MATHEMATICS POLICY
ST. LUKE & ST. PHILIP’S PRIMARY, A CHURCH OF ENGLAND ACADEMY

My children,
we should love people not only with words and talk,
but by our actions and true caring.

VISION STATEMENT
‘The family of St Luke and St Philip’s will ensure excellence is encouraged, minds are opened, diversity is
embraced, respect is expected and talents are nurtured under the umbrella of God’s love.’

ETHOS
Our school provides grounding in the Christian Faith for all its children with emphasis on collective worship as
part of its daily life. Our Christian values of trust, truth, love, peace and thankfulness are built into the ethos
and teaching of our school with the support of all Governors and staff for its Christian foundation. We also
seek to encourage an understanding and respect for other world faiths.

CHRISTIAN SCHOOL VALUES




PURPOSE

This policy reflects the values, ethos and Mission Statement of St. Luke and St Philip’s C.E. Primary
Academy in relation to the curriculum. It is consistent with the school’s agreed aims and objectives
and sets out a framework within which teaching and support staff can operate.

AUDIENCE

This document is intended to give a clear outline of the school’s approach to the curriculum to all
staff, governors, Cidari and parents. It is also intended for the use of the School’s Advisory Service
when assisting the development of the school’s curriculum and for any authorised inspector. Copies
of this document are provided for all teaching staff and are available when necessary to support staff,
members of the School’s Governing Committee and Cidari members. A copy of this document is
available for the use of parents.

INTENT

Mathematics is important in everyday life. It is integral to all aspects of life and with this in mind we
endeavour to ensure that children develop a healthy and enthusiastic attitude towards mathematics
that will stay with them whilst ensuring talents are nurtured and minds are opened.

The National Curriculum (2013) for mathematics describes what must be taught in each key stage.
The mathematics taught and the methods used reflect both the statutory requirements and the non-
statutory guidance and recommendations outlined in the following documents:

(A) The Revised Statutory Framework for the EYFS (2012)

(B) The Development Matters in the EYFS (2012)

(Q) Mathematics Programmes of Study: key stages 1 and 2 National Curriculum in England (2013)
(D) Mathematics Planning National Curriculum documentation — Lancashire County Council (2013)

This policy provides information and guidance for staff, governors and other interested persons.

Mathematics helps children to make sense of the world around them through developing their ability
to calculate, to reason and to solve problems. It enables children to understand and appreciate
relationships and pattern in both number and space in their everyday lives. Through their growing
knowledge and understanding, children learn to appreciate the contribution made by many cultures
to the development and application of mathematics.

At St. Luke & St. Philip’s Primary School we aim to:

develop a positive attitude to mathematics as an interesting and attractive subject in which all
children gain some success and pleasure;

develop mathematical understanding through systematic direct teaching of appropriate
learning objectives;



encourage the effective use of mathematics as a tool in a wide range of activities within school
and, subsequently, adult life;

o develop an ability in the children to express themselves fluently, to talk about the subject with
assurance, using correct mathematical language and vocabulary;

o develop an appreciation of relationships within mathematics;

develop ability to think clearly and logically with independence of thought and flexibility of
mind;

o develop an appreciation of creative aspects of mathematics and awareness of its aesthetic

appeal;

o develop mathematical skills and knowledge and quick recall of basic facts

IMPLEMENTATION

This mathematics guidance has been written in line with the programmes of study taken from the
revised National Curriculum for Mathematics (2014). It provides guidance on appropriate calculation
methods and progression. The content is set out in yearly blocks under the following headings:
addition, subtraction, multiplication and division. This guidance aims to develop, model and explain
core understandings and mathematical principles and progression to ensure consistency in the
teaching and learning of mathematics in our school.

This policy supports the White Rose maths scheme used throughout the school. Progression within
each area of calculation is in line with the programme of study in the 2014 National Curriculum and
the Ready to Progress. This mathematics policy should be used to support children to develop a
deep understanding of number and calculation. This policy has been designed to teach children
through the use of concrete, pictorial and abstract representations.

¢ Concrete representation— a pupil is first introduced to an idea or skill by acting it out with real
objects. This is a ‘hands on’ component using real objects and is a foundation for conceptual
understanding.

e Pictorial representation — a pupil has sufficiently understood the ‘hands on’ experiences performed
and can now relate them to representations, such as a diagram or picture of the problem.

* Abstract representation—a pupil is now capable of representing problems by using mathematical
notation, for example 12 x 2 = 24. It is important that conceptual understanding, supported by the use
of representation, is secure for all procedures.

Reinforcement is achieved by going back and forth between these representations.

Mathematics Mastery - At the centre of the mastery approach to the teaching of mathematics is the
belief that all children have the potential to succeed. They should have access to the same curriculum
content and deepen their conceptual understanding by tackling differentiated, challenging and varied
problems. Similarly, with calculation strategies, children must not simply rote learn procedures, but



demonstrate their understanding of these procedures, through the use of Concrete Pictorial Abstract
CPA as appropriate, and in reasoning and problem solving activities

Our principle aim is to develop children’s knowledge, skills, fluency and understanding in
mathematics. We do this through a daily lesson that uses quality first teaching alongside adaptive
teaching to support all pupils. During these lessons we encourage children to ask as well as answer
mathematical questions, developing oracy through maths. They have the opportunity to mark their
own work during the lesson using the ‘tick or fix’ model so that they can identify and correct
misconceptions. Differentiation is through support, manipulative and sentence stems rather than
different activities.

Maths lessons are taught using the mastery approach using the White Rose Maths materials which
are then adapted by the teachers to meet the needs of the learners within their class. All staff follow a
block approach to learning and build on small steps within each topic. Although the programmes of
study of the National Curriculum (2014) are organised into distinct domains, we believe, as the
National Curriculum states, ‘that pupils should make rich connections across mathematical ideas to
develop fluency, mathematical reasoning and competence in solving increasing sophisticated
problems’ (DFE, 2013:3) With this at the forefront of our teaching we ensure that knowledge is
revisited in other topics of learning within mathematics to ensure connections are made and retrieval
is developed. Calculation strategies and guidance are taken from the White Rose Maths Calculation
policy, see appendix.

Additional daily fluency sessions include Mastering Number in EYFS and Key Stage 1, Mastering
Number for Key Stage 2 (Years 4 and 5) and Essential Maths Skills sessions or Arithmetic (Year 6). All
classes will also have an Essential Maths Skills target which is changed fortnightly and shared with
parents. EYFS and KS1 will work on these targets during the 8.45-9am slot through repetitive practice
and videos or songs, which will also be shared with parents on Class Dojo. KS2 will include their
Essential Maths Skills target as part of their daily ‘Fluent in Five’” work during the 8.45-9am slot.

Times Tables are taught from Year 2 up to Year 4, ready for the Multiplication Check (MTC) which
takes place in June. Any children who do not achieve a score above 20 in the Multiplication Check, are
then monitored and supported during Year 5. Teachers in Years 5 and 6 will continue to secure the
use of times tables and division facts. (See Times Table Policy for more detail)

We use learning support assistants to provide appropriate support to individuals or to groups of
pupils. Learning support assistants within St. Luke & St. Philip’s Primary School are viewed as an
important ‘asset’ to the school and, as such, are appropriately involved in the planning and delivery of
the mathematics curriculum. Their knowledge, skills and understanding is constantly updated
through involvement in school-based and external training.

The headteacher and mathematics subject leader are responsible for monitoring the mathematics
planning within our school.



Assessment

Assessment has two main purposes:
assessment of learning (also known as summative assessment);
assessment for learning (also known as formative assessment).

Assessment of learning (AoL) — summative assessment

Assessment of learning is any assessment that summarises where learners are at a given point in time
— it provides a snapshot of what has been learned. Within St. Luke & St. Philip’s Primary School AoL is
used appropriately, e.g. to provide a Teacher Assessment level and grade at the end of KS2.

Assessment for learning (AfL) — formative assessment

“Assessment for learning is the process of seeking and interpreting evidence for use by learners and
their teachers to decide where the learners are in their learning, where they need to get to and how
best to get there.”

