SS John & Monica Catholic Primary School

Maths Calculation Policy and
Guidance

Our Mission

‘At SS John and Monica’s we learn through the
example of Jesus to love, respect, understand and
value each other’



Introduction
The aim of this policy is to provide teachers, support staff, parents and pupils with an easy to follow guide
about how we as a school follow the concrete, pictorial and abstract approach in solving calculations in
mathematics.

Using the concrete-pictorial-abstract approach:

We recognis that children develop an understanding of a mathematical concept through the three
steps (or representation) of concrete-pictorial-abstract approach. Reinforcement is achieved by
going back and forth between these representations.

Concrete representation The enactive stage - a pupil is first introduced to an idea or a skill by
acting it out with real objects. This is a 'hands on' component using real objects and it is the
foundation for conceptual understanding.

Pictorial representation The iconic stage - 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 The symbolic stage - a pupil is now capable of representing problems by
using mathematical notation, for example: 12 +2=6.
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Part/Whole Model — Key Structures

Addition and Subtraction are connected. Add parts together to equal the whole, whole subtract
part to name the missing part.
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At all stages pupils use the skills of estimation, rapid recall of known facts, jottings and mental maths skills
to aid their understanding of calculation. At the heart of successful calculation is pupil understanding of
number, place value (partitioning and value) and the vocabulary of the 4 operations. Teachers should
ensure that this understanding is secured and consolidated at each Year group so that pupils are confident
and analytical. Teachers will display key maths vocabulary in their classrooms and will remind children to
use ‘maths sense’ when talking about their calculations.

Children should be equipped to decide when it is best to use a mental or written method based on their
knowledge and ‘maths sense’. In each year group children should be given the opportunity to make
connections to prior learning and develop this ‘maths sense’ rather than overly rely on written formal
calculations.

When solving
calculations:

. Using my ‘maths sense’
Est|mate <: what will the solution
‘look’ like?
What method will | use?

Ca |Cu |ate Can | solve it mentally?
Can | adjust to make it
easier? Do I need a

formal written method?

Check

How can | prove the
solution is correct?

|

Guidance from the NCETM
Before outlining what calculating looks like in each year group it is crucial that we develop children’s
fluency Research taken from the NCETM suggest that the areas listed below are fundamental in
developing this fluency when calculating. Each aspect is discussed in more detail throughout this policy
including examples. These areas are:

e Develop children’s fluency with basic number facts

e Develop children’s fluency in mental calculation

e Develop children’s fluency in the use of written methods
e Develop children’s understanding of the = symbol

e Teach inequality alongside teaching equality

e Don’t count, calculate

e Look for pattern and make connections

e Use intelligent practice

e Use empty box problems

e Expose mathematical structure and work systematically
e Move between the concrete and the abstract

e Contextualise the mathematics

e Use questioning to develop mathematical reasoning

e Expect children to use correct mathematical terminology and speak in full sentences
o |dentify difficult points



Develop children’s fluency with basic number facts

Fluent computational skills are dependent on accurate and rapid recall of basic number bonds to 20 and
times-tables facts. At SS John and Monica we aim to spend a short time every day on these basic facts, as
research suggests that this quickly leads to improved fluency. This can be done using simple whole class
chorus chanting. This is an important step to developing conceptual understanding through identifying
patterns and relationships between the tables (for example, that the products in the 6x table are double
the products in the 3x table). This helps children develop a strong sense of number relationships, an
important prerequisite for procedural fluency.

We encourage children to learn their multiplication tables in this order to provide opportunities to make
connections:

x10| x5| x2| x4| x8| x3| x6 | x9 | x7

Develop children’s fluency in mental calculation

Efficiency in calculation requires having a variety of mental strategies. In particular we recognise the
importance of 10 and partitioning numbers to bridge through 10.

For example:9+6=9+1+5=10+5=15.
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Specialist teachers from Shanghai refer to this as “magic 10”. It is helpful to make a 10 as this makes the
calculation easier.

Develop fluency in the use of formal written methods

Teaching column methods for calculation provides the opportunity to develop both procedural and
conceptual fluency. However, we ensure children understand the structure of the mathematics presented
in the algorithms, with a particular emphasis on place value. Children who are struggling with place value
explore grouping objects in order to count them and come to the conclusion that grouping in tens is easy
to count. They make base ten from resources such as straws, then Unifix cubes, prior to being introduced
to structured base ten equipment.

Informal methods of recording calculations are an important stage to help children develop fluency with
formal methods of recording. However, only used for a short period, to help children understand the
internal logic of formal methods of recording calculations. They are stepping stones to formal written
methods.
For example:

23 x 4=7
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Develop children’s understanding of the = symbol
The symbol = is an assertion of equivalence. If we write:

3+4=6+1
Then we are saying that what is on the left of the = symbol is necessarily equivalent to what is on the right
of the symbol. But many children interpret = as being simply an instruction to evaluate a calculation, as a
result of always seeing it used thus:

3+44=5x7=16-9=
If children only think of = as meaning “work out the answer to this calculation” then they are likely to get
confused by empty box questions such as:
3+0=8
Later they are very likely to struggle with even simple algebraic equations, such as:
3y =18
One way to model equivalence such as:

2 +3 =51is to use balance scales (see illustrations below). Teachers should vary the position of the =
symbol and include empty box problems from Year 3 to deepen children’s understanding of the = symbol.

