Dinting Church of England Voluntary Aided Primary School
Maths (including Calculations) Policy

The school S Vvision statement is taken
Love Your Neiughsbedur. "as

Dinting School aims to create a happy, secure, stimulating and challenging learning environment, in which
each child can develop to their full potential. Dinting School aims to create a family atmosphere in which
Christian care is offered to all members of the school community. Christian values are built into the ethos and
teaching at Dinting School, promoting attitudes of mutual respect and responsibility.
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At Dinting Church of England (VA) Primary School, we view mathematics as 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, and a sense of enjoyment and curiosity about the subject. Our intent is to provide
children with a mathematics curriculum that will allow them to become confident individuals through
developing their mathematical skills to their full potential. We also aim to present maths as a challenging,
exciting, creative and relevant subject in order to promote a positive and confident attitude. In line with the
National Curriculum (2014), our overall intent focuses on all pupils being able to:

T use and understand a wide range of appropriate mathematical language to discuss, explain and justify their
mathematical thinking and reasoning.

1 explore and deepen their mathematical understanding through a C-P-A approach, allowing exploration,
acquisition of fluency skills and application of skills to a range of problems and lines of enquiry.

1 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.

1 move fluently between different representations of mathematical ideas.

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

1 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.

9 make rich connections across mathematical ideas to develop fluency, mathematical reasoning and
competence in solving increasingly sophisticated problems.

1 apply mathematical knowledge across the curriculum in science and other subjects relating mathematical
knowledge and skills to real life situations.

il access challenges of rich and sophisticated problems when they grasp fluency concepts rapidly rather than
progressing to new content.

1 consolidate learning and concepts through repetition and intervention to acquire sound foundations for
fluency of mathematics.

At Dinting Church of England Primary School, we are committed to providing a motivating, challenging and
comprehensive maths curriculum that is accessible to all and links the use of mathematics across a range of
subjects, adding meaning to the learning of maths. Our whole school approach to the teaching and learning
of maths involves the following;

9 Our maths planning is largely based on Schemes of Learning from White Rose Maths and enhanced by a
wide range of resources. This ensures a progressive and thorough curriculum in every year group. Teachers
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know which objectives must be taught and assessed in each year group and can follow progressive small
steps to ensure pupils have a comprehensive understanding of maths.

{ Teachers are encouraged to plan in PowerPointor Not ebook software format, ¢
step’ wit h tasdactititientgbe pompletet. §his format ensures evaluation of each lesson and
subsequent lessons are adapted accordingly.

T WRM (White Rose Maths) promotes kinaesthetic learning to ensure children acquire fluency of skills by
introducing concepts in a practical/concrete way to progress to pictorial then abstract (C-P-A).
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Teachers deliver one curriculum for all, providing opportunities to stay together and to work through new
content as a whole group. Teachers teach the whole class, allow pupils time to practise and bring the class
back together to move on. Differentiated learning is provided through a selection of tasks to consolidate
fluency, use skills to solve problems or use skills and reasoning skills to solve higher-level challenge
problems. Teachers should use their professional judgement to determine the activities, timing and
organisation in each lesson in order to suit the teaching objectives and ensure children understand each
small step.

For pupils who may strdggWwetbrppossi bfytheatlurbebiuh
on a daily basis. Additionally, intervention and consolidation is provided in the afternoon or lunchtime to
ensure they are ready for the next lesson. For SEN pupils (extreme) a separate curriculum may be more
appropriate.

Throughout KS1 and KS2, pupils have daily maths lessons. In Early Years, pupils have 2 or 3 maths mornings
each week, enabling the maths lesson to continue throughout the morning to ensure all pupils receive quality
adult input and also opportunities to practise and consolidate their knowledge through a range of planned,
child initiated activities.

The teaching of mathematics at Dinting Church of England Primary School promotes the use of mathematical
vocabulary through encouraging children to explain their thinking, strategies and mistakes during lessons to
embed understanding and to support peer on peer learning as children learn well from peers. During lessons,
we encourage children to self-mark, using green (correct) and pink (incorrect) highlighters. After activities,
the whole class discuss answers, strategies and mistakes. This provides children with immediate feedback
and time to reflect on their learning. Mistakes are discussed and correction time given as part of a lesson.
Children respond well to this and learn well from their mistakes. We see assessment as an integral part of
the teaching process and strive to make our assessment purposeful, allowing us to match the correct level
of work to the needs of the pupils, thus benefiting the pupils and ensuring confidence and progress.

1 WRM planning is taught in blocks. Prior to each block, children complete a pre-assessment and then, at
the end of the block, a post assessment. This is a clear way to measure short-term progress. Objectives for
each block are shared and discussed with the children during the block. This ensures children know their
learning targets.

The national curriculum for mathematics reflects th
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. Children need to learn to explain their thinking clearly and
teachers should ensure that pupils build secure foundations by using discussion to probe and remedy their
misconceptions.



Teaching and Learning
EYFS

The principle focus of mathematics teaching in the Early Years is to ensure pupils develop their knowledge
of numbers, learning to count reliably with numbers from 1 to 20, place them in order and say which number
is one more or one less than a given number. Using quantities and objects, they add and subtract two single-
digit numbers and count on or back to find the answer. They solve problems, including doubling, halving and
sharing. The EYFS curriculum also develops pupils understanding of shape, space and measures, teaching
children to use everyday language to talk about size, weight, capacity, position, distance, time and money to
compare quantities and objects and to solve problems. They recognise, create and describe patterns. They
explore characteristics of everyday objects and shapes and use mathematical language to describe them.

KS1

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 involves working with numerals, words
and the four operations, including with practical resources. At this stage, pupils develop their ability to
recognise, describe, draw, compare and sort different shapes and use the related vocabulary. Teaching
involves using a range of measures to describe and compare different quantities such as length, mass,
capacity/volume, time and money. Pupils read and spell mathematical vocabulary, at a level consistent with
their increasing word reading and spelling knowledge at key stage 1. By the end of year 2, we aim for all
pupils to 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.

KS2

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, to
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 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. Pupils use measuring instruments with increasing accuracy and
make connections between measure and number. Pupils read and spell mathematical vocabulary correctly
and confidently, using their growing word reading knowledge and their knowledge of spelling.

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

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 develops the
connections that pupils make between multiplication and division with fractions, decimals, percentages and
ratio. At this stage, pupils 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 consolidates and extends knowledge
developed in number. Teaching ensures that pupils classify shapes with increasingly complex geometric
properties and that they learn the vocabulary they need to describe them. Pupils should read, spell and
pronounce mathematical vocabulary correctly.

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

Organisation, Planning and Resources.

9 Each class has a general bank of resources for day-to-day maths lessons. EYFS classrooms have a wide
range of counting equipment for children to explore and use in their learning and play. KS1 classrooms have
table top maths boxes on each table for children to access during lessons, selecting and choosing resources
that will be most helpful to them. Maths boxes are also available in lower KS2 to support children if, and
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when, required. Further shared resources are stored in the Maths resource cupboards located in the hall for
staff to access.

9 Each classroom has a maths area showing examples of the topic currently being covered and a permanent
display of mathematical symbols, numbers, times tables and vocabulary appropriate to the age range.

9 Each classroom is equipped with a Smart Board and access to laptops and iPad’s to enhance mathematical
learning.

TAddi ti onal resources are avail abl e i negsspdtificddachihgo s |
programmes.

Assessment

At the end of each term, children complete an end of term assessment, assessing all the blocks taught over
the term. This assesses long-term progress and enables teachers to assess the children against age related
expectations. Termly assessments are recorded, our whole school assessment system, as Year group
emerging, developing, expected or greater depth. Some children are working below their year group
expectations and this is recorded accordingly. In Early Years, pupils are assessed against the Early Years
Foundation Profile and are awarded levels of Emerging, Expected and Exceeding, matched to their
achievement of the assessed statements. Each term, the maths lead analyses the data for achievement
across the school to identify the percentage of those working at expected, above expected and below
expected. This enables SLT to identify groups of pupils who are at risk of underachieving, in which case,
intervention strategies, programmes and support are implemented to support learning.

Performance Indicators

Performance Indicators, which are the criteriafor success of the schooDitrg ma
Church of England Primary School, are:

i Early Years Foundation Profile (Statutory Assessment)
9 KS1 results (Statutory Assessment)
1 KS2 results (Statutory Assessment) Year 4 multiplication check

1 KS2 results (Statutory Assessment) Year 6 End of Key Stage Assessments (SATS)

Equal opportunities.

We incorporate mathematics into a wide range of cross curricular subjects and seek to take advantage of
multicultural aspects of mathematics e.g. Islamic patterns in RE. All children have equal access to the
curriculum regardless of race, social circumstance or gender. This is monitored by analysing pupil
performance throughout the school to ensure that there is no disparity between groups. Teachers ensure that
VAK (Visual, Auditory and Kinaesthetic) learning styles are acknowledged and opportunities for all learners
to use their preferred style are provided. TA support is given to groups of identified children both in and out
of class. Special Educational Support Plans are used to address specific areas of weakness and achievable
targets are set in order to help the child make progress. We are committed to giving all our children every
opportunity to achieve the highest of standards. We do this by takihngacc ount of pupil s’ wvar
and needs. We offer a broad and balanced curriculum and have high expectations for all children. The
Inclusion Policy helps to ensure that this school promotes the individuality of all of our children, irrespective
of ethnicity, attainment, age, disability, gender or background. Our school aims to be an inclusive school. We
actively seek to remove the barriers to learning and participation that can hinder or exclude pupils. We make
this a reality through the attention we pay to the different individual and groups of children within our school
to ensure minimal risk of underachievement.



Role of Subject Leader

The Mathematics Subject Leader monitors standards of planning and teaching and carries out scrutinies of
chidren’s work and teachers’ pl anning. Support is gi
agreed policy and planning format. Findings from monitoring are discussed with the Senior Leadership Team

and shared with teaching staff as appropriate.