Assessment Reform Group, 2002

At St. Luke & St. Philip’s Primary School we recognise that AfL lies at the heart of promoting learning
and in raising standards of attainment. We further recognise that effective AfL depends crucially on
actually using the information gained.

The school supports teacher assessment through the use of Target Tracker. Target Tracker sets out a
key statements of learning for individual strands of the National Curriculum against age related
expectations.

The assessment procedures within our school encompass:
Making ongoing assessments and responding appropriately to pupils during ‘day-to-day’
teaching. These ‘immediate’ responses are mainly verbal and are not normally recorded,;

o Adjusting planning and teaching within units in response to pupils’ performance;

o Use of the White Rose Maths block assessments for pre and post topic assessments;

Use of ongoing teacher assessment and Target Tracker in order to identify gaps in attainment
on a half termly basis and at the end of each full term using this information to sub level a child’s
attainment using the emerging, developing and secure judgements;

o Use of information gained from statutory and optional tests. This will include the NFER termly
test papers, the Year 4 statutory multiplication check and use of past SATs papers (Year 2 and Year 6)
Analysis is done at both a quantitative and qualitative level. Information gained is used to set focused
curricular targets (what to teach) and also to determine which strategies or methods are particularly
effective in respect of specific areas of mathematics (the how and why).

EYFS



Work undertaken within the Early Years Foundation Stage is guided by the requirements and
recommendations set out in theStatutory Framework for the EYFS (2023) and the Development
Matters in the EYFS (2023). We give all the children ample opportunity to develop their understanding
of mathematics. We aim to do this through varied activities that allow them to use, enjoy, explore,
practise and talk confidently about mathematics. Teachers plan from the White Rose Maths for daily
maths lessons and use Mastering Number in additional daily fluency sessions.

Contribution in Mathematics to Teaching in Other Curriculum Areas

At St. Luke & St. Philip’s school we use the LPDS National Curriculum Support Materials to highlight
creative learning opportunities and outcomes for mathematics across other subjects.

English

Mathematics contributes significantly to the teaching of English in our school by actively promoting
the skills of reading, writing and oracy.

Computing

The effective use of ICT can enhance the teaching and learning of mathematics when used
appropriately. When considering its use, we take into account the following points:

o ICT should enhance good mathematics teaching. It should be used in lessons only if it
supports good practice in teaching mathematics;

o Any decision about using ICT in a particular lesson or sequence of lessons must be directly
related to the teaching and learning objectives for those lessons;

ICT should be used if the teacher and/or the children can achieve something more effectively
with it than without it;

Science

Almost every scientific investigation or experiment is likely to require one or more of the
mathematical skills of classifying, counting, measuring, calculating, estimating and recording in tables
and graphs. In science pupils will for example order numbers, including decimals, calculate simple
means and percentages, use negative numbers when taking temperatures, decide whether it is more
appropriate to use a line graph or bar chart, and plot, interpret and predict from graphs.

Art, Design and Technology



Measurements are often needed in art and design and technology. Many patterns and constructions
are based on spatial ideas and properties of shapes, including symmetry. Designs may need enlarging
or reducing, introducing ideas of multiplication and ratio. When food is prepared a great deal of
measurement occurs, including working out times and calculating cost; this may not be
straightforward if only part of a packet of ingredients has been used.

History, Geography and Religious Education

In history and geography children will collect data by counting and measuring and make use of
measurements of many kinds. The study of maps includes the use of coordinates and ideas of angle,
direction, position, scale and ratio. The pattern of the days of the week, the calendar and recurring
annual festivals all have a mathematical basis. For older children historical ideas require
understanding of the passage of time, which can be illustrated on a timeline, similar to the number
line that they already know.

Physical Education and Music

Athletic activities require measurement of height, distance and time, while ideas of counting, time,
symmetry, movement, position and direction are used extensively in music, dance, gymnastics and
ball games.

Personal, Social and Health Education (PSHE) and Citizenship

Mathematics contributes to the teaching of personal, social and health education, and citizenship.
The work that children do outside their normal lessons encourages independent study and helps
them to become increasingly responsible for their own learning. The planned activities that children
do within the classroom encourage them to work together and respect each other’s views.

Teaching Mathematics to Children with Special Needs

At St. Luke & St. Philip’s Primary School we aim to provide a broad and balanced education to all
pupils. Quality First Teaching is considered an entitlement for all pupils. Effective pupil tracking
enables identification of pupils who may benefit from early ‘intervention’ at an appropriate level, i.e.
Wave 2 or Wave 3. Additional provision or a personalised curriculum may need to be put in place for
children who have a particular special need.

We also recognise, and aim to make provision for, pupils who have a particular ability in mathematics.

Resources

There is a range of resources to support the teaching of mathematics across the school. Staff are
encouraged to use practical and visual models to support children’s learning in mathematics. All



classrooms have a wide range of appropriate practical apparatus and also have access to shared
mathematical equipment stored in the general resource areas. A range of audio visual aids are also
available and a range of software is available to support mathematics work.

Pupils’ records of their work

Pupils are encouraged to record their work using a range of written and mental calculation methods.
There are occasions when it is both quick and convenient to carry out written calculations. It is also
important to record aspects of mathematical investigations. Children are taught a variety of methods
for recording their work and they are encouraged and helped to use the most appropriate and
convenient method of recording.

Children are encouraged to use mental strategies before resorting to a written algorithm.

Exercise Books for Recording

It is school policy that children use squared paper to record their maths work.

All children are encouraged to work tidily and neatly when recording their work. When using squares
one square should be used for each digit. The children also have a plain or squared book, which is used
as a mathematics whiteboard book to record calculations or starter activities.

Responses to Children’s Work

We recognise the importance of responding to children’s work, whether orally or in writing. We seek
to encourage children by acknowledging positive achievements. This could include praise for use of a
viable method even if the end results were incorrect. Children mark their work during a lesson in
order to enhance their understanding, address misconceptions and are encouraged to make links
between previous and future learning. The marking of children’s work should be marked in line with
the school’s Marking and Feedback Policy.

Children are given opportunities, and actively encouraged, to explain their work to others and to
display their work when it seems appropriate. They are encouraged to value and respect the work of
others.

Reporting to Parents

Reports are completed during the Spring term and a summary report given in the Summer term. Parents
are also given the opportunity to discuss their child’s progress on three separate occasions during
parent meetings and open afternoons. During these meetings, parents will also be given a copy of their
child’s Essential Maths Skills tracker so that they are aware of the importance of these statements and
are able to see their child's progress.



Teachers use the information gathered from their half termly assessments and on-going teacher
assessments to help them comment on individual children’s progress.

Monitoring and Review

Monitoring of the standards of children’s work and of quality of teaching in mathematics is the
responsibility of the headteacher and link governor supported by the subject leader. Monitoring is
carried out regularly throughout the year following the SLT quality assurance timetable, with
feedback and targets being given to teaching staff, which are then followed up at a later date.
Learning walks and lesson observations are also carried out throughout the academic year.

The work of the subject leader also involves supporting colleagues in the teaching of mathematics,

being informed about current developments in the subject, and providing a strategic lead and
direction for the subject in the school.

IT Safety not included

Policy reviewed by: Carolyne Holden
Policy reviewed: September 2023

Next review date: September 2025



Appendix:
White Rose Maths Calculation policy (2022)
Addition and subtraction




Part-Whole Model

Benefits

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

shape, it can be referred to as a cherry part-whole model.

When the parts are complete and the whole is empty,
children use aggregation to add the parts together to find
the total.

When the whole is complete and at least one of the parts
is empty, children use partitioning (a form of subtraction)
to find the missing part.

Part-whole models can be used to partition @ number
into two or more parts, or to help children to partition a

number into tens and ones or other place value columns.

In KS2, children can apply their understanding of the

part-whole model to add and subtract fractions, decimals

and percentages.
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Benefits

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

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

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

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

Continuous bar models are useful for & range of values.
Each rectangle represents a number, The question mark
indicates the value to be found.

In KS2, children can use bar models to represent larger
numbers, decimals and fractions.
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Benefits

The multiple bar model is a good way to compare
quantities whilst still unpicking the structure.