Teach inequality alongside teaching equality

To help young children develop their understanding of equality, they also need to develop understanding
of inequality. From Y2 inequality should be taught before, or at the same time as, equality. One way to
introduce the < and > signs is to use rods and cubes to make a concrete and visual representations such as:

P O 4

To show that 5 is greater than 2 (5> 2), 5is equal to 5 (5 =5), and 2 is less than 5 (2 < 5). Balance scales
can also be used to represent inequality.
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Incorporating both equality and inequality into examples and exercises helps children develop their



conceptual understanding.

For example, in this empty box problem children have to decide what the missing symbol is:
5+705+6
An activity like this encourages children to develop their mathematical reasoning: “l know that 7 is greater
than 6, so 5 plus 7 must be greater than 5 plus 6” and shows depth of understanding. Asking children to
decide if number sentences are true or false also helps develop mathematical reasoning. For example, in
discussing this statement:
4+6+8>3+7+9
A child might reason that “4 plus 6 and 3 plus 7 are both 10. But 8 is less than 9. Therefore 4 + 6 + 8 must
be lessthan3 +7 + 9, not morethan 3+ 7 + 9”.
In both these examples the numbers have been deliberately chosen to allow the children to establish the
answer without actually needing to do the computation. This emphasises further the importance of
mathematical reasoning and the importance of careful selection of numbers chosen by teachers when
setting tasks.
Don’t count, calculate
Young children benefit from being helped at an early stage to start calculating, rather than relying on
‘counting on’ as a way of calculating. For example, with a sum such as:
4+7=
Rather than starting at 4 and counting on 7, children could use their knowledge and bridge to 10 to deduce
that because 4 + 6 = 10, so 4 + 7 must equal 11.

We follow a clear progression in skills when teaching children how to add single digits. Here children are
taught strategies how to add single digits rather than counting on (which we recognize s inefficient). This
journey begins in Year one with the slightly more “difficult’ calculation strategies taught in Year 2.
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Look for patterns and make connections

Here at SS john and Monica teachers use concrete resources (models) and visual representations (images)
of the mathematics (See additional guidance for progression in concrete, pictorial and abstract calculation
guidance for each year group). Understanding, however, does not happen automatically, children need to
reason by and with themselves and make their own connections (not be shown or told by the teacher).
Children should get into good habits early (at least from Year 1) in terms of reasoning and looking for
patterns and connections in the mathematics. The question “What’s the same, what’s different?” should
be used frequently to make comparisons. For example “What’s the same, what’s different between the
three times table and the six times table?”

Use intelligent practice

Children should engage in a significant amount of practice of mathematics through class- and homework
exercises. However, in designing practice exercises for lessons, the teacher is advised to avoid mechanical
repetition and to create an appropriate path for practising the thinking process with increasing creativity
(Gu, 1991). The practice that children engage in should provide the opportunity to develop both
procedural and conceptual fluency. Children should be required to reason and make connections between
calculations. The connections made improve their fluency.

For example:
Ixq= ExT7= Gx 8=
2x30= 6x70= 9x80=
2 = 300 = 6= 700 = 9 = 800 =
20=x3= G0 =T = 90 x B =
200 x 3 = 600 = 7 = 900 = 8=

Use empty box problems

Empty box problems are a powerful way to help children develop a strong sense of number through
intelligent practice. They provide the opportunity for reasoning and finding easy ways to calculate. They
enable children to practise procedures, whilst at the same time thinking about conceptual connections.
A sequence of examples such as:

3+0=8

3+0=9
3+0=10
3+o=11

This helps children develop their understanding that the = symbol is an assertion of equivalence, and
invites children to spot the pattern and use this to work out the answers.
This sequence of examples does the same at a deeper level:

3xOg+2=20
3xO+2=23
3xO+2=26
3xO+2=29

3x0+2=35



Children should also be given examples where the empty box represents the operation, for example:

4x5=10010
605=15+15
605=20010
805=20020
8o5=60020

These examples also illustrate the careful use of variation to help children develop both procedural and

conceptual fluency.