Parental Involvement. At Dinting Church of England Primary School, we encourage parents to be involved
by:
1 Inviting them into school to participate in year group maths workshops. To be informed about the up to date

objectives, methods and strategies we use and to work with their child on a range of activities. Copies of the
presentations and notes are sent home for parents who are unable to attend.

fil nviting them to parents evening each term to dis

fProviding weekly homework to consolidate classroom

Policy to be reviewed July 2023



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

Addition and subtraction: Children first learn to
connect addition and subtraction with counting, but
they soon develop two very important skills: 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.




Year 1

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 O Ofell

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
| 4

0 1 2 3 4 5 6 7 8 910

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

Learn to link counting on with adding more

than one.
01 23456 7 8 910
[ N N N N NONONG)
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)
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6+4=10

Knowing and finding number bonds
within 10

Knowing and finding number bonds
within 10

Knowing and finding number bonds
within 10




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

Use five and ten frames to represent key
number bonds.

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

13 is 10 and 3 more.

Understanding teen numbers as a
complete 10 and some more.

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

Adding by counting on

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

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

Adding by counting on
Children use number lines or number tracks
to support their counting on strategy.
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7+5=D

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

A e i st OOL000,

2+3=5
12+3 =15

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

00000 900000

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.

0000000 O0—OO-

7 add 3 makes 10.
So, 7 add 5is 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.
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Bridging the 10 using number bonds
Use a part-whole model and a number line
to support the calculation.

Y
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9+4=13

Year 1
Subtraction

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

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

Counting back and taking away

Children count back to take away and use a
number line or number track to support the
method.
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1 less than 6 is 5.
6 subtract 1 is 5.
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Finding a missing part, given awhole
and a part

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

Y EY,
PPy
|

Finding a missing part, given awhole
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 awhole
and a part

Children use a part-whole model to support
the subtraction to find a missing part.

7 1 3 = 72
Children develop an understanding of the

relationship between addition and
subtraction facts in a part-whole model.

0-0-0
Q

B-E-0
B-E-0

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

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

-
Finding the difference

Children under stand
subtraction.
01 23456784910
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8 is 2 more than 6.
6 is 2 less than 8.
The difference between 8 and 6 is 2.

00000
0000

514=1
The difference between 5 and 4 is 1.

1071 4=6
The difference between 10 and 6 is 4.

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

Use a bead string to subtract 1s efficiently.

990998889880 OO0

513=2
513=1

1 2

Subtraction within 20
Understand when and how to subtract 1s
efficiently.
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Subtraction within 20
Understand how to use knowledge of bonds
within 10 to subtract efficiently.

513=2
1571 3=12

Subtracting 10s and 1s

For exampl e: 18 - 12

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

B

First subtract the 10, then take away 2.

Subtracting 10s and 1s

For exampl e: 18 - 12

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

00000 00000
29906 000

First subtract the 10, then subtract 2.

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

1971 14
191 10=9

91 4=5
So,191 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.

Subtraction bridging 10 using number
bonds

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

13 1 5
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7is 2 and 5, so | take away the 2 and
then the 5.

]
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For 1371 5, | take away 3 to make 10, then
take away 2 to make 8.
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Year 1
Multiplication

Recognising and making equal groups
Children arrange objects in equal and
unequal groups and understand how to
recognise whether they are equal.

A B C
o) (58 (MY e
EOEw EOEY E9&Ey

Recognising and making equal groups
Children draw and represent equal and
unequal groups.

" 90 00 @
C X J
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Describe equal groups using words

Three equal groups of 4.
Four equal groups of 3.

Finding the total of equal groups by
counting in 2s, 5s and 10s

NN N NS NN TSNS

Finding the total of equal groups by
counting in 2s, 5s and 10s

100 squares and ten frames support
counting in 2s, 5s and 10s.

i

Finding the total of equal groups by
counting in 2s, 5s and 10s

Use a number line to support repeated
addition through counting in 2s, 5s and 10s.

10 10 10 10 10

(YYYY)

Ther pens in ; T
5.10..15..20..25..30..35..] ilauw: -.m:“.-_z —_—
e AL ] () 0 10 20 30 40 50
1= = b odm wm -l-:— L - I:I._
Year 1 Grouping Grouping Grouping
Division Learn to make equal groups from a whole Represent a whole and work out how many | Children may relate this to counting back in

and find how many equal groups of a
certain size can be made.

Sort a whole set people and objects into
equal groups.

equal groups.

000006)(O0000O

There are 10 in total.

steps of 2, 5 or 10.

r ol SO S

T T

I7I8‘I4II0III I12I3I4I|5

012345

o+

12



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

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 OOODOD

Y=Y

&0 &0 % (%

Sharing

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

i 25 A\oi

Sharing
10 shared into 2 equal groups gives 5 in
each group.

13



Year 2

Concrete Pictorial Abstract
Year 2
Addition
Understanding | Group objects into 10s and 1s. Understand 10s and 1s equipment, and link | Represent numbers on a place value grid,
10s and 1s with visual representations on ten frames. using equipment or numerals.
" y o Ones
¢ . ¢ :
Bundle straws to understand unitising of LAl JfL L BiL JL L JL 1} S
10s. | [ A 5
RO R0
a8 8| [0 (o o
: | || | | [ 3
Adding 10s Use known bonds and unitising to add 10s. | Use known bonds and unitising to add 10s. | Use known bonds and unitising to add 10s.
® ) ® 9
o " o°" 388
| know that 4 + 3=7.
| know that 4 + 3 = 7. ' So, | know that 4 tens add 3 tens is 7 tens.
So, | know that 4 tens add 3 tens is 7 tens.
4 +3= '
4+3=7
4 tens + 3 tens = 7 tens
40+30=70
Adding a Add the 1s to find the total. Use known Add the 1s. Add the 1s.

1-digit number
to a 2-digit

bonds within 10.
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number not \ ﬁ VY Y o Understand the link between counting on
bridging a 10 Eo ﬁo EO EO n MJ“ j oo Fed = 81 % eS| and using known number facts. Children
Yo e 998 © ®@ | should be encouraged to use known
_ number bonds to improve efficiency and
41is 4 tens and 1 one. 34 is 3 tens and 4 ones. accuracy.
41 add 6 ones is 4 tens and 7 ones. 4 ones and 5 ones are 9 ones. (YYYY)Y
The total is 3 tens and 9 ones. —_—
, . . 30 31 32 33 34 35 36 37 38 39 40
This can also be done in a place value grid. 0 )
3 This can be represented horizontally or
T | O ) v ® ® vertically.
N e ©
KA
Il E - N 34+5=39
10 @
ne| @ﬁae
or
- =
- Sl T (O)
-
N 3|4
+ 5
q
_
Adding a Complete a 10 using number bonds. Complete a 10 using number bonds. Complete a 10 using number bonds.
1-digit number
to a 2-digit : T [
number i .
bridging 10 : + W i.:
e ‘ +5 +2
L & E i B 4:5 4:6 pa z.:s e s=o 5=| ;2 ;3
There are 4 tens and 5 ones. - 7=54+2
| need to add 7. | will use 5 to complete a 350 45+5+2=52
10, then add 2 more. =
Adding a Exchange 10 ones for 1 ten. Exchange 10 ones for 1 ten. Exchange 10 ones for 1 ten.
1-digit number
to a 2-digit

number using
exchange
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Adding a Add the 10s and then recombine. Add the 10s and then recombine.
multiple of 10
to a 2-digit N2 37+20="
B TTTTTT M
NS _
10 104 10 10 ié 30+20=50
N2 50 +7 =57
27 is 2 tens and 7 ones. _
50 is 5 tens. _ 37+20=57
66 is 6 tens and 6 ones.
There are 7 tens in total and 7 ones. 66 +10=76
So, 27 + 50 is 7 tens and 7 ones. _
A 100 square can support this
understanding.
l.'r' |-;- .I-|:' .
Llalae = ii'rl]l:'l_il &
[N = BN 0] TR
Ul TEY ISRl oy ST ) R |
.oeE b L ]
L L s | -
|3
Adding a Add the 10s using a place value grid to Add the 10s using a place value grid to Add the 10s represented vertically. Children
multiple of 10 | support. support. must understand how the method relates to
to a 2-digit unitising of 10s and place value.

number using
columns
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10 Sl
: 1+3=4
lten + 3 tens =4 tens
16 is 1 ten and 6 ones. 16 is 1 ten and 6 ones. 16 +30 =46
30is 3 tens. 30 is 3 tens.
There are 4 tens and 6 ones in total. There are 4 tens and 6 ones in total.
Adding two Add the 10s and 1s separately. Add the 10s and 1s separately. Use a Add the 10s and the 1s separately, bridging
2-digit part-whole model to support. 10s where required. A number line can
O L2 2 2 £ H
numbers EE EE ig EE EE support the calculations.
N R R N
I o0099 YHo99 32+ Ny, 1o
N R R N 7
Y1 oY = = ——— 55
NZANZANS NgANS 17 O O 00 —
5+3=8
There are 8 ones in total. 17+25
11=10+1
3+2=5 32+10=42
There are 5 tens in total. 42+1=43
35 + 23 =58 32+ 11=43
Adding two Add the 1s. Then add the 10s. Add the 1s. Then add the 10s.
2-digit
numbers using
a place value
grid
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Adding two Add the 1s. Exchange 10 ones for a ten. Add the 1s. Exchange 10 ones for a ten.
2-digit Then add the 10s. Then add the 10s.
numbers with Tank 1 TERL
exchange snaaa T(O
I s
L +2|9
il 5
E T
(T\O
Ten [ eS| 316
11”1—.“:*: :f 429
L EEL] 615
22
M lens ] A
g |es-
fil
Year 2

Subtraction

Subtracting
multiples of 10

Use known number bonds and unitising to
subtract multiples of 10.

Use known number bonds and unitising to
subtract multiples of 10.

Use known number bonds and unitising to
subtract multiples of 10.
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8 subtract 6 is 2.
So, 8 tens subtract 6 tens is 2 tens.

( 100 |
l 30|

101 3=7
So, 10 tens subtract 3 tens is 7 tens.

(0)
@ @

7 tens subtract 5 tens is 2 tens.
70 1 50 = 20

Subtracting a
single-digit
number

Subtract the 1s. This may be done in or out
of a place value grid.

le) oo

e e

T @)
>oa o
N o>ge
0@ | g g 7

Subtract the 1s. This may be done in or out
of a place value grid.

