of what concrete materials can be used and how, along with suggested pictorial representations.
The principle of the concrete-pictorial-abstract (CPA) approach [Make it, Draw it, Write it] is for children to develop a
true understanding of the mathematical concepts they are taught and to be able to apply this learning in a variety of
contexts:

Concrete representation - a pupil is first introduced to an idea or a skill by acting it out with real objects. This is a
'hands on' component, using real objects and it is the foundation for conceptual understanding.
Pictorial representation - 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 now capable of representing problems by using mathematical notation, for
example: 12 ÷ 2 = 6
Year 3 multiplication example
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Year 1
Addition

Concrete

13 + 6 = 19

To add onedigit and twodigit numbers
to 20,
including zero

13 + 6 = 19

Pictorial

Concrete
Year 1
Subtraction

17 – 4 = 13

To subtract
one-digit and
two-digit
numbers to 20,
including zero

17 - 4 = 13

Pictorial
Landmarked lines

Landmarked lines

Counting on

Counting back

Progress onto empty number lines counting only in steps of ones
or tens, in preparation for Year 2.

Progress onto empty number lines counting only in steps of ones
or tens, in preparation for Year 2.

Abstract

13 + 6 =

Abstract

17 - 4 =

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

Place the starting number in your head and count
back to find the answer.

13 + 6 = 19

17 – 4 = 13
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National Curriculum objectives in red

Concrete
Year 1
Multiplication

They make
connections
between arrays,
number patterns,
and counting in
twos, fives and tens

+

+
2

To solve
multiplication
problems, using
concrete objects,
pictorial
representations and
arrays

+

3x2=6

2

+

2 = 6

Solve through
repeated
addition

Progress to arrays

Year 1
Division

Concrete

To solve division
problems, using
concrete objects,
pictorial
representations
and arrays

Solve through
the use of
practical
apparatus
Progress to arrays

2+2+2=6

Pictorial

Abstract

6÷3=2

Pictorial

Calculations to be solved and recorded using the
above methods.
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Abstract

Calculations to be solved and recorded using
the above methods.

National Curriculum objectives in red

Year 2
Addition
To add
numbers
including;
- a two-digit
number and
ones
- a two-digit
number and
tens
- two two-digit
numbers
- three onedigit numbers

Concrete

T

O

24 + 18 =42
Make both numbers
on the place value
grid
Add up the ones
and exchange 10
ones for one 10

40

2

Now add up the
column totals
40+2=42

Pictorial

Only progress
to exchanging
when
appropriate

Landmarked lines

Empty number
lines

Abstract

Apparatus should be
used alongside the
teaching of this
method to deepen
conceptual
understanding

Recording addition and
subtraction in columns
supports place value and
prepares for formal
written methods with
larger numbers.
(N.C. National
Curriculum Year 2)
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Concrete
Year 2
Subtraction
To subtract
numbers
including;
- a two-digit
number and
ones
- a two-digit
number and
tens
- two two-digit
numbers

T

O

51 – 23 = 28
Make the starting
value on the place
value grid
Model subtraction
with ‘exchanging’

20

8

20 + 8 = 28

Pictorial

Landmarked lines

Only progress
to exchanging
when
appropriate

Now add up the
column totals

Empty number
lines

Abstract

Apparatus should be
used alongside the
teaching of this
method to deepen
conceptual
understanding
Recording addition and
subtraction in columns
supports place value and
prepares for formal
written methods with
larger numbers.
(N.C. National
Curriculum Year 2)

National Curriculum objectives in red

Concrete
Year 2
Multiplication

3 x 4 = 12

3 x 4 is equal to 4 x 3
4 x 3 = 12

3 x 4 = 12

To solve problems
involving
multiplication using
materials, arrays
and repeated
addition

4 + 4 + 4 = 12

Year 2
Division

Concrete

12 ÷ 3 = 4
12 shared into
groups 3

To solve problems
involving division,
using materials,
arrays

3 + 3 + 3 + 3 = 12

Pictorial

To be taught
alongside
multiplication to
demonstrate the
relationships
between the
operations

There are 4
groups

Pictorial

*Arrays make no
distinction
between grouping
and sharing
(NCETM)

Abstract

Use multiplication facts to solve questions and
problems such as:
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Abstract

Use division facts to solve questions and problems such
as:

National Curriculum objectives in red

Year 3
Addition

Concrete

H

T

O

Make both numbers
on the place value
grid

To add
numbers with
up to three
digits

H

T

O

Only progress
to exchanging
when
appropriate

600
Concrete and
pictorial methods
must be used
alongside
abstract methods
to develop
conceptual
understanding

146 + 527 = 673

70

3

Add up the ones
and exchange 10
ones for one 10
Now add up the
column totals
600+70+3=673

Pictorial

Concrete
Year 3
Subtraction

H

T

O

Make the starting
value on the place
value grid

To subtract
numbers with
up to three
digits

Model subtraction
with ‘exchanging’

Only progress
to exchanging
when
appropriate
Concrete and
pictorial methods
must be used
alongside
abstract methods
to develop
conceptual
understanding

232 – 124 = 108

100

0

8

Now add up the
column totals
100 + 0 + 8 =108

Pictorial

Also continue to use empty number lines as in Year2

Abstract
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Also continue to use empty number lines as in Year2

Abstract

National Curriculum objectives in red

Concrete
Year 3
Multiplication
To calculate
mathematical
statements for
multiplication,
including for twodigit numbers times
one-digit numbers
Concrete and pictorial
methods must be
used alongside
abstract methods to
develop conceptual
understanding

40

13 x 4 = 52

12

x4
40

+

12

=

52

Make the largest
number with
‘Dienes’ rods
Add the tens,
add the ones
Then add the
totals