Expose mathematical structure and work systematically

Developing instant recall alongside conceptual understanding of number bonds to 10 is important. This can

be supported through the use of images such as the example illustrated below

The image lends itself to seeing pattern and working systematically and children can connect one number
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fact to another and be certain when they have found all the bonds to 5. Using other structured models
such as tens frames, part whole models or bar models can help children to reason about mathematical

relationships.
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\28A _— =
@ | 6+4=10 (10) 4+6=10
4+6=10 v’ 10-4=8
& 10-4=6 \o¢/ 10-6=4 6+4=10
. 10-6=4 4+6=10
10-4=6
o 10-6=4
Tens Frame Part Whole Model Bar Model
Connections between these models
should be made, so that children
understand the same mathematics is 10 247 6.2
represented in different ways. Asking 6 4 173 74 34 28
the question “What’s the same what’s
different?” has the potential for children
to draw out the connections. lllustrating 6+4=10 173 + 74 = 247 3.4+28=6.2
that the same structure can be applied
ucty . bRl 4+6=10 74 + 173 = 247 28+34=6.2
to any numbers helps children to
generalise mathematical ideas and build 10-6=4 247 -173 =74 6.2-34=28
from the simple t.o.more complex 10-4=86 247 — 74 =173 6.2_28=34
numbers, recognising that the structure




stays the same; it is only the numbers that change. For example:

Move between the concrete and the abstract
Children’s conceptual understanding and fluency is strengthened if they experience concrete, visual and
abstract representations of a concept during a lesson. Moving between the concrete and the abstract
helps children to connect abstract symbols with familiar contexts, thus providing the opportunity to make
sense of, and develop fluency in the use of, abstract symbols. For example, in a lesson about addition of
fractions children could be asked to draw a picture to represent the sum.

Alternatively, or in a subsequent lesson, they could be asked to discuss which of three
visual images(to the right) correctly represents the sum, and to explain their reasoning:

Using other structured models such as tens frames, part whole
models or bar models can help children to reason about
mathematical relationships.

0= 1+9 248 3+7 4+6

Contextualise the mathematics

A lesson about addition and subtraction could start with this contextual story:

“There are 11 people on a bus. At the next stop 4 people get on. At the next stop 6 people get off. How
many are nhow on the bus?”

This helps children develop their understanding of the concepts of addition and subtraction. But during the
lesson the teacher will keep returning to the story. For example, if the children are thinking about this
calculation 14 — 8 then the teacher should ask the children: “What does the 14 mean? What does the 8
mean?”, expecting that children will answer: “There were 14 people on the bus, and 8 is the number who
got off.” Then asking the children to interpret the meaning of the terms in a sum such as 7 + 7 = 14 will give
a good assessment of the depth of their conceptual understanding and their ability to link the concrete
and abstract representations of mathematics.

Use questioning to develop mathematical reasoning

Teachers’ questions in mathematics lessons are often asked in order to find out whether children can give
the right answer to a calculation or a problem. But in order to develop children’s conceptual understanding
and fluency there needs to be a strong and consistent focus on questioning that encourages and develops
their mathematical reasoning. This can be done simply by asking children to explain how they worked out
a calculation or solved a problem, and to compare and contrast different methods that are described.




Children quickly come to expect that they need to explain and justify their mathematical reasoning, and
they soon start to do so automatically — and enthusiastically. Some calculation strategies are more efficient
teacher here scaffold children’s thinking to guide them to the most efficient methods, whilst at the same
time valuing their own ideas.

Rich questioning strategies include:
e “What's the same, what’s different?” In this sequence of expressions, what stays the same each time
and what’s different

23+ 10 23+ 20 23+ 30 23 + 40

Discussion of the variation in these examples can help children to identify the relationship between the
calculations and hence to use the pattern to calculate the answers.
E.G. “Odd one out”

Which is the odd one out in this list of numbers: 24, 15, 16 and 22?

This encourages children to apply their existing conceptual understanding. Possible answers could be: “15
is the odd one out because it’s the only odd number in the list.” “16 is the odd one out because it’s the
only square number in the list.” “22 is the odd one out because it’s the only number in the list with exactly
four factors.”

If children are asked to identify an ‘odd one out’ in this list of products: 24 x 336 x4 13 x5 32 x 2 they
might suggest: “36 x 4 is the only product whose answer is greater than 100.” “13 x 5 is the only product
whose answer is an odd number.”

“Here’s the answer. What could the question have been?”
Children are asked to suggest possible questions that have a given answer.
For example, in a lesson about addition of fractions, children could be asked to suggest possible ways to
complete this sum:

O+0=3

Identify the correct question
Here children are required to select the correct question:
A 3.5m plank of wood weighs 4.2 kg
The calculation was: 3.5 + 4.2
Was the question:

a. How heavy is 1m of wood?
b. How long is 1kg of wood?

True or False
Children are given a series of equations are asked whether they are true or false:
4x6=234x6=6x412+2=24+412x2=24x4
Children are expected to reason about the relationships within the calculations rather than calculate

Greater than, less than or equal >, <, or =

34x1.23.4 5.765.76 + 0.4 4.69x0.14.69+10

These types of questions are further examples of intelligent practice where conceptual understanding is



developed alongside the development of procedural fluency. They also give pupils who are, to use Ofsted’s
phrase, rapid graspers the opportunity to apply their understanding in more complex ways.

