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National Curriculum

Overview:

Mathematics is an interconnected subject in which pupils need to be able to move fluently
between representations of mathematical ideas. The programmes of study are, by necessity,
organised into apparently distinct domains, but pupils should make rich connections across
mathematical ideas to develop fluency, mathematical reasoning and competence in sol ving
increasingly sophisticated problems. They should also apply their mathematical knowledge to
science and other subjects.

National Curriculum 2014
Aims:

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

1 become fluent inthe funda mentals of mathematics, including through varied and frequent
practice with increasingly complex problems over time, so that pupils develop conceptual
understanding and the ability to recall and apply knowledge rapidly and accurately.

1 reason mathematically by following a line of enquiry, conjecturing relationships and
generalisations, and developing an argument, justification or proof using mathematical
language .

1 can solve problems by applying their mathematics to a variety of routine and non -routine
problems with increasing sophistication, including breaking down problems into a series of
simpler steps and persevering in seeking solutions.



| ntroduction:

A sound understanding of the number system is essential for children to carry out calcula tions
efficiently and accurately.

Written methods of calculations are based on mental strategies. Each of the four operations
builds on mental skills which provide the foundation for jottings and informal written methods of
recording. Skills need to be taught, practised and reviewed consta ntly.

Strategies for calculation need to be represented by models and images using CPA (concrete,
pictorial, abstract ) to support, develop and secure understanding.

When teaching a new strategy, it is important to start with numbers that the pupil can e asily
manipulate so that they can understand the methodology.

The quality and variety of mathematical vocabulary pupils hear and speak are key factors in
developing their mathematical justification, argument and proof. They must be assisted in
making the ir thinking clear to themselves as well as others. Teachers should ensure that pupils
build secure foundations by using discussion to probe and remedy their misconceptions.

What this policy covers:

1 Whole school progression overview - Linked to the four ope  rations.
1 CPA Approach.

1 Models and Representations  -Linked to the four operations.

1 The four operations - Broken down in to individual skills.

1 Models and Representations - For the teaching of each individual skill.



CPA Approach

Structuring Learning

33 - 12 =

Pictorial
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|15+7=22|

Abstract

|24-8=16|

Facilitating Learning

Concrete

Pupils should have access to a range of suitable manipulatives
so that they can explore concepts in ways that make sense to them.

e.g. 18+5
e
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Pictorial

Pupils should explore how they can record their concrete
representations in a way that they understand.
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Abstract

Pupils use their own written or mental strategies that do not rely
upon a visual representation

Itis important for children to see calculations written in different
ways. They must understand that ‘=" is ‘equal to’ and can appear in
different places in a number sentence.

[18+5=23] | 18+5=10+13 |

7+9=[] |7+2=[]-7I
7=[1-9




Progression in the teaching of Addition, Subtraction, Division and

Multiplication

Addition & subtraction: Calculations

* gdd and subtract
one-digit and two-

add and subtract
numbers using

+ add and subtract
numbers

Year 4

add and subtroct .
nurmbers with up

add and subtract
whole numbers

perform mental
calculations,

Spring 2

digit numbers to concrete objects, mentally, to 4 digits using with more than 4 including with
20, including zero pictorial including: the formal written digits, including mixed operations
representations, # o three-digit methods of using formal and large
and mentally, number and ones columnar addition written methods numbers
including: » a three-digit and subtraction (calumnar + use their
a twa-digit number and tens where addition and knowledge of the
number and ones » a three-digit appropriate subtraction) order of
a two-digit number and = add and subtract operations to
number and tens hundreds numbers mentally carry out
two twa-digit + add and subtract with increasingly caleulations
numbers numbers with up large numbers invelving the four
adding three one- ta three digits, operations
digit numbers using formal
written methods
of columnar
addition and
subtraction
Autumn 2 Autumn 2 Autumn 2 Autumn 2 Autumn 2 Autumn 2




Addition & subtraction: Problems

solve one-step

» solve problems

* solve problems,

salve addition and

solve addition and

solve addition and

problems that with addition and including missing subtraction two- subtraction multi- subtraction multi-
involve addition subtraction: number problems, step problems in step problems in step problems in
and subtraction, » using concrete using number cantexts, deciding contexts, deciding contexts, deciding
using concrete objects and facts, place value, which operations which operations which operations
objects and pictorial and more and methods to and methods to and methods to
pictorial representations, complex addition use and why use and why use and why
representations, including those and subtraction = solve problems
and missing involving involving addition,
number problems numbers, subtraction,
suchas7=[]-9 quantities and multiplication and

measures division and a

#* applying their combination of

increasing these, including

knowledge of understanding the

mental and meaning of the

written methods equals sign

Autumn 2 Autumn 2 Autumn 2 Autumn 2 Autumn 2 Autumn 2

Spring 2




Multiplication & division: Recall/Use

recall and use
multiplication and
division facts for
the 2, 5and 10
multiplication
tables, including

recall and use
multiplication and
division facts for
the 3, 4and 8
multiplication
tables

recall
multiplication and
division facts for
multiplication
tables up to 12 =
12

+ identify multiples
and factors,
including finding
all factor pairs of
a number, and
common factors

