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INTENT
“The only way to learn maths is to do maths.” - Paul Halmos

At The Parkland Federation, we aspire for every child to become confident,
passionate and able mathematicians. Our aims are to instill a love of learning
maths and a thirst for mathematical discovery that stays with our pupils from
Reception through to Year 6 and beyond. We believe that mathematical knowledge
is at the heart of many subjects, including science and computing, and can equip
pupils with vital skills essential for future life.

These aims form the basis of our daily mathematics lessons. We, at The Parkland
Federation, provide all pupils with high-quality, engaging and absorbing lessons,
that give children the opportunity to become fluent mathematicians and efficient
problem-solvers who confidently reason about maths. By adopting the ‘Mastery
Approach’, we believe that every child can achieve in maths.




IMPLEMENTATION - What is Maths Mastery?

The Parkland Federation have adopted the ‘Mastery Approach’ to teaching mathematics.
This mathematical approach has been inspired by practice from teachers in Shanghai and
has been promoted and developed by the NCETM (National Centre for Excellence in the
Teaching of Mathematics). Fundamental to this concept, is the belief that all children have
the ability to achieve the same learning objective. Pupils are taught concepts through
scaffolded, sequenced small steps designed to encourage breadth and depth of knowledge
in a way previous approaches did not. They explore these concepts using concrete
representations such as counters, and a variety of pictorial representations. Finally they
move on to the more abstract symbols, such as the equals sign. Teachers are supported by
Power Maths and White Rose Maths to aid planning and resourcing.




Every child matters

Differentiation in lessons is achieved through careful and deliberate
scaffolding. This could take the form of using particular concrete or pictorial
resources, additional adult guidance, the use of peer support or mentoring. In
addition to this, through thoughtful, targeted questioning, teachers regularly
assess the understanding of their children during lessons providing live
feedback and encouraging children to develop their learning by asking them
to explain, reason and justify their answers.

Through adopting the maths mastery approach, we believe that every child
regardless of gender, ability or background has the opportunity to become a
confident and able mathematician, who develops an enjoyment of maths




EYFS

The foundation of EYFS is play-based, child-led learning. Thus, Maths
in Reception follows the same format. The children are taught a
number a week and are given opportunities to explore that number
through a variety of hands-on activities. In other maths lessons
throughout the week, children learn about shape, space and measure.
In EYFS, we aim to introduce children to the wonders of mathematics
and aim to provide them with a solid foundation to help them on their
maths education journey.




Structure of a lesson
Key Stage 1 and 2
The Parkland Federation has adopted a consistent lesson structure, from Key Stage 1 (Years 1-2)
to Key Stage 2 (Years 3-6). The structure of a typical mathematics lesson is detailed below.

e  Fluency Practice
Each lesson starts with a five minute activity to develop the children's’” mathematical
fluency. The pupils work through four arithmetic-style questions on a quadrant and spend
time discussing the efficient methods they used to answer them. In Year one, the start of
the year mainly focuses on practical activities and builds upon the necessary key skills
needed to be a successful mathematician

e Discover
The pupils are shown an ‘anchor task’ or image to introduce them to the lesson. The
children are given a short time to discuss what they can see and what they feel they may
be learning about.




We are learning to (WALT)

The WALT is shared with the class. This may be given by the teacher or
could be offered by one of the children. At this point, the key vocabulary
and the STEM sentence are aslo shared. A STEM sentence is a
mathematically true, concise statement with gaps for the children to fill.

Active Learning - Year 1 only

During this part of the lesson, the children explore the key concept through
active learning. Every opportunity is taken to ensure learning is interactive
and kinaesthetic, through the use of an effective concrete-pictorial-abstract
approach. Evidence of learning is captured daily and is done so in a variety
of different ways: photos and comments; post-it notes reflecting student
voice; appropriate worksheets from Power Maths or teacher-generated;
written work from the children.




Share

This is the main teaching input. The teacher will model the learning. After, the children are
given the opportunity to go back and answer the anchor task from the ‘discover’ part of the
lesson.

Think together

Pupils are given opportunities to actively practise what has been taught through a ‘ping-pong’
approach. The ‘ping-pong’ approach is based on repetition using the stem sentences and
follows a I do, we do, you do. teaching strategy. Teachers address any misconceptions at
this point.and encourage the children to identify mathematical generalizations

Activity

The pupils work through carefully planned activities , either, collaboratively with peers or
independently.

Stretch and Fix (Stretch Year 1)

Feedback is given to the children immediately after the lesson and is acted upon during the
“Stretch and Fix™ time. During this time the pupils are given the opportunity to consolidate
their learning, deepen their understanding or clarify misunderstandings with the support of a
adult lead group.




Working Walls

Across the school, Working Walls are used to support our children’s
understanding and consolidation of the concepts they are taught. A new
‘Wall' is started for each unit of work and is added to as each new concept
- or learning point - is covered. The concepts are numbered, so that the
children can clearly see the ‘small steps’ they have taken in the journey of
that particular unit. Relevant models and images are attached to the wall or
drawn by teachers, so that the children have these resources to refer to
during lessons. In addition to this, worked examples are a feature of most
walls, along with a bank of key vocabulary, to support our children with their
explanations and reasoning.




Assessment

Across the Early Years Foundation Stage, we use Otrack - our online assessment tracker
- and Tapestry to record our observations of children’s learning and to help us to assess
their development over time. From September 2020, our EYFS children will be assessed
using the new early learning goals under the early adopter reforms.

Assessment in Years 1-6

From September 2020, each unit will begin with the unit assessment from the previous
year to identify gaps, inform planning and to accelerate learning. At the end of each unit,
the pupils will take the current year end of unit assessment to help inform teacher
judgements.

When a sequence of lessons has been completed formative judgements are then
recorded on O-Track to track the progress of our children. From this information,
summative judgements in Maths can be made every term.




Mathematics outside the classroom

To develop mathematical skills outside of the classroom, Parkland pupils have access to
MyMaths and Times table Rockstars.They are encouraged and supported to complete
activities every week. We also have a 'Battle of the Bands'using the Times Table

Rockstars programm

Extra curricular activities include fun mathematical events such as NSPCC’s Numbers

Day and the Summer Enterprise Challenge.

V- fiver

challenge

MYMath S.co.uk
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Mathematics — key stages 1 and 2

Purpose of study

Mathematics is a creative and highly inter-connected discipline that has been developed
over centuries, providing the solution to some of history’s most intriguing problems. It is
essential to everyday life, critical to science, technology and engineering, and necessary
for financial literacy and most forms of employment. A high-quality mathematics education
therefore provides a foundation for understanding the world, the ability to reason
mathematically, an appreciation of the beauty and power of mathematics, and a sense of
enjoyment and curiosity about the subject.

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

= become fluent in the fundamentals 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.

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

= 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.

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 solving increasingly sophisticated problems. They should also apply their
mathematical knowledge to science and other subjects.

The expectation is that the maijority of pupils will move through the programmes of study at
broadly the same pace. However, decisions about when to progress should always be
based on the security of pupils’ understanding and their readiness to progress to the next
stage. Pupils who grasp concepts rapidly should be challenged through being offered rich
and sophisticated problems before any acceleration through new content. Those who are
not sufficiently fluent with earlier material should consolidate their understanding, including
through additional practice, before moving on.

Information and communication technology (ICT)

Calculators should not be used as a substitute for good written and mental arithmetic.
They should therefore only be introduced near the end of key stage 2 to support pupils’
conceptual understanding and exploration of more complex number problems, if written
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and mental arithmetic are secure. In both primary and secondary schools, teachers should
use their judgement about when ICT tools should be used.

Spoken language

The national curriculum for mathematics reflects the importance of spoken language in
pupils’ development across the whole curriculum — cognitively, socially and linguistically.
The quality and variety of language that pupils hear and speak are key factors in
developing their mathematical vocabulary and presenting a mathematical justification,
argument or proof. They must be assisted in making their thinking clear to themselves as
well as others and teachers should ensure that pupils build secure foundations by using
discussion to probe and remedy their misconceptions.

School curriculum

The programmes of study for mathematics are set out year-by-year for key stages 1 and 2.
Schools are, however, only required to teach the relevant programme of study by the end
of the key stage. Within each key stage, schools therefore have the flexibility to introduce
content earlier or later than set out in the programme of study. In addition, schools can
introduce key stage content during an earlier key stage, if appropriate. All schools are also
required to set out their school curriculum for mathematics on a year-by-year basis and
make this information available online.

Attainment targets

By the end of each key stage, pupils are expected to know, apply and understand the
matters, skills and processes specified in the relevant programme of study.

Schools are not required by law to teach the example content in [square brackets]
or the content indicated as being ‘non-statutory’.
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Key stage 1 —years 1 and 2

The principal focus of mathematics teaching in key stage 1 is to ensure that pupils develop
confidence and mental fluency with whole numbers, counting and place value. This should
involve working with numerals, words and the four operations, including with practical
resources [for example, concrete objects and measuring tools].

At this stage, pupils should develop their ability to recognise, describe, draw, compare and
sort different shapes and use the related vocabulary. Teaching should also involve using a
range of measures to describe and compare different quantities such as length, mass,
capacity/volume, time and money.

By the end of year 2, pupils should know the number bonds to 20 and be precise in using
and understanding place value. An emphasis on practice at this early stage will aid
fluency.

Pupils should read and spell mathematical vocabulary, at a level consistent with their
increasing word reading and spelling knowledge at key stage 1.
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Year 1 programme of study

Number — number and place value

Statutory requirements

Pupils should be taught to:

= count to and across 100, forwards and backwards, beginning with 0 or 1, or from any
given number

= count, read and write numbers to 100 in numerals; count in multiples of twos, fives
and tens

= given a number, identify one more and one less

= identify and represent numbers using objects and pictorial representations including
the number line, and use the language of: equal to, more than, less than (fewer),
most, least

= read and write numbers from 1 to 20 in numerals and words.

Notes and guidance (non-statutory)

Pupils practise counting (1, 2, 3...), ordering (for example, first, second, third...), and to
indicate a quantity (for example, 3 apples, 2 centimetres), including solving simple
concrete problems, until they are fluent.

Pupils begin to recognise place value in numbers beyond 20 by reading, writing,
counting and comparing numbers up to 100, supported by objects and pictorial
representations.

They practise counting as reciting numbers and counting as enumerating objects, and
counting in twos, fives and tens from different multiples to develop their recognition of
patterns in the number system (for example, odd and even numbers), including varied
and frequent practice through increasingly complex questions.

They recognise and create repeating patterns with objects and with shapes.
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Number — addition and subtraction

Statutory requirements

Pupils should be taught to:

= read, write and interpret mathematical statements involving addition (+), subtraction
(=) and equals (=) signs

= represent and use number bonds and related subtraction facts within 20
= add and subtract one-digit and two-digit numbers to 20, including zero

= solve one-step problems that involve addition and subtraction, using concrete objects
and pictorial representations, and missing number problems such as 7 = []-o.

Notes and guidance (non-statutory)

Pupils memorise and reason with number bonds to 10 and 20 in several forms (for
example, 9+7 =16;16 -7 =9; 7 = 16 — 9). They should realise the effect of adding or
subtracting zero. This establishes addition and subtraction as related operations.

Pupils combine and increase numbers, counting forwards and backwards.

They discuss and solve problems in familiar practical contexts, including using
quantities. Problems should include the terms: put together, add, altogether, total, take
away, distance between, difference between, more than and less than, so that pupils
develop the concept of addition and subtraction and are enabled to use these operations
flexibly.
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Number — multiplication and division

Statutory requirements

Pupils should be taught to:

= solve one-step problems involving multiplication and division, by calculating the
answer using concrete objects, pictorial representations and arrays with the support
of the teacher.

Notes and guidance (non-statutory)

Through grouping and sharing small quantities, pupils begin to understand: multiplication
and division; doubling numbers and quantities; and finding simple fractions of objects,
numbers and quantities.

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

Number — fractions

Statutory requirements

Pupils should be taught to:

= recognise, find and name a half as one of two equal parts of an object, shape or
quantity

= recognise, find and name a quarter as one of four equal parts of an object, shape or
quantity.

Notes and guidance (non-statutory)

Pupils are taught half and quarter as ‘fractions of discrete and continuous quantities by
solving problems using shapes, objects and quantities. For example, they could
recognise and find half a length, quantity, set of objects or shape. Pupils connect halves
and quarters to the equal sharing and grouping of sets of objects and to measures, as
well as recognising and combining halves and quarters as parts of a whole.
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Measurement

Statutory requirements

Pupils should be taught to:

= compare, describe and solve practical problems for:

= |engths and heights [for example, long/short, longer/shorter, tall/short,
double/half]

= mass/weight [for example, heavy/light, heavier than, lighter than]

= capacity and volume [for example, full/empty, more than, less than, half,
half full, quarter]

= time [for example, quicker, slower, earlier, later]

= measure and begin to record the following:
* lengths and heights
= mass/weight
= capacity and volume
= time (hours, minutes, seconds)

= recognise and know the value of different denominations of coins and notes

= sequence events in chronological order using language [for example, before and
after, next, first, today, yesterday, tomorrow, morning, afternoon and evening]

= recognise and use language relating to dates, including days of the week, weeks,
months and years

= tell the time to the hour and half past the hour and draw the hands on a clock face to
show these times.

Notes and guidance (non-statutory)

The pairs of terms: mass and weight, volume and capacity, are used interchangeably at
this stage.

Pupils move from using and comparing different types of quantities and measures using
non-standard units, including discrete (for example, counting) and continuous (for
example, liquid) measurement, to using manageable common standard units.

In order to become familiar with standard measures, pupils begin to use measuring tools
such as a ruler, weighing scales and containers.