TR
AN RRRRRa
R
S T
""""I”
NN RRRR RN

POV
SFFD
T 0
Y (®e ©
N N (] %]
IvIY ®
iy (Tew

Subtract the 1s. Understand the link
between counting back and subtracting the
1s using known bonds.

1 l 1 l 1 1 l l l 1 ]
|l T T T T T T T T T 1

30 31 32 33 34 35 36 37 38 39 40
T o
3 q
-3
3 6 g973=6
397 3=36

Subtracting a
single-digit
number
bridging 10

Bridge 10 by using known bonds.

0/0|[0/0][0[0 @8]
00 00 0o se
00 00 06 e
000000
CICCICICE )
351 6

| took away 5 counters, then 1 more.

Bridge 10 by using known bonds.

)

e

eeoeee
eoeeee
eeeee
eoeoeee
eeoeee

351 6
First, | will subtract 5, then 1.

Bridge 10 by using known bonds.

—4

Y Y

1 1 1 l l 1 1 1 1 1 1
I T T T T T T T T 1 1

16 17 18 19 20 21 22 23 24 25 26

2471 6="7
247 41 2=7

Subtracting a
single-digit
number using
exchange

Exchange 1 ten for 10 ones. This may be
done in or out of a place value grid.

Exchange 1 ten for 10 ones.

Exchange 1 ten for 10 ones.
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251 7=18

Subtracting a
2-digit number

Subtract by taking away.

QO
-: Seealigiale s
I

._-
'\-

£
¥
i
D000
T T T (A A
o L T e Ve s B T

-~

et

i
DDQGE

&

6171 18
| took away 1 ten and 8 ones.

Subtract the 10s and the 1s.

This can be represented on a 100 square.

[ [+ als & =a:u]i
TR i TR T B S
' .IE.I-.'-.I-.I-' I N T
=t B [ R ) B Ft S ) T
qa ﬂi-'.;li'.;l-i"‘:l.i1'.|'|
- :'.'i:.' elf: HEr ALY
rl RS RS rE | FR OERDET -'I'I b
|l -:-|:-.' i | ¥ :.'il. 1T
| R ] ek i AL
= l-.-i-l:‘-- ERER B R ruy

Subtract the 10s and the 1s.

This can be represented on a number line.
-10 -10 -10 -10 -1

23 33 43 53 63 64

641 41 =7
641 1=63
631 40 =23
641 41 =23
-5 - 10 10
2 26 36 46
461 20=26
261 5=21
461 25=21

Subtracting a
2-digit number
using place

Subtract the 1s. Then subtract the 10s. This
may be done in or out of a place value grid.

Subtract the 1s. Then subtract the 10s.

Using column subtraction, subtract the 1s.
Then subtract the 10s.
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value and
columns

i

T O
&> |00l
& gigu

381 16 =22

Ones
EBEDD

- 4
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k
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’(w

Subtracting a
2-digit number
with exchange

Exchange 1 ten for 10 ones. Then subtract
the 1s. Then subtract the 10s.

TRS IS

1.

Turis (WETEE
O TR R

o A e
DR

| Tans | Ones
[T
|

Tens (Bh -

ol e
20 W
LERF.A N

L
s
L
FEIE
B e

Using column subtraction, exchange 1 ten
for 10 ones. Then subtract the 1s. Then
subtract the 10s.

T O
4 5
2 7

Year 2
Multiplication
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Equal groups
and repeated
addition

Recognise equal groups and write as
repeated addition and as multiplication.

t i ol

3 groups of 5 chairs
15 chairs altogether

Recognise equal groups using standard
objects such as counters and write as
repeated addition and multiplication.

000 000 000
OO OO0 OO

3 groups of 5
15 in total

Use a number line and write as repeated
addition and as multiplication.

0 5 10 15
5+5+5=15
3x5=15

Using arrays to
represent
multiplication
and support
understanding

Understand the relationship between

arrays, multiplication and repeated addition.

AMIMIMMID
22221

Aansnaa
4 groups of 5

Understand the relationship between
arrays, multiplication and repeated addition.

00000
00000
00000
OO0000
OOO000O

4 groups of 5é&  groups of 5

Understand the relationship between arrays,
multiplication and repeated addition.

Understanding
commutativity

Use arrays to visualise commutativity.

| can see 6 groups of 3.
| can see 3 groups of 6.

Form arrays using counters to visualise
commutativity. Rotate the array to show that
orientation does not change the
multiplication.

esesse

This is 2 groups of 6 and also 6 groups of 2.

i

D

RIIRED

4+4+4+4+4=20
5+45+5+5=20
4x5=20and5x4=20

Learning x2,
x5 and %10
table facts

Develop an understanding of how to unitise
groups of 2, 5 and 10 and learn
corresponding times-table facts.

Understand how to relate counting in
unitised groups and repeated addition with
knowing key times-table facts.

Understand how the times-tables increase
and contain patterns.
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3 groups of 10 é 10, 20, 30
3x10=30

0]0]0]0]0]0]0[0[6]¢)

0]0]0]0]0]0]0]0]0]0)
slelslelelslolalels)]
0 B %0 .

10+10+10=30
3x10=30

TR,

G0 ¥

Sy

o i

g =R T

0] gt
5x10=50
6 x 10 =160
Year 2
Division
Sharing Start with a whole and share into equal Represent the objects shared into equal Use a bar model to support understanding

equally

parts, one at a time.

parts using a bar model.

of the division.
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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 going until all the objects
have been shared

A ok O T

o238

hr-_a- LR ME 'I--\-I-Il-|
-y - 1 = =g

T
They o= 57 el

15 shared equally between 3.
They get 5 each.

0]0)
0]0)

10
0]0)

o]e)
OO

o]e)
0]0)

OO
OO

0000000000000 0O0000O0
18

( |

20 shared into 5 equal parts.

There are 4 in each part.

18+2=9

Grouping
equally

Understand how to make equal groups from
a whole.

70977800 2o27)=80g

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

Understand the relationship between
grouping and the division statements.

Understand how to relate division by
grouping to repeated subtraction.
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229060 405009
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Tl are s voe

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

There are 4 groups.

Using known
times-tables to
solve divisions

Understand the relationship between
multiplication facts and division.

gt s s i gt
gt g i s g

S, Vi, S i g

4 groups of 5 cars is 20 cars in total.
20 divided by 4 is 5.

Link equal grouping with repeated
subtraction and known times-table facts to
support division.

CO0C000000 0000000000 0000000000 OO00000000

A

0 10 20 30 40

40 divided by 4 is 10.

Use a bar model to support understanding
of the link between times-table knowledge
and division.

Relate times-table knowledge directly to
division.

Ix10=10

2x10=20

3x10=30 I used the 10
4 x 10 =40 times-table

5x10=50 to help me.

6 x10 =60 3 x 10 = 30.

7x10=70

8 x10=280

I know that 3 groups of 10 makes 30, so |
know that 30 divided by 10 is 3.

3x10=30 so 30+10=3
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Year 3 & 4

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.

Key language: patrtition, 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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Concrete

Year 3

Pictorial

Abstract

Year 3
Addition

Understanding
100s

Understand the cardinality of 100, and the
link with 10 tens.

Unitise 100 and count in steps of 100.

Represent steps of 100 on a number line
and a number track and count up to 1,000

& I o i and back to 0.
Use cubes to place into groups of 10 tens. 2 A T ke B,
i T AT - .
99909980V 10 C Ji: | ] |
sseessssss = ' ] o | o | 0o | 200 | 300 | (]| [ ]] 600 | 700
9000900008 5 | | e |
= T o 500 400 200 0
T - : O/= 0
P90 9SOBS D B0
VIOV 9POSD P 9
PPV P9I OB® 9100
Understanding | Unitise 100s, 10s and 1s to build 3-digit Use equipment to represent numbers to Represent the parts of numbers to 1,000
place valueto | numbers. 1,000. using a part-whole model.

1,000

4 X
EGICCICIGIGR

=) )

'E@ o g

Use a place value grid to support the
structure of numbers to 1,000.

Place value counters are used alongside
other equipment. Children should
understand how each counter represents a
different unitised amount.

(2)
@9 () ()

215=200+10+5

Recognise numbers to 1,000 represented
on a number line, including those between
intervals.

Adding 100s

Use known facts and unitising to add
multiples of 100.

Use known facts and unitising to add
multiples of 100.

Use known facts and unitising to add
multiples of 100.
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-+-
E =— — 3

e — — b — — 3

3+2=5
3 hundreds + 2 hundreds = 5 hundreds
300 + 200 =500

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

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.

Y YYYY
214 +4 =7
Now there are 4 + 4 ones in total.
4+4=8
214 + 4 =218

Use number bonds to add the 1s.

H T (o}
EEEE Use number w
bonds to add
. the Is. -
b+4= q

2 4 q
245 + 4
5+4=9
245 + 4 = 249

Understand the link with counting on.

245 + 4
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.

245 +4 =7
| will add the 1s.

5+4=9
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.

Understand how to bridge by partitioning to
the 1s to make the next 10.
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H T (0]
00000
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B =
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I T [
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=ih g3

H T (0]

E EB i
135+ 7 =142

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

3-digit number
+10s, no
exchange

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

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

351+30="7

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

753 + 40
| knowthat5+4=9

So, 50 + 40 =90
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+ e

L

234 + 50

There are 3 tens and 5 tens altogether.
3+5=8

In total there are 8 tens.

234 + 50 = 284

Sal LRl E

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

753 +40 =793

3-digit number
+ 10s, with
exchange

Understand the exchange of 10 tens for 1
hundred.

8

Add by exchanging 10 tens for 1 hundred.

184 +20="7
H T | o
!
\_ F J
H T 0
184 + 20 = 204

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

N N\

-
184 190 200

184 +20="7

lcancountin 10s é 194 é 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.

... 8.8 R

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.
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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

=i

Cotimpag

Pt ey

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.

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

HTO

2 7(5
6

+ |

—|o »nn|O

H T
275

(0
a1
(@)
HTO
2)7 5
+I6
2)9 1
|

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.