Two or more bars can be drawn, with a bracket labelling
the whole positioned on the right hand side of the bars.
Smaller numbers can be represented with a discrete bar
model whilst continuous bar madels are more effective
for larger numbers.

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

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

Benefits

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

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

When subtracting numbers, children can start with the
whole and then place one of the parts on top of the
whole to see what part is missing. Again, children will
start to be able to subitise the part that is missing due to
their familiarity with the shapes.

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




7=4+3

7=3+4

Benefits

Cubes can be useful to support children with the addition
and subtraction of one-digit numbers.

When adding numbers, children can see how the parts
come together to make a whole. Children could use two
different colours of cubes to represent the numbers
before putting them together to create the whole.

When subtracting numbers, children can start with the
whole and then remove the number of cubes that they
are subtracting in order to find the answer. This model of
subtraction is reduction, or take away.

Cubes can also be useful to look at subtraction as
difference. Here, both numbers are made and then lined
up to find the difference between the numbers.

Cubes are useful when working with smaller numbers
but are less efficient with larger numbers as they are
difficult to subitise and children may miscount them.
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Benefits

When adding and subtracting within 10, the ten frame
can support children to understand the different
structures of addition and subtraction.

Using the language of parts and wholes represented by
objects on the ten frame introduces children to
aggregation and partitioning.

Aggregation is a form of addition where parts are
combined together to make a whole. Partitioning is a
form of subtraction where the whole is split into parts.
Using these structures, the ten frame can enable children
to find all the number bonds for a number.

Children can also use ten frames to look at augmentation
(increasing a number) and take-away (decreasing a
number). This can be intraduced through a first, then,
now structure which shows the change in the number in
the ‘then’ stage. This can be put into a stary structure to
help children understand the change e.g. First, there were
7 cars. Then, 3 cars left. Now, there are 4 cars.




Ten Frames (within 20)
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Benefits

When adding two single digits, children can make each
number on separate ten frames before moving part of
one number to make 10 on one of the ten frames. This
supports children to see how they have partitioned one of
the numbers to make 10, and makes links to effective
mental methods of addition.

When subtracting a one-digit number from a two-digit
number, firstly make the larger number on 2 ten frames.
Remove the smaller number, thinking carefully about
how you have partitioned the number to make 10, this
supports mental methods of subtraction.

When adding three single-digit numbers, children can
make each number on 3 separate 10 frames before
considering which order to add the numbers in. They
may be able to find a number bond to 10 which makes
the calculation easier. Once again, the ten frames
support the link to effective mental methods of addition
as well as the importance of commutativity.

Benefits

Different sizes of bead strings can support children at
different stages of addition and subtraction.

Bead strings to 10 are very effective at helping children to
investigate number bonds up to 10.

They can help children to systematically find all the
number bonds to 10 by moving one bead &t a time to see
the different numbers they have partitioned the 10 beads
into eg. 2 + 8 = 10, move one bead, 3 + 7 = 10.

Bead strings to 20 work in a similar way but they also
group the beads in fives. Children can apply their
knowledge of number bonds to 10 and see the links to
number bonds to 20.

Bead strings to 100 are grouped in tens and can support
children in number bonds to 100 as well as helping when
adding by making ten. Bead strings can show a link to
adding to the next 10 on number lines which supports a
mental method of addition.
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Benefits

Number tracks are useful to support children in their
understanding of augmentation and reduction.

When adding, children count on to find the total of the
numbers. On a number track, children can place a
counter on the starting number and then count on to find
the total.

When subtracting, children count back to find their
answer. They start at the minuend and then take away
the subtrahend to find the difference between the
numbers.

Number tracks can work well alongside ten frames and
bead strings which can also model counting on or
counting back.

Playing board games can help children to become
familiar with the idea of counting on using a number
track before they move on to number lines.
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Benefits

Labelled number lines support children in their
understanding of addition and subtraction as
augmentation and reduction.

Children can start by counting on or back in ones, up or
down the number line. This skill links directly to the use
of the number track.

Progressing further, children can add numbers by
jumping to the nearest 10 and then jumping to the total.
This links to the making 10 method which can also be
supported by ten frames. The smaller number is
partitioned to support children to make & number bond
to 10 and to then add on the remaining part.

Children can subtract numbers by firstly jumping to the
nearest 10. Again, this can be supported by ten frames so
children can see how they partition the smaller number
into the two separate jumps.
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Benefits

Blank number lines provide children with a structure to
add and subtract numbers in smaller parts.

Developing from labelled number lines, children can add
by jumping to the nearest 10 and then adding the rest of
the number either as a whole or by adding the tens and
ones separately.

Children may also count back on a number line to
subtract, again by jumping to the nearest 10 and then
subtracting the rest of the number.

Blank number lines can also be used effectively to help
children subtract by finding the difference between
numbers. This can be done by starting with the smaller
number and then counting on to the larger number. They
then add up the parts they have counted on to find the
difference between the numbers.
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Benefits

Straws are an effective way to support children in their
understanding of exchange when adding and subtracting
2-digit numbers.

Children can be introduced to the idea of bundling
groups of ten when adding smaller numbers and when
representing 2-digit numbers. Use elastic bands or other
ties to make bundles of ten straws.

When adding numbers, children bundle a group of 10
straws to represent the exchange from 10 ones to 1ten.
They then add the individual straws (ones) and bundles
of straws (tens) to find the total.

When subtracting numbers, children unbundle a group of
10 straws to represent the exchange from 1ten to 10
ones.

Straws provide a good stepping stone to adding and
subtracting with Base 10/Dienes.




Base 10/Dienes (addition)
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Benefits

Using Base 10 or Dienes is an effective way to support
children’s understanding of column addition. It is
important that children write out their calculations
alongside using or drawing Base 10 so they can see the
clear links between the written method and the model

Children should first add without an exchange before
moving on ta addition with exchange. The representation
becomes less efficient with larger numbers due to the
size of Base 10. In this case, place value counters may be
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children’s understanding of column subtraction. It is
important that children write out their calculations
alongside using or drawing Base 10 so they can see the
clear links between the written method and the model.

Children should first subtract without an exchange before
moving on to subtraction with exchange. When building
the model, children should just make the minuend using
Base 10, they then subtract the subtrahend. Highlight this
difference to addition to avoid errors by making both
numbers. Children start with the smallest place value
column. When there are not enough
ones/tens/hundreds to subtract in a column, children
need to move to the column to the left and exchange eg.
exchange 1ten for 10 ones. They can then subtract
efficiently.

This model is efficient with up to 4-digit numbers. Place
value counters are more efficient with larger numbers
and decimals.




Hundreds Tens Ones

000 00 384
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Place Value Counters (addition)

Benefits

Using place value counters is an effective way to support
children’s understanding of column addition. It is
important that children write out their calculations
alongside using or drawing counters so they can see the
clear links between the written method and the model.

Children should first add without an exchange before
moving on ta addition with exchange. Different place
value counters can be used to represent larger numbers
or decimals. If you don't have place value counters, use
normal counters on a place value grid to enable children
to experience the exchange between columns.

When adding money, children can also use coins to
support their understanding. It is important that children
consider how the coins link to the written calculation
especially when adding decimal amounts.
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Benefits

Using place value counters is an effective way to support
children’s understanding of column subtraction. Itis
important that children write out their calculations
alongside using or drawing counters so they can see the
clear links between the written method and the model

Children should first subtract without an exchange before
moving on to subtraction with exchange. If you don't have
place value counters, use normal counters on a place
value grid to enable children to experience the exchange
between columns.

When building the model, children should just make the
minuend using counters, they then subtract the
subtrahend. Children start with the smallest place value
column. When there are not enough ones/tens/hundreds
to subtract in a column, children need to move to the
column to the left and exchange e.g. exchange 1ten for
10 ones. They can then subtract efficiently.