Pupils use the language of time, including telling the time throughout the day, first using
o’clock and then half past.
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Geometry — properties of shapes

Statutory requirements

Pupils should be taught to:

= recognise and name common 2-D and 3-D shapes, including:
= 2-D shapes [for example, rectangles (including squares), circles and triangles]
= 3-D shapes [for example, cuboids (including cubes), pyramids and spheres].

Notes and guidance (non-statutory)

Pupils handle common 2-D and 3-D shapes, naming these and related everyday objects
fluently. They recognise these shapes in different orientations and sizes, and know that
rectangles, triangles, cuboids and pyramids are not always similar to each other.

Geometry — position and direction

Statutory requirements

Pupils should be taught to:

= describe position, direction and movement, including whole, half, quarter and three-
quarter turns.

Notes and guidance (non-statutory)

Pupils use the language of position, direction and motion, including: left and right, top,
middle and bottom, on top of, in front of, above, between, around, near, close and far, up
and down, forwards and backwards, inside and outside.

Pupils make whole, half, quarter and three-quarter turns in both directions and connect
turning clockwise with movement on a clock face.

10
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Year 2 programme of study

Number — number and place value

Statutory requirements

Pupils should be taught to:

= countin steps of 2, 3, and 5 from 0, and in tens from any number, forward and
backward

= recognise the place value of each digit in a two-digit number (tens, ones)

= identify, represent and estimate numbers using different representations, including
the number line

= compare and order numbers from 0 up to 100; use <, > and = signs
= read and write numbers to at least 100 in numerals and in words

= use place value and number facts to solve problems.

Notes and guidance (non-statutory)

Using materials and a range of representations, pupils practise counting, reading, writing
and comparing numbers to at least 100 and solving a variety of related problems to
develop fluency. They count in multiples of three to support their later understanding of a
third.

As they become more confident with numbers up to 100, pupils are introduced to larger
numbers to develop further their recognition of patterns within the number system and
represent them in different ways, including spatial representations.

Pupils should partition numbers in different ways (for example, 23 = 20 + 3 and

23 =10 + 13) to support subtraction. They become fluent and apply their knowledge of
numbers to reason with, discuss and solve problems that emphasise the value of each
digit in two-digit numbers. They begin to understand zero as a place holder.

11
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Number — addition and subtraction

Statutory requirements

Pupils should be taught to:

= solve problems with addition and subtraction:

= using concrete objects and pictorial representations, including those involving
numbers, quantities and measures

= applying their increasing knowledge of mental and written methods

= recall and use addition and subtraction facts to 20 fluently, and derive and use
related facts up to 100

= add and subtract numbers using concrete objects, pictorial representations, and
mentally, including:
» a two-digit number and ones
= a two-digit number and tens
= two two-digit numbers
= adding three one-digit numbers

= show that addition of two numbers can be done in any order (commutative) and
subtraction of one number from another cannot

= recognise and use the inverse relationship between addition and subtraction and use
this to check calculations and solve missing number problems.

Notes and guidance (non-statutory)

Pupils extend their understanding of the language of addition and subtraction to include
sum and difference.

Pupils practise addition and subtraction to 20 to become increasingly fluent in deriving
facts such as using3+7=10;10—-7 =3 and 7 = 10 — 3 to calculate

30+ 70=100; 100 — 70 = 30 and 70 = 100 — 30. They check their calculations, including
by adding to check subtraction and adding numbers in a different order to check addition
(forexample, 5+2+1=1+5+2=1+ 2+ 5). This establishes commutativity and
associativity of addition.

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

12
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Number — multiplication and division

Statutory requirements

Pupils should be taught to:

= recall and use multiplication and division facts for the 2, 5 and 10 multiplication
tables, including recognising odd and even numbers

= calculate mathematical statements for multiplication and division within the multiplication
tables and write them using the multiplication (x), division (+) and equals (=) signs

= show that multiplication of two numbers can be done in any order (commutative) and
division of one number by another cannot

= solve problems involving multiplication and division, using materials, arrays, repeated
addition, mental methods, and multiplication and division facts, including problems in
contexts.

Notes and guidance (non-statutory)
Pupils use a variety of language to describe multiplication and division.

Pupils are introduced to the multiplication tables. They practise to become fluent in the
2, 5 and 10 multiplication tables and connect them to each other. They connect the 10
multiplication table to place value, and the 5 multiplication table to the divisions on the
clock face. They begin to use other multiplication tables and recall multiplication facts,
including using related division facts to perform written and mental calculations.

Pupils work with a range of materials and contexts in which multiplication and division
relate to grouping and sharing discrete and continuous quantities, to arrays and to
repeated addition. They begin to relate these to fractions and measures (for example, 40
+ 2 =20, 20 is a half of 40). They use commutativity and inverse relations to develop
multiplicative reasoning (for example, 4 x 5 =20 and 20 + 5 = 4).

Number - fractions

Statutory requirements

Pupils should be taught to:

= recognise, find, name and write fractions 3, % % and 3 of a length, shape, set of

objects or quantity

= write simple fractions for example, % of 6 = 3 and recognise the equivalence of %

1
and 5

13



Mathematics — key stages 1 and 2

Notes and guidance (non-statutory)

Pupils use fractions as ‘fractions of’ discrete and continuous quantities by solving
problems using shapes, objects and quantities. They connect unit fractions to equal
sharing and grouping, to numbers when they can be calculated, and to measures,

finding fractions of lengths, quantities, sets of objects or shapes. They meet % as the

first example of a non-unit fraction.

Pupils should count in fractions up to 10, starting from any number and using the % and

2 equivalence on the number line (for example, 1, 12 (or 1), 12, 2). This reinforces

the concept of fractions as numbers and that they can add up to more than one.

Measurement

Statutory requirements

Pupils should be taught to:

= choose and use appropriate standard units to estimate and measure length/height in
any direction (m/cm); mass (kg/g); temperature (°C); capacity (litres/ml) to the
nearest appropriate unit, using rulers, scales, thermometers and measuring vessels

= compare and order lengths, mass, volume/capacity and record the results using >, <
and =

= recognise and use symbols for pounds (£) and pence (p); combine amounts to make
a particular value

= find different combinations of coins that equal the same amounts of money

= solve simple problems in a practical context involving addition and subtraction of
money of the same unit, including giving change

= compare and sequence intervals of time

= tell and write the time to five minutes, including quarter past/to the hour and draw the
hands on a clock face to show these times

= know the number of minutes in an hour and the number of hours in a day.

14



Mathematics — key stages 1 and 2

Notes and guidance (non-statutory)

Pupils use standard units of measurement with increasing accuracy, using their
knowledge of the number system. They use the appropriate language and record using
standard abbreviations.

Comparing measures includes simple multiples such as ‘half as high’; ‘twice as wide’.
They become fluent in telling the time on analogue clocks and recording it.

Pupils become fluent in counting and recognising coins. They read and say amounts of
money confidently and use the symbols £ and p accurately, recording pounds and pence
separately.

Geometry — properties of shapes

Statutory requirements

Pupils should be taught to:

= identify and describe the properties of 2-D shapes, including the number of sides and
line symmetry in a vertical line

= identify and describe the properties of 3-D shapes, including the number of edges,
vertices and faces

= jdentify 2-D shapes on the surface of 3-D shapes, [for example, a circle on a cylinder
and a triangle on a pyramid]

= compare and sort common 2-D and 3-D shapes and everyday objects.

Notes and guidance (non-statutory)

Pupils handle and name a wide variety of common 2-D and 3-D shapes including:
quadrilaterals and polygons, and cuboids, prisms and cones, and identify the properties
of each shape (for example, number of sides, number of faces). Pupils identify, compare
and sort shapes on the basis of their properties and use vocabulary precisely, such as
sides, edges, vertices and faces.

Pupils read and write names for shapes that are appropriate for their word reading and
spelling.

Pupils draw lines and shapes using a straight edge.

15
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Geometry — position and direction

Statutory requirements

Pupils should be taught to:
= order and arrange combinations of mathematical objects in patterns and sequences

= use mathematical vocabulary to describe position, direction and movement, including
movement in a straight line and distinguishing between rotation as a turn and in
terms of right angles for quarter, half and three-quarter turns (clockwise and anti-
clockwise).

Notes and guidance (non-statutory)
Pupils should work with patterns of shapes, including those in different orientations.

Pupils use the concept and language of angles to describe ‘turn’ by applying rotations,
including in practical contexts (for example, pupils themselves moving in turns, giving
instructions to other pupils to do so, and programming robots using instructions given in
right angles).

Statutory requirements

Pupils should be taught to:

= interpret and construct simple pictograms, tally charts, block diagrams and simple
tables

= ask and answer simple questions by counting the number of objects in each category
and sorting the categories by quantity

= ask and answer questions about totalling and comparing categorical data.

Notes and guidance (non-statutory)

Pupils record, interpret, collate, organise and compare information (for example, using
many-to-one correspondence in pictograms with simple ratios 2, 5, 10).

16
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Lower key stage 2 — years 3 and 4

The principal focus of mathematics teaching in lower key stage 2 is to ensure that pupils
become increasingly fluent with whole numbers and the four operations, including number
facts and the concept of place value. This should ensure that pupils develop efficient
written and mental methods and perform calculations accurately with increasingly large
whole numbers.

At this stage, pupils should develop their ability to solve a range of problems, including
with simple fractions and decimal place value. Teaching should also ensure that pupils
draw with increasing accuracy and develop mathematical reasoning so they can analyse
shapes and their properties, and confidently describe the relationships between them. It
should ensure that they can use measuring instruments with accuracy and make
connections between measure and number.

By the end of year 4, pupils should have memorised their multiplication tables up to and
including the 12 multiplication table and show precision and fluency in their work.

Pupils should read and spell mathematical vocabulary correctly and confidently, using their
growing word reading knowledge and their knowledge of spelling.

17
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Year 3 programme of study

Number — number and place value

Statutory requirements

Pupils should be taught to:

count from 0 in multiples of 4, 8, 50 and 100; find 10 or 100 more or less than a given
number

= recognise the place value of each digit in a three-digit number (hundreds, tens, ones)
= compare and order numbers up to 1000

= identify, represent and estimate numbers using different representations

= read and write numbers up to 1000 in numerals and in words

= solve number problems and practical problems involving these ideas.

Notes and guidance (non-statutory)
Pupils now use multiples of 2, 3, 4, 5, 8, 10, 50 and 100.

They use larger numbers to at least 1000, applying partitioning related to place value
using varied and increasingly complex problems, building on work in year 2 (for
example, 146 = 100 + 40 and 6, 146 = 130 + 16).

Using a variety of representations, including those related to measure, pupils continue to
count in ones, tens and hundreds, so that they become fluent in the order and place
value of numbers to 1000.

18
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Number — addition and subtraction

Statutory requirements

Pupils should be taught to:

= add and subtract numbers mentally, including:
= a three-digit number and ones
= a three-digit number and tens
= a three-digit number and hundreds

= add and subtract numbers with up to three digits, using formal written methods of
columnar addition and subtraction

= estimate the answer to a calculation and use inverse operations to check answers

= solve problems, including missing number problems, using number facts, place
value, and more complex addition and subtraction.

Notes and guidance (non-statutory)

Pupils practise solving varied addition and subtraction questions. For mental calculations
with two-digit numbers, the answers could exceed 100.

Pupils use their understanding of place value and partitioning, and practise using
columnar addition and subtraction with increasingly large numbers up to three digits to
become fluent (see Mathematics Appendix 1).

Number — multiplication and division

Statutory requirements

Pupils should be taught to:
= recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables

= write and calculate mathematical statements for multiplication and division using the
multiplication tables that they know, including for two-digit numbers times one-digit
numbers, using mental and progressing to formal written methods

= solve problems, including missing number problems, involving multiplication and
division, including positive integer scaling problems and correspondence problems in
which n objects are connected to m objects.

19
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Notes and guidance (non-statutory)

Pupils continue to practise their mental recall of multiplication tables when they are
calculating mathematical statements in order to improve fluency. Through doubling, they
connect the 2, 4 and 8 multiplication tables.

Pupils develop efficient mental methods, for example, using commutativity and
associativity (for example, 4 x 12 x5 =4 x § x 12 = 20 x 12 = 240) and multiplication
and division facts (for example, using3 x2=6,6 +3 =2 and 2 = 6 + 3) to derive related
facts (for example, 30 x 2 =60, 60 + 3 = 20 and 20 = 60 + 3).

Pupils develop reliable written methods for multiplication and division, starting with
calculations of two-digit numbers by one-digit numbers and progressing to the formal
written methods of short multiplication and division.

Pupils solve simple problems in contexts, deciding which of the four operations to use
and why. These include measuring and scaling contexts, (for example, four times as
high, eight times as long etc.) and correspondence problems in which m objects are
connected to n objects (for example, 3 hats and 4 coats, how many different outfits?; 12
sweets shared equally between 4 children; 4 cakes shared equally between 8 children).

Number — fractions

Statutory requirements

Pupils should be taught to:

= count up and down in tenths; recognise that tenths arise from dividing an object into
10 equal parts and in dividing one-digit numbers or quantities by 10

= recognise, find and write fractions of a discrete set of objects: unit fractions and non-
unit fractions with small denominators

= recognise and use fractions as numbers: unit fractions and non-unit fractions with
small denominators

= recognise and show, using diagrams, equivalent fractions with small denominators

= add and subtract fractions with the same denominator within one whole [for example,
5,16

7 7 7
= compare and order unit fractions, and fractions with the same denominators

= solve problems that involve all of the above.
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Notes and guidance (non-statutory)
Pupils connect tenths to place value, decimal measures and to division by 10.

They begin to understand unit and non-unit fractions as numbers on the number line,
and deduce relations between them, such as size and equivalence. They should go
beyond the [0, 1] interval, including relating this to measure.

Pupils understand the relation between unit fractions as operators (fractions of), and
division by integers.