326 + 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
+ 3-digit
number,
exchange
required

Use place value equipment to enact the
exchange required.

H T ©)

aao

There are 13 ones.
| will exchange 10 ones for 1 ten.

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

b -

Use column addition, ensuring
understanding of place value at every stage
of the calculation.

o

HT
12
+2 |

e

x
=

+
N
N o|0

=

IS
w

0

X

+
>~

- N
~N o0

w
»
w

126 + 217 = 343

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

Representing
addition
problems, and
selecting
appropriate
methods

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

These representations will help them to
select appropriate methods.

Children understand and create bar models
to represent addition problems.

275+99="7

374
1

1
275 | aa ]

P—

Use representations to support choices of
appropriate methods.

PR

275 | aa ]

| will add 100, then subtract 1 to find the
solution.
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275+99 =374

128 +105+83 =7
| need to add three numbers.

128 + 105 = 233
233
'—.I_
(128 | 105 | 83 ]
316
[ : 1
EE | 83 |

Year 3
Subtraction

Subtracting
100s

Use known facts and unitising to subtract
multiples of 100.

e — — L — — - — —

512=3
5001 200 = 300

Use known facts and unitising to subtract
multiples of 100.

& R

47 2=2
4001 200 =200

Understand the link with counting back in
100s.

1 I
0 100 200 300 40 500

40071 200 = 200

Use known facts and unitising as efficient
and accurate methods.

Il know that 7 1 4 =
700 1T 400 = 300.

3-digit number
1 1s, no
exchange

Use number bonds to subtract the 1s.

Use number bonds to subtract the 1s.

ZE
=
(@)

[pessssesasn]
aooaa
Qoaa

3191 4="7

Understand the link with counting back
using a number line.

Use known number bonds to calculate
mentally.

476 1 4 = 7
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H T O
||||| E gi
9w
ox
ox
3 I q
91 4=5
319 1 4 = 315

3-digit number
1 1s, exchange
or bridging
required

Understand why an exchange is necessary

by exploring why 1 ten must be exchanged.

Use place value equipment.

Represent the required exchange on a
place value grid.

151 17 6 = 7?

i
T
= ] Aamm
| LR

LT

151 1 6 = 7

151 1 1 1 &5 =

3-digit number
T 10s, no
exchange

Subtract the 10s using known bonds.

3811 10="7

8 tens with 1 removed is 7 tens.

Subtract the 10s using known bonds.

8tensT lten=7tens
3811 10=371

Q

Use known bonds to subtract the 10s
mentally.

3721 50="7
701 50 =20

So, 3721 50 = 322
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38171 10=371

3-digit number
T 10s,
exchange or
bridging
required

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

Represent the exchange on a place value
grid using equipment.

210 1 20 = ?
H T @)
E

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

H T (©)

2101 20=190

Understand the link with counting back on a
number line.

Use flexible partitioning to support the
calculation.

235 1

(239
(09) (=9) ()

235=100+130+5
235 1 60 = 100 +
=175

60 = ?

70

3-digit number
T 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.

== I .

B 0.

Represent the calculation on a place value
grid.

0

RN
[alaht )

oagpo
CE}

FEELE]
CE}

Use column subtraction to calculate
accurately and efficiently.

I
—

w o
(5, )
N alo

~

X
-
(@]

w o
[0, o]
N oo

N~
~

a5
—
o

w Qo
vl Qa
N o

[=2]
N
~
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3-digit number
T up to 3-digit
number,
exchange
required

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

:

"

(R EEE

Model the required exchange on a place
value grid.

175 1 38 = ?
| need to subtract 8 ones, so | will exchange
a ten for 10 ones.

H T | o
i"EH [ J i s i |
1 'J
m S
| EH: =
I =
T e
1 | 3

Use column subtraction to work accurately
and efficiently.

H T
|

(@]

@
¢
g

w
[oe]

w
~

175 - 38 = 137

If the subtraction is a 3-digit number
subtract a 2-digit number, children should
understand how the recording relates to the
place value, and so how to line up the digits
correctly.

Children should also understand how to
exchange in calculations where there is a
zero in the 10s column.

w o T
N o —

® o O

Representing
subtraction
problems

Use bar models to represent subtractions.

“Find the
bars for comparison.

di fference

Team A [ 454 ]

&>

Bar models can also be used to show that a
part must be taken away from the whole.

Children use alternative representations to
check calculations and choose efficient
methods.

Children use inverse operations to check
additions and subtractions.

The part-whole model supports
understanding.

| have completed this subtraction.
525 1 270 = 255
I will check using addition.
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Year 3
Multiplication

Understanding
equal grouping
and repeated

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

Children recognise that arrays demonstrate
commutativity.

Children understand the link between
repeated addition and multiplication.

addition They recognise both examples and non- @000 R . N GG P
examples using objects. ©000 KYWWY\’
pies Hsing o5 @000 A (N SN N S SN S A
0 3 6 q 12 15 18 2| 24
BB@ 8 groups of 3 is 24.
This is 3 groups of 4. 3+3+3+3+3+3+3+3=24
: _ This is 4 groups of 3. 8x3=24 o
Children recognise that arrays can be used A bar model may represent multiplications
to model commutative multiplications. as equal groups.
24
%%%g%@%g N I B N N B
i Eﬁ! %! %! %! 6x4=24
| can see 3 groups of 8.
| can see 8 groups of 3.
Using Understand how to use times-tables facts Understand how times-table facts relate to Understand how times-table facts relate to

commutativity

flexibly.

commutativity.

commutativity.
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to support
understanding
of the times-
tables

There are 6 groups of 4 pens.
There are 4 groups of 6 bread rolls.

| can use 6 x 4 = 24 to work out both totals.

6x4=24
4x6=24

| need to work out 4 groups of 7.
| know that 7 x 4 = 28

so, | know that

4 groups of 7 = 28

and
7 groups of 4 = 28.

Understanding
and using x3,
x2, x4 and x8
tables.

Children learn thetimes-t a bl es as
of ', but apply their
commutativity.

TRSLLEE
i ¥ "__"' '. '::-" 1

b £ HE Gk
E b LS A

v A
| can use the x3 table to work out how
many keys.
| can also use the x3 table to work out how
many batteries.

Children understand how the x2, x4 and x8
tables are related through repeated
doubling.

;"I'- ¥
1 1 1 K
g llr
p— Bt 11 R
yeielel SDa e
D) e
e L R o] L L D00
BaD B o L LD
Indah Tedald B L B

Children understand the relationship
between related multiplication and division
facts in known times-tables.

2x5=10
5x2=10
10+-5=2
10+-2=5

Using known
facts to
multiply 10s,

Explore the relationship between known
times-tables and multiples of 10 using place
value equipment.

Understand how unitising 10s supports
multiplying by multiples of 10.

Understand how to use known times-tables
to multiply multiples of 10.
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for example +2 42 +2 42
3 x40 Make 4 groups of 3 ones. W
ass ses sos oo Q@ @@ ISESPTTEE
Make 4 groups of 3 tens. +20 +20 +20 +20
/
1 17 [ o s o s 1 o o ity |1 o o o o m
P S e — FTTETEEy
What is the same? 4 groups of 2 ones is 8 ones. 4x2=8
What is different? 4 groups of 2 tens is 8 tens. 4x20=80
4%x2=8
4 x20=280
Multiplying a Understand how to link partitioning a 2-digit | Use place value to support how partitioning | Use addition to complete multiplications of
2-digit number | number with multiplying. is linked with multiplying by a 2-digit 2-digit numbers by a 1-digit number.
by a 1-digit number.
number Each person has 23 flowers. 4x13="7?
3x24="7
Each person has 2 tens and 3 ones. 4x3=12 4x10=40
; T O 12 + 40 =52
) 4x13=52
R R S
——
There are 3 groups of 2 tens. 3Ix4=12

There are 3 groups of 3 ones.

Use place value equipment to model the
multiplication context.
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There are 3 groups of 3 ones.

There are 3 groups of 2 tens.

T (@)
0000

3 x20=60
60+12=72
3x24=72

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
3x20=60
3x4=12
i BELE n
- | 8

=
] -II'
|
] i i 1 L] ] peepe

o + G i . I =

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

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.

ooooo0
oosooo
oseoo
oooo00
soooo +
ooooo

40



T (0]
®E 0]60)
®&® 006
©e 00
@0 QOO
O 0]60)]
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

QUL ARENTID

@
[ 4
U
@
®
O
U
@]
@
@
O
O
®
®
©
+4

=12

48 divided into groups of 4.
There are 12 groups.

4x12=48
48 +4=12

| 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] 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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+8 +8 +8 +8

0 8 16 24 32

32+:8=4

Understanding
remainders

Use equipment to understand that a
remainder occurs when a set of objects
cannot be divided equally any further.

HIin ool

There are 13 sticks in total.
There are 3 groups of 4, with 1 remainder.

Use images to explain remainders.

22 + 5 =4 remainder 2

Understand that the remainder is what
cannot be shared equally from a set.

22+5=7
3x5=15
4 x5=20
5 1 5 = iglargeéthan B2i s

So, 22 + 5 =4 remainder 2

Using known
facts to divide
multiples of 10

Use place value equipment to understand
how to divide by unitising.

Make 6 ones divided by 3.
(8 o)(ea)(e o)

Now make 6 tens divided by 3.

What is the same? What is different?

Divide multiples of 10 by unitising.

12 tens shared into 3 equal groups.
4 tens in each group.

Divide multiples of 10 by a single digit using
known times-tables.

180+3="?
180 is 18 tens.

18 divided by 3 is 6.
18 tens divided by 3 is 6 tens.

18+3=6
180 + 3 =60

2-digit number
divided by

1-digit number,
no remainders

Children explore dividing 2-digit numbers by
using place value equipment.

Children explore which partitions support
particular divisions.

Children partition a number into 10s and 1s
to divide where appropriate.
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oD 0000
s 00600
EEEEEEEEEE
CEFTTETTTE)

48 +2=7

First divide the 10s.

o000

—
>
@
S
=2
<.
Qo
D
f—jF
D
[N
n

0600

[a=ssasaass)] aa
CITITITITY
[assassnsas]

CITITTITTT

| need to partition 42 differently to divide by
3.