Expect children to use correct mathematical terminology and to express their reasoning in complete
sentences
The quality of children’s mathematical reasoning and conceptual understanding is significantly enhanced if
they are consistently expected to use correct mathematical terminology (e.g. saying ‘digit’ rather than
‘number’) and to explain their mathematical thinking in complete sentences.

Identify difficult points

Difficult points need to be identified and anticipated when lessons are being designed and these need to
be an explicit part of the teaching, rather than the teacher just responding to children’s difficulties if they
happen to arise in the lesson. The teacher should be actively seeking to uncover possible difficulties
because if one child has a difficulty it is likely that others will have a similar difficulty. Difficult points also
give an opportunity to reinforce that we learn most by working on and through ideas with which we are
not fully secure or confident. Discussion about difficult points can be stimulated by asking children to share
thoughts about their own examples when these show errors arising from insufficient understanding. For
example:

2
14

-1 =1
?_-

-

A visualiser is a valuable resource since it allows the teacher quickly to share a child’s thinking with the
whole class



Individual Year group guidance

In the next section you will find further guidance with regards calculation for individual year groups.

EYFS and Year 1 — Subitising

Subitising is askillwealluse butare unlikelytorememberlearning.Now ‘subitisingto5’is
explicitlyspecifiedinthepilotEarly LearningGoals (ELG)for Mathematics.

So, what is subitising? Why is it important? And how do practitioners provide opportunities to develop
this skill in young children?

The pilot Framework for Early Years Foundation Stage has been published and is due to be
piloted by 25 schools in 2018/19. Within this framework sit the proposed Early Learning
Goals (p12/13), including those for mathematics. There are two goals for mathematics:
Number, and Numerical Patterns. Within Number, the second of three bullet points is:
Subitise (recognise quantities without counting) up to 5.

What is Subitising?
Sarama and Clements (2009)* defined subitising as “A quick attention toward numerosity when viewing
a small set of objects”.

It is the ability to quickly recognising how many objects are in a group without actually counting them.
As adults, most people can subitise up to five objects

—thisiscalledperceptualsubitising. Wealsosubitiselargernumbersofobjectsby‘seeing’themin
groupsoffiveorlessand combiningthese—thisis called conceptual subitising.

Why is it important?

Our ability to perceive the exact quantity of small groups of numbers, and to put these
numbers together to perceive the quantity of larger groups, is fundamental to our
understanding of how numbers partition.

For example: @

9 0 00 How many dots are here?

...you have probably recognised 4 and 3 and know that they add to make 7, most likely
without any counting or calculation. If this is the case, you have subitised. This is an
important part of developing number sense. Subitising this group of 7 is far more efficient
than either using a touch-counting method, or perceiving 4, then counting on.

NCETM Assistant Director for Early Years and Primary, Viv Lloyd, says, “Subitisingissocritical becauseyou
arestartingtoseethenumberswithinnumbers, so once you start subitising to 6, you are starting to see 5


https://www.foundationyears.org.uk/wp-content/uploads/2018/06/EYFSP-Pilot-Framework-2018.pdf

and 1, 4 and 2, or 3 and 3, and that is building a sense of the 6-ness of six as well as being introduced to
the number bonds. Children can playfully experience this and draw on that knowledge in later years to
recall those facts. Separation and recombiningisamoreeffectivecalculationstrategythan‘countingon’or
‘countingback’.Socountingonandcountingbackis notinthe pilot Early Learning Goals (whereas it was
previously in the old ones), and subitising is now explicitly specified.”

See: https://www.ncetm.org.uk/resources/52560

What activities could we do to encourage children to subitise?

We need to provide opportunities for children to develop this skill.

« ‘Accidently’ spilling some counters / teddies / dinosaurs on the floor. How many are
there? Howdoyouknow? Howdidyouseeit? Did you see it another way?

* Games that involve hiding a small number of objects in a box or under a cloth, and getting
children to take a peek and say how many there are.

» Throwing a number (up to 5) of two-sided beanbags. Children then say what they can
see “| can see 2 patterned and 1 plain beanbag —there are 3 beanbags altogether”. A
more complexversion of this would be to hide some of a known number of beanbags. “I
have3beanbags.lcansee2,so there must be 1inthe box.”

* Using5seeds, plantthemin 2 flowerpots, talkingabout how manyseedsare planted
in each pot and making a total, for example, “2 seeds are planted in my pot and 3
seeds are planted in your pot. There are 5 seeds altogether”.


https://www.ncetm.org.uk/resources/52560
https://www.ncetm.org.uk/resources/52560
https://www.ncetm.org.uk/resources/52560

Early Years/Reception

Ordinality:

Concrete:

Children place a range of physical dominoes in a
set order.

Pictorial:
Children match representations in a set order, for
example, using pictorial bear / number

Abstract:
Children fill in spaces on a partially filled number
track and create representations to show

Children physically line up ducks in a row and
verbally label them, e.g. ‘first /second / third."

