Barnfields Primary School

Calculation Progression Policy

At Barnfields Primary School, we believe in equipping all of our children to become fluent and proficient Mathematicians. The aim of this Calculation
Progression Policy is to ensure all of our children are able to use a range of mental calculation strategies effectively, efficiently and flexibly. In partnership
with this, it is imperative that children can also use a range of written methods accurately and appropriately. When children are able to employ both of
these strategies effectively, they can then solve problems and reason mathematically efficiently. Underpinning all this, is the belief that all children can
acquire a competent and confident understanding of numbers and the number system combined with an instant recall of a set of age-appropriate
number facts. This knowledge and skillset combined with the automaticity of known facts will ensure our children are able to explore Maths in depth and
with success using appropriate vocabulary and skills in order to do so effectively.

The Concrete, Pictorial, Abstract approach (CPA) is a highly effective approach to teaching that develops a deep and sustainable understanding of maths
in pupils.

Itis an essential technique within the Singapore method of teaching maths for mastery which is now used to teach Maths in the majority of schools
across the UK and employed at Barnfields Primary School. Children can find Maths difficult because it is abstract. The CPA approach builds on children’s
existing knowledge by introducing abstract concepts in a concrete and tangible way. It involves moving from concrete materials, to pictorial
representations, to abstract symbols and problems. Concrete is the “doing” stage. During this stage, students use concrete objects to model problems.
Unlike traditional maths teaching methods where teachers demonstrate how to solve a problem, the CPA approach brings concepts to life by allowing
children to experience and handle physical (concrete) objects. With the CPA framework, every abstract concept is first introduced using physical,
interactive concrete materials.

e Concrete is the “doing” stage. During this stage, children use concrete objects to model problems. Unlike traditional maths teaching methods
where teachers demonstrate how to solve a problem, the CPA approach brings concepts to life by allowing children to experience and handle
physical (concrete) objects.

e Pictorial is the “seeing” stage. Here, visual representations of concrete objects are used to model problems. This stage encourages children to
make a mental connection between the physical object they just handled and the abstract pictures, diagrams or models that represent the




objects from the problem. Building or drawing a model makes it easier for children to grasp difficult abstract concepts (for example, fractions).
Simply put, it helps students visualise abstract problems and make them more accessible.

* Abstract is the “symbolic” stage, where children use abstract symbols to model problems. Students will not progress to this stage until they have
demonstrated that they have a solid understanding of the concrete and pictorial stages of the problem. The abstract stage involves the teacher
introducing abstract concepts (for example, mathematical symbols). Children are introduced to the concept at a symbolic level, using only
numbers, notation, and mathematical symbols (for example, +, —, x, +) to indicate addition, multiplication or division.

It is important to note this is not a linear approach and teachers will move back and forth between the CPA stages as required.
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Year 1 multiplication
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Adding a
1-digit
number to a
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Exchange 10 ones for 1 ten.
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Add the 10s and then recombine.
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66 is 6 tens and 6 ones.

66 +10=76

A 100 square can support this
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Learning 2x,
5x and 10 x
tables facts

Sharing
equally

30 flowers are shared equally between 5 vases.

35

EEEIEIE

20+5=4

7x5=35

20 +5=4




Grouping
equally
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4 groups of 5 cars is 20 cars in total.
20 divided by 4 is 5.
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40 divided by 4 is 10.
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Add
numbers
with up to
three digits
using the
formal
written
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addition- no
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Use place value equipment to make a
representation of a calculation. This may or may not
be structured in a place value grid.
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Represent the place value grid with
equipment to model the stages of
column addition.

Use a column method to solve
efficiently, using known bonds. Children
must understand how this relates to
place value at every stage of the
calculation.

Add
numbers
with up to
three digits
using the
formal
written

Use place value equipment to enact the exchange
required.

Model the stages of column addition
using place value equipment on a place
value grid.

Use column addition, ensuring
understanding of place value at every
stage of the calculation.
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126 +217 =343

Note: Children should also study
examples where exchange is required in
more than one column, for example 185
+318=7

Representin
g addition
problems,
and
selecting
appropriate
methods

Encourage children to use their own drawings and
choices of place value equipment to represent
problems with one or more steps.

These representations will help them to select
appropriate methods.
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models to represent addition problems.
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128 + 105 = 233
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Concept

Concrete

Pictorial

Abstract

Subtract
numbers
with up to
three digits
using formal
written
methods of
column
subtraction
without
exchange.

Model 456- 221 using place value counters

The first picture shows 456.
The second picture shows 2 hundreds, 2 tens and 1
one being taken physically away.
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Subtract
numbers
with up to
three digits
using formal
written
methods of
column
subtraction
with
exchange.

Use equipment to enact the exchange of 1
hundred for 10 tens, and 1 ten for 10 ones.
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Divide 2 and
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numbers
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short
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Multiply
numbers
with up to
4 digits by a
2 digit
number
using a
compact
formal
written
method
(Year 5)
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Dividing by | Understand that division by factors can Use factors and repeated division. Use factors and repeated division wh
a2digit | be used when dividing by a number that appropriate.
number | iS not prime. 1,260 = 14=2

using 2100=12=2

factors (Y6) - _ _ ‘ [ 1] : .
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Dividing
decimals
(Y6)

Use place value equipment to divide
decimals into equal groups.
8 tenths divided into 4 groups. 2 tenths in
each group.

[ 08 |
Lz 21212 ]
4x2=8 8:4=2

S0.4x02=08  08:4=02