(™) (saoon)
(armr™m™) (coon)
(emm) (aosoa)
42 =30+ 12

42 +3=14

60 +2=30
8+2=4
30+4=34
68+2=34

Children partition flexibly to divide where
appropriate.

42 +3="7?
42 =40+ 2

| need to partition 42 differently to divide
by 3.

42 =30+ 12
30+3=10
12+3=4

10+4 =14
42 +3=14

2-digit number
divided by
1-digit number,
with
remainders

Use place value equipment to understand
the concept of remainder.

Make 29 from place value equipment.
Share it into 2 equal groups.

0600)0

0l
I

6600

There are two groups of 14 and
1 remainder.

Use place value equipment to understand
the concept of remainder in division.

29+2="7

06006)8

Il
I

0600

29 = 2= 14 remainder 1

Partition to divide, understanding the
remainder in context.

67 children try to make 5 equal lines.

67=50+17
50+5=10

17 =+ 5 = 3 remainder 2
67 =5 =13 remainder 2

There are 13 children in each line and
2 children left out.
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Year 4

Concrete Pictorial Abstract
Year 4
Addition
Understanding | Use place value equipment to understand Represent numbers using place value Understand partitioning of 4-digit numbers,
numbers to the place value of 4-digit numbers. counters once children understand the including numbers with digits of 0.
10,000 relationship between 1,000s and 100s.

£u |e000000000000 | §
] | 2,000 + 500 + 40 + 2 = 2,542 @@o
5,000 + 60 + 8 = 5,068
4 thousands equal 4,000.
_ Understand and read 4-digit numbers on a
1 thousand is 10 hundreds. number line.
5.(=)I0 : : I I I ' l : : 5,(;20

Choosing Use unitising and known facts to support Use unitising and known facts to support Use unitising and known facts to support
mental mental calculations. mental calculations. mental calculations.
methods
where Make 1,405 from place value equipment. Th H T 0 4,256 +300="?
appropriate eeee 00 OCOOOO 00000

Add 2,000. @ 2+3=5 200 + 300 =500

®e®
Now add the 1,000s. 4,256 + 300 = 4,556

1 thousand + 2 thousands = 3 thousands

1,405 + 2,000 = 3,405

| can add the 100s mentally.
200 + 300 =500

So, 4,256 + 300 = 4,556

Column
addition with
exchange

Use place value equipment on a place
value grid to organise thinking.

Use place value equipment to model
required exchanges.

Use a column method to add, including
exchanges.
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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
@ CIOIIO0] OOOOO
CI0CO]
00000 OO 00000
®® ©®

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

Which columns will total 10 or more?

Include examples that exchange in more
than one column.

o

-

Include examples that exchange in more
than one column.

Representing
additions and
checking
strategies

Bar models may be used to represent
additions in problem contexts, and to justify
mental methods where appropriate.

Use rounding and estimating on a number
line to check the reasonableness of an
addition.

i Il I I 1 ! I Il ' I 1
I T T T T T T T T

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000
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ThH T O
l 1373 | 7 4 9
| 799 EZ2S . TS
I 3 7 3
| | I
| chose to work out 574 + 800,
then subtract 1.
6,000
[ . 1
| 2,999 3,001 ]

This is equivalent to 3,000 + 3,000.

912 +6,149="7

| used rounding to work out that the
answer should be approximately
1,000 + 6,000 = 7,000.

Year 4
Subtraction

Choosing
mental
methods
where
appropriate

Use place value equipment to justify mental
methods.

HHT

TSR
= g8
!. :I:IUU:U

What number will be left if we take away
3007

Use place value grids to support mental
methods where appropriate.

Th H

=
0eee 0000 NN\ 00000
@e ® ©

7,6461 40 =7,606

Use knowledge of place value and unitising
to subtract mentally where appropriate.

3,501 1 2,000
3 thousands 1 2 thou
3,501 1 2,000 = 1,50

Column
subtraction
with exchange

Understand why exchange of a 1,000 for
100s, a 100 for 10s, or a 10 for 1s may be
necessary.

Represent place value equipment on a
place value grid to subtract, including
exchanges where needed.

Use column subtraction, with understanding
of the place value of any exchange
required.
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Column
subtraction
with exchange
across more
than one
column

Understand why two exchanges may be
necessary.

25021 243 =2

i ii

i e I
T O O

| need to exchange a 10 for some 1s, but
there are not any 10s here.

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

2,502 1 243 = 7

th [ H ] o)

©e 000 OCOOOCI0®
Ceeee®

Th H
) 00080 COOOO .....J

!@@@ COOOY
© 00

Make exchanges across more than one
column where there is a zero as a place
holder.
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E 11

[N[SNINTR]
Fohd s

B I T e

Th(H T)O

Th H(T O
2 43|99 '2

Th H T O
2 439'9'2
- 2 4 3
2 2 5 9

Representing
subtractions
and checking

Use bar models to represent subtractions
where a part needs to be calculated.

Total

Use inverse operations to check
subtractions.

strategies s | calculated 1,2251 799 = 574,
: O ; | will check by adding the parts.
| . | 2859 ) ThH T O
Yes votes No votes [ 1.225 ] 7 949
| 74 [ o | 218
| can work out the total number of Yes votes | & & 8
using 5,762 1 2,899.
The parts do not add to make 1,225.
Barmodel s can al so r e]|musthave made amistake.
di fference’ as a sub
?
Danny 899 >
tais 1,005 )
Year 4

Multiplication
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Multiplying by
multiples of 10
and 100

Use unitising and place value equipment to
understand how to multiply by multiples of
1, 10 and 100.

H |ﬁ'i[
HEE Il
HEE ] -

3 groups of 4 ones is 12 ones.

3 groups of 4 tens is 12 tens.
3 groups of 4 hundreds is 12 hundreds.

Use unitising and place value equipment to
understand how to multiply by multiples of
1, 10 and 100.

o SHI |11

i i
HE ]

. it =
I | L J -: ]

3x4=12

3 x40=120
3 x 400 = 1,200

Use known facts and understanding of
place value and commutativity to multiply
mentally.

4x7=28

4 x 70 =280
40 x 7 = 280

4 x 700 = 2,800
400 x 7 = 2,800

Understanding
times-tables
upto 12 x 12

Understand the special cases of multiplying
by 1 and 0.

Represent the relationship between the x9
table and the x10 table.

DHEREREREEE

PR EREREERIEE
o/o|olo|o/e|ee|eo|ee
o/o|o/o||o/e|ee|ee|ee
oo/olollee|eo|eo]ee

Represent the x11 table and x12 tables in
relation to the x10 table.

| e
| ey Gasaeaas

GAEEANEY  CooaTeaRY  Ceeeeneees

COTEAGEY OGRS COrReeEy

2x11=20+2

3x11=30+3

4x11=40+4

e

R |

[cccoccoocc M

[oocccooooo N

4x12=40+8

Understand how times-tables relate to
counting patterns.

Understand links between the
x3 table, x6 table and x9 table
5x6isdouble5 x 3

x5 table and x6 table
| know that 7 x 5 = 35
so |l know that 7 x 6 =35+ 7.

x5 table and x7 table
3x7=3x5+3x%x2

3x5 %2

——r
00000
00000
00000

@00
000

|

3x7

x9 table and x10 table
6 x 10 =60
6 | 9 = 60 1T 6

Understanding
and using
partitioning in
multiplication

Make multiplications by partitioning.

4 x 12 is 4 groups of 10 and 4 groups of 2.

Understand how multiplication and
partitioning are related through addition.

Use partitioning to multiply 2-digit numbers
by a single digit.

18x6="7

49



[coc0000000 N CCDOO00GO0 GaDO0C0 '8“6='&"‘_‘i*8"6
0000000000 GEDDOGR0 QODODaCD -60 + 43
e e o] *—-f‘ EHE DD Q0D =108
== GEVDOCQO0 GnaannGd
cc00000000 M ot Y g : -
Awza y Nasml cnzw il
4x12=40+8
4x3=12 18x6=10x6+8x6
4x5=20 = 60 + 48
12 +20 =32 = 108
4x8=32
Column Use place value equipment to make Use place value equipment alongside a Use the formal column method for up to
multiplication multiplications. column method for multiplication of up to 3-digit numbers multiplied by a single digit.
for 2- and 3-digit numbers by a single digit.
3-digit Make 4 x 136 using equipment. 31 ;
numbers ®Oe-00 31 2 )
multiplied by a | @000 0000® 00000 3 936
singledigit | Q00500008 000000 s
- 000000 LN a Understand how the expanded column
method is related to the formal column
| can work out how many 1s, 10s and 100s. method and understand how any
exchanges are related to place value at
Thereare4x6 ones é24ones each stage of the calculation.
Thereare4x3 t ens ®tens 3 3
Thereare4x1 hundr &hdrereds . & 23
x 5
24 + 120 + 400 = 544 o 15
1 00 ;
I 15
Multiplying Represent situations by multiplying three Understand that commutativity can be used | Use knowledge of factors to simplify some
more than two | numbers together. to multiply in different orders. multiplications.
numbers

000000 000000
000000 000000

000000 000000
000000 000000

000000
000000

000000
000000

000000
000000

@0000® 000000
200000® 000000

24 x5=12x2x5
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Each sheet has 2 x 5 stickers.
There are 3 sheets.

There are 5 x 2 x 3 stickers in total.

5x2x3=30
L'_J
I0 x3=30

2x6x10=120
12 x10=120

10x6x2=120
60 x 2=120

2x2x5=

-
12 x10 =120
So,24 x5=120

Year 4
Division

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

Use objects to explore families of
multiplication and division facts.

0000600
000000
000000
©00000
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
so | know all these facts:

5x7=35
7x5=35
35=5x7
35=7x5
35+-5=7
35+-7=5
7=35+5
5=35+7

Dividing
multiples of 10
and 100 by a
single digit

Use place value equipment to understand
how to use unitising to divide.

Represent divisions using place value
equipment.

Use known facts to divide 10s and 100s by
a single digit.