Addition

b

b

Add two 1-digit Part-whole model Ten frames_ (within 10)
numbers to 10 1 Bar model Bead strings (10)
Number shapes Number tracks
Part-whole model Bead strings (20)
Add 1and 2-digit 1 Bar model Number tracks
numbers to 20 Number shapes Number lines (labelled)
Ten frames (within 20) Straws
Add three 1-digit Part-whole model Ten frames (within 20)
2
numbers Bar model Number shapes
Add 1 and 2-digit Part-whole model Number lines (blank)
umbers o100 2 Bar model Straws
Number lines (labelled) Hundred square
Skill Year Representations and models
Part-whole model
Add two 2-digit 5 Bar model Base 10
numbers Number lines (blank) Place value counters
Straws
Base 10
Add with up to 3-digits 3 Rartvhole nicdel Place value counters
Bar model .
Column addition
Base 10
Add with up to 4-digits 4 Rert whole riade! Place value counters
Bar model :
Column addition
Add with more than 4 5 Part-whole model Place value counters
digits Bar model Column addition
Add with up to 3 - Part-whole model Place value counters

decimal places

Bar model

Column addition

1/




Skill: Add 1-digit numbers within 10

Year: 1

L1 l2[s|@[s5]e|@[8]o]w0]

When adding
numbers to 10,
children can explore
both aggregation and
augmentation.

The part-whole
model, discrete and
continuous bar
model, number
shapes and ten frame
support aggregation.

The combination bar
model, ten frame,
bead string and
number track all
support
augmentation.

kS

Skill: Add 1 and 2-digit numbers to 20

Year: 1/2

8+7=15
\ X

\2 ‘1 2

+2 +5

L
llllllll

123 NG 8T

-------------

When adding one-
digit numbers that
cross 10, itis
important to highlight
the importance of ten
ones equalling one
ten. In Year 1, this is
only done just by
counting on. From
Year 2, use different
manipulatives can be
used to represent this
exchange alongside
number lines to
support children in
understanding how to
partition their jumps.

b

1)




Skill: Add three 1-digit numbers

Year: 2

16

ﬂfﬁ@"fﬁfﬁ

7+6+3=16

eooee @oeee
oo [ || @eeele 7+6+3=16
o0  RIoRIO0
ol 1 1 Ol - 16
10
I

When adding three 1-

digit numbers,
children should be
encouraged to look
for number bonds to
10 or doubles to add
the numbers more
efficiently.

This supports
children in their
understanding of
commutativity.

Manipulatives that
highlight number
bonds to 10 are
effective when adding

three 1-digit numbers. j/t

-t SEEE

Skill: Add 1-digit and 2-digit numbers to 100

©

=1 L, 2, ., e, S )
35 36 37 38 39 4O U1 42 43 Wk U5 46 L7 48 49 50

a +2 +3
5 38 40 43
1
112]3|4]|5|6|7]|8]|%|0
NS w|B|wB|17]8|9|20
10 1 { A |22|28| 24|25 |25|22|28(29| %
r'f]‘h R”"ﬁ n/ , l H eI 3 ‘
P r'h}r‘ ] Uiy 81| 82) 28] 54|55 28| 52 [ 28] s |40
ity s LA I Hi :
v&‘ r* #‘ 4 ' 41 (420 43) 44 [ a5 |46 | 47 | 48| a8 |60
H , T ” 51 |52|53|54|55|66 |57 |68| 59|60
||| H ﬁrt’»i‘v 61 |62 | 6364|6566 |67 |6a|69|70
&*‘-ﬂk n|72{73|7a|75|m |77 || 2|80
B1 |82 (B3 |84 85|65 (87| 63|89 |90
o |o2fo3|o4 (95|96 (97 | 58|99 |10

When adding single
digits to a two-digit
number, children
should be
encouraged to count
on from the larger
number.

They should also
apply their knowledge
of number bonds to
add more efficiently
eg.8+5=13s038
+5=43.

Hundred squares and
straws can support
children to find the

number bond to 10. 1/2




Skill: Add two 2-digit numbers to 100

Year: 2/3

‘i:’ l*ti‘\f”"ia—‘““~
38 40 61

&

: ;’M@'H

23

38+23=61

Ones

Tens

38
+ 23

61

)
7
[

Children can use a

blank number line
and other
representations to
count on to find the
total. Encourage them
to jump to multiples
of 10 to become
more efficient.

From Year 3,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws become
less efficient.

-

ﬁAéﬁ
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‘Skill: Add numbers with up to 3 digits

Year:3

° l | 265 |‘
265 | 164 i
@ 164 y
| 265+164 = 429 |
T TR 265 odeds | Tm | O
.. [""'ll 164 00 Jarq 8000
W = N L

] 4

Base 10 and place
value counters are
the most effective
manipulatives when

' | adding numbers with

up to 3 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.

44%5




Skill: Add numbers with up to 4 digits Year: 4
? Base 10 and place
1i3i7i8 value counters are
i | the most effective
+2148 manipulatives when
1351216 adding numbers with

11

i
@ 2138|1378
e | 2138 ]"
=
(G |

1,378 + 2,148 = 3,526

| Thousands | Hundreds Ones

a g
"

up to 4 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.

b

Year: 5/6

?

‘ [ o8 | e |
| 104,328 ||
2
@ | 61731 | ‘

| 104,328 + 61,731=166,059 |

Place value counters
or plain counters on a
place value grid are
the most effective
concrete resources
when adding
numbers with more
than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using
the column method
to add larger
numbers efficiently.




Year: 5

241

| 3665

241

]
-

[355+zm=sﬂé}

Tonths

Hundradths

(.D ‘(.") )
5610

~
N NN

D00

[

Do

$

3.65
+ 241

6.06

1

Place value counters
and plain counters on
a place value grid are
the most effective
manipulatives when
adding decimals with
1,2 and then 3
decimal places.

Ensure children have
experience of adding
decimals with a
variety of decimal
places. This includes
putting this into
context when adding
money and other
measures.

1)




Subtraction

b

Skill Year Representations and models
57 Part-whole model Ten frames (within 10)
Subtract two 1-digit :
ks e 1 Bar model Bead strings (10)
Number shapes Number tracks
Part-whole model Bead string (20)
Subtract 1and 2-digit 1 Bar model Number tracks
numbers to 20 Number shapes Number lines (labelled)
Ten frames (within 20) Straws
Subtract 1 and 2-digit Part-whole model Number lines (blank)
SRR 2 Bar model Straws
Number lines (labelled) Hundred square
Part-whole model
Subtract two 2-digit 5 Bar model Base 10
numbers Number lines (blank) Place value counters
Straws
Skill Year Representations and models
Subtract with up to 3- Part-whole model e
% 3 Place value counters
digits Bar model .
Column subtraction
Subtract with up to 4- Part-whole model -
iciks 4 - Place value counters
& Column subtraction
Subtract with more than 5 Part-whole model Place value counters
4 digits Bar model Column subtraction
Subtract with up to 3 Part-whole model Place value counters
: 5 :
decimal places Bar model Column subtraction




Skill: Subtract 1-digit numbers within 10

Year: 1

» L e 56||8|9|10|

Part-whole models,
bar models, ten
frames and number
shapes support
partitioning.

Ten frames, number
tracks, single bar
models and bead
strings support
reduction.

Cubes and bar
models with two bars
can support finding
the difference.

Skill: Subtract 1and 2-digit numbers to 20

Year: 1/2

14-6-8

\J\ -2 -4 X )
¢ 2 Secee eoome Mo
© 123456789 VNUBNEETEBD “‘-,4'

In Year 1, subtracting
one-digit numbers
that cross 10, is done
by counting back,
using objects, number
tracks and number
lines. From Year 2,
children should be
encouraged to find
the number bond to
10 when partitioning
the subtracted
number. Ten frames,
number shapes and
number lines are
particularly useful for
this.

b




Skill: Subtract 1 and 2-digit numbers to 100

/

. +2 +30 +5 Children can also use
W\ a blank number line
@ 28 30 60 65 to count back to find
@ g;: i Aﬂ, Aty Ay /,’3? h the difference.
iy a * w _&;" ﬁ:’ n ;& Fncourage thgm to
i "h 2;‘ W - S o jump to multiples of
65 'T* | ' ,’ l ! M/*/ ,),{g,; 10 to become more
] efficient.