They continue to recognise fractions in the context of parts of a whole, numbers,
measurements, a shape, and unit fractions as a division of a quantity.

Pupils practise adding and subtracting fractions with the same denominator through a
variety of increasingly complex problems to improve fluency.

Measurement

Statutory requirements

Pupils should be taught to:

= measure, compare, add and subtract: lengths (m/cm/mm); mass (kg/g);
volume/capacity (I/ml)

= measure the perimeter of simple 2-D shapes

= add and subtract amounts of money to give change, using both £ and p in practical
contexts

= tell and write the time from an analogue clock, including using Roman numerals from
| to XIlI, and 12-hour and 24-hour clocks

= estimate and read time with increasing accuracy to the nearest minute; record and
compare time in terms of seconds, minutes and hours; use vocabulary such as
o’clock, a.m./p.m., morning, afternoon, noon and midnight

= know the number of seconds in a minute and the number of days in each month,
year and leap year

= compare durations of events [for example to calculate the time taken by particular
events or tasks].
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Notes and guidance (non-statutory)

Pupils continue to measure using the appropriate tools and units, progressing to using a
wider range of measures, including comparing and using mixed units (for example, 1 kg
and 200g) and simple equivalents of mixed units (for example, 5m = 500cm).

The comparison of measures includes simple scaling by integers (for example, a given
quantity or measure is twice as long or five times as high) and this connects to
multiplication.

Pupils continue to become fluent in recognising the value of coins, by adding and
subtracting amounts, including mixed units, and giving change using manageable
amounts. They record £ and p separately. The decimal recording of money is introduced
formally in year 4.

Pupils use both analogue and digital 12-hour clocks and record their times. In this way
they become fluent in and prepared for using digital 24-hour clocks in year 4.

Geometry — properties of shapes

Statutory requirements

Pupils should be taught to:

= draw 2-D shapes and make 3-D shapes using modelling materials; recognise 3-D
shapes in different orientations and describe them

= recognise angles as a property of shape or a description of a turn

= identify right angles, recognise that two right angles make a half-turn, three make
three quarters of a turn and four a complete turn; identify whether angles are greater
than or less than a right angle

= identify horizontal and vertical lines and pairs of perpendicular and parallel lines.

Notes and guidance (non-statutory)

Pupils’ knowledge of the properties of shapes is extended at this stage to symmetrical
and non-symmetrical polygons and polyhedra. Pupils extend their use of the properties
of shapes. They should be able to describe the properties of 2-D and 3-D shapes using
accurate language, including lengths of lines and acute and obtuse for angles greater or
lesser than a right angle.

Pupils connect decimals and rounding to drawing and measuring straight lines in
centimetres, in a variety of contexts.
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Statutory requirements

Pupils should be taught to:
= interpret and present data using bar charts, pictograms and tables

= solve one-step and two-step questions [for example, ‘How many more?’ and ‘How
many fewer?’] using information presented in scaled bar charts and pictograms and
tables.

Notes and guidance (non-statutory)

Pupils understand and use simple scales (for example, 2, 5, 10 units per cm) in
pictograms and bar charts with increasing accuracy.

They continue to interpret data presented in many contexts.
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Year 4 programme of study

Number — number and place value

Statutory requirements

Pupils should be taught to

= count in multiples of 6, 7, 9, 25 and 1000

= find 1000 more or less than a given number

= count backwards through zero to include negative numbers

= recognise the place value of each digit in a four-digit number (thousands, hundreds,
tens, and ones)

= order and compare numbers beyond 1000
= identify, represent and estimate numbers using different representations
= round any number to the nearest 10, 100 or 1000

= solve number and practical problems that involve all of the above and with
increasingly large positive numbers

= read Roman numerals to 100 (I to C) and know that over time, the numeral system
changed to include the concept of zero and place value.

Notes and guidance (non-statutory)

Using a variety of representations, including measures, pupils become fluent in the order
and place value of numbers beyond 1000, including counting in tens and hundreds, and
maintaining fluency in other multiples through varied and frequent practice.

They begin to extend their knowledge of the number system to include the decimal
numbers and fractions that they have met so far.

They connect estimation and rounding numbers to the use of measuring instruments.

Roman numerals should be put in their historical context so pupils understand that there
have been different ways to write whole numbers and that the important concepts of
zero and place value were introduced over a period of time.
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Number — addition and subtraction

Statutory requirements

Pupils should be taught to:

= add and subtract numbers with up to 4 digits using the formal written methods of
columnar addition and subtraction where appropriate

= estimate and use inverse operations to check answers to a calculation

= solve addition and subtraction two-step problems in contexts, deciding which
operations and methods to use and why.

Notes and guidance (non-statutory)

Pupils continue to practise both mental methods and columnar addition and subtraction
with increasingly large numbers to aid fluency (see Mathematics Appendix 1).

Number — multiplication and division

Statutory requirements

Pupils should be taught to:
= recall multiplication and division facts for multiplication tables up to 12 x 12

= use place value, known and derived facts to multiply and divide mentally, including:
multiplying by 0 and 1; dividing by 1; multiplying together three numbers
= recognise and use factor pairs and commutativity in mental calculations

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

= solve problems involving multiplying and adding, including using the distributive law
to multiply two digit numbers by one digit, integer scaling problems and harder
correspondence problems such as n objects are connected to m objects.

Notes and guidance (non-statutory)
Pupils continue to practise recalling and using multiplication tables and related division
facts to aid fluency.

Pupils practise mental methods and extend this to three-digit numbers to derive facts,
(for example 600 + 3 = 200 can be derived from 2 x 3 = 6).
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Notes and guidance (non-statutory)

Pupils practise to become fluent in the formal written method of short multiplication and
short division with exact answers (see Mathematics Appendix 1).

Pupils write statements about the equality of expressions (for example, use the
distributive law 39 x 7 = 30 x 7 + 9 x 7 and associative law (2 x 3) x 4 =2 x (3 x 4)).
They combine their knowledge of number facts and rules of arithmetic to solve mental
and written calculations for example, 2 x 6 x 5= 10 x 6 = 60.

Pupils solve two-step problems in contexts, choosing the appropriate operation, working
with increasingly harder numbers. This should include correspondence questions such
as the numbers of choices of a meal on a menu, or three cakes shared equally between
10 children.

Number - fractions (including decimals)

Statutory requirements

Pupils should be taught to:
= recognise and show, using diagrams, families of common equivalent fractions

= count up and down in hundredths; recognise that hundredths arise when dividing an
object by one hundred and dividing tenths by ten.

= solve problems involving increasingly harder fractions to calculate quantities, and
fractions to divide quantities, including non-unit fractions where the answer is a whole
number

= add and subtract fractions with the same denominator

= recognise and write decimal equivalents of any number of tenths or hundredths

= recognise and write decimal equivalents to 7, , 2

= find the effect of dividing a one- or two-digit number by 10 and 100, identifying the
value of the digits in the answer as ones, tenths and hundredths

= round decimals with one decimal place to the nearest whole number
= compare numbers with the same number of decimal places up to two decimal places

= solve simple measure and money problems involving fractions and decimals to two
decimal places.
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Notes and guidance (non-statutory)
Pupils should connect hundredths to tenths and place value and decimal measure.

They extend the use of the number line to connect fractions, numbers and measures.

Pupils understand the relation between non-unit fractions and multiplication and division
of quantities, with particular emphasis on tenths and hundredths.

Pupils make connections between fractions of a length, of a shape and as a

representation of one whole or set of quantities. Pupils use factors and multiples to

6 -2
9 3

or 1

recognise equivalent fractions and simplify where appropriate (for example, 1

).

Pupils continue to practise adding and subtracting fractions with the same denominator,
to become fluent through a variety of increasingly complex problems beyond one whole.

<[\

Pupils are taught throughout that decimals and fractions are different ways of expressing
numbers and proportions.

Pupils’ understanding of the number system and decimal place value is extended at this
stage to tenths and then hundredths. This includes relating the decimal notation to
division of whole number by 10 and later 100.

They practise counting using simple fractions and decimals, both forwards and
backwards.

Pupils learn decimal notation and the language associated with it, including in the
context of measurements. They make comparisons and order decimal amounts and
quantities that are expressed to the same number of decimal places. They should be
able to represent numbers with one or two decimal places in several ways, such as on
number lines.

Measurement

Statutory requirements

Pupils should be taught to:

= Convert between different units of measure [for example, kilometre to metre; hour to
minute]

= measure and calculate the perimeter of a rectilinear figure (including squares) in
centimetres and metres

= find the area of rectilinear shapes by counting squares

= estimate, compare and calculate different measures, including money in pounds and
pence
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Statutory requirements

= read, write and convert time between analogue and digital 12- and 24-hour clocks

= solve problems involving converting from hours to minutes; minutes to seconds;
years to months; weeks to days.

Notes and guidance (non-statutory)

Pupils build on their understanding of place value and decimal notation to record metric
measures, including money.

They use multiplication to convert from larger to smaller units.

Perimeter can be expressed algebraically as 2(a + b) where a and b are the dimensions
in the same unit.

They relate area to arrays and multiplication.

Geometry — properties of shapes

Statutory requirements

Pupils should be taught to:

= compare and classify geometric shapes, including quadrilaterals and triangles, based
on their properties and sizes

= identify acute and obtuse angles and compare and order angles up to two right
angles by size

= identify lines of symmetry in 2-D shapes presented in different orientations

= complete a simple symmetric figure with respect to a specific line of symmetry.

Notes and guidance (non-statutory)

Pupils continue to classify shapes using geometrical properties, extending to classifying
different triangles (for example, isosceles, equilateral, scalene) and quadrilaterals
(for example, parallelogram, rhombus, trapezium).

Pupils compare and order angles in preparation for using a protractor and compare
lengths and angles to decide if a polygon is regular or irregular.

Pupils draw symmetric patterns using a variety of media to become familiar with different
orientations of lines of symmetry; and recognise line symmetry in a variety of diagrams,
including where the line of symmetry does not dissect the original shape.
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Geometry — position and direction

Statutory requirements

Pupils should be taught to:
= describe positions on a 2-D grid as coordinates in the first quadrant

= describe movements between positions as translations of a given unit to the left/right
and up/down

= plot specified points and draw sides to complete a given polygon.

Notes and guidance (non-statutory)

Pupils draw a pair of axes in one quadrant, with equal scales and integer labels. They
read, write and use pairs of coordinates, for example (2, 5), including using coordinate-
plotting ICT tools.

Statutory requirements

Pupils should be taught to:

= interpret and present discrete and continuous data using appropriate graphical
methods, including bar charts and time graphs.

= solve comparison, sum and difference problems using information presented in bar
charts, pictograms, tables and other graphs.

Notes and guidance (non-statutory)
Pupils understand and use a greater range of scales in their representations.

Pupils begin to relate the graphical representation of data to recording change over time.
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Upper key stage 2 — years 5 and 6

The principal focus of mathematics teaching in upper key stage 2 is to ensure that pupils
extend their understanding of the number system and place value to include larger
integers. This should develop the connections that pupils make between multiplication and
division with fractions, decimals, percentages and ratio.

At this stage, pupils should develop their ability to solve a wider range of problems,
including increasingly complex properties of numbers and arithmetic, and problems
demanding efficient written and mental methods of calculation. With this foundation in
arithmetic, pupils are introduced to the language of algebra as a means for solving a
variety of problems. Teaching in geometry and measures should consolidate and extend
knowledge developed in number. Teaching should also ensure that pupils classify shapes
with increasingly complex geometric properties and that they learn the vocabulary they
need to describe them.

By the end of year 6, pupils should be fluent in written methods for all four operations,
including long multiplication and division, and in working with fractions, decimals and
percentages.

Pupils should read, spell and pronounce mathematical vocabulary correctly.
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Year 5 programme of study

Number — number and place value

Statutory requirements

Pupils should be taught to:

= read, write, order and compare numbers to at least 1 000 000 and determine the
value of each digit

= count forwards or backwards in steps of powers of 10 for any given number up to
1 000 000

= interpret negative numbers in context, count forwards and backwards with positive
and negative whole numbers, including through zero

= round any number up to 1 000 000 to the nearest 10, 100, 1000, 10 000 and 100 000
= solve number problems and practical problems that involve all of the above

= read Roman numerals to 1000 (M) and recognise years written in Roman numerals.

Notes and guidance (non-statutory)
Pupils identify the place value in large whole numbers.

They continue to use number in context, including measurement. Pupils extend and
apply their understanding of the number system to the decimal numbers and fractions
that they have met so far.

They should recognise and describe linear number sequences, including those involving
fractions and decimals, and find the term-to-term rule.

They should recognise and describe linear number sequences (for example, 3, 37, 4,
41 ...), including those involving fractions and decimals, and find the term-to-term rule in

words (for example, add 1).
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Number — addition and subtraction

Statutory requirements

Pupils should be taught to:

= add and subtract whole numbers with more than 4 digits, including using formal
written methods (columnar addition and subtraction)

= add and subtract numbers mentally with increasingly large numbers

= use rounding to check answers to calculations and determine, in the context of a
problem, levels of accuracy

= solve addition and subtraction multi-step problems in contexts, deciding which
operations and methods to use and why.

Notes and guidance (non-statutory)

Pupils practise using the formal written methods of columnar addition and subtraction
with increasingly large numbers to aid fluency (see Mathematics Appendix 1).

They practise mental calculations with increasingly large numbers to aid fluency
(for example, 12 462 — 2300 = 10 162).