15+3=5
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8 ones divided into 2 equal groups
4 ones in each group

8 tens divided into 2 equal groups
4 tens in each group

8 hundreds divided into 2 equal groups
4 hundreds in each group

—
©l010]0]0101010]10,
w0+3-0]
0000000600
900000000

9 tens divided by 3 is 3 tens.
9 hundreds divided by 3 is 3 hundreds.

150+ 3=50

1500 + 3 =500

Dividing 2-digit
and 3-digit
numbers by a
single digit by
partitioning
into 100s, 10s
and 1s

Partition into 10s and 1s to divide where
appropriate.

39+3=7
3x10=30 3x3=9

39=30+9

30+3=10

9+3=3

39+3=13

Partition into 100s, 10s and 1s using Base
10 equipment to divide where appropriate.

39+3="7
Elﬂﬂ
ﬂﬂ@

3 groups of I ten 3 groups of 3 ones

39=30+9

30+3=10
9+3=3

39+3=13

Partition into 100s, 10s and 1s using a part-
whole model to divide where appropriate.

142 +2=7

OO0
00:2=( ) 40+2=(] 6+2=]

100 +2=50

40+2=20
6+2=3

50+20+3=73
142 +2 =173

Dividing 2-digit
and 3-digit
numbers by a
single digit,
using flexible
partitioning

Use place value equipment to explore why
different partitions are needed.

42 +3="7?

I will split it into 30 and 12, so that | can
divide by 3 more easily.

Represent how to partition flexibly where
needed.

84+7=7

I will partition into 70 and 14 because | am
dividing by 7.

Make decisions about appropriate
partitioning based on the division required.
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72:2=36 72 +3=24 72 +4=18 72+6=12

Understand that different partitions can be
used to complete the same division.

60:3=20 60:3=2012:3=4
132 +3=44

120:3=40 12:3=4

30+3=1030+3=1030+3=1030+3=10 2:3=4

Understanding
remainders

Use place value equipment to find
remainders.

85 shared into 4 equal groups

There are 24, and 1 that cannot be shared.

olop

Represent the remainder as the part that
cannot be shared equally.

00000000006 OCO00 @
00000000006 OCO00 ©
0000000000 CO00
0000000000 OO0
0000000000 CO0O

72 +5 =14 remainder 2

Understand how partitioning can reveal
remainders of divisions.

80+4=20
12+4=3

95 + 4 = 23 remainder 3
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Years 5 & 6

efficient operations.

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

square number, cube number

Key language: decimal, column methods, exchange, partition, mental method, ten thousand, hundred thousand, million, factor, multiple, prime 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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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 Add a row of counters onto the place value 4 1 %8
grid to show 15,735 + 4,012. TTh Th H T o el B & ) W
) ® OOOOC|000 3 75 9 2
| |
TTh Th N 0 e eeeee® 0006000000
® 00000 ::OOO 000 00000 @O OO

| 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

Representing
additions

Bar models represent addition of two or
more numbers in the context of problem
solving.

f I 1

( fasma | £28,370 | a6725 |

?
| £1450

Holly[£2.600
L : )
£4,050
ThHTO ThHTO
2600 2600
+1 450 +40 50
4050 6 650

Use approximation to check whether
answers are reasonable.

TThTh H T O TThTh H T O
2 3 4 0 5 2 3 4 0 5

+ 7 8 9 2 + 7 8 9 2
2 0 2 9 7 3 1 2 9 7

| will use 23,000 + 8,000 to check.

Adding tenths

Link measure with addition of decimals.

Two lengths of fencing are 0-6 m and
0-2m.

Use a bar model with a number line to add
tenths.

Understand the link with adding fractions.
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How long are they when added together?

06 m 0-2m

0-6 m 0-2m
l Y I 1

(
[O-Iml0-Im|O-Im|0-Im|0-Im|0-|m|0~|m|0»|m]

T 1 1 T 1 1 ) T
0O Ol 02 03 04 05 06 07 08 09 |

0-6+0-2=0-8
6 tenths + 2 tenths = 8 tenths

6 tenths + 2 tenths = 8 tenths
06+02=08

Adding

decimals using

Use place value equipment to represent
additions.

Use place value equipment on a place
value grid to represent additions.

Add using a column method, ensuring that
children understand the link with place
value.

column
addition Show 0-23 + 0-45 using place value Represent exchange where necessary.
counters. _O -Tth Hth
0 . Tth Hth O - Tth Hth g~z 3
. [P0 o ee 0-a 2 [+0-4 5
OEEEI® + 03 3 0-6 8
Jeee | eee -2 5 lInclude exchange where required,
o alongside an understanding of place value.
Include examples where the numbers of §+hH;h
decimal places are different. .
I -2 5
0 . Tth Hth O - Tth Hth | o
00000 - 5 -0 o | Include additions where the numbers of
+ | -2 5 | decimal places are different.
@ * |©© 00000
34+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 2,25071 1,070 exchanges where required.
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TThTh H T O
%2 0 9 7
-1 8 5 3 4
4 3 5 6 3

62,0971 18,534 = 43,563

Checking
strategies and
representing
subtractions

Bar models represent subtractions in
problem contexts, including ‘find the

difference’.

Athletics Stadium [

Hockey Centre i

Velodrome 15,735 5

Children can explain the mistake made
when the columns have not been ordered
correctly.

Bella's working Correct method

ThH T O TThTh H T O
7 8 7 7 7 8 2 7
[ 2
799 9

Use approximation to check calculations.

| calculated 18,000 + 4,000 mentally to
check my subtraction.

Choosing
efficient
methods

To subtract two large numbers that are
close, children find the difference by
counting on.

2,00271 1,995="7

+5 +2

YN

t t t
1,995 2,000 2,002

Use addition to check subtractions.
| calculated 7,546 1 2,355 =5,191.
I will check using the inverse.




Subtracting

Explore complements to a whole number by

Use a place value grid to represent the

Use column subtraction, with an

decimals working in the context of length. stages of column subtraction, including understanding of place value, including
exchanges where required. subtracting numbers with different numbers
of decimal places.
5.7471 2.25=7
3:92171 3-75="7
I . T Hh GOT o
R 1 e | O O - Tth Hth Thth
i -3 & = 3 -9 2 |
Corvieg Fonads I o d-ahby - 3 -7 5 0
C = Te- [ ¢ )] T ] 1s
Al | v il | LI
ol ] - o -
& ek
[T " ke e T B
Dbl N T T s | ol
el CnDD RS s -
o I.-E::: -im — E E :
e ¥
Foown mddin i lu- 3 o lar b amm
S S e
el | S R (R A
v s I A o 1t
R I
Year 5

Multiplication

Understanding
factors

Use cubes or counters to explore the

meaning of ‘“square n

25 is a square number because it is made
from 5 rows of 5.

Use cubes to explore cube numbers.

Use images to explore examples and non-
examples of square numbers.

8 x8=064
8%=64

Understand the pattern of square numbers
in the multiplication tables.

Use a multiplication grid to circle each
square number. Can children spot a
pattern?
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8 is a cube number.

12 is not a square number, because you
cannot multiply a whole number by itself to
make 12.

Multiplying by | Use place value equipment to multiply by Understand the effect of repeated Understand how exchange relates to the
10, 100 and 10, 100 and 1,000 by unitising. multiplication by 10. digits when multiplying by 10, 100 and
1,000 1,000.
S Fupm < [ 1 "'[[H]'I'
G e LR —um ———wT T T i1e III H T O
] - | TITOO0O00T T T
8 i i T g
MEEEETEREEE
17 x10=170
17 x 100 =17 x 10 x 10 = 1,700
17 x 1,000 =17 x 10 x 10 x 10 = 17,000
Multiplying by | Use place value equipment to explore Use place value equipment to represent Use known facts and unitising to multiply.

multiples of 10,

100 and 1,000

multiplying by unitising.

|:!'|| |::|.:1'1'I 11}|j'"'i l"l_ L

e T o
Sl sy .n;.L-a'.rl'-l
, =11 ! |:I:I:I:I:I:l| T || |
x' Y p— '"!l"'l: - '!:l' —

e
ricFy ey

o m

5 groups of 3 ones is 15 ones.
5 groups of 3 tens is 15 tens.

So, | know that 5 groups of 3 thousands
would be 15 thousands.

how to multiply by multiples of 10, 100 and
1,000.

bEey seas

Eﬁt i 13

TS

HII- ﬁEE Lo ]

L ARE R
4x3=12 6x4=24

4 x 300 = 1,200 6 x 400 = 2,400

5x4=20

5 x40 =200

5 x 400 = 2,000
5x4,0001 20,000

5,000 x 4 = 20,000

Multiplying up
to 4-digit

Explore how to use partitioning to multiply
efficiently.

Represent multiplications using place value
equipment and add the 1s, then 10s, then
100s, then 1,000s.

Use an area model and then add the parts.
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al-my

numbersbya |8x17="? 100 60 3
single digit | . | - 5| 100x5=500 | 60x5=300 3x5=15
2980000080 (0800008 = piit T age T e
'-=“'-' SEh SRS DN 1 Use a column multiplication, including any
sadaastane aeanas L frpidt P required exchanges.
Pl oy T el ciSorba ol T L DL B 15§ E o) - Ay
BSOS HoeED |STHOHD - . I3 6
2902030000 GSISPRS| B ot | N e
SREAEHUEED DeEDE&EHE (= i #
L-.".“.-- l...-.--.‘ i i_':":'-i: ") :-“ 82 | -
Sxl=80 dxT=58F i)
00 LALE < PEEDT B
it
So, 8 x 17 =136
Multiplying 2- Partition one number into 10s and 1s, then | Use an area model and add the parts. Use column multiplication, ensuring
digit numbers | add the parts. understanding of place value at each stage.
by 2-digit 28x15="7
numbers 23x15="7 3 4
20 m 8m HTO " 27
SJLN T 2 00
1!-.:5;;#: Eﬂﬁﬂmﬂ 10m 20 x 10 =200 m? 8 x 10 = 80 m? 00 2 328 a7
8 0
gl vl Rl Gl e i co| T
Wle i I a0 5m 20 x 5 =100 m? 8 x 5= 40 m’ =75
) 34
DT 27
] 28 x 15 =420 238 34x7

WY o om

Teue ar =tinafm -l borad S

23 x 15 =345

680 34x20
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Multiplying up
to 4-digits by
2-digits

Use the area model then add the parts.