2 28 t 65 — 28 = 37 } From Year 3,
encourage children to
use the formal
column method when

e 5.1 TYons | Oney | | calculating alongside
SEEE 65 :‘./ : © 00000 straws, base 10 or
I I I}j,l/\,’ e xxy —28 D /2’ place value counters.
Yy y 37 % As numbers become
larger, straws become
less efficient.
Skill: Subtract numbers with up to 3 digits Year: 3
Base 10 and place

(9

439 | 435 ]
273 ? 273 -
435-273=162
Hundreds Tens Ones 3 4135 Tondeds o =
E - ]! i — 273 ePPO 000 |000®
[ | NN 162 COOED
 Hitt LIIBY

value counters are
the most effective
manipulative when
subtracting numbers
with up to 3 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.




Skill: Subtract numbers with up to 4 digits Year: 4
@ 4357 Base 10 and place
i 31 value counters are
[ 2735 l ? J 4357 the most effective
: : e manipulatives when
2735 subtracting numbers
| 4357

L 1822

| 4357 -2735=1622 |

Thousands | Hundreds | Tens | Ones | | Thousands | Hundreds | Tens | Ones
Y /7 | loepoleee (0770020
.. AEE | 144 “rry ’t 2. @D
SV AL 00

L+=ll o

with up to 4 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.

b

Skill: Subtract numbers with more than 4 digits

Year: 5/6

-

294382
|
18250

| » |

| 294,382 |

182,501 >
?

|
J ;
t

294,382 —

182,501 = 111,881 J

H T
e T T OOOo 203|582
[ QOOO vjal2|s]o|
goo 1117|1881

Place value counters
or plain counters on a
place value grid are
the most effective
concrete resource
when subtracting
numbers with more
than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using
column method to
subtract larger
numbers efficiently.




Skill: Subtract with up to 3 decimal places

Year: 5/6

Place value counters
and plain counters on

4 1
243

543
OROX="

a place value grid are
the most effective

-2.7

2.7 ?
@ | 543
% f—

manipulative when
subtracting decimals
with 1,2 and then 3
decimal places.

2.73

r

543 -27 =

2.73

J Ensure children have

Tenths

@@@0@@(
(@)

- 000

experience of

subtracting decimals

* Toes

Furabeithy

©0@
20

\| 000

with a variety of
decimal places. This
includes putting this
into context when
subtracting money
and other measures.

-

J_

Glossary

Addend - A number to be added to another.

Aggregation - combining two or more guantities or
measures to find a total.

Augmentation - increasing a quantity or measure by
another quantity.

Commutative - numbers can be added in any order.

Complement - in addition, a number and its
complement make a total e.g. 300 is the
complement to 700 to make 1,000

Difference - the numerical difference between two
numbers is found by comparing the quantity in each

group.

Exchange - Change a number or expression for
another of an equal value.

Minuend - A quantity or number from which another
is subtracted.

Partitioning - Splitting a number into its component
parts.

Reduction - Subtraction as take away.

Subitise - Instantly recognise the number of objects
in a small group without needing to count.

Subtrahend - A number to be subtracted from
another.

Sum - The result of an addition.

Total - The aggregate or the sum found by addition.



Multiplication and Division

Bar Model

?
)
® oo 00 0o 00 o
0%0/0%0(0%¢(0%0 (0% 2 %°=25
?
1
3x7=21
s|lz|l3|lz]|3|3l3
7x3=21

21

2l|*| 2|22 A+7=3

Boys 1313133

Girls 3

Number Shapes

5x4=20
4x5=20

5x4=20
4x5=20

18+3=6

Benefits

Children can use the single bar model to represent
multiplication as repeated addition. They could use
counters, cubes or dots within the bar model to support
calculation before moving on to placing digits into the bar
model to represent the multiplication.

Division can be represented by showing the total of the
bar model and then dividing the bar model into equal
groups.

Itis important when solving word problems that the bar
model represents the problem.

Sometimes, children may look at scaling problems. In
this case, more than one bar model is useful to represent
this type of problem, e.g. There are 3 girls in a group.
There are 5 times more boys than girls. How many boys
are there?

The multiple bar model provides an opportunity to
compare the groups.

Benefits

Number shapes support children’s understanding of
multiplication as repeated addition.

Children can build multiplications in a row using the
number shapes. When using odd numbers, encourage
children to interlock the shapes so there are no gaps in
the row. They can then use the tens number shapes
along with other necessary shapes over the top of the
row to check the total Using the number shapesin
multiplication can support children in discovering
patterns of multiplication e.g. odd X odd = even, odd X
even = odd, even X even = even.

When dividing, number shapes support children’s
understanding of division as grouping. Children make the
number they are dividing and then place the number
shape they are dividing by aver the top of the number to
find how many groups of the number there are
altogether e.g. There are 6 groups of 3 in 18.




Bead Strings

4x5=20
5x4=20

Number Tracks

20+4=5

R A, N e S
fif-0h-ab ob-on oo e

W T © e NS . O
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6x3=18
3x6=18

O N N
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8+-3=6

Benefits

Bead strings to 100 can support children in their
understanding of multiplication as repeated addition.
Children can build the multiplication using the beads. The
colour of beads supports children in seeing how many
groups of 10 they have, to calculate the total more
efficiently.

Encourage children to count in multiples as they build the
number eg. 4, 8,12, 16, 20.

Children can also use the bead string to count forwards
and backwards in multiples, moving the beads as they
count.

When dividing, children build the number they are
dividing and then group the beads into the number they
are dividing by e.g. 20 divided by 4 - Make 20 and then
group the beads into groups of four. Count how many
groups you have made to find the answer.

Benefits

Number tracks are useful to support children to count in
multiples, forwards and backwards. Moving counters or
cubes along the number track can support children to
keep track of their counting. Translucent counters help
children to see the number they have landed on whilst
counting.

When multiplying, children place their counter on O to
start and then count on to find the product of the
numbers.

When dividing, children place their counter on the
number they are dividing and the count back in jumps of
the number they are dividing by until they reach O.
Children record how many jumps they have made to find
the answer to the division.

Number tracks can be useful with smaller multiples but
when reaching larger numbers they can become less
efficient.




Number Lines (labelled)

Benefits

Labelled number lines are useful to support children to
count in multiples, forwards and backwards as well as
calculating single-digit multiplications.

When multiplying, children start at O and then count on

to find the product of the numbers.
by ) . - When dividing, start at the number they are dividing and
1 ] 1 T 1 1

o1 2 ; v 5 6 ; g 9 10 '=| ,; ,L ,:. " ‘:‘ ,:, L 1:93'0 the count back in jumps of the number they are dividing
by until they reach O.
4%5=20 Children record how many jumps they have made to find
5% 4 =20 the answer to the division.

Labelled number lines can be useful with smaller
multiples, however they become inefficient as numbers

become larger due to the required size of the number
- S s

.
%4 Benefits
| l l | | l l | Children can use blank number lines to represent scaling
as multiplication or division.
I | D D N
3 6 9 12

Blank number lines with intervals can support children to
represent scaling accurately. Children can label intervals

A red car travels 3 miles. with multiples to calculate scaling problems.

A blue car 4 times further.

How far does the blue car travel? Blank number lines without intervals can also be used for
children to represent scaling.
X 4

0 3 12

A blue car travels 12 miles.
A red car 4 times less.
How far does the red car travel?




Base 10/Dienes (multiplication)

Benefits

Using Base 10 or Dienes is an effective way to support

children’s understanding of column multiplication. It is
important that children write out their calculation

alongside the equipment so they can see how the
concrete and written representations match.

As numbers become larger in multiplication or the
amounts of groups becomes higher, Base 10 / Dienes
becomes less efficient due to the amount of equipment
and number of exchanges needed.

Base 10 also supports the area model of multiplication
well. Children use the equipment to build the number in a
rectangular shape which they then find the area of by
calculating the total value of the pieces This area model
can be linked to the grid method or the formal column
method of multiplying 2-digits by 2-digits.

Base 10/Dienes (division)

Benefits

Using Base 10 or Dienes is an effective way to support
68 = 2 — 3 4 children’s understanding of division.