Number — multiplication and division

Statutory requirements

Pupils should be taught to:

= identify multiples and factors, including finding all factor pairs of a number, and
common factors of two numbers

= know and use the vocabulary of prime numbers, prime factors and composite (non-
prime) numbers

= establish whether a number up to 100 is prime and recall prime numbers up to 19

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

=  multiply and divide numbers mentally drawing upon known facts

= divide numbers up to 4 digits by a one-digit number using the formal written method
of short division and interpret remainders appropriately for the context

=  multiply and divide whole numbers and those involving decimals by 10, 100 and 1000
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Statutory requirements

= recognise and use square numbers and cube numbers, and the notation for squared
(?) and cubed ()

= solve problems involving multiplication and division including using their knowledge
of factors and multiples, squares and cubes

= solve problems involving addition, subtraction, multiplication and division and a
combination of these, including understanding the meaning of the equals sign

= solve problems involving multiplication and division, including scaling by simple
fractions and problems involving simple rates.

Notes and guidance (non-statutory)

Pupils practise and extend their use of the formal written methods of short multiplication
and short division (see Mathematics Appendix 1). They apply all the multiplication tables
and related division facts frequently, commit them to memory and use them confidently
to make larger calculations.

They use and understand the terms factor, multiple and prime, square and cube
numbers.

Pupils interpret non-integer answers to division by expressing results in different ways
according to the context, including with remainders, as fractions, as decimals or by
rounding (for example, 98 + 4 =% =242 =241 =24.5=25).

Pupils use multiplication and division as inverses to support the introduction of ratio in
year 6, for example, by multiplying and dividing by powers of 10 in scale drawings or by
multiplying and dividing by powers of a 1000 in converting between units such as
kilometres and metres.

Distributivity can be expressed as a(b + ¢) = ab + ac.

They understand the terms factor, multiple and prime, square and cube numbers and
use them to construct equivalence statements (for example, 4 x 35 =2 x 2 x 35;
3x270=3x3x9x10=9%x10).

Pupils use and explain the equals sign to indicate equivalence, including in missing
number problems (for example, 13 + 24 = 12 + 25; 33 =5 x [_]).
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Number - fractions (including decimals and percentages)

Statutory requirements

Pupils should be taught to:

= compare and order fractions whose denominators are all multiples of the same
number

= jdentify, name and write equivalent fractions of a given fraction, represented visually,
including tenths and hundredths

= recognise mixed numbers and improper fractions and convert from one form to the
other and write mathematical statements > 1 as a mixed number [for example, % + 4

5

]

= add and subtract fractions with the same denominator and denominators that are
multiples of the same number

=1

(11>
[N

= multiply proper fractions and mixed numbers by whole numbers, supported by
materials and diagrams

= read and write decimal numbers as fractions [for example, 0.71 = %]

» recognise and use thousandths and relate them to tenths, hundredths and decimal
equivalents

= round decimals with two decimal places to the nearest whole number and to one
decimal place

= read, write, order and compare numbers with up to three decimal places
= solve problems involving number up to three decimal places

= recognise the per cent symbol (%) and understand that per cent relates to ‘number of
parts per hundred’, and write percentages as a fraction with denominator 100, and as
a decimal

= solve problems which require knowing percentage and decimal equivalents of % }

1, £, % and those fractions with a denominator of a multiple of 10 or 25.

Notes and guidance (non-statutory)
Pupils should be taught throughout that percentages, decimals and fractions are
different ways of expressing proportions.

They extend their knowledge of fractions to thousandths and connect to decimals and
measures.
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Notes and guidance (non-statutory)

Pupils connect equivalent fractions > 1 that simplify to integers with division and other
fractions > 1 to division with remainders, using the number line and other models, and
hence move from these to improper and mixed fractions.

Pupils connect multiplication by a fraction to using fractions as operators (fractions of),
and to division, building on work from previous years. This relates to scaling by simple
fractions, including fractions > 1.

Pupils practise adding and subtracting fractions to become fluent through a variety of
increasingly complex problems. They extend their understanding of adding and
subtracting fractions to calculations that exceed 1 as a mixed number.

Pupils continue to practise counting forwards and backwards in simple fractions.

Pupils continue to develop their understanding of fractions as numbers, measures and
operators by finding fractions of numbers and quantities.

Pupils extend counting from year 4, using decimals and fractions including bridging zero,
for example on a number line.

Pupils say, read and write decimal fractions and related tenths, hundredths and
thousandths accurately and are confident in checking the reasonableness of their
answers to problems.

They mentally add and subtract tenths, and one-digit whole numbers and tenths.

They practise adding and subtracting decimals, including a mix of whole numbers and
decimals, decimals with different numbers of decimal places, and complements of 1 (for
example, 0.83 + 0.17 = 1).

Pupils should go beyond the measurement and money models of decimals, for example,
by solving puzzles involving decimals.

Pupils should make connections between percentages, fractions and decimals (for

example, 100% represents a whole quantity and 1% is ﬁ 50% is % 25% is 12750) and

relate this to finding ‘fractions of’.
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Measurement

Statutory requirements

Pupils should be taught to:

= convert between different units of metric measure (for example, kilometre and metre;
centimetre and metre; centimetre and millimetre; gram and kilogram; litre and
millilitre)

= understand and use approximate equivalences between metric units and common
imperial units such as inches, pounds and pints

= measure and calculate the perimeter of composite rectilinear shapes in centimetres
and metres

= calculate and compare the area of rectangles (including squares), and including
using standard units, square centimetres (cm?) and square metres (m?) and estimate
the area of irregular shapes

= estimate volume [for example, using 1 cm® blocks to build cuboids (including cubes)]
and capacity [for example, using water]

= solve problems involving converting between units of time

= use all four operations to solve problems involving measure [for example, length,
mass, volume, money] using decimal notation, including scaling.

Notes and guidance (non-statutory)

Pupils use their knowledge of place value and multiplication and division to convert
between standard units.

Pupils calculate the perimeter of rectangles and related composite shapes, including
using the relations of perimeter or area to find unknown lengths. Missing measures
questions such as these can be expressed algebraically, for example 4 + 2b = 20 for a
rectangle of sides 2 cm and b cm and perimeter of 20cm.

Pupils calculate the area from scale drawings using given measurements.

Pupils use all four operations in problems involving time and money, including
conversions (for example, days to weeks, expressing the answer as weeks and days).
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Geometry — properties of shapes

Statutory requirements

Pupils should be taught to:
= identify 3-D shapes, including cubes and other cuboids, from 2-D representations

= know angles are measured in degrees: estimate and compare acute, obtuse and
reflex angles

= draw given angles, and measure them in degrees (°)

= identify:
= angles at a point and one whole turn (total 360°)
= angles at a point on a straight line and % a turn (total 180°)
= other multiples of 90°

= use the properties of rectangles to deduce related facts and find missing lengths and
angles

= distinguish between regular and irregular polygons based on reasoning about equal
sides and angles.

Notes and guidance (non-statutory)

Pupils become accurate in drawing lines with a ruler to the nearest millimetre, and
measuring with a protractor. They use conventional markings for parallel lines and right
angles.

Pupils use the term diagonal and make conjectures about the angles formed between
sides, and between diagonals and parallel sides, and other properties of quadrilaterals,
for example using dynamic geometry ICT tools.

Pupils use angle sum facts and other properties to make deductions about missing
angles and relate these to missing number problems.

Geometry — position and direction

Statutory requirements

Pupils should be taught to:

= identify, describe and represent the position of a shape following a reflection or
translation, using the appropriate language, and know that the shape has not changed.
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Notes and guidance (non-statutory)

Pupils recognise and use reflection and translation in a variety of diagrams, including
continuing to use a 2-D grid and coordinates in the first quadrant. Reflection should be in
lines that are parallel to the axes.

Statutory requirements

Pupils should be taught to:

= solve comparison, sum and difference problems using information presented in a line
graph

= complete, read and interpret information in tables, including timetables.

Notes and guidance (non-statutory)
Pupils connect their work on coordinates and scales to their interpretation of time graphs.

They begin to decide which representations of data are most appropriate and why.
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Year 6 programme of study

Number — number and place value

Statutory requirements

Pupils should be taught to:

= read, write, order and compare numbers up to 10 000 000 and determine the value
of each digit

= round any whole number to a required degree of accuracy
= use negative numbers in context, and calculate intervals across zero

= solve number and practical problems that involve all of the above.

Notes and guidance (non-statutory)

Pupils use the whole number system, including saying, reading and writing numbers
accurately.

Number - addition, subtraction, multiplication and division

Statutory requirements

Pupils should be taught to:

=  multiply multi-digit numbers up to 4 digits by a two-digit whole number using the
formal written method of long multiplication

= divide numbers up to 4 digits by a two-digit whole number using the formal written
method of long division, and interpret remainders as whole number remainders,
fractions, or by rounding, as appropriate for the context

= divide numbers up to 4 digits by a two-digit number using the formal written method
of short division where appropriate, interpreting remainders according to the context

= perform mental calculations, including with mixed operations and large numbers
= identify common factors, common multiples and prime numbers

= use their knowledge of the order of operations to carry out calculations involving the
four operations

= solve addition and subtraction multi-step problems in contexts, deciding which
operations and methods to use and why
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Statutory requirements

= solve problems involving addition, subtraction, multiplication and division

= use estimation to check answers to calculations and determine, in the context of a
problem, an appropriate degree of accuracy.

Notes and guidance (non-statutory)

Pupils practise addition, subtraction, multiplication and division for larger numbers,
using the formal written methods of columnar addition and subtraction, short and long
multiplication, and short and long division (see Mathematics Appendix 1).

They undertake mental calculations with increasingly large numbers and more complex
calculations.

Pupils continue to use all the multiplication tables to calculate mathematical statements
in order to maintain their fluency.

Pupils round answers to a specified degree of accuracy, for example, to the nearest 10,
20, 50 etc., but not to a specified number of significant figures.

Pupils explore the order of operations using brackets; for example, 2 + 1 x 3 = 5 and
(2+1)x3=09.

Common factors can be related to finding equivalent fractions.

Number - fractions (including decimals and percentages)

Statutory requirements

Pupils should be taught to:

= use common factors to simplify fractions; use common multiples to express fractions
in the same denomination

= compare and order fractions, including fractions > 1

= add and subtract fractions with different denominators and mixed numbers, using the
concept of equivalent fractions

=  multiply simple pairs of proper fractions, writing the answer in its simplest form

11 =1
[for example, ; x 5 = ¢

= divide proper fractions by whole numbers [for example, % +2= %]
= associate a fraction with division and calculate decimal fraction equivalents [for

example, 0.375] for a simple fraction [for example, %]

= identify the value of each digit in numbers given to three decimal places and multiply
and divide numbers by 10, 100 and 1000 giving answers up to three decimal places
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Statutory requirements

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

= use written division methods in cases where the answer has up to two decimal
places

= solve problems which require answers to be rounded to specified degrees of
accuracy

= recall and use equivalences between simple fractions, decimals and percentages,
including in different contexts.

Notes and guidance (non-statutory)

Pupils should practise, use and understand the addition and subtraction of fractions with
different denominators by identifying equivalent fractions with the same denominator. They

should start with fractions where the denominator of one fraction is a multiple of the other

(for example, % + % = %) and progress to varied and increasingly complex problems.

Pupils should use a variety of images to support their understanding of multiplication
with fractions. This follows earlier work about fractions as operators (fractions of), as
numbers, and as equal parts of objects, for example as parts of a rectangle.

Pupils use their understanding of the relationship between unit fractions and division to
work backwards by multiplying a quantity that represents a unit fraction to find the whole

quantity (for example, if % of a length is 36cm, then the whole length is 36 x 4 = 144cm).

They practise calculations with simple fractions and decimal fraction equivalents to aid
fluency, including listing equivalent fractions to identify fractions with common
denominators.

Pupils can explore and make conjectures about converting a simple fraction to a decimal
fraction (for example, 3 + 8 = 0.375). For simple fractions with recurring decimal
equivalents, pupils learn about rounding the decimal to three decimal places, or other
appropriate approximations depending on the context. Pupils multiply and divide
numbers with up to two decimal places by one-digit and two-digit whole numbers. Pupils
multiply decimals by whole numbers, starting with the simplest cases, such as 0.4 x 2 =
0.8, and in practical contexts, such as measures and money.

Pupils are introduced to the division of decimal numbers by one-digit whole number,
initially, in practical contexts involving measures and money. They recognise division
calculations as the inverse of multiplication.

Pupils also develop their skills of rounding and estimating as a means of predicting and
checking the order of magnitude of their answers to decimal calculations. This includes
rounding answers to a specified degree of accuracy and checking the reasonableness of
their answers.
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Mathematics — key stages 1 and 2

Ratio and proportion

Statutory requirements

Pupils should be taught to:

= solve problems involving the relative sizes of two quantities where missing values
can be found by using integer multiplication and division facts

= solve problems involving the calculation of percentages [for example, of measures,
and such as 15% of 360] and the use of percentages for comparison

= solve problems involving similar shapes where the scale factor is known or can be
found

= solve problems involving unequal sharing and grouping using knowledge of fractions
and multiples.

Notes and guidance (non-statutory)

Pupils recognise proportionality in contexts when the relations between quantities are in
the same ratio (for example, similar shapes and recipes).

Pupils link percentages or 360° to calculating angles of pie charts.

Pupils should consolidate their understanding of ratio when comparing quantities, sizes
and scale drawings by solving a variety of problems. They might use the notation a:b to
record their work.

Pupils solve problems involving unequal quantities, for example, ‘for every egg you need
three spoonfuls of flour’, *; of the class are boys’. These problems are the foundation for

later formal approaches to ratio and proportion.

Algebra

Statutory requirements

Pupils should be taught to:

= use simple formulae

= generate and describe linear number sequences

= express missing number problems algebraically

= find pairs of numbers that satisfy an equation with two unknowns

= enumerate possibilities of combinations of two variables.
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Mathematics — key stages 1 and 2

Notes and guidance (non-statutory)

Pupils should be introduced to the use of symbols and letters to represent variables and
unknowns in mathematical situations that they already understand, such as:

= missing numbers, lengths, coordinates and angles
= formulae in mathematics and science

= equivalent expressions (for example, a+ b =b + a)
= generalisations of number patterns

= number puzzles (for example, what two numbers can add up to).