100 40 3 Th

143 x 12 = 1.716 *

There are 1,716 boxes of cereal in total.

143 x12=1,716

w oo o o olH

oo oo oo o0

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

I 4 3
x 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.

12 7 4

2 5,4 8 1,274 x 2

Then multiply 1,274 by 30.

12 7 4

x 3 2
2 5 4 8 1,274 x 2
38,220 1,274 x 30

Finally, find the total.

L 2 7 %4
x 3 2
2 54 8 1,274 x 2
3 8,2,20 1,274 x 30
4 0 7 6 8 1,274 x 32

|
1,274 x 32 = 40,768
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Multiplying Use place value equipment to explore and Represent multiplication by 10 as exchange | Understand how this exchange is
decimals by understand the exchange of 10 tenths, 10 on a place value grid. represented on a place value chart.
10, 100 and hundredths or 10 thousandths.
1,000 Th|H | T | O |e|Tth
2 |25
2:5x 10 =25 5 Ko
2-5 x 100 =250 2 5 0 |
25x1,000=2500 | 2] 5 0 |-
o FEAR
0-14x10=14
Year 5
Division

Understanding
factors and
prime numbers

Use equipment to explore the factors of a
given number.

24+3=8

24 +8=3

8 and 3 are factors of 24 because they
divide 24 exactly.

24 + 5 = 4 remainder 4.

5 is not a factor of 24 because there is a
remainder.

Understand that prime numbers are
numbers with exactly two factors.

13+1=13
13+2=6r1
13+4=4r1

1 and 13 are the only factors of 13.
13 is a prime number.

Understand how to recognise prime and
composite numbers.

| know that 31 is a prime number because it
can be divided by only 1 and itself without
leaving a remainder.

| know that 33 is not a prime number as it
can be divided by 1, 3, 11 and 33.

| know that 1 is not a prime number, as it
has only 1 factor.

Understanding
inverse
operations and
the link with
multiplication,
grouping and
sharing

Use equipment to group and share and to
explore the calculations that are present.

| have 28 counters.

I made 7 groups of 4. There are 28 in total.

Represent multiplicative relationships and
explore the families of division facts.

(e000)(0000)(0000)(0000)(0000)
(e000)(0000)(0000)(0000)(0000)
(e000)(0000)(0000)(0000)(0000)

Represent the different multiplicative
relationships to solve problems requiring
inverse operations.
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| have 28 in total. | shared them equally into
7 groups. There are 4 in each group.

| have 28 in total. | made groups of 4. There
are 7 equal groups.

60+4=15
60+15=4

12+3=
12 + =3 /IZ\
(Jx3-=n

+3=12 D = If

Understand missing number problems for
division calculations and know how to solve
them using inverse operations.

22+72=2
22+2=7
?+2=22
?+22=2
Dividing whole | Use place value equipment to support Use a bar model to support dividing by Understand how and why the digits change
numbers by unitising for division. unitising. on a place value grid when dividing by 10,
10, 100 and 100 or 1,000.
1,000 4,000 + 1,000 380+ 10 =38
380 Th H T o
= e i 1
. =& T B (2] (o] ] [
LA R | | - : 380 3,200 +-100="7?
4,000 is 4 thousands. /\ 3,200 is 3 thousands and 2 hundreds.
200 +100=2
4 x 1,000= 4,000 o x (] 3,000 + 100 = 30
3,200 +~ 100 = 32
So, 4,000 + 1,000 = 4 380 is 38 tens.
38 x 10 = 380 So, the digits will move two places to the
10 x 38 = 380 right.
So, 380 + 10 = 38
Dividing by Use place value equipment to represent Represent related facts with place value Reason from known facts, based on

multiples of 10,

100 and 1,000

known facts and unitising.

.-.;'T,‘;'!::,.:_-."..' s -:__' '3] ﬁ:_n."- |:'-' ?7_-.

s . e e | --\.hl

equipment when dividing by unitising.

OOTTITTITy
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[EessnaEnEn]

: :: '|f - :: == ==

[Enssssssnn] [Ensssssnnn] [Ensnsssnan]

ity [EEEESEEEEE) [EEEEEEEEEE)

understanding of unitising. Use knowledge
of the inverse relationship to check.

3,000 + 5 =600
3,000 + 50 =60
3,000 + 500 = 6
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15 ones put into groups of 3 ones. There
are 5 groups.
15+3=5

15 tens put into groups of 3 tens. There are
5 groups.

150+30=5

180 is 18 tens.

18 tens divided into groups of 3 tens. There
are 6 groups.

180+30=6

12 ones divided into groups of 4. There are
3 groups.

12 hundreds divided into groups of 4
hundreds. There are 3 groups.

1200 + 400 =3

5 x 600 = 3,000
50 x 60 = 3,000
500 x 6 = 3,000

Dividing up to
four digits by a
single digit
using short
division

Explore grouping using place value
equipment.

268 +2="7
There is 1 group of 2 hundreds.
There are 3 groups of 2 tens.

There are 4 groups of 2 ones.

264 +2=134

Use place value equipment on a place
value grid alongside short division.

The model uses grouping.

A sharing model can also be used, although
the model would need adapting.

i I.
ey
0% Ko

LS
WP
f ik

T 0
b i ) hﬂ

Lay out the problem as a short division.

Use short division for up to 4-digit numbers
divided by a single digit.

0 55 6
71338 3%q %
3,892 = 7 =556

Use multiplication to check.
556 x 7 =7

6x7=42

50 x 7 =350

500 x 7 = 3500

3,500 + 350 + 42 = 3,892
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There is 1 group of 4 in 4 tens.
There are 2 groups of 4 in 8 ones.

Work with divisions that require exchange.
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AT T e |l
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Understanding
remainders

Understand remainders using concrete
versions of a problem.

80 cakes divided into trays of 6.

-
R 4

80 cakes in total. They make 13 groups of
6, with 2 remaining.

Use short division and understand
remainders as the last remaining 1s.

N hirgnl 521 1
IR 1

IS TR amdd el s 3=
LT RE

"ws kT Ain

"EwEwIRTINTILE
IRERAE S oFf -

Al e ="

“mrrr Lt p grad®
-

m Eierd EE 11 amE

In problem solving contexts, represent
divisions including remainders with a bar
model.

683
1

(e | B | 136 | 136 36 |3

683 =136 x5+3
683+5=136r3

65



Dividing
decimals by
10, 100 and
1,000

Understand division by 10 using exchange.

2 ones are 20 tenths.

20 tenths divided by 10 is 2 tenths.

Represent division using exchange on a
place value grid.

1-5is 1 one and 5 tenths.

This is equivalent to 10 tenths and 50
hundredths.

10 tenths divided by 10 is 1 tenth.

50 hundredths divided by 10 is 5
hundredths.

1.5 divided by 10 is 1 tenth and 5
hundredths.

1.5+10=0.15

Understand the movement of digits on a
place value grid.

O | e |Tth| Hth | Thth
Oi=ln8 5

~ S,

0 [*P0 M8 S5

0-85+ 10 =0-085

O | * |Tth| Hth | Thth
Ss

oo}
]
.

~>8 T35

8:5+ 100 = 0-085

Understanding
the
relationship
between
fractions and
division

Use sharing to explore the link between
fractions and division.

1 whole shared between 3 people.
Each person receives one-third.

Use a bar model and other fraction
representations to show the link between
fractions and division.

l+3=

w|—

Use the link between division and fractions

to calculate divisions.
U p
v T - —
T p'[

PP
T

—1Q

pp Tt C

66



Concrete Pictorial Abstract
Year 6
Addition
Comparing Represent 7-digit numbers on a place value | Discuss similarities and differences Use column addition where mental methods
and selecting grid, and use this to support thinking and between methods, and choose efficient are not efficient. Recognise common errors
efficient mental methods. methods based on the specific calculation. | with column addition.
methods Compare written and mental methods
M HThE|mh Th H T 2 alongside place value representations. 32,145+ 4,302 = ?
o0 0000 © ® Q00 O
T —I__— - -_I— "Fu-: TThTh H T O TThTh H T O
sf '.T‘f}h"!_“" 3 2 | 4 5 3 2 | 4 5
La. e [ b [ + 4 3 0 2 +4 3 0 2
3 6 4 4 7 7 5 1 6 5
-ra - = 1 - -k n
e o o P R e T L
& ' o E B :
T = Which method has been completed
accurately?
Use bar mo_del and number "F‘.e . What mistake has been made?
representations to model addition in
problem-solving and measure contexts. Column methods are also used for decimal
i additions where mental methods are not
/\zgfmin{es efficient.
I ' : H T O -Tth Hth
12:05 13:05 13:13 | 4 0-0 49
+ 4 9 -8 ¢
| 8 9 -9 8
|
Selecting Represent 7-digit numbers on a place value | Use a bar model to support thinking in Use place value and unitising to support
mental grid, and use this to support thinking and addition problems. mental calculations with larger numbers.
methods for mental methods.
larger numbers 257,000 + 99,000 = ? 195,000 + 6,000 = ?
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where
appropriate

M HTh TTh Th H T [¢]
000 o

2,411,301 + 500,000 = ?

This would be 5 more counters in the HTh
place.

So, the total is 2,911,301.

2,411,301 + 500,000 = 2,911,301

f 1
( £257,000 £100,000

S

| added 100 thousands then subtracted
1 thousand.

257 thousands + 100 thousands = 357
thousands

257,000 + 100,000 = 357,000
357,000 7 1,000 = 356,000

So, 257,000 + 99,000 = 356,000

195+5+1=201

195 thousands + 6 thousands = 201
thousands

So, 195,000 + 6,000 = 201,000

Understanding
order of
operations in
calculations

Use equipment to model different
interpretations of a calculation with more
than one operation. Explore different
results.

3x512=7?
oOowW 00O
oOR 000
o0ow QOW
or ox

Model calculations using a bar model to
demonstrate the correct order of operations
in multi-step calculations.