AR RN When numbers become larger, it can be an effective way
to move children from representing numbers as ones
towards representing them as tens and ones in order to
divide. Children can then share the Base 10/ Dienes

between different groups e.g. by drawing circles or by
T— rows on a place value grid.
Tens Ones 72 =+ 3 =24 Whenthey are sharing children start with the larger

place value and work from left to right. If there are any

When recording, encourage children to use the part-

U R G left in a column, they exchange e.g. one ten for ten ones.
@ whole model so they can consider how the number has

been partitioned in order to divide. This will support them

with mental methods.
1 I3 . 13




Place Value Counters (multiplication)

Ones
0000000
0000000
000{0000
0000000
0000000

’

00000, -
000000
©0(000 0
000000

000000

00 000®

©0|000|0
©0/000|®
©0/000|®

34
X 5

170

12

44
X 52

80
120
+ 1200
1408

Benefits

Using place value counters is an effective way to support
children’s understanding of column multiplication. It is
important that children write out their calculation
alongside the equipment so they can see how the
concrete and written match.

As numbers become larger in multiplication or the
amounts of groups becomes higher, Base 10 / Dienes
becomes less efficient due to the amount of equipment
and number of exchanges needed The counters should
be used to support the understanding of the written
method rather than support the arithmetic.

Place value counters also support the area model of
multiplication well. Children can see how to multiply 2-
digit numbers by 2-digit numbers.

Place Value Counters (division)

1223
4| 4892

Benefits

Using place value counters is an effective way to support
children’s understanding of division.

When working with smaller numbers, children can use
place value counters to share between groups. They start
by sharing the larger place value column and work from
left to right. If there are any counters left over once they
have been shared, they exchange the counter e.g.
exchange one ten for ten ones. This method can be
linked to the part-whole model to support children to
show their thinking.

Place value counters also support children's
understanding of short division by grouping the counters
rather than sharing them. Children work from left to right
through the place value columns and group the counters
in the number they are dividing by. If there are any
counters left over after they have been grouped, they
exchange the counter e.g. exchange one hundred for ten
tens.

Timestables
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6-times table

Skill Year Representations and models
Recall and use Bar model Ten frames
multiplication and 5 Number shapes Bead strings
division facts for the Counters Number lines
2-times table Money Everyday objects
Recall and use Bar model Ten frames
multiplication and 5 Number shapes Bead strings
division facts for the Counters Number lines
5-times table Money Everyday objects
Recall and use Hundred square Ten frames
multiplication and 5 Number shapes Bead strings
division facts for the Counters Number lines
10-times table Money Base 10
h — _aaw
Skill Year Representations and models
ReFa!l an.d ey Hundred square Bead strings
multiplication and .

T 3 Number shapes Number lines
division facts for the Coitire Everoday abisets
3-times table WERYEY
Ret.:al.l an'd = Hundred square Bead strings

multiplication and ;

N 3 Number shapes Number lines
division facts for the oo Bl dbiacts
4-times table i A

Recall and use )
N~ Bead strings
multiplication and Hundred square
e 3 Number tracks
division facts for the Number shapes oo obiacks
8-times table rycey o
Recall and use ;
ot e Bead strings
multiplication and Hundred square
L 4 Number tracks
division facts for the Number shapes i
Everyday objects
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Skill

Year

Representations and models

Recall and use
multiplication and
division facts for the
7-times table

Hundred square
Number shapes

Bead strings
Number lines

Recall and use
multiplication and
division facts for the
9-times table

Hundred square
Number shapes

Bead strings
Number lines

Recall and use
multiplication and
division facts for the
11-times table

Hundred square
Base 10

Place value counters
Number lines

X

Recall and use
multiplication and
division facts for the
12-times table

Hundred square
Base 10

Place value counters
Number lines

Year: 2

Encourage daily

both forwards and

number line or a
hundred square.

using concrete
manipulatives to

o develop fluency.

counting in multiples

backwards. This can
be supported using a

Look for patterns in
the two times table,

support. Notice how
all the numbers are
even and there is a

pattern in the ones.

Use different models

/1 :




Skill: 5 times table Year: 2

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

&

Look for patterns in
the five times table,

718

1]2|3]4[@]s 9 using concrete
nf2|n|u|@|e|w|8|e manipulatives to

21| 22|25 |24 |@)|26 |27 | 28|29 support. Notice the
31|32 [ 3334 |@| 36|37 3830 pattern in the ones as
41| 42| 43|24 |@)] 46 | 27 | 48 | 29 well as highlighting

the odd, even, odd,

m - pattern_
1 U 1 I

Skill: 10 times table Year: 2

1 1 1 1 | 1 1 1 1l L 1 Encourage daily
m 0 10 20 30 40 50 60 70 80 90100 counting in multiples
both forwards and

20202202V OOC000000- backwards. This can
be supported using a

number line or a
hundred square.

Look for patterns in
the ten times table,
using concrete
manipulatives to
support. Notice the
pattern in the digits-
the ones are always
0, and the tens
increase by 1ten
each time.

WV

112|3|4|5]|6|7)|8]9

LN R"AR-ERCEREE R USRI R

6
21|22 |23 |24|25|26|27 |28 (|29
51|32 |335|34|35|36(37 38|39
41 |42 | 43144 45 |46 | 47 |48 |49

5152|5354 (5556|5758 |59

61 |62 |63 |64 65|66 |67 |68 |69

TN 72 (73|74 |75 |76 |77 |78 |79

8182|8584 (85|86 |87 |88 |89

91(92|93|94 (95|96 97|98 |99

O0OLOBEE




Year: 3

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the three times table,
using concrete
manipulatives to
support. Notice the
odd, even, odd, even
pattern using number
shapes to support.
Highlight the pattern
in the ones using a

hundred square. /}

Year: 3

n

21

Q=@

29

5

39

41

49

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.

Look for patterns in
the four times table,
using manipulatives
to support. Make links
to the 2 times table,
seeing how each
multiple is double the
twos. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.




Encourage daily

1]2]3]|4|s]|e| 2@ 9w

m n(2]13[u|15|@®| 7 |.|w]20

21| 22|23 |@)| 25| 26| 27| 28|29 30

31 |@| 33|34 [ 35| 36 | 37| 38| 20 @

41| 42|43 |24 45| 46| 47 @] 49 [ 50

51|52 (53|54 |55 @957 | 58|59 |60

61 |62 |63 |@ED| 65|66 | 67 |68 |69 | 70

8 16 24 32 7 (@73 |7a|7|7| 7|7 (@

81 |82 |83 84|85 86|87 |63 8|00

8 16 24 | 32 | 40 91|92 |93 |94[05|96|97|08|0a 100
48 | 56 | 64 | 72 | 80

counting in multiples,
supported by a
number line or a
hundred square.

Look for patterns in
the eight times table,
using manipulatives
to support. Make links
to the 4 times table,
seeing how each
multiple is double the
fours. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.
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Skill: 6 times table Year: 4
Jz2[3]«]s@]7]s]s]® Encourage daily
@ [ s] 6|7 k@[ counting in multiples,
21| 22|23 |@| 25| 26| 27|28 |29 (@ supps:elfi by#
31 | 32| 33|34 |35 |@ED| 37| 38|39 |40 PR IS EN
hundred square.
41 (@) 43| 44 | 25| 46 | 47 |@D)] 49 | 50 y
) T [0 Look for patterns in
51152 |53 i ] 1 the six times table,
6 12 18 24 30 61]62163]04169]%01 67158189170 | using manipulatives
26 2 48 = &0 n|7|7|n]n|m|7|@[7(80f |4 cuoport Make links
81 |82 |83 |84 /85868788189 |9| | 1 the 3 times table,
66 72 78 84 30 919293 (949596 |97 |98 |99 ]100| | seaing how each

multiple is double the
threes. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.

g 'h.