Measurement

Statutory requirements

Pupils should be taught to:

= solve problems involving the calculation and conversion of units of measure, using
decimal notation up to three decimal places where appropriate

= use, read, write and convert between standard units, converting measurements of
length, mass, volume and time from a smaller unit of measure to a larger unit, and
vice versa, using decimal notation to up to three decimal places

= convert between miles and kilometres

= recognise that shapes with the same areas can have different perimeters and vice
versa

= recognise when it is possible to use formulae for area and volume of shapes
= calculate the area of parallelograms and triangles

= calculate, estimate and compare volume of cubes and cuboids using standard units,
including cubic centimetres (cm®) and cubic metres (m?), and extending to other units
[for example, mm? and km?].

Notes and guidance (non-statutory)

Pupils connect conversion (for example, from kilometres to miles) to a graphical
representation as preparation for understanding linear/proportional graphs.

They know approximate conversions and are able to tell if an answer is sensible.

Using the number line, pupils use, add and subtract positive and negative integers for
measures such as temperature.
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Mathematics — key stages 1 and 2

Notes and guidance (non-statutory)

They relate the area of rectangles to parallelograms and triangles, for example, by
dissection, and calculate their areas, understanding and using the formulae (in words or
symbols) to do this.

Pupils could be introduced to compound units for speed, such as miles per hour, and
apply their knowledge in science or other subjects as appropriate.

Geometry — properties of shapes

Statutory requirements

Pupils should be taught to:
= draw 2-D shapes using given dimensions and angles
* recognise, describe and build simple 3-D shapes, including making nets

= compare and classify geometric shapes based on their properties and sizes and find
unknown angles in any triangles, quadrilaterals, and regular polygons

= illustrate and name parts of circles, including radius, diameter and circumference and
know that the diameter is twice the radius

* recognise angles where they meet at a point, are on a straight line, or are vertically
opposite, and find missing angles.

Notes and guidance (non-statutory)
Pupils draw shapes and nets accurately, using measuring tools and conventional
markings and labels for lines and angles.

Pupils describe the properties of shapes and explain how unknown angles and lengths
can be derived from known measurements.

These relationships might be expressed algebraically for example, d =2 x r;
a=180— (b + c).
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Mathematics — key stages 1 and 2

Geometry — position and direction

Statutory requirements

Pupils should be taught to:
= describe positions on the full coordinate grid (all four quadrants)

= draw and translate simple shapes on the coordinate plane, and reflect them in the
axes.

Notes and guidance (non-statutory)

Pupils draw and label a pair of axes in all four quadrants with equal scaling. This
extends their knowledge of one quadrant to all four quadrants, including the use of
negative numbers.

Pupils draw and label rectangles (including squares), parallelograms and rhombuses,
specified by coordinates in the four quadrants, predicting missing coordinates using the
properties of shapes. These might be expressed algebraically for example, translating
vertex (a, b)to (a—2, b + 3); (a, b) and (a + d, b + d) being opposite vertices of a square
of side d.

Statutory requirements

Pupils should be taught to:
= interpret and construct pie charts and line graphs and use these to solve problems

= calculate and interpret the mean as an average.

Notes and guidance (non-statutory)

Pupils connect their work on angles, fractions and percentages to the interpretation of
pie charts.

Pupils both encounter and draw graphs relating two variables, arising from their own
enquiry and in other subjects.

They should connect conversion from kilometres to miles in measurement to its
graphical representation.

Pupils know when it is appropriate to find the mean of a data set.
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Mathematics — key stages 1 and 2

Mathematics Appendix 1: Examples of formal written

methods for addition, subtraction, multiplication and

division

This appendix sets out some examples of formal written methods for all four operations to
illustrate the range of methods that could be taught. It is not intended to be an exhaustive
list, nor is it intended to show progression in formal written methods. For example, the
exact position of intermediate calculations (superscript and subscript digits) will vary

depending on the method and format used.

For multiplication, some pupils may include an addition symbol when adding partial
products. For division, some pupils may include a subtraction symbol when subtracting

multiples of the divisor.

Addition and subtraction

789 + 642 becomes

8
+ 6 4 2
1 4 3 1
1 1

Answer: 1431

Short multiplication

24 X 6 becomes

2 4
x 6
1 4 4
2
Answer: 144

46

874 - 523 becomes

8
- 5

3 5 1
Answer: 351

932 - 457 becomes
12 1

s

- 4 5 7

4 7 5

Answer: 475

932 - 457 becomes
9 3

A
7

4

2

~N

Answer: 475

342 x 7 becomes

3 4

X

2741 x 6 becomes

AN N

2 3
2

= O

2 7 4 1
X 6
1 6 4 4 6
4 2

Answer: 2394

Answer: 16 446



Mathematics — key stages 1 and 2

Long multiplication

24 x 16 becomes 124 x 26 becomes 124 x 26 becomes
2 1 2 1 2
2 4 1 2 4 1 2 4
x 1 6 x 2 6 X 2 6
2 40 2 4 80 7 4 4
1 4 4 7 4 4 4 8 0
3 8 4 3 2 2 4 2 2 4
1 1 1 1
Answer: 384 Answer: 3224 Answer: 3224
Short division
98 =+ 7 becomes 432 + 5 becomes 496 + 11 becomes
1 4 8 6 r2 4 5 r1
2 3 5
719 8 5/ 4 3 2 1 114 9 6
Answer: 14 Answer: 86 remainder 2 Answer: 45
Long division
432 + 15 becomes 432 + 15 becomes 432 + 15 becomes
2 8 rl12 2 8 2 8-8
1 5(4 3 2 1 5/ 4 3 2 1 5/14 3 2-0
3 0 0 3 0 0 1522 3 0 J,
1 3 2 1 3 2 1 3 2
1 2 0 1 2 0 15x8 1 2 0
1 2 1 2 1 2 0
1 2 0
12 = 4
15" 5 0
Answer: 28 remainder 12 Answer: 28 ¢ Answer: 28-8

© Crown copyright 2013

You may re-use this information (excluding logos) free of charge in any format or medium, under
the terms of the Open Government Licence.
Reference: DFE-00180-2013
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KEY STAGE 1

Children develop the core ideas that underpin all calculation. They begin by connecting calculation with counting on and counting back, but they should
learn that understanding wholes and parts will enable them to calculate efficiently and accurately, and with greater flexibility. They learn how to use an
understanding of 10s and 1s to develop their calculation strategies, especially in addition and subtraction.

Key language: whole, part, ones, ten, tens, number bond, add, addition, plus, total, altogether, subtract, subtraction, find the difference, take away, minus,
less, more, group, share, equal, equals, is equal to, groups, equal groups, times, multiply, multiplied by, divide, share, shared equally, times-table
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Addition and subtraction: Children first learn to
connect addition and subtraction with counting,
but they soon develop two very important skKills:
an understanding of parts and wholes, and an
understanding of unitising 10s, to develop efficient
and effective calculation strategies based on
known number bonds and an increasing
awareness of place value. Addition and
subtraction are taught in a way that is interlinked
to highlight the link between the two operations.

A key idea is that children will select methods and
approaches based on their number sense. For
example, in Year 1, when faced with 15 - 3 and

15 - 13, they will adapt their ways of approaching the
calculation appropriately. The teaching should always
emphasise the importance of mathematical thinking
to ensure accuracy and flexibility of approach, and the
importance of using known number facts to harness
their recall of bonds within 20 to support both
addition and subtraction methods.

In Year 2, they will start to see calculations
presented in a column format, although this is not
expected to be formalised until KS2. We show the
column method in Year 2 as an option; teachers
may not wish to include it until Year 3.

Multiplication and division: Children develop an
awareness of equal groups and link this with
counting in equal steps, starting with 2s, 5s and
10s. In Year 2, they learn to connect the language
of equal groups with the mathematical symbols for
multiplication and division.

They learn how multiplication and division can be
related to repeated addition and repeated
subtraction to find the answer to the calculation.

In this key stage, it is vital that children explore
and experience a variety of strong images and
manipulative representations of equal groups,
including concrete experiences as well as abstract
calculations.

Children begin to recall some key multiplication
facts, including doubles, and an understanding of
the 2, 5 and 10 times-tables and how they are
related to counting.

Fractions: In Year 1, children encounter halves
and quarters, and link this with their understanding
of sharing. They experience key spatial
representations of these fractions, and learn to
recognise examples and non-examples, based on
their awareness of equal parts of a whole.

In Year 2, they develop an awareness of unit
fractions and experience non-unit fractions, and
they learn to write them and read them in the
common format of numerator and denominator.
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Concrete

Pictorial

Abstract

Year 1
Addition

Counting and adding more
Children add one more person or object to a
group to find one more.

Counting and adding more
Children add one more cube or counter to a
group to represent one more.

00 0 Olalt

One more than 4 is 5.

Counting and adding more
Use a number line to understand
how to link counting on with finding
one more.

one more
| L

0 1 2 3 4 5 6 7 8 910

One more than 6 is 7.
7 is one more than 6.

Learn to link counting on with adding

more than one.

1 1
T 1

a 10

o T

| 2 3 45 6 7 8
(N N N N NONONE)
5+3=8
Understanding part-part-whole Understanding part-part-whole Understanding part-part-whole
relationship relationship relationship

Sort people and objects into parts
and understand the relationship with
the whole.

The parts are 2 and 4. The whole is
6.

Children draw to represent the parts
and understand the relationship with
the whole.

The parts are 1 and 5. The whole is
6.

Use a part-whole model to represent
the numbers.

(10)
& @
€+@-I

6+4=10

Power Maths © Pearson 2019
Copying permitted for purchasing institution only. This material is not copyright free. Pearson is not responsible for
the quality, accuracy or fitness for purpose of the materials contained in the Word files once edited. 4




-PoV\’ER
MATHS

Knowing and finding number
bonds within 10

Break apart a group and put back
together to find and form number
bonds.

Knowing and finding number
bonds within 10

Use five and ten frames to represent
key humber bonds.

0000 @

O 00
000

Knowing and finding number
bonds within 10

Use a part-whole model alongside
other representations to find number
bonds. Make sure to include
examples where one of the parts is
zero.

o (8) (0
QOO

b)
900 O
4+0=4

3+1=4

Understanding teen numbers as a
complete 10 and some more
Complete a group of 10 objects and
count more.

13 is 10 and 3 more.

Understanding teen numbers as a
complete 10 and some more

Use a ten frame to support
understanding of a complete 10 for
teen numbers.

Understanding teen numbers as a
complete 10 and some more.

1 ten and 3 ones equal 13.
10+3=13

Power Maths © Pearson 2019
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13is 10 and 3 more.

Adding by counting on

Children use knowledge of counting
to 20 to find a total by counting on
using people or objects.

the bus

Adding by counting on
Children use counters to support
and represent their counting on
strategy.

OOOOS

Adding by counting on
Children use number lines or
number tracks to support their
counting on strategy.

(Y Y Y Y

7

7+5=)

Adding the 1s

Children use bead strings to
recognise how to add the 1s to find
the total efficiently.

9999999909 00— O

2+3=5
12+3=15

Adding the 1s

Children represent calculations
using ten frames to add a teen and
1s.

00000 0000

2+3=5
12+3=15

Adding the 1s

Children recognise that a teen is
made from a 10 and some 1s and
use their knowledge of addition
within 10 to work efficiently.

3+5=8
So,13+5=18

Bridging the 10 using number
bonds

Children use a bead string to
complete a 10 and understand how
this relates to the addition.

90000000 00—

7 add 3 makes 10.

So, 7 add 5 is 10 and 2 more.

Bridging the 10 using number
bonds

Children use counters to complete a
ten frame and understand how they
can add using knowledge of number
bonds to 10.

Bridging the 10 using number
bonds

Use a part-whole model and a
number line to support the
calculation.
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910 11 213
9+4=13

Year 1
Subtrac
tion

Counting back and taking away
Children arrange objects and
remove to find how many are left.

T

1 less than 6 is 5.
6 subtract 1 is 5.

Counting back and taking away
Children draw and cross out or use
counters to represent objects from a
problem.

P9E LR ¥

1-0-0

There are [:] children left.

Counting back and taking away
Children count back to take away
and use a number line or number
track to support the method.

9-3=6

Finding a missing part, given a
whole and a part

Children separate a whole into parts
and understand how one part can be
found by subtraction.

Finding a missing part, given a
whole and a part

Children represent a whole and a
part and understand how to find the
missing part by subtraction.

Finding a missing part, given a
whole and a part

Children use a part-whole model to
support the subtraction to find a
missing part.
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5)-@-0

Children develop an understanding
of the relationship between addition
and subtraction facts in a part-whole
model.

0+0=0

=X~
o

o
. =

+[l
-
-UJ

000
000

Finding the difference

Arrange two groups so that the
difference between the groups can
be worked out.

IYILER Y,
1258542

8 is 2 more than 6.
6 is 2 less than 8.
The difference between 8 and 6 is 2.

Finding the difference

Represent objects using sketches or
counters to support finding the
difference.

00000
0000

5-4=1
The difference between 5 and 4 is 1.

Finding the difference
Children understand ‘find the
difference’ as subtraction.

(YY)

0123456784910

10-4=6
The difference between 10 and 6 is
4.
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Subtraction within 20
Understand when and how to
subtract 1s efficiently.

Use a bead string to subtract 1s
efficiently.

Subtraction within 20
Understand when and how to
subtract 1s efficiently.

COE®®® [®® & E

O®®®®

5-3=2
15-3=12

Subtraction within 20
Understand how to use knowledge
of bonds within 10 to subtract
efficiently.