Children order slides with pictures of ducks, for
example, on the Interactive Whiteboard.
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dominoes. & different totals (extension) — helping pupils to
S make the transition from understanding
Y ordinality to cardinality.
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Ordinal numbers:
Concrete: Pictorial: Abstract:

Children apply their understanding of ordinal
numbers, e.g. by using written 1*, 2 and 3
labels and other related verbal language when
ordering objects.
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Cardinality:

Concrete:

Children use a range of structured and
unstructured apparatus, plus natural resources,
to create different number values.
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Pictorial:
Children recognise different number values that
are presented in pictorial forms.
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Abstract:

Children are asked a range of questions that
allow them to show an application of
understanding related to cardinality, e.g.
Can you find a collection of...[objects]...to
represent six?

Can you show me six fingers?

Subitising:

Concrete:

Children replicate a range of physical
representations, which they then verbally
interpret without a need to count objects.
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| Pictorial;
| Children use picture prompts to practise their
! recognition of number r

| Abstract:
Children use finger paint to show various 1-6
representations.
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Equality:

Concrete:

Children use physical equipment when learning
about equality (also inequality), and also use
related language, e.g. ‘the same as,” ‘more than’
and less than.”

Pictorial:
Children use pictorial representations to show

equality or values that are ‘the same as,’ whilst
also verbalising their reasoning, e.g. ‘pink and
green are the same as black...”

Children use the cherry model to record either
written numerals or pictorial representations
that highlight the concept of ‘the same as..."

1 to 1 correspondence:

Concrete:
Children count various physical objects by
partitioning a group and finally recombining.
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Pictorial;
Children count the dots on the face of a pictorial
dice.

Abstract:
Children draw dots to match the number of holes
that can be seen on a named Numicon shape.

Children write a number in each part of a muffin
tin and then put the appropriate number of
buttons in each section.
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Children match number cards to pictures of the
equal numbers of buttons.
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Children cut out buttons equal to the number
shown on a number card.

Conservation of number:

Concrete:

Children explore whether the number of cubes
stay the same or change when they are moved
within a shape.

Pupils also count dolls and then put them in
different rooms before re-counting to check the
total. Hopefully they decide that if nobody has
left and nobody has arrived, then it must be the
same total even if some of the dolls have moved
rooms.

Pictorial:
Pupils work with visual reminders of their
concrete experiences - to check how their
understanding around conservation of number
has changed.

e

Children are provided with opportunities to
further explore and prove their thinking. They
may be asked to put a total of dolls in the toy
house and then move them around. In order to
prove it is still the same total, they can take the
dolls and put them onto a number track, whilst
also applying their understanding about the
cardinal principle.
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Concept of zero:

Concrete:

Children use a shuffie box with up to ten objects
in. After the box has been shaken, pupils write
out the corresponding number sentence, e.g.2 =
1 +1, depending on where the objects have
landed. Query what happens if there is nothing
on one side. Introduce to children the concept of
zero,e.g.2=2+0.

Pictorial:

Children use pictorial representations to see that
you can have an amount that’s called ‘zero.”
Pupils are required to count the number of
apples of a tree, and circle the trees which have

no apples.
L
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Abstract:

Children can be encouraged to represent written
number sentences by creating visual shuffle
boxes using finger paint, e.g. 5=0+5

Pupils should be able to grasp the concept of
2ero to use within number sentences, e.g.
4=4+0..and verbalise ...

“I know that four is the same as four add zero.”

Counting on:

Concrete:

Children use physical objects to learn the skill.
For example, they count on from the larger value
by using their fingers whilst pointing at each
‘extra’ dot on the second side of a domino.

In addition, pupils use counters on number tracks
to rehearse the process of counting on.
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Children use a die to generate numbers and
count on from pictorial representations of
counters already positioned on a number track.
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Children apply their understanding of this skill by
playing games such as ‘snakes and ladders.”




Reception

Use of Numicon is another great way to help children develop mental representations of
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+ Say which number is one more or one less than a given number.
These experiences and number representations will help children:

» Reliably count the number of objects in a set using the numbers one to twenty.

1 2 3 4 5

What is one
less than 5?

five

Explore part /whole relationship

Whoie

Use objects to add two single-digit numbers by counting on to find the answer. (XXX XD 6+4=10

0 0 0 0 o 89900 414=8

4+3=7 8090 2+4=6

Solving problems using concrete and pictorial
images.




» Use objects to subtract two single-digit numbers by counting back to find the
answer.
The first step into subtraction is to leam how to count backwards.

‘Q‘Q‘ M«me.’~,~
01234567891011121314151617181920

Children will then utilise this strategy to solve simple subtractions:

There were 4
ladybirds on a leaf.
How many will be
left if 3 fly away?

BEEW,
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8-4=__
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5 Pencils
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Double 2

Jl boots l

Cnidoat wil experience el wosss of ctjects

They wil mark ok pracical preblem seiving activties miving
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Thare orw b
pors af eachs.
How wary socks

sitoqeshar?

3 Erasers

Solving problems using concrete and pictorial images.
Peter has 5 pencils and 3 erasers. How many more pencils than erasers does he have?