Year: 4

10
20

30

40

50

&0

70

7 (@) 73| 74| 75|76 | 77|78 |70 |80
82|83|84|85|86 |87 |83 |80 [@
91|92|93| 94| 95|96 | 97| 08 @] 100

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.
Look for patterns in
the nine times table,
using concrete
manipulatives to
support. Notice the
pattern in the tens
and ones using the
hundred square to
support as well as
noting the odd, even
pattern within the
multiples.




h R =
Skill: 7 times table Year: 4
Tzls]<[s]sl@[s]2]w Encouragg daily
LR RFARE (16| 17|18 |1e|20 gov::tfmg " ?ult::jles
oth forwards a
BEHE, ek |,
3132|3334 [@)] 36| 57| 38| 30| 40 b nmb'rl'n :
4 @) «3|u| 5|46 7| 8 (D] 50 hz:dr:d sc:-.ua'reeo )
7 14 21 28 35 51|52 [ 53|54 |55 GD| 57 | 58|59 |60 Thi Lo i
42 | 49 | 56 | 63 | 70 | |¢]52|@)|54|es|s6| e 58 |65KD] | taple can be trickier
7 |72|73] 7 75] 76 (@] 78 | 79 | a0 to learn due to the
a1 |02 |03 |@)] 85|86 |87 |83 |89 |90| | |1ck of obvious
@)| 92| 93|94 [ 95| 96| 97 (&3] 09 [100 pattern in the

numbers, however
they already know
several facts due to
commutativity.
Children can still see
the odd, even pattern
in the multiples using
number shapes to
support.

—y

Year: 4

1n | 22|33 | 44 66 1 e 3 Bl B B B B A K30
@[ 12|13 [ |5 || |w]0]20
77 | 88 | 99 | 10 | 121 [ 132 sz alm]w0
3 |32 @] 34|35 |36 |37 | 38|39 40
00 Q@ OO [:l-G:slp:
0 o 51525354@565?555950
61|62 |63 |64 |55 fG6B| 67 |68 |69 | 70
o 7 |72| 73|74 |75 |76 (@] 78 |79 |80
81 82 |83 |84 |85 |86 |87 [B) |89 |0
a1 |92 |93 |94 |95 |96 |97 | om |9 |100
] L[]
B [a] a a o
(] e a ol
| © ]
||
L l 1 1 | 1 1 | 1 1 1 | 1 NS
| I I I I | I | | | | I I 7
O T 22 33 44 55 66 77 88 99 10 121 B2

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the eleven times
table, using concrete
manipulatives to
support. Notice the
pattern in the tens
and ones using the
hundred square to
support. Also
consider the pattern

after crossing 100 /j

s



\ pattern.

Encourage daily

t]2|2fa]|s|s|[7]|8]o]w0 rag :
12 |24 | 36 | 48 | 60 w |@)] 3| a]s]|6|7]s]w]0n] |countingin multiples,
22 | 84 | 96 | 108 | 120 21 (22| 23|@)| 25| 26| 27| 28| 29 | 30| | SUPPOrted by a
31| 32|33] 34|35 @] 37| 38| 39| 20 :umb:;lme g
132 | 144 i |42 | 45| 44| 5| 46 | 47 @] 43| 50 I_un:rf sq:;tare. .
51 (52|53 54 55|56 |57 | 5859 & Bl gy
O 00 @] the 12 times table,
61 (62|63 |64 | 65|66 (67|68 |63 |70 : : i
: = et e e g using manipulatives
oo @) to support. Make links
“ A b 5 F71%81891%0] | to the 6 times table,
@ |92]93|94]95 @) 97|98 99 [100] | (oring how each
multiple is double the
® ae sixes. Notice the
3] an =] 1] t in th
[ ] 1) ne a8 pattern in the ones
(1] an within each group of
five multiples. The
FH—+——+—+—+—+—+—"1—+—1—+—> |hundredsquarecan
0 12 24 36 48 60 72 84 96 108 120 132 sk support in

highlighting this




Multiplication

S - SIS

o

Skill Year Representations and models
Solve one-step Bar model Ten frames
problems with 1/2 Number shapes Bead strings
multiplication Counters Number lines
Multiply 2-digit by 1- 3/4 Place value counters Expanded written method
digit numbers Base 10 Short written method
Multlnp!y 3-digit by 1- 4 Place value counters Shoit writharirrattiad
digit numbers Base 10
Multl.p!y A ooy1; 5 Place value counters Short written method
digit numbers
ﬁ IEESSS—— L W
Skill Year Representations and models
Multiply 2-digit by 2- 5 Place value counters Short written method
digit numbers Base 10 Grid method
Multiply 2-digit by 3- 5 Place value counters Short written method
digit numbers Grid method
Multiply 2-digithy 4- 5/6 Formal written method

digit numbers




Skill: Solve 1-step problems using multiplication

Year:1/2

T HEHC

Children represent
multiplication as
repeated addition in
many different ways.

In Year 1, children use
concrete and pictorial

One bag holds 5 apples. representations to
o solve problems. They
How many apples do 4 bags hold? e viot eipadid 1o
record multiplication
formally.
@ Q
e In Year 2, children are
(@IS GIeYE)] - introduced to the
CO000® R multiplication symbol.
QO ® 4x5=20
0000 5% 4=20
EEE— . G
Skill: Multiply 2-digit numbers by 1-digit numbers Year: 3/4

o Yo __— Hltlo
T | e = w
TR | e 2 ;
FEEE| | e AT
% t + 1 5|0 (5%30)
TR N T i

. | ceeerveemy | 0 T SN SEa S

.

TITITITD
. | 34x5=170 |

] Torm Ores:
iall Kl il 000/0000
= (7 0000000
: 000/{0000
& 5 0000000
HEAR 0000000

— eledl’/

Informal methods
and the expanded
method are used in
Year 3 before moving
on to the short
multiplication method
in Year 4.

Place value counters
should be used to
support the
understanding of the
method rather than
supporting the
multiplication, as
children should use
times table
knowledge.




Year: 4

-

H(T|o
2|45

4
9 80
1 2

Tens
DOOO
OO0
QOO
\_

When moving to 3-
digit by 1-digit
multiplication,
encourage children to
move towards the
short, formal written
method.

Base 10 and place
value counters
continue to support
the understanding of
the written method.
Limit the number of
exchanges needed in
the questions and
move children away
from resources when
multiplying larger
numbers.

Year: 5

™ H T O
1'8}2 6 |

x ‘ 3'
s|al7]|8
2 1

When multiplying 4-
digit numbers, place
value counters are
the best manipulative
to use to support
children in their
understanding of the
formal written
method.

If children are
multiplying larger
numbers and
struggling with their
times tables,
encourage the use of
multiplication grids so
children can focus on
the use of the written
method.

)
/
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Year: 5

b

o
~N

30

@ CTTTITITITY (TITITITITY CTTTTIIITTY X
| Nessuussuss Jlosssssssus Mssssussansi] ]
S CTTITITITIS (ITITITINT CITTITIIS | @

@ 000
| O
O

©@ 0000
@ 0000

X |20 | 2
30 | 600 | 60
1 [20 | 2

| 22x31=682

H‘ 'O‘

:x ‘l'
2

6 0

6 2

When multiplying a
multi-digit number by
2-digits, use the area
model to help
children understand
the size of the
numbers they are
using. This links to
finding the area of a
rectangle by finding
the space covered by
the Base 10.

The grid method
matches the area
model as an initial
written method
before moving on to
the formal written
multiplication
method.

Year: 5

{
|
0000

@0 000

00 000 0
00 000 0
00 000 O

©0 000 0

| 234x 32=7,488

)

L L B
0000 | |-
0000 | |-
0000 [ -|°

| 17 10 0
0000

X 200 30 4
30 6,000 | 900 120
2 400 60 8

Children can continue
to use the area model
when multiplying 3-
digits by 2-digits.
Place value counters
become more
efficient to use but
Base 10 can be used
to highlight the size of
numbers.

Children should now
move towards the
formal written
method, seeing the
links with the grid
method.

b




Skill: Multiply 4-digit numbers by 2-digit numbers

Year: 5/6

H

TTh Th
2
X
2 1
12 \s
5 4
1
7 6

2,739 x 28 = 76,692 |

When multiplying 4-
digits by 2-digits,
children should be
confident in using the
formal written
method.

If they are still
struggling with times
tables, provide
multiplication grids to
support when they
are focusing on the
use of the method.