5-3=2
15-3=12

Subtracting 10s and 1s
For example: 18 - 12

Subtract 12 by first subtracting the
10, then the remaining 2.

First subtract the 10, then take away
2.

Subtracting 10s and 1s
For example: 18 - 12

Use ten frames to represent the
efficient method of subtracting 12.

00000 00000
20000 000

First subtract the 10, then subtract 2.

Subtracting 10s and 1s
Use a part-whole model to support
the calculation.

19-14

19-10=9
9-4=5

So,19-14=5

Subtraction bridging 10 using
number bonds
For example: 12 -7

Arrange objects into a 10 and some
1s, then decide on how to split the 7
into parts.

Subtraction bridging 10 using
number bonds

Represent the use of bonds using
ten frames.

0000 @@
000s®

Subtraction bridging 10 using
number bonds

Use a number line and a part-whole
model to support the method.

13-5
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X For 13 -5, | take away 3 to make
v |/ v |/ |/ | |ALY 10, then take away 2 to make 8.
. -2 -3
7is 2 and 5, so | take away the 2 —_—— e
and 5 6 7 8 9 10 Il 12 13
then the 5.
Year 1 Recognising and making equal Recognising and making equal Describe equal groups using
Multipli groups groups words
cation Children arrange objects in equal Children draw and represent equal
and unequal groups and understand and unequal groups. Three equal groups of 4.
how to recognise whether they are Four equal groups of 3.
equal. "90 0@ @
oo o 0O
A B C @ e ( X
Fo (k8 EHEY (EE :
EOE E9EY €9 A Ap
AA LA
A A A A
Finding the total of equal groups Finding the total of equal groups Finding the total of equal groups
by counting in 2s, 5s and 10s by counting in 2s, 5s and 10s by counting in 2s, 5s and 10s
100 squares and ten frames support Use a number line to support
\ \ \ \ \ \ \ o counting in 2s, 5s and 10s. repeated addition through counting
CICCICRCICPCICHCICT in 2s, 5s and 10s.
o/0/6/00/l000's
sdiesiee seliee
There are 5 pens in each pack ... IDDGBE0EBae 10 10 10 10 10
5...10...15...20...25...30...35...40 ateTals e lw o w i W
212223 (24| 25|26|27|28 zq . 4 ! 3 ! .
31132|33(34(35(36(37(38 3q ! ! ! ! ! !
41 |42 | 43 |44 | 45 | 46 | 47 | 48 qu 0 IO 20 30 40 50
Year 1 Grouping Grouping Grouping
Division Learn to make equal groups from a Represent a whole and work out Children may relate this to counting
whole and find how many equal how many equal groups. back in steps of 2, 5 or 10.
groups of a certain size can be
made.
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Sort a whole set people and objects
into equal groups.

There are 10 children altogether.
There are 2 in each group.
There are 5 groups.

C0000)(OCO0000O

There are 10 in total.
There are 5 in each group.
There are 2 groups.

Sharing

Share a set of objects into equal
parts and work out how many are in
each part.

XXX OO O (

RPN

& &2 8

S

Sharing

Sketch or draw to represent sharing
into equal parts. This may be related
to fractions.

Sharing
10 shared into 2 equal groups gives
5 in each group.
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Concrete Pictorial Abstract
Year 2
Additio
n
Adding Add the 1s to find the total. Use Add the 1s. Add the 1s.
a known bonds within 10.
1-digit A —— Understand the link between
number ﬁo | flo \ Eo ﬂ ﬁ * o %9 = counting on and using known
to a 2- FINEAN? number facts. Children should be
digit _ encouraged to use known number
number 4lis 4 tens and 1 one. 34 is 3 tens and 4 ones. bonds to improve efficiency and
not 41 add 6 ones is 4 tens and 7 ones. 4 ones and 5 ones are 9 ones. accuracy.
bridging The total is 3 tens and 9 ones. W
al1o0 ————t—t————
This can also be done in a place 0 ) 30 31 32 33 34 35 36 37 38 39|
value grid. =
§’ ® ® This can be represented horizontally
T | O ) i o © or vertically.
I lg - ® @ 34+5=39
Im:["" ®
® ©
- o ;) or
- T(O)
-
\_= 314
+ 9
q
Adding Exchange 10 ones for 1 ten. Exchange 10 ones for 1 ten. Exchange 10 ones for 1 ten.
a
1-digit
number
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to a 2- T (O)
digit 214
number ® 3 ;3
using :
exchan e
ge
(T) O
2| 4
8
3|2
Y
CL T
Adding Add the 10s using a place value grid Add the 10s using a place value grid Add the 10s represented vertically.
a to support. to support. Children must understand how the
multiple method relates to unitising of 10s
of 10to s N ¢~ N and place value.
a 2-digit T O T O
number ¥ T\
using 10 fee §§ SRR T)O
column ' 'Y Y E‘E PP | 6
S N,
g, 219
) .g l: i:
.,...*'JJ 4] 6
16 is 1 ten and 6 ones. 16 is 1 ten and 6 ones. 1+3=4
. : 1ten + 3tens = 4 tens
30 is 3 tens. 30 is 3 tens. ~
There are 4 tens and 6 ones in total. There are 4 tens and 6 ones in total. 16 +30 = 46
Adding Add the 10s and 1s separately. Add the 10s and 1s separately. Use Add the 10s and the 1s separately,
two a bridging 10s where required. A
2-digit part-whole model to support. number line can support the
number calculations.
S
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<O £ £ <o £
98¢ 99 | - Ay
NIRNIRNS R S I t t t {
W ioos9e e 7 0 0O O
N N N N
YRR ¥y
neANs NS y AN 17+ 25
5+3=8
There are 8 ones in total. 11=10+1

32+10=42
3+2=5 42 +1 =43
There are 5 tens in total.

32+11=43

35+ 23 =58

Adding Add the 1s. Then add the 10s. Add the 1s. Then add the 10s.
two
2-digit (Ones) T(O)
number ®e 3|2
s using + 114
aplace I 6
value + -
grid S o
Ones Mo
®®
3|2
H1l|4
9999
* 4] 6
Adding Add the 1s. Exchange 10 ones for a Add the 1s. Exchange 10 ones for a
two ten. Then add the 10s. ten. Then add the 10s.
2-digit
number
s with
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exchan (0)
ge 3|6
+2]9
5
—lc
(T\O
3(6
H219
ga
Year 2
Subtrac
tion
Subtrac Subtract the 1s. This may be done in Subtract the 1s. This may be done in Subtract the 1s. Understand the link
ting a or out of a place value grid. or out of a place value grid. between counting back and
single- subtracting the 1s using known
digit N T bonds.
number RR O Ry S . - ¥ Y ¥
N[ eggba ——
30 31 32 33 34 35 36 37 38 3
1 9 T O
o) |=-= =
N eoag= 3 19
VST | g g 7 -
2 6 9-3=6
39-3=36
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Subtrac Exchange 1 ten for 10 ones. This Exchange 1 ten for 10 ones. Exchange 1 ten for 10 ones.
ting a may be done in or out of a place
single- value grid. T 0 T(O)
digit 1
number T 0 ¥ 999 2|5
using —— N2 09 - 7
exchan | v \?
ge ¥ 2
|
10, 10 T f O N (T.\ O
| |
i o 999 Z|'5
i 2ee 4 17
i N7
§ ZH 1| 8
0 \Z & & ) At ——
25-7=18
Subtrac Subtract the 1s. Then subtract the Subtract the 1s. Then subtract the Using column subtraction, subtract
ting a 10s. This may be done in or out of a 10s. the 1s. Then subtract the 10s.
2-digit place value grid.
number Tens | Ones T (O)
using T 0 BRERD 4|5
il I
value Qfﬁj&b . | 00g® -
and @% oy 3)
column oy o
o T)|O
S gﬁé& 4[5
{12
38-16=22 3J3
Subtrac Exchange 1 ten for 10 ones. Then Using column subtraction, exchange
ting a subtract the 1s. Then subtract the 1 ten for 10 ones. Then subtract the
2-digit 10s. 1s. Then subtract the 10s.
number
with
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exchan Tens | Ones TO
ge g g g % 9090 4 5
-2 7
Tens | Ones 3T IO
% 89989 # 5
@ g 9988 —D
E; P99 9
Tens | Ones 3T IO
g 9909 A 5
H CECRCR Q] -2 7
% % RRWRW 3
Tens | Ones 3; IO
P9999® >
®PONN -2 7
RRRR® | 8
Year 2
Multipli
cation
Equal Recognise equal groups and write Recognise equal groups using Use a number line and write as
groups as repeated addition and as standard objects such as counters repeated addition and as
and multiplication. and write as repeated addition and multiplication.
repeate multiplication.
d
addition m
3 gr%ups 0f|5 char:irs Q00 O00 O( t ; f {
15 chairs altogether O O O O O 0 5 10 15
5+5+5=15
3g_roupsof5 3x5=15
15 in total
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Using Understand the relationship between Understand the relationship between Un

arrays arrays, multiplication and repeated arrays, multiplication and repeated

to addition. addition. :

represe

nt

multipli 4"4"4"4"4" Q0000 derstand the relationship between

cation NN\ 0000 arrays, multiplication and repeated

and QOO00 addition.

support 9112 00000

e ==Y =Y =2 olelelele (Y Y Y Y
4 groups of 5 f f t f f

group 4 groups of 5 ... 5 groups of 5 0 5 10 15 20
5x5=25

Year 2

Division

Sharing Start with a whole and share into Represent the objects shared into Use a bar model to support

equally equal parts, one at a time. equal parts using a bar model. understanding of the division.

000000000000

12 shared equally between 2.
They get 6 each.

Start to understand how this also
relates to grouping. To share equally
between 3 people, take a group of 3
and give 1 to each person. Keep

00|00 (00|00 |0
00|00 (00|00 |0

20 shared into 5 equal parts.
There are 4 in each part.

0000000000000 0OO0
18

[ |

18+2=9
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going until all the objects have been
shared

°2®

SOOOS SO SO

['3“"6'3% RN RRA RN RN AR
NI KIKININI| S NINININ| NSNS

They get 5 <A each.

15 shared equally between 3.
They get 5 each.

Groupin

g
equally

Understand how to make equal
groups from a whole.

reerw800 (noeo)re

8 divided into 4 equal groups.
There are 2 in each group.

Understand the relationship between
grouping and the division
statements.

2+3=4

ecoeoeoeoo0eoee

12+4=3

XY X xoxrxn

2+6=2

o oo oo o e o

2+2=6

XX YNy x

Understand how to relate division by
grouping to repeated subtraction.

ccoe 000000 0¢

Y Y Y

I 2 3 45 6 7 8 910

o T

There are 4 groups now.

12 divided into groups of 3.
12+3=4

There are 4 groups.
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In Years 3 and 4, children develop the basis of written methods by building their skills alongside a deep understanding of place value. They should use
known addition/subtraction and multiplication/division facts to calculate efficiently and accurately, rather than relying on counting. Children use place value
equipment to support their understanding, but not as a substitute for thinking.

Power Maths © Pearson 2019
Copying permitted for purchasing institution only. This material is not copyright free. Pearson is not responsible for
the quality, accuracy or fitness for purpose of the materials contained in the Word files once edited. 2



Key language: partition, place value, tens, hundreds, thousands, column method, whole, part, equal groups, sharing, grouping, bar model

Addition and subtraction: In Year 3 especially,
the column methods are built up gradually.
Children will develop their understanding of how
each stage of the calculation, including any
exchanges, relates to place value. The example
calculations chosen to introduce the stages of
each method may often be more suited to a
mental method. However, the examples and the
progression of the steps have been chosen to
help children develop their fluency in the process,
alongside a deep understanding of the concepts
and the numbers involved, so that they can apply
these skills accurately and efficiently to later
calculations. The class should be encouraged to
compare mental and written methods for specific
calculations, and children should be encouraged
at every stage to make choices about which
methods to apply.

In Year 4, the steps are shown without such fine
detail, although children should continue to build
their understanding with a secure basis in place
value. In subtraction, children will need to develop
their understanding of exchange as they may
need to exchange across one or two columns.

By the end of Year 4, children should have
developed fluency in column methods alongside a
deep understanding, which will allow them to
progress confidently in upper Key Stage 2.

Multiplication and division: Children build a
solid grounding in times-tables, understanding the
multiplication and division facts in tandem. As
such, they should be as confident knowing that 35
divided by 7 is 5 as knowing that 5 times 7 is 35.

Children develop key skills to support
multiplication methods: unitising, commutativity,
and how to use partitioning effectively.

Unitising allows children to use known facts to
multiply and divide multiples of 10 and 100
efficiently. Commutativity gives children flexibility
in applying known facts to calculations and
problem solving. An understanding of partitioning
allows children to extend their skills to multiplying
and dividing 2- and 3-digit numbers by a single
digit.

Children develop column methods to support
multiplications in these cases.

For successful division, children will need to make
choices about how to partition. For example, to
divide 423 by 3, it is effective to partition 423 into
300, 120 and 3, as these can be divided by 3
using known facts.

Children will also need to understand the concept
of remainder, in terms of a given calculation and
in terms of the context of the problem.

Fractions: Children develop the key concept of
equivalent fractions, and link this with multiplying
and dividing the numerators and denominators, as
well as exploring the visual concept through
fractions of shapes. Children learn how to find a
fraction of an amount, and develop this with the
aid of a bar model and other representations
alongside.

in Year 3, children develop an understanding of
how to add and subtract fractions with the same
denominator and find complements to the whole.
This is developed alongside an understanding of
fractions as numbers, including fractions greater
than 1. In Year 4, children begin to work with
fractions greater than 1.