Year 1

Concrete:

Pictorial:

Abstract:

Combining two parts to make a whole (use other
resources too eg. eggs, shells, teddy bears, cars).

EEET 1 L

could put each part on a part whole model too.

Children to represent the cubes using dots or crosses. They

44+3=7
Four is a part, 3 is a part and the whole
is seven.

Counting on using number lines using cubes or Numicon.

A bar model which encourages the children to count on,
rather than count all.

4+2=

What is 2 more than 4?
What is the sum of 4 and
2? What is the total of 4

and 2?
Regrouping to make 10:
Concrete Pictorial Abstract
Regrouping to make 10; using ten frames and Children to draw the ten frame and counters/cubes. Children to develop an understanding
counters/cubes or using Numicon. of equality eg.
6+5 rr WY
Q0000000 AT
O 1111 [elslelul o [ [ 6+o0=11
FIFIE)EE)]
1] 6+5=5+0
6+5=0+4

Teach addition and subtraction alongside each other as pupils need to see the relationship between the

facts.
10

. 6+4=10 6 4

@| 6+4=10 4+6=10

| ar1e 10-4=6
10-4=6 . 10-6=4 e+4=10
‘ 10-6=4 4+6=10
10-4=6
@ 10-6=4
Tens Frame Part Whole Model Bar Model




Concrete

Pictorial Abstract
taking away and removing objects from a whole Children to draw the concrete resources they are using 4-3=
(ten frames, Numicon, cubes and other items such as and cross out the correct amount. The bar model can _—
beanbags could be used). also be used. ) =4-3

L S
4-3=1 -

A

*000-o B0

Concrete Pictorial Abstract
Counting back (using number lines or number tracks) Children to represent what they see pictorially e.g. Children to represent the calculation
children start with 6 and count back 2.

on a number line or number track and
show their jumps. Encourage children
to use an empty number line

woo_se
Lrl2]s]as|efs[s]o][m]

Subtracting by making 10:

Concrete Pictorial Abstract
Making 10 using ten frames. Children to present the ten frame pictorially and discuss | Children to show how they can make
14-5 what they did to make 10. 10 by partitioning the subtrahend.
i —— u-ges
10100 JC - 101070000 AT
I!_F_H,__ CIC001C) 9/9/9®] / 4/5\1
VavavAv4
14-4=10
10-1=9

Concrete Pictorial Abstract
Finding the difference (using cubes, Numicon or Cuisenaire | Children to draw the cubes/other concrete objects which | Find the difference between 8 and 5.
rods, other objects can also be used). they have used or use the bar model to illustrate what
they need to calculate. 8 - 5, the difference is D
Calculate the difference between 8 and 5.

fololojoloolele] Children to explore why

9-6=8-5=7 - 4 have the same
difference.




When subtracting using Dienes, children should be taught to regroup a ten rod for 10 ones
and then subtract those ones.
20-4=16

Step 1. Step 2:

Children should count the number of groups on their fingers as they are skip counting.

When moving to pictorial/written calculations the vocabulary is important  2x4=s

g
&

How many apsies a0
here ahogetrer?

3+3+3=9

This image represents two groups of 4 or 4 twice Solving multiplication problems using repeated
addition

Pupils should be taught to divide through working practically and the sharing should be
shown below the whole to familiarize children with the concept of the whole.

The language of whole and part part should be used. © rerearescane.
8+4=2 3
\ TN\

There are 4 boxes of 2 cans.




Year 2

Concrete
7+3+2=
Leadsto 10+ 2 =

°
°

@
°
2
o

eoo0e
oo
3

Pictorial

Abstract

Concrete Pictorial Abstract
tens ones
25+3:28 : ' VeV
:i' 2 5
Lo 3
8
Concrete Pictorial Abstract
19 + 20 = 39 teons ones
w e e 1 9
LR S 2 o
> 3 9
Concrete . Mogel Pictorial Abstract
15+34 = I B 15
+34
49 ||| soso 49
Leading to:
Concrete Pictorial Abstract
TO + TO using base 10. Continue to develop Chidlren to represent the base 10 in 2 place value chart. Looking for ways to make 10.
understanding of partitioning and place value.
36+25 36 + 25= 2045201650
10s | 1s 20 s 10161
‘ B 1 5 36
: Y +25
\ .. Formal method: ﬁ

1

When there are 10 ones in the
ones column, we exchange for 1
ten.




Helen has 14 bread-
sticks, Her friend has
17. How many do they
have altogether?

It is important for children to use the bar in this way to encourage the use of it to aid with problem solving.