Consider where
exchanged digits are
placed and make

a

sure this is consistent. /




Division

P

/ \

Skill Year Representations and models
Solve one-step
problems with division | 1/2 Baf modfe l Areys
, Real life objects Counters
(sharing)
Solve one-step Real.life objects Number lines
N Number shapes
problems with division | 1/2 : Arrays
(grouping) Bead strings Counters
g Ten frames
Divide 2-digits by 1- Straws
- Place value counters
digit (no exchange 3 Base 10
A Part-whole model
sharing) Bar model
Divide 2-digits by 1- Straws
el ; . Place value counters
digit (sharing with 3 Base 10
Part-whole model
exchange) Bar model
Skill Year Representations and models
Divide 2-digits by 1- Straws L S
digit (sharing with 3/4 Base 10
. Part-whole model
remainders) Bar model
Divide 2-digits by 1- 4/5 Place value counters Place value grid
digit (grouping) Counters Written short division
D(;\i"?te(;;::igr:ts \:ﬁ; ) " Base 10 Place value counters
g € Bar model Part-whole model
exchange)
Divide 3-digits by 1- 4/5 Place value counters Place value grid

digit (grouping)

Counters

Written short division




Skill Year Representations and models
Divide 4-digits by 1- 5 Place value counters Place value grid
digit (grouping) Counters Written short division
Divide multi-digits by
2-digits (short 6 Written short division List of multiples
division)
Divice:mi-digis oy 6 Written long division List of multiples

2-digits (long division)

/

Skill: Solve 1-step problems using multiplication (sharing)

Year: 1]2

ONAC o

Qc @‘o/\v

1
21?1?27

20

Children solve
problems by sharing

amounts into equal
groups.

There are 20 apples altogether.
They are shared equally between 5 bags.
How many apples are in each bag?

EEIEIEE

20+-5=4

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record division
formally.

In Year 2, children are
introduced to the
division symbol.




Skill: Solve 1-step problems using division (grouping)

Year: 1/2

XXX XXX
2000000000

There are 20 apples altogether. i
They are put in bags of 5.
How many bags are there?

@ ©\/© ©0\/© ©@\/© @
O (@) o
@ @/ \@ &/\@ &/\¢ @

00000
00068 0e

20+5=4
00000®

Children solve
problems by grouping
and counting the
number of groups.
Grouping encourages
children to count in
multiples and links to
repeated subtraction
on a number line.
They can use
concrete
representations in
fixed groups such as
number shapes which
helps to show the link
between
multiplication and

. ‘. ‘. division. /
Skill: Divide 2-digits by 1-digit (sharing with no exchange) Year:3
When dividing larger

numbers, children can
use manipulatives
that allow them to
partition into tens and
ones.

Straws, Base 10 and
place value counters
can all be used to
share numbers into
equal groups.

Part-whole models
can provide children
with a clear written
method that matches

representation.

the concrete




Skill: Divide 2-digits by 1-digit (sharing with exchange) Year: 3/4
OIS O ae
e e B asans When dividing
Tens " 52 numbers involving an
™ sen | exchange, children
can use Base 10 and
i 2 1 212 | 2 place value counters
e see to exchange one ten |
for ten ones.
Children should start
with the equipment

10 3 }

10+3=13

outside the place
value grid before
sharing the tens and
ones equally between
the rows.

Flexible partitioning in
a part-whole model
supports this method.

‘Skill: Divide 2-digits by 1-digit (sharing with remainders) Year:3/4
XTI I LA | 4 -n ga
T crerynT When dwndmg
ELLLLL numbers with
T = 53 remainders, children
nee A can use Base 10 and
e sen place value counters
13113 (13113 |1 to exchange one ten "
— o for ten ones.
Ty nen " Starting with the
equipment outside
[ 53 -4=13r1 } thg p!ace_ value grid
will highlight
SO0 0000000 remainders, as they
@0 o 00000 will be left outside the
. I (= grid once the equal
! O 000 é groups have been
b e \ (&} 000 | o made.
. | @) 000 ‘ Flexible partitioning in
10 ; A | o 000 ‘ a part-whole model

supports this method.




Year:5

When using the short
division method,
children use grouping.
Starting with the
largest place value,
they group by the M
divisor.

Language is
important here.
Children should
consider ‘How many
groups of 4 tens can
we make?’ and ‘How
many groups of 4
ones can we make?'

Remainders can also
be seen as they are
left ungrouped. s

1 [B

——— ——

Children can continue
to use place value

H counters to share 3-
844 @0 digit numbers into
5 ! ©0 equal groups.
olo2l2]n° o0 Children shquld start |
00 with the equipment

outside the place
value grid before
sharing the hundreds,
tens and ones equally
between the rows.
This method can also
help to highlight
remainders.

Flexible partitioning in
a part-whole model
supports this method.

~
o
T




igits by 1-digit (grouping) Year:5

Children can continue
i L to use grouping to

: support their

understanding of
5 00 | 100 QQ 2 (114 short division when
} PRI dividing a 3-digit

number by a 1-digit
number.

Place value counters

Tens — or plain counters can
0000/0000(00009] |>xycdmapice
value grid to support
0000

this understanding.
Children can also
draw their own
counters and group
them through a more
pictorial method.

856+ 4=214

A

Year:5

5SS,

Place value counters
or plain counters can
be used on a place
value grid to support
children to divide 4-
digits by 1-digit.
S Children can also

[ 4206 ‘5 draw their own
counters and group
them through a more
pictorial method.

‘zls 5]’3‘12

Children should be
encouraged to move
away from the
concrete and pictorial
when dividing
8532+ 2=4,266 o

multiple exchanges.

b




Skill: Divide multi digits by 2-digits (short division) Year: 6
When children begin
to divide up to 4-

’ 12 B

(432:12=36

digits by 2-digits,
written methods
become the most
accurate as concrete
and pictorial
representations
become less effective.
Children can write out
multiples to support
their calculations with

/

0 4 larger remainders.
( ] Children will also
L 71335 o= 15 - 489 15 I 7 |73 - o ‘ solve problems with
. remainders where the
quotient can be
15 30 45 60 75 S0 105 120 135 150 rounded as
appropriate. J/
s by 2-digits (long division) Year: 6
oT3Te "1R2x1=12 Children can also
12x2=24 divide by 2-digit
12432 (x30) g:izig numbers using long
ol -0 B 2 12x5=60 [ 432 -12 =36 ] division.
|72 (x6) 12x6=72 %
= 7|2 12x7=284 Children can write out
0 g : t?3—=19068 multiples to support
' 12 % 10 = 120 their calculations with

7,335+ 15=489 |

wW WO WO w|m

(x40C

(x80)

(x9)

1x15=15
2x15=30
3x15=45
4x15=60
5x15=75
10x15=150

larger remainders.

Children will also
solve problems with
remainders where the
quotient can be
rounded as
appropriate.

b




Skill: Divide multi digits by 2-digits (long division) Year: 6
' 2|4(r|1]2 1x15=15 When a remainder is
1 5| 3|72 2 x15 = 30 left at the end of a
MEAR 3 %15 = 45 calculation, children
[372 ~15=24r12 W 4%15 =60 can either leave it as a
712 e e remainder or convert
= 6 0 xe= it to a fraction.
¥ [ 10x15=150 | This will depend on
the context of the
_ question.
L g Child L
| ildren can also
(B | 37|21 - answer questions
-|/3/0/0 . 4 where the quotient
7 2 1’\ 372 +15=24 5 J needs to be rounded
FE - according to the
B context.
1.2

4

Glossary

Array - An ordered collection of counters,
cubes or other item in rows and columns.

Commutative - Numbers can be multiplied
in any order.

Dividend - In division, the number that is
divided.

Divisor - In division, the number by which
another is divided.

Exchange - Change a number or expression
for another of an equal value.

Factor - A number that multiplies with
another to make a product.

Multiplicand - In multiplication, a number to
be multiplied by another.

Partitioning - Splitting a number into its
component parts.

Product - The result of multiplying one
number by another.

Quotient - The result of a division
Remainder - The amount left over after a
division when the divisor is not a factor of

the dividend.

Scaling - Enlarging or reducing a number by
a given amount, called the scale factor