16 x 4

cab i4|4]4|4|4|4|4‘4|4|4|4|4|4|4‘4|41] }?
[e[elele]e) |

trailer l[6]6]6|6|6]e‘.|6|6[6|6|6

T
16 x 6

This can be writtenas: 16 x 4 + 16 x 6

(x99

64 + 96 =160

Understand the correct order of operations
in calculations without brackets.

Understand how brackets affect the order of
operations in a calculation.

4+6x16
4+ 96 =100
(4+6)x16
10 x16=160

Year 6
Subtraction

Comparing
and selecting
efficient
methods

Use counters on a place value grid to
represent subtractions of larger numbers.

Compare subtraction methods alongside
place value representations.

Compare and select methods.

Use column subtraction when mental
methods are not efficient.

Use two different methods for one
calculation as a checking strategy.
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Th H T (0]

©e OVVBY OOOON 00000
® NN SN

-4 -30 -500
1 H

N !
t t t t
2,145 2,149 2,179 2,679

Th H T 0
®e ORVVR OOOOR 00000
® R® AN
ThHTO
2 6 7 4
- 53 4
2 1 4 5

Use a bar model to represent calculations,
including ‘find the difference’ with two bars
as comparison.

[ computer game ]

puzzle book i

£12-50

Th H T O +6 - 400

WW—\

-1 5 5 8
N | I

3.9 4 55 1558 452
Use column subtraction for decimal
problems, including in the context of
measure.

H T O :Tth Hth

3 0 9-6 0
-2 0 6-4 0

I 0 3-2 0

Subtracting
mentally with
larger numbers

Use a bar model to show how unitising can
support mental calculations.

950,000 1 150,000
That is 950 thousands 1 150 thousands

( 950 )

So, the difference is 800 thousands.
950,000 1 150,000 = 800,000

Subtract efficiently from powers of 10.

10,0001 500 =?

Year 6

Multiplication

Multiplying up | Use equipment to explore multiplications. Use place value equipment to compare Understand area model and short

to a 4-digit methods. multiplication.

number by a

single digit Compare and select appropriate methods
number for specific multiplications.
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i

4 groups of 2,345
This is a multiplication:

4 x 2,345
2,345 x 4

Method |

@90e00000000 3225
3225
@e0002000000) 3225
@eeeecnee00®)+ 3225

12900

N

Method 2

®®
®®
®®
©©

4 x3.000 4x200 4x20 4x5
12,000 + 800 + 80 + 20=12,900

Method 3

3000 200 20 5
4| 12,000 | 800 | 80 | 20 |

12,000 + 800 + 80 + 20 = 12,900

Method 4
3225
x 4
1 2900
I 2

Multiplying up
to a 4-digit
number by a
2-digit number

Use an area model alongside written
multiplication.

Method |
1,000 200 30 5
20| 20,000 | 4,000 600 100
1| 1,000 200 30 5
1 2 3.5
x 2 1
5 x5
30 I x30
2 0710 1 x200
I 000 I x 1,000
1 00 20x5
6 0 0 20 x 30
4 0 00 20 x 200
2 0000 20 x 1,000
259 35 21 x 1,235

Use compact column multiplication with
understanding of place value at all stages.

| 2 3 5
X 2 |
I 2 35 I x 1,235
2 47 00 20 x 1,235
2 59 35 21 x 1,235

Using
knowledge of
factors and
partitions to
compare
methods for
multiplications

Use equipment to understand square
numbers and cube numbers.

o
X0y
®)

0
0X0

(¢
0200,

%

)
()
(O/o/S/o/o,
Efo/S/o/D,
000001
DS
SRS
DD\
DS

Compare methods visually using an area
model. Understand that multiple
approaches will produce the same answer if
completed accurately.

Use a known fact to generate families of
related facts.
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5x5=5%=25
5x5x5=5=25x5=125

= o, -]
= i ;
J .. paEEw I e e AW e 1y
L -
Y oinrem RS,
i L | -
i v :
" nolfs
= o [
] e i I IR
R 1 I 108 =

170 x 11 7Ix 1l

1,870 + 11 =170
17 x 110

Use factors to calculate efficiently.

170 x 12

15 x 16
Represent and compare methods using a =3x5x2x8
bar model. =3x8x2x5
= 24 x 10
=240
Multiplying by | Use place value equipment to explore Understand how the exchange affects Use knowledge of multiplying by 10, 100
10, 100 and exchange in decimal multiplication. decimal numbers on a place value grid. and 1,000 to multiply by multiples of 10, 100
1,000 and 1,000.
[ -} r = = T|O| Tth
i | B 130 E @ +— (00O 8 x 100 = 800
e "_': -4 %%% 8 x 300 = 800 x 3
aia o6 = 2,400
" 990,
0 2:5x10=25
F) wn .-.I o =
s ggg 2-5><20:2-5><10><2
il =iy E irmEmoLET WA - 50
0-3x10="7 A T[Oo[+]Tth T]0]e] Tth TTo]+]Th
0-3is 3 tenths. : : r;/g :
10 x 3 tenths are 30 tenths. 0-3x10=3
30 tenths are equivalent to 3 ones.
Multiplying Explore decimal multiplications using place | Represent calculations on a place value Use known facts to multiply decimals.
decimals value equipment and in the context of grid.

measures.

4x3=12
4%x0-3=1-2
4 x0-03=0-12
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3 groups of 4 tenths is 12 tenths.
4 groups of 3 tenths is 12 tenths.

& 3¢ S 5& S
< 7€ < ?

I3cm I-3cm -3 cm -3 cm

4x1lcm=4cm
4x0-3cm=1.2cm
4x1-3=4+1-2=52cm

3x3=9
3x03=09
T (0] ° Tth
OE®
[ ®O®
Oe®

Understand the link between multiplying
decimals and repeated addition.

= 5 = = +02 +02 +02 +02

000

|||||||||||
|||||||||||

20 x 5=100
20x0-5=10
20x0:05=1

Find families of facts from a known
multiplication.

| know that 18 x 4 = 72.

This can help me work out:

1.8x4="7
18 x 0-4=?
180 x 0-4 = ?
18 x 0-04 = ?

Use a place value grid to understand the
effects of multiplying decimals.

H 1T 0] e | Tth | Hth
2x3 6 °
0-2x3 0 o 6
002 X 3 .

Year 6
Division

Understanding
factors

Use equipment to explore different factors
of a number.

Recognise prime numbers as numbers
having exactly two factors. Understand the
link with division and remainders.

Recognise and know primes up to 100.
Understand that 2 is the only even prime,
and that 1 is not a prime number.
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] = ttm o ome 1 o ¥ A" ik by o _.',_. = {_-j ag e laslas oax %'ﬂg@ wli
4 is a factor of 24 but is not a factor of 30. Ll ) R, ) iy
Dividing by a Use equipment to make groups from a total. i L FETPE : Use short division to divide by a single digit.
single digit ] EET e Cre N
0000000600080 ! ; 0
Sesssssssssss s Lo
0000000000000 S t;%-;] (e L TR I
0000000000000 ' --
0000000000000 S 02
T T i 61 '3 "2
There are 78 in total. Lrrn g s e |
A R = s R L R ] =0
There are 6 groups of 13. E‘_E-:-' %tuaa gﬁ"’!‘ M aam,
There are 13 groups of 6. sl 5 e
6|1 '3 "2
Use an area model to link multiplication and
division.
I 10 10 .|
6 132 | 6 60 60 [6]s]
6x?=132 20 >
6| 120 [ 2]
132 =120 + 12
132+6=20+2=22
Dividing by a Understand that division by factors can be Use factors and repeated division. Use factors and repeated division where

2-digit number
using factors

used when dividing by a number that is not
prime.

1,260+ 14="7
1,260

1,260 + 2 =630

630 +7 =90

appropriate.

2,100+12="7
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1,260 + 14 =90

Dividing by a

2-digit number

using long
division

Use equipment to build numbers from
groups.

EU EDEU ga ED ED ED ED gﬂ EDED éa
g a a =] =] 5] 5] g =] o a =]
a =] s] a a [=] a a a a =] a

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

Use an area model alongside written
division to model the process.

377 +13=7

3 p— |
10 ?

HIEN 247 }
10 10 ?

B 30 [ mo [ w |

g
o 10 q
B o [ o [ w |
377 +13 =29

Use long division where factors are not
useful (for example, when dividing by a
2-digit prime number).

Write the required multiples to support the
division process.

377+13=7

L 1 1 1 1 1 1 1 1 1 ]

k t t + t t t t t t i

0 13 26 39 52 65 78 ql 104 17 130
0xI3 IxI3 2xI13 3x13 4xI13 5x13 6x13 7x13 8xI13 9x13 10x13

3[3 7 7
- 130 10
2 & 7
-1 30 10
I 17
-1 17 9
0 29
377 + 13=29

A slightly different layout may be used, with
the division completed above rather than at
the side.
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Divisions with a remainder explored in
problem-solving contexts.

Dividing by 10,
100 and 1,000

Use place value equipment to explore
division as exchange.

L T K T L LR L N, |

CFTTITTET

w=arange vk 104 b e

0-2 is 2 tenths.

2 tenths is equivalent to 20 hundredths.

20 hundredths divided by 10 is 2
hundredths.

Represent division to show the relationship
with multiplication. Understand the effect of
dividing by 10, 100 and 1,000 on the digits
on a place value grid.

12
1

Use knowledge of factors to divide by
multiples of 10, 100 and 1,000.

| w+s0-(] |

H| T | O [ e |Tth|Hth

f 1
(r2]12]2]i2]12] 2] 12]12]12]12] T2

5 12x10 =12
Understand how to divide using division by
10, 100 and 1,000.

12+20="7
fl-z[|-2]|-2|\»z]|<z||-2||-z{|-z||42{|-2]‘
(LTI IIIIITy
Lrl

?
12:10=12

1'2:2=06

40—)[ +10 ]—)[ £5 ]—)?

w—[ 5 ][ 0 J]—>

40+5=8
8+10=0-8

So,40+50=0-8

Dividing
decimals

Use place value equipment to explore
division of decimals.

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

8

8

8

4 -2 4
0.

4 -2 4
0 -5
4 42 %4
0-5 3

4

4

2

24

1 .
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