Pictorial

Year 3
Division

Concrete

42 ÷ 3 = 14
Make the starting
value with
‘Dienes’ rods

To calculate
mathematical
statements for
division,
including for
two-digit
numbers by
one-digit
numbers
Concrete and
pictorial methods
must be used
alongside
abstract methods
to develop
conceptual
understanding

Make groups
according to the
sum

14

14

14

Begin to divide
the rods
between the
groups and
exchange where
needed

Pictorial

Abstract
Abstract

Ensure apparatus is used alongside teacher modelling (see concrete
method above)
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National Curriculum objectives in red

Year 4
Addition

Concrete
Th

To add
numbers with
up to four
digits

Pupils continue
to practise
addition and
subtraction
with
increasingly
large numbers
and numbers
up to two
decimal places

Th

4000

H

H

100

T

T

80

O

O

8

2834 + 1354 = 4188
Make both
numbers on the
place value grid
When adding up
the hundreds,
exchange 10
hundreds for one
1000
Now add up the column
totals
4000+100+80+8=4188

Pictorial

Concrete
Year 4
Subtraction

3542 – 2323 = 1219

Th

H

T

O

To subtract
numbers with
up to four
digits
Pupils continue
to practise
addition and
subtraction
with
increasingly
large numbers
and numbers
up to two
decimal places

Make the starting
value on the place
value grid
Model subtraction
with ‘exchanging’

1000

200

10

9

Now add up the
column totals
1000+200+10+9 =1219

Pictorial

Concrete and
pictorial methods
must be used
alongside
abstract methods
to develop
conceptual
understanding

Concrete and
pictorial methods
must be used
alongside
abstract methods
to develop
conceptual
understanding

Also continue to use empty number lines as in Year2

Abstract
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Also continue to use empty number lines as in Year2

Abstract

National Curriculum objectives in red

Concrete
Year 4
Multiplication

300

60

12

To multiply twodigit and threedigit numbers by a
one-digit number
* Children will start
to solve problems in
the context of money,
using these pictorial
and abstract methods

124 x 3 = 372

x3

300

+

Pictorial

Concrete and pictorial
methods must be
used alongside
abstract methods to
develop conceptual
understanding

60

+

12 = 372

Make the largest
number with
‘Dienes’ rods
Add the tens, add
the ones. Then
add the totals.

Year 4
Division

Concrete

136 ÷ 3 = 45r1
Make the starting
value with
‘Dienes’ rods.

To calculate
mathematical
statements for
division,
including for
three-digit
numbers by
one-digit
numbers
Concrete and
pictorial methods
must be used
alongside abstract
methods to
develop
conceptual
understanding

Make groups
according to the
sum

45

Pictorial

45

45

Use pictorial representation, as in Year 3, before progressing onto
this method

Abstract
Abstract
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Begin to divide
the rods
between the
groups and
r1
exchange where
needed.

National Curriculum objectives in red

Year 5
Addition
To add whole
numbers with
more than 4
digits
Pupils continue
to practise
addition and
subtraction
with
increasingly
large numbers
and numbers
up to three
decimal places

Concrete

Pictorial

* To be used if necessary and appropriate see
previous examples

Concrete
Year 5
Subtraction

* To be used if necessary and appropriate see
previous examples

* To be used if necessary and appropriate see
previous examples

To subtract
whole
numbers with
more than 4
digits

* To be used if necessary and appropriate see
previous examples

Pupils continue
to practise
addition and
subtraction
with
increasingly
large numbers
and numbers
up to three
decimal places

Abstract

Pictorial

Abstract

Put in the place
holder
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Put in the place
holder

National Curriculum objectives in red

Concrete
Year 5
Multiplication

* To be used if necessary and appropriate see
previous examples

To multiply
numbers up to 4
digits by a one- or
two-digit number
* Children will solve
problems in the
context of money,
using these pictorial
and abstract methods

Pictorial

* To be used if necessary and appropriate

Year 5
Division
To divide
numbers up to
4 digits by a
one-digit
number using
short division
and interpret
remainders
appropriately
for the context
* Children will
solve problems in
the context of
money, using
these pictorial
and abstract
methods

Concrete

* To be used if necessary and appropriate see
previous examples

Pictorial

* To be used if necessary and appropriate

Abstract

Abstract
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National Curriculum objectives in red

Year 6
Addition
To add whole
numbers with
more than 4
digits

Pupils continue
to practise
addition and
subtraction
with
increasingly
large numbers
and numbers
up to three
decimal places

Concrete

Pictorial

* To be used if necessary and appropriate see
previous examples

Concrete
Year 6
Subtraction

* To be used if necessary and appropriate see
previous examples

* To be used if necessary and appropriate see
previous examples

To subtract
whole numbers
with more than
4 digits

* To be used if necessary and appropriate see
previous examples

Pupils continue
to practise
addition and
subtraction
with
increasingly
large numbers
and numbers
up to three
decimal places

Abstract

Pictorial

Abstract

Put in the place
holder
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Put in the place
holder

National Curriculum objectives in red

Concrete
Year 6
Multiplication

* To be used if necessary and appropriate see
previous examples

To multiply multidigit numbers up to
4 digits by a twodigit whole number

Multiply one-digit
numbers with up to
two decimal places
by whole numbers

Pictorial

* To be used if necessary and appropriate see
previous examples

Abstract

Year 6
Division
To divide
numbers up to
4 digits by a
two-digit
whole number
using long
division, and
interpret
remainders as
whole number
remainders,
fractions, or by
rounding, as
appropriate for
the context

Concrete

* To be used if necessary and appropriate see
previous examples

Pictorial

* To be used if necessary and appropriate see
previous examples

Abstract

Use written
division
methods in
cases where
the answer has
up to two
decimal places
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National Curriculum objectives in red