= identify common
factors, comman
multiples and
prime numbers

« use estimation to
check answers to

recognising odd « use place value, of two numbers calculations and
and even known and +  know and use the determine, in the
numbers derived facts to vocabulary of context of a
+ show that multiply and prime numbers, problem, an
multiplication of divide mentally, prime factors and appropriate
two numbers can including: composite (non- degree of
be done in any multiplying by 0 prime) numbers accuracy
order and 1; dividing by | = establish whether
(commutative) 1; multiplying a number up to
and division of together three 100 is prime and
one number by numbers recall prime
another cannot * recognise and use numbers up to 19
factor pairs and + recognise and use
commutativity in square numbers
mental and cube
calculations numbers, and the
notation for
squared () and
cubed (%)
. Autumn 3 Autumn 4
Spring 2 Spring 1 Spring 1 Autumn 3 Autumn 2
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Multiplication & division: Calculations

caleulate
mathematical
statements for
multiplication and
division within the
multiplication
tables and write

write and
calculate
mathematical
statements for
multiplication and
division using the
multiplication

= multiply two-digit

and three-digit
numbers by a
one-digit number
using formal
written layout

multiply numbers up
to 4 digits by a one- or
two-digit number
using o formal written
method, including lang
multiplication for two-
digit numbers

multiply and divide
numbers mentally

multiply multi-digit
numbers up to 4 digits
by o two-digit whole
number using the
farmal written method
of lang multiplication
divide numbsers up to 4
digits by a twa-digit
whale number using

them using the tables that they drowing upon known the formal written
multiplication (x), know, including facts method of long
division (+) and for twn-dlgit +  divide numbers up to 4 division, and interpret
digits by o one-digit remainders as whale
equals (=) signs numbers times number using the number remainders,
one-digit formal written method fractions, or by
numbers, using of short division and rounding, as
interpret remainders appropriate for the
mental a_nd appropriately for the context
progressing to cantext » divide numbers up to 4
formal written «  multiply and divide digits by a two-digit
methods whaole numbers and number using the
thase invalving formal written method
decimals by 10, 100 of short division where
and 1000 appropriate,
interpreting
remainders according
to the contesxt
+  perform mental
calculations, including
with mixed operations
and large numbers
. Autumn 3 . Autumn 3
Spring 2 . Spring 1 . Autumn 2
Spring 1 Spring 1




Multiplication & division: Problems

* solve one-step
problems
involving
multiplication and
division, by
calculating the
answer using
concrete objects,

solve problems
invalving
multiplication and
division, using
materials, arrays,
repeated addition,
mental methods,
and multiplication

+ solve problems,
including missing
number problems,
invalving
multiplication and
division, including
positive integer
scaling problems

solve problems
involving
multiplying and
adding, including
using the
distributive law to
multiply two digit
numbers by one

solve problems
invalving
multiplication and
division including
using their
knowledge of
factors and
multiples, squares

+ solve problems
invelving addition,
subtraction,
multiplication and
division

Spring 1

pictorial and division facts, and digit, integer and cubes
representations including correspondence scaling problems solve problems
and arrays with problems in problems in which and harder invelving
the support of the contexts n objects are correspondence multiplication and
teacher connected to m problems such as division, including
objects n objects are scaling by simple
connected to m fractions and
objects problems
invalving simple
rates
Summer 1 Spring 2 Spring 1 Spring 1 Autumn 3 Autumn 2




Multiplication & division: Combined

+ solve problems + use their
involving addition, knowledge of the
subtraction, order of I
multiplication and operations to
division and a carry out
combination of calculations
these, including involving the four
understanding the operations
meaning of the
equals sign I

Spring 1 Autumn 2




Part-Whole Model

Benefits

’ ° This part-whole model supports children in their
understanding of aggregation and partitioning. Due to its

‘ ° ° shape, it can be referred to as a cherry part-whole model.
When the parts are complete and the whole is empty,

4 children use aggregation to add the parts together to find
3

&
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the total.

When the whole is complete and at least one of the parts

is empty, children use partitioning (a form of subtraction)
@ @ to find the missing part.
Part-whole models can be used to partition a number
e e o into two or more parts, or to help children to partition a
number into tens and ones or other place value columns.

a In KS2, children can apply their understanding of the

part-whole model to add and subtract fractions, decimals

a and percentages.



Addition and Subtraction Manipulatives

Bar Model (single)

Concrete Hi ....OOO
7 7

|

Discrete / / /
— e
4 ? 3
Combination
7
Continuous 4 [ /3/
477 53
| | |
283 194 39 1.4

Benefits

The single bar model is another type of a part-whole
model that can support children in representing
calculations to help them unpick the structure.

Cubes and counters can be used in a line as a concrete
representation of the bar model.

Discrete bar models are a good starting point with
smaller numbers. Each box represents one whole.

The combination bar model can support children to
calculate by counting on from the larger number. It is a
good stepping stone towards the continuous bar model

Continuous bar models are useful for a range of values.
Each rectangle 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 Ben Eﬁts

The multiple bar model is a good way to compare
10 7+3=10 quantities whilst 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 represented with a discrete bar
7—3=4 model whilst continuous bar models are more effective
e > for larger numbers.

Multiple bar models can also be used to represent the
difference in subtraction. An arrow can be used to maodel

Continuous the difference.

When working with smaller numbers, children can use
cubes and a discrete model to find the difference. This
supports children to see how counting on can help when
finding the difference.

7 2,594

3 I > 1014
4 1,380

7-3=4 2,394 — 1,014 = 1,380

r 1
Ld




Number Shapes

Benefits

Number shapes can be useful to support children to
subitise numbers as well as explore aggregation,
partitioning and number bonds.

When adding numbers, children can see how the parts
come together making a whole. As children use number
shapes more often, they can start to subitise the total due
to their familiarity with the shape of each number.

When subtracting numbers, children can start with the
whole 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 familiarity with the shapes.

Children can also work systematically to find number
bonds. As they increase one number by 1, they can see
that the other number decreases by 1 to find all the
possible number bonds for a number.