Concrete Pictorial Abstract

Column method using base 10. Children to represent the base 10 pictorially. Column method or children could
48-7 count back 7.
10s [ 1s 10s [ 1s L 8
N B . - |7
1 b |

Concrete
68 — 30 =
0l010] (01010}
o @595) e’ oo
@9

Concrete
68-32=
Step 1 = (D150
0.0. ®®®g
®®
00 |
8 |
Step 3
... ‘OLO)

Pictorial

N

Pictorial

i)

Abstract

W
oo

Abstract

‘wm
N 00




Concret

g 72 _ .Y: Ones
ar= o0
0% 00
Step 1
00 OCO0n
Step 2 ..‘. OQO(%)@
When we can't ' ®© O
subtract the
ones exchange
1
ten for
10 ones
0)010)
®e © ®®
QO
® e
Step 3 S O@ 8@

introduced.

Only when secure with the method
should exchanging be

?

23

53

number sums 53 + 23 =76 so

Pictorial

76

23

Use to check inverse calculations and solve missing

76 —23 =53

Abtsract

"
~N N

N
$))




NN RERANNR
06 66 00 00 60 80 80 80
2 4 6 8 10 12 14 16

3more 3more 3more 3more 3Imore

e W e 8/ .
Y Tees
(Y ——
18 20 FEEET B B

Recall and use multiplication facts fo‘r"t'h‘é'rh‘UItipIication tables 2,5

and 10.
Concrete Pictorial Abstract
Repeated grouping/repeated addition Children to represent the practical resources ina 3x4=12
3x4 picture and use a bar model.
4+4+4 4+44+4=12

There are 3 equal groups, with 4 in each group.

B &

-

Concrete

Sharingusingarangeof objects.
6+2

avaaso
' 8

Pictorial
Represent the sharing pictorially.

V.

Abstract
6+2=3
L 3 |

Children should also be encouraged to use
their2timestablesfacts.

3

Solve division problems in context using arrays

Solve division as grouping.

Put 10 buns in groups of 2
How many plates are there?

Co C T O




Greater Depth with remainders

AA LA AL AL LALL AL AL AL

]
W

]
W

&
b

*
o

13 + 4 = 3 Remainder 1

+*




Year 3

Children need to use equipment first to support their understanding of place value.
Children to progress gradually to three digit + three digit starting without carrying and gradually moving towards
carrying.

Concrete: Pictorial: Abstract:

208 1one ..S:mcv, : h t o
> = s 3 B
: 4‘." .4'// . + 5 2 1

; j[.':, -

il 3

Leading to:

Concrete Pictorial Abstract

Use of place value counters toadd H-TO+TO,HTO + Chidren to represent the counters in a piace value chart,

HTOetc. Whenthereare 10onesinthe 1scolumn-we circling when they make an exchange. 243

exchangefor 1ten, whenthereare 10tensinthe 10s

column-we exchange for 1 hundred. 00: l [0s l Is

100s [ 10s | 1s +368

°0 [ooo0 000 611

|o.¢ o & \g 11
6 1 1

He sold another 86 balloons in the evening . How
many balloons did he sell in all?

Morming Afternoon

-, A man sold 230 balloons at a carnival in the morning.




263 — 121 =142

Very important for children to use dienes equipment along with a place value chart to support.
Concrete Pictorial Abstract

ones

(RIS

Only when secure with the method should exchanging be introduced.

Concrete Pictorial Abstract
Columnmethod usingplacevaluecounters. Representthe place value counters pictorially; Formal colum method. Children must
234 -88 remembering to show what has been exchanged. understand what has happened when

WOs| 10s | s 00s| 10s | s they have crossed out digits.
0 [}
- QO 1
) 234
) 28 . 8
T 6

Using the bar to find missing digits.

It is important for children to use the bar in this way to encourage the use of it to aid with problem solving.

315

315-185="7

185 ?

185 + ? =315

"V

185 +315="

185 315

?—185 =315




4 children go to the cinema.
They each pay £15. How much
do they spend altogether?

Whole unknown

Concrete Pictorial Abstract
Partitiontomultiply usingNumicon, base 10orCuisenaire | Children to represent the concrete manipulatives Children to be encouraged to show the steps
rods. pictorially. they have taken.
4x15 A

— —~ - - 0
 _E . u oo
jalosBsl D 020180
A number line can also be used
3 |
R T="0 |
Formal columnmethod with place value counters Children to represent the counters pictorially. (ff;ildren'brecordwhatlﬂ‘éﬁ;dyamdoing
(base 10canalsobeused.)3x23 7 toshow understanding.
3x23 33* Zg = 690
~ x =
10s | 1s 20 3 60+9=69
00 000
0 | 000 23
Q0 Q00
x 3
R 69

Formal columnmethodwith place value counters. Children to represent the counters/base 10, pictorially | Formal written method
6 x23 e.g. the image below.

700 | 105 | 15 6x23=
| X 6
T 138

2l 11

in short division, pose:

Remind children of correct place value, that 69 is equal to 60 and 9, but T

-How many 3’s in 6? = 2, and record it above the 6 tens.
- How many 3’s in 9?7 = 3, and record it above the 9 ones.

U

2 3

3| 6 9
" o0
oo

L 1] o0




be taught to ‘carry’ the remainder onto the next digit.