Decimals are introduced, as tenths in Year 3 and
then as hundredths in Year 4. Children develop an
understanding of decimals in terms of the
relationship with fractions, with dividing by 10 and
100, and also with place value.
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3+2=5
3 hundreds + 2 hundreds = 5 hundreds
300 + 200 = 500

Concrete Pictorial Abstract
Year 3
Addition
Adding 100s Use known facts and unitising to add Use known facts and unitising to add Use known facts and unitising to add
multiples of 100.

multiples of 100.

3+4=7
3 hundreds + 4 hundreds = 7 hundreds
300 + 400 = 700

multiples of 100.
Represent the addition on a number line.

Use a part-whole model to support unitising.

3+2=5
300 + 200 = 500

3-digit number
+ 1s, no
exchange or
bridging

Use number bonds to add the 1s.

T
= 5;7‘

214 +4="7

Now there are 4 + 4 ones in total.

Use number bonds to add the 1s.

H T o)
[esccscsaey poooo
E EE Use numberw
bonds to add
the Is.
noon
b+ 4=9
2 4 q
245 + 4
5+4=9

Understand the link with counting on.

45 + 4

I ] 1 ] ] ]

245 246 247 248 249 250

Use number bonds to add the 1s and
understand that this is more efficient and
less prone to error.
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4+4=8

214+ 4 =218

245 + 4 =249

245+4 =7

| will add the 1s.
5+4=0
So, 245 + 4 = 249

3-digit number
+ 1s with
exchange

Understand that when the 1s sum to 10 or
more, this requires an exchange of 10 ones
for 1 ten.

Children should explore this using unitised
objects or physical apparatus.

Exchange 10 ones for 1 ten where needed.
Use a place value grid to support the
understanding.

H T 0
EEE sooao
H T O
oooao
EL]
H 1T O
sooo0
H T O
Bo) oo
oo
oo
a8

Understand how to bridge by partitioning to
the 1s to make the next 10.

135+7=7
135+5+2=142

Ensure that children understand how to add
1s bridging a 100.

198 +5=7

198 + 2+ 3 =203
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35+7=142

3-digit number
+ 10s, no
exchange

Calculate mentally by forming the number
bond for the 10s.

Vs", ] Y

&I E
dgoed¢

34 + 50

here are 3 tens and 5 tens altogether.

+5=8

1 total there are 8 tens.
34 + 50 =284

+ e

Calculate mentally by forming the number
bond for the 10s.

51+30="7

5 tens + 3 tens = 8 tens
351 + 30 =381

Calculate mentally by forming the number
bond for the 10s.

753 + 40
| know that5+4=9

So0,50+40=90
753 +40 =793

3-digit number
+ 10s, with
exchange

Understand the exchange of 10 tens for 1
hundred.

]

Add by exchanging 10 tens for 1 hundred.

84 +20="?

Understand how the addition relates to
counting on in 10s across 100.

VAN (I T N TN N N 1S LY TN
| EFNL /S NN VR M e W CHEE TN NN TRNE NG TN T CENE S SN N S T |

184 190 200
184 +20="7

| can countin 10s ... 194 ... 204
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H i [®)
H i [©)
184 + 20 = 204

184 + 20 = 204

Use number bonds within 20 to support
efficient mental calculations.

385 + 50

There are 8 tens and 5 tens.
That is 13 tens.
385+50=300+130+5
385 + 50 =435

3-digit number
+ 2-digit
number

Use place value equipment to make and
combine groups to model addition.

.. 0.

Use a place value grid to organise thinking
and adding of 1s, then 10s.

Use the vertical column method to
represent the addition. Children must
understand how this relates to place value
at each stage of the calculation.

3-digit number
+ 2-digit
number,
exchange
required

Use place value equipment to model
addition and understand where exchange is
required.

Use place value counters to represent
154 + 72.

Use this to decide if any exchange is
required.

There are 5 tens and 7 tens. That is 12 tens
so | will exchange.

Represent the required exchange on a
place value grid using equipment.

275+16="7

Use a column method with exchange.
Children must understand how the method
relates to place value at each stage of the
calculation.
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275 + 16 = 291

Note: In this example, a mental method may
be more efficient. The numbers for the
example calculation have been chosen to
allow children to visualise the concept and
see how the method relates to place value.
Children should be encouraged at every
stage to select methods that are accurate
and efficient.

ol — |4
—| o »nn|O

275+ 16 =291

3-digit number
+ 3-digit
number, no
exchange

Use place value equipment to make a
representation of a calculation. This may or
may not be structured in a place value grid.

26 + 541 is represented as:

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.
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3-digit number

Use place value equipment to enact the

Model the stages of column addition using

Use column addition, ensuring

+ 3-digit exchange required. place value equipment on a place value understanding of place value at every stage
number, grid. of the calculation.
exchange H T 0
required gg 5°0%¢ H T [ o ’: Z 2
Tl 2l
E T e /3)
é oos v
H i o
There are 13 ones. 35 i o2 53
| will exchange 10 ones for 1 ten. il [ @ 6
+ 2 7
o (53383) o
H T o
,,,,, 3 HToO
HiHE 2 6
e {21 7
@ i é 3 4} 3
H T (e]
£ 126 + 217 = 343
EEE Note: Children should also study examples
where exchange is required in more than
/ one column, for example 185 + 318 = ?
Year 3

Subtraction

Subtracting
100s

Use known facts and unitising to subtract
multiples of 100.

Use known facts and unitising to subtract
multiples of 100.

Understand the link with counting back in
100s.
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5-2=3
500 - 200 = 300

4-2=2
400 - 200 = 200

0 100 200 300 400 500

400 - 200 = 200

Use known facts and unitising as efficient
and accurate methods.

know that 7 — 4 = 3. Therefore, | know that
700 - 400 = 300.

3-digit number -
1s, no

exchange

Use number bonds to subtract the 1s.

4-3=1
214 - 3=211

Use number bonds to subtract the 1s.

H T (0]
3 | q
319-4=72
H il (e}
E X
e e ﬂ!
Ow
A §
3 I q
9-4=5
319 -4=315

Understand the link with counting back
using a number line.

Use known number bonds to calculate
mentally.

76-4=7

@
@9 (0) (&)

-4=2
76 -4 =472

3-digit number -

Understand why an exchange is necessary

Represent the required exchange on a

Calculate mentally by using known bonds.
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1s, exchange or
bridging
required

by exploring why 1 ten must be exchanged.

Use place value equipment.

place value grid.

51-6=7

[SEEEEEEEE)
[Eesssssnan]

It
o

ER=N:N: N1
L-9-8-%.9.§
=

571-6=7

51-1-5=145

3-digit number -
10s, no
exchange

Subtract the 10s using known bonds.

381-10=7

8 tens with 1 removed is 7 tens.

381 -10=371

Subtract the 10s using known bonds.

H il O

8tens — 1 ten =7 tens
381 -10=371

Q

Use known bonds to subtract the 10s
mentally.

372-50=7
70 -50 =20

So, 372 - 50 = 322

3-digit number -
10s, exchange

or bridging

Use equipment to understand the exchange
of 1 hundred for 10 tens.

Represent the exchange on a place value
grid using equipment.

10-20=7?

Understand the link with counting back on a
number line.

Use flexible partitioning to support the
calculation.
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required

need to exchange 1 hundred for 10 tens, to
help subtract 2 tens.

H T &)

210 -20 = 190

135 -60 =7

(25
(09) (30) (=)

235=100+130+5
135 -60=100+70 +5
=175

3-digit number -
up to 3-digit

number

Use place value equipment to explore the
effect of splitting a whole into two parts, and
understand the link with taking away.

W

086

..

Represent the calculation on a place value
grid.

]

RG]
Leleh 48

oggpo
aa

oogpo
CE]

Use column subtraction to calculate
accurately and efficiently.

X
—
o

w Qo
v Qa
N

~N

=

v o|H
N 2|0

w o

»
~N

==
—
o

|

w o
(S o]
[\ o]

o
N
~

3-digit number -
up to 3-digit

Use equipment to enact the exchange of 1
hundred for 10 tens, and 1 ten for 10 ones.

lodel the required exchange on a place value
grid.

Use column subtraction to work accurately
and efficiently.
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number, 756-38=7 T ; 5
exchange - | need to subtract 8 ones, so | will exchange | - z j
. a ten for 10 ones.
required H T o 175 - 38 = 137
gggaa i . L.
If the subtraction is a 3-digit number
— g g g gg subtract a 2-digit number, children should
understand how the recording relates to the
" T ) place value, and so how to line up the digits
— correctly.
if 59NN Children should also understand how to
EENEN . . .
E: exchange in calculations where there is a
- zero in the 10s column.
H i) ] o
HTO
; 00000 50 6
Ei Jj | cea S
Year 3

Multiplication

Understanding
equal grouping
and repeated
addition

Children continue to build understanding of
equal groups and the relationship with
repeated addition.

They recognise both examples and non-
examples using objects.

., *%° il

Children recognise that arrays can be used
to model commutative multiplications.

®
e

®

® ©

4
@
@
N
@

—

Children recognise that arrays demonstrate
commutativity.

i

This is 3 groups of 4.
This is 4 groups of 3.

Children understand the link between
repeated addition and multiplication.

+3 +3 +3 +3 +3 +3 +3 +3

o~
KYYWWI

0 3 6 q 12 15 18 2| 24

groups of 3 is 24.

+3+3+3+3+3+3+3=24

x 3 =24

A bar model may represent multiplications
as equal groups.
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can see 3 groups of 8.
can see 8 groups of 3.

Multiplying a
2-digit number
by a 1-digit
number,
expanded
column
method

Use place value equipment to model how
10 ones are exchanged for a 10 in some
multiplications.

3x24=7
3 x 20 = 60
3x4=12
00|09 ]}
00|68 )
aal .
008
89
— e
60 + 12 70 + 2 =72

3x24=60+12
3x24=70+2
3x24=72

Understand that multiplications may require
an exchange of 1s for 10s, and also 10s for
100s.

4x23="7?

4x23=92

Children may write calculations in expanded
column form, but must understand the link
with place value and exchange.

Children are encouraged to write the
expanded parts of the calculation

separately.
i (0] T O
cererreeery sae860 | 5
[eeunenanns] ooooo % 6
fesunannnns] ose80 -
feeesnnsnns) ooeo00 6 x5
s soooo + 6 x 10
fasnsassnns) ooaao -
x28="7
15
28
X 5
40 5x8
100 5x 20
140
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T (0]
@@ OO0
ee 000
©ee 000
@® 000
@@ eee
5x23="7
5x3=15
5x20=100
5x23=115
Year 3
Division
Using times- Use knowledge of known times-tables to Use knowledge of known times-tables to Use knowledge of known times-tables to
tables calculate divisions. calculate divisions. calculate divisions.

knowledge to
divide

QLU IR LIDENTRTY

®
®
@
®
®
®
@
®
®
®
®
®
®
®
®
+4

=12

8 divided into groups of 4.

| need to work out 30 shared between 5.

| know that 6 x 5 =30
so | know that 30 + 5= 6.

A bar model may represent the relationship
between sharing and grouping.

Le [ &« [ & ] 4] & [ 4]
24+-4=6
24+-6=4

Children understand how division is related
to both repeated subtraction and repeated
addition.
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here are 12 groups.
group -8 -8 -8
x12=48 0 8 6 2%
8+4=12
24+8=3
+8 +8 +8 +8
0 8 16 24 32
32+8=4
Concrete Pictorial Abstract
Year 4
Addition
Column Use place value equipment on a place Use place value equipment to model Use a column method to add, including
addition with value grid to organise thinking. required exchanges. exchanges.
exchange

Ensure that children understand how the
columns relate to place value and what to
do if the numbers are not all 4-digit
numbers.

Use equipment.to show 1,905 + 775.

Th H T 0
® OO0 COOOO
OBe®

00000 OO0 00000
®® OlC)

Why have only three columns been used for
the second row? Why is the Thousands box
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empty?

Which columns will total 10 or more?

L H T Th H T(O)
® 00000/00000 6668 550 —e
eeee |©e 000) E%’-’—'] +4 2 317

X
N

Th H T O
@ QQCOOICD@@

Th H(T)O
eeee ©® |00 . —=1: 2
® + 4 2|31|7

Th [ H T 0 q ||
® |ooooo®®® w
eece |00 @ee

l 0 Th(HYT O
® I [5]5 4

Th | H T o + 4213 7

@ |ocooo®®® ST
\,

EEEE Joo 000, o !

. (TAYH T O

Include examples that exchange in more s 5 4

than one column. H412 3 7

5J]7 a |

—

Include examples that exchange in more
than one column.

Year 4
Subtraction

Column Understand why exchange of a 1,000 for

Represent place value equipment on a

Use column subtraction, with understanding
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subtraction
with exchange

100s, a 100 for 10s, or a 10 for 1s may be
necessary.

place value grid to subtract, including
exchanges where needed.

Th H T 0
@ @ GOOCG
Th H T [
® GO COORN
Th H | i 0
00000 HOCONN
COORR
X
Th H T [
00000 HCOORYN
:g.‘.

of the place value of any exchange
required.

Th
|

oo(@

N NI
N U~

|

_|
=
o
~ )

w
o|lo o|0O |o|o o0

1
k
NN

wliN |+

!

~|5)
N N|T

WwlN | H
oo o|O

F

Column
subtraction
with exchange
across more
than one
column

Understand why two exchanges may be
necessary.

2,502 -243 =7

o
a

I need to exchange a 10 for some 1s, but

Make exchanges across more than one
column where there is a zero as a place
holder.

2602-243=7

W] i [

H
SC] 900 OOOOOIO®
OOOOE

Make exchanges across more than one
column where there is a zero as a place
holder.

2502-243=7

Power Maths © Pearson 2019
Copying permitted for purchasing institution only. This material is not copyright free. Pearson is not responsible for
the quality, accuracy or fitness for purpose of the materials contained in the Word files once edited. 18



there are not any 10s here.