Once children demonstrate a full understanding of remainders, and also the short division method taught,
they can be taught how to use the method when remainders occur within the calculation (e.g. 42+3), and

Concrete Pictorial Abstract
Sharing using place value counters. Children to represent the place value counters Childrento be able tomake sense ofthe
42+3=14 pictorially. place value counters and write calculations to
IR - ) N showthe process.
10s | 1s 10s | s 10s s 42-30+12
: 30+3=10
. ) 12+3=4
- W0+r4=14
S— BES )
0000 [-M [“; L]
0000 :
0000
60+4=15 28+7=4
60 28
15 15 15 15 / 4

‘60 in four equal parts’ ‘How many 7s in 287




Year 4

Again this should start with the children using dienes to support them with lots of discussion about the value of each
digit.

It is important for children to use the bar in this way to encourage the use of it to aid with problem solving.
This is not a form of getting the correct answer but helping to guide children to the correct operation.

Alison jogs 6,860 metres and Calvin
Jjogs 5,470 metres. How far do they
Jjog altogether?

?

6860m 5470m

Children need to use place value counters to support their learning.

ow 32 o “}
° . ::\
|41 9% w2s2
'Y I I -4814
% o8| o oo 1418
..‘ o0

Using the bar to find missing digits.
It is important for children to use the bar in this way to encourage the use of it to aid with problem solving.

There are 3,160 booksin a shop. 1,226 are in English and
the rest are in French. Howmany French booksare
there?

3160

1226 ?




D |10 10 10

DO w000 OO S

D |10 10 10

©
DO w000 OO
e

225 %46 Iulo

Multiplying using the bar.

A computer costs 5 times as much as a
television. The television costs £429,

How much does the computer cost?

Cost of the
computer

Only when the children are secure with dividing a two digit number should they move onto a 3 digit number.

Shortdivision usingplacevalue counterstogroup.
615+ 5

(-]
® boo
o1

1

1. Make 615 with place value counters.

2. Howmany groups of 5 hundreds can you make with 6
hundredcounters?

3. Exchange 1 hundred for 10tens.

4. Howmanygroups of 5tens canyoumakewith 11ten
counters?

5. Exchange 1tenfor10ones.

6. Howmanygroupsof 5onescanyoumakewith 150nes?

Represent the place value counters pictonially.

Children to the calculation using the short
division scaffold.

51615

Dividing using the bar.

With remainders

rl

~N
aolw c

-
-
.
.-
Le
.

cards does Desmond have?

Desmond and Melissa collect cards. They
have 192 in all. Melissa had three times
as many cards as Desmond. How many




Year 5

Using place value charts are key to this as well as place value counters to help with the decimals.

LSRET + 32192% 2. \ 74 L2S= 3-ub+ 3792

he H-SQ‘-'V [ Zero used as
et > 2 \ ﬂ a place value
. 7 80 holder.

Using the bar to find missing digits.

It is important for children to use the bar in this way to encourage the use of it to aid with problem solving.
This is not a form of getting the correct answer but helping to guide children to the correct
operation.

MacDonalds sold £9957.68 worth of 2
hamburgers and £1238.5 worth of -
chicken nuggets. How much money did
they take altogether?

£1238.5

Include money, measures and decimals ensuring that children do this practically before the abstract.
Subtract with decimal values, including mixtures of integers and decimals, aligning the decimal point.

3Y'0'56 T i
- Z2Z/112% e
2 29712 PN
=291
Lk | -12
e -0
= 1317i2l* S
G796

Using the bar to find missing digits.
It is important for children to use the bar in this way to encourage the use of it to aid with problem solving.

A whole trip to Lapland costs £5005 for a £EO0S
family of four. The Khan’s have only
saved £3787.75. How much money do
they still need to find?

E3787.75




Children need to be taught to approximate first, e.g. for 72 x 38, they will use rounding: 72 x 38 is approximately
70 x 40 = 2800, and use the approximation to check the reasonableness of their answer.

36512 123
21 ML
g

6
_xl__ﬁ_ o T LO L U234x6)
2 } 6 : % é Q (1234 x 10) Cross the carried numbers.

When children start to multiply 3d x 3d and 4 d x 2d etc, they should be confident with the abstract:

\Jub N
~ ¢~o~¢~

To get 744 children have calculated 6 x 124 ' 2‘ 4
To get 240 they have solved 20 x 124

/
Y

b
&
0
14

4‘-
SO T
» PR

oo

Using the bar to support multiplication

The cost to sun a sports centre is £4375 a week. How much would it cost to run for 16 weeks?

£4375
aweaak

Short division with remainders: Now that pupils are introduced to examples that give rise to

remainder answers, division needs to have a real life problem solving context, where pupils 0 6 G315
consider the meaning of the remainder and how to express it, ie. as a fraction, a decimal, bl ) 573 folq

or as a rounded number or value , depending upon the context of the problem




Using the bar to support division

Frank has 4920 apples. He needs to put them into baskets of 40.
How many baskets does he need?




Year 6 (supporting transition into