Th H I o ]
©e 0000 (LOOOO 0000d
QOO0 00000

© 00

Th(H T)O

Th H T O
2 489'9'2
- 2 4 3
2 2 5 19

Year 4
Multiplication

Column
multiplication
for 2- and
3-digit
numbers
multiplied by a
single digit

Use place value equipment to make
multiplications.

lake 4 x 136 using equipment.

.O@QC.‘.‘.

.O@OQQCQQQ

There are 4 x 6 ones... 24 ones
There are 4 x 3 tens ... 12 tens
There are 4 x 1 hundreds ... 4 hundreds

24 + 120 + 400 =544

I can work out how many 1s, 10s and 100s.

Use place value equipment alongside a
column method for multiplication of up to
3-digit numbers by a single digit.

000000 :
@00H00 - 3
00000 3 ¢

Use the formal column method for up to
3-digit numbers multiplied by a single digit.

Understand how the expanded column
method is related to the formal column
method and understand how any
exchanges are related to place value at
each stage of the calculation.
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Year 4
Division

Understanding
the
relationship
between
multiplication
and division,
including
times-tables

Use objects to explore families of
multiplication and division facts.

4x6=24
24 is 6 groups of 4.
24 is 4 groups of 6.

24 divided by 6 is 4.
24 divided by 4 is 6.

Represent divisions using an array.

0000000
0000000
0000000
0000000

28:7=4

Understand families of related multiplication
and division facts.

know that 5 x 7 =35

o | know all these facts:

x7=35
x5=35
5=5x7
5=7x5
5+5=7
5+7=5
=35+5
=35+7
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KEY STAGE 2

In upper Key Stage 2, children build on secure foundations in calculation, and develop fluency, accuracy and flexibility in their approach to the four
operations. They work with whole numbers and adapt their skills to work with decimals, and they continue to develop their ability to select appropriate,

accurate and efficient operations.

Key language: decimal, column methods, exchange, partition, mental method, ten thousand, hundred thousand, million, factor, multiple, prime number,

square number, cube number

Addition and subtraction: Children build on their
column methods to add and subtract numbers
with up to seven digits, and they adapt the
methods to calculate efficiently and effectively
with decimals, ensuring understanding of place
value at every stage.

Children compare and contrast methods, and they
select mental methods or jottings where
appropriate and where these are more likely to be
efficient or accurate when compared with formal
column methods.

Bar models are used to represent the calculations
required to solve problems and may indicate
where efficient methods can be chosen.

Multiplication and division: Building on their
understanding, children develop methods to
multiply up to 4-digit numbers by single-digit and
2-digit numbers.

Children develop column methods with an
understanding of place value, and they continue
to use the key skill of unitising to multiply and
divide by 10, 100 and 1,000.

Written division methods are introduced and
adapted for division by single-digit and 2-digit
numbers and are understood alongside the area
model and place value. In Year 6, children
develop a secure understanding of how division is
related to fractions.

Multiplication and division of decimals are also
introduced and refined in Year 6.

Fractions: Children find fractions of amounts,
multiply a fraction by a whole number and by
another fraction, divide a fraction by a whole
number, and add and subtract fractions with
different denominators. Children become more
confident working with improper fractions and
mixed numbers and can calculate with them.

Understanding of decimals with up to 3 decimal
places is built through place value and as
fractions, and children calculate with decimals in
the context of measure as well as in pure
arithmetic.

Children develop an understanding of
percentages in relation to hundredths, and they
understand how to work with common
percentages: 50%, 25%, 10% and 1%.
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decimals using
column
addition

additions.

how 0-23 + 0-45 using place value counters.

value grid to represent additions.

Represent exchange where necessary.

Concrete Pictorial Abstract
Year 5
Addition
Column Use place value equipment to represent Represent additions, using place value Use column addition, including exchanges.
addition with additions. equipment on a place value grid alongside
whole written methods. TThTh H T O
numbers dd a row of counters onto the place value a3 1 #3
grid to show 15,735 + 4,012. TTh Th H T o v 84
e OOOOO| 000 3 7 5 9 2
| |
TTh Th H [ T 0 e 0eee6|e 0OOE0/00000
o 00000 ::... 000 00000 ©eee (©0)
I need to exchange 10 tens for a 100.
TThTh H T O
2 0 1 5 3
+ 1 9 1 7 5
3 9 3 2 8
|
Adding Use place value equipment to represent Use place value equipment on a place Add using a column method, ensuring that

children understand the link with place
value.

_O - Tth Hth
0 ~2 3
+ 0 -4 5
0-6 8

(0] . Tth Hth O - Tth Hth
. o) 0-9 2
20000 +0-3 3
| =@ 5
-leoe ) |eee® AE D
o

Include exchange where required,
alongside an understanding of place value.

Power Maths © Pearson 2019
Copying permitted for purchasing institution only. This material is not copyright free. Pearson is not responsible for
the quality, accuracy or fitness for purpose of the materials contained in the Word files once edited. 4




Include examples where the numbers of _O -Tth Hth

decimal places are different. 8 ' : ;
B0
I =2 §
| 0 . Tth Hth O -TthHth | —F———
00000 - 5 -0 0 | Include additions where the numbers of
® Y Oeee® +% decimal places are different.
4+065="7
O - Tth Hth
34 0

+0-6 5

Year 5
Subtraction

Column Use place value equipment to understand Represent the stages of the calculation Use column subtraction methods with
subtraction where exchanges are required. using place value equipment on a grid exchange where required.
with whole alongside the calculation, including
numbers 2,250 - 1,070 exchanges where required. TThTh H T ©
B 20 9 7
-1 8 5 3 4
4 3 5 6 3

LT ]

12,097 — 18,534 = 43,563
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TTh Th H i O | TThTh H T O
[ ] OO000|0Q000000 |CO0FZ 57 35
o0 =z 2 5 8 2
3
Now subtract the I0s. Exchange | hundred for 10 tens.

TTh Th H | T [ o | TThThH T O
® 00000 00000 0000000088 | 5 7 3 5
(] "”ﬁ" - 25 8 2

se%
5 3

Subtract the 100s, 1,000s and 10,000s.
TTh Th [ H | T B T T g
° eoossiosssscsseseeess 157735
SOBBD - 25 82
Ll 3 1 5 3

Subtracting
decimals

Explore complements to a whole number by
working in the context of length.

Use a place value grid to represent the
stages of column subtraction, including
exchanges where required.

74 —-2256=7

Use column subtraction, with an
understanding of place value, including
subtracting numbers with different numbers
of decimal places.

921 -375=7

O - Tth Hth Thth
3 9 2 |
-3 -7 5 0

Power Maths © Pearson 2019
Copying permitted for purchasing institution only. This material is not copyright free. Pearson is not responsible for
the quality, accuracy or fitness for purpose of the materials contained in the Word files once edited. 6




O C Tth Hth O - Tth Hth
00000 A OCOOOL 000® 8L o
©© 225
Exchange | tenth for 10 hundredths. '
(e} . Tth Hth O -Tth Hth
00000 OO0 00000 s 7 '4
. O 00000 - > - > s
OOe® ~
Now subtract the 5 hundredths.
O . Tth Hth O - Tth Hth
00000 OO0 00008 5 7 '4
(O 00ees| -2 -2 5
PLLD i 9
Now subtract the 2 tenths, then the 2 ones.
0 G Tth Hth O - Tth Hth
00088 |COOOY 000ee s 7 '4
) 00009 -2 > s
PP 34 §
Year 5
Multiplication
Multiplying up | Explore how to use partitioning to multiply Represent multiplications using place value | Use a column multiplication, including any
to 4-digit efficiently. equipment and add the 1s, then 10s, then required exchanges.
numbers by a 100s, then 1,000s.
single digit 8x17="7 I 3 6
X
8 |
2 3

163x5="7
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e ds ol i T . :
) 000
ssssssssss sssssss
0000000000 |0000000| © 00
0000000000 (0000000
0000000000 0000000 @ 00000
0000000000 (0000000
8 x 10 = 80 8x7="56 ® 000
()

So,8x17=136

Multiplying 2-
digit numbers
by 2-digit
numbers

Partition one number into 10s and 1s, then

add the parts.

23x15="7

10 x 15 =150

3x15=45

There are 345 bottles of milk in total.

23 x 15 =345

See above to consolidate concept of
multiplication with place value counters if
needed.

Use column multiplication, ensuring
understanding of place value at each stage.

3 4
x 97

2 328 34 x 7

34
x 27

238 3MUx7
680 34x20
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3 4

x 27
2328 34 x7
6 80 34x20

9 1 8 34x27
[

Multiplying up
to 4-digits by
2-digits

See above to consolidate concept of
multiplication with place value counters if
needed.

Use column multiplication, ensuring
understanding of place value at each stage.

I 4 3
> I 2
2 8 6 143 x 2
I 4 3 0 143 x 10
I 7 1 6 143 x 12

Progress to include examples that require
multiple exchanges as understanding,
confidence and fluency build.

1,274 x32="7

First multiply 1,274 by 2.
1 2 7 4

% 3 2

Then multiply 1,274 by 30.
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12
x

4

2
4 B 1274x2
0

1,274 x 30

No»
N AN W

2
3 8,2,

Finally, find the total.

I 2 7 4
x 3 2
2 54 8 1,274 x 2
3 8,2;2 @ 1,274 x 30
4 0 7 6 8 1,274 x 32

|
1,274 x 32 = 40,768

Year 5
Division
Dividing up to | Explore grouping using place value Use place value equipment on a place Use short division for up to 4-digit numbers
four digits by a | equipment. value grid alongside short division. divided by a single digit.
single digit The model uses grouping.
using short 268+2="7 A sharing model can also be used, although 0 5 5 6
division the model would need adapting. 56 Ba 4
There is 1 group of 2 hundreds. 7(37°8°9 "2
There are 3 groups of 2 tens. T 0
There are 4 groups of 2 ones. 4[4 8 :::O. 3,892 + 7 = 556
264+2=134 n T o Use multiplication to check.
i [COGE) 00000
000 556 x 7 = ?
1: c 6x7=42
4| 4 -
g oce 50 % 7 = 350
500 x 7 = 3500
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Lay out the problem as a short division.

There is 1 group of 4 in 4 tens.
There are 2 groups of 4 in 8 ones.

Work with divisions that require exchange.

T 0 First, lay out the
49 2 OO 00 problem.
©OOE
T 0 How many groups of 4 go
4 |2 00 0000 1) into 9 tens?
0000 2 groups of 4 tens with | ten
left over.
2 = 0 Exchange the | ten left
sa 12 ...'. over for 10 ones.
0@0@ QOO @®®| We now have 12 ones.
88

2{3 f 0 ] How many groups of 4 go

=
49 0I0 OO into 12 ones?
000@ 3 groups of 4 ones.

3,500 + 350 + 42 = 3,892

Year 6
Concrete Pictorial Abstract
Year 6
Addition
Please see year 5 for any consolidation needed
Year 6

Subtraction

Please see year 5 for any consolidation needed
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Year 6
Multiplication

Multiplying up | Use equipment to explore multiplications. Use place value equipment to compare Understand short multiplication.
to a 4-digit methods.
number by a Th H T 0 Methed ] Compare and select appropriate methods
single digit @@ e0® 0000 00000 @e©000-- 00000 3225 for specific multiplications.
number ®@e 000 OG0 00000 @20 00 --00000) 3225
@ 00® OG0 00000 ©ee 08 - 00000) 3225
Method 4
12900
4 groups of 2,345 ' [
g P Method 2 3 22 i
X
_ Slication: )
This is a multiplication 164 TE B o
4% 2,345 ©® e
2,345 x 4 ®®
4 x3,000 4x200 4x20 4x5
12,000 + 800 + 80 + 20=12,900
Multiplying up See above to consolidate concept of Use compact column multiplication with
to a 4-digit multiplication with place value counters if understanding of place value at all stages.

number by a
2-digit number

needed.

I 2 3 5
X 2 1
I 28 5 1 x 1,235
2 47 00 20 x 1,235
2259 3 5 21 x 1,235

Year 6
Division
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Dividing by a Use equipment to make groups from a total. H T o (Howmany | O Use short division to divide by a single digit.
single digit ® o0o |ee Lo )
0000000DO0000 S— 0
f T © (" How many ) 0 2 6|1 '3 2
©——) OO | 0@ :rgups of)é 6(1'3"2
@O@@ arein I3 tens?
0000000000000 ©I0/9) 0 2
e 3 61 '3"'2
There are 78 in total. : o e
There are 6 groups of 13. @j \orein 12 ones?)
There are 13 groups of 6.
0 2 2
61 '3"'2
Dividing by a Use equipment to build numbers from See above to consolidate concept of Use long division where factors are not
2-digit number | groups. division with place value counters if needed. | useful (for example, when dividing by a
using long 2-digit prime number).
division Write the required multiples to support the

g =] =] g o =) a =] g o =] a =] g
a o a a a =] ] a a a ] a a a

182 divided into groups of 13.
There are 14 groups.

division process.

377+13=7

il l 1 l il 1 ] 1 1
T T T T T T T T T

I

T

0 13 26 39 52 65 78 ql 104 17

xI13 IxI3 2x13 3x13 4x13 5x13 6x13 7x13 8xI3 9x13 10

0
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3[3 7 7
-1 30 10
2 4 7
-1 30 10
17
-1 17 9
0 29
377 +13=29

Divisions with a remainder explored in
problem-solving contexts.

Dividing
decimals

Use place value equipment to explore
division of decimals.

8 tenths divided into 4 groups. 2 tenths in
each group.

Use a bar model to represent divisions.

4x2=8 8+4=2

S0,4x02=08 0-8+4=02

Use short division to divide decimals with up
to 2 decimal places.

8|4 - 2 4
0.

8|4 -%2 4
0 -5
8|4 -%2 %%
0-5 3
8|4 -4 %%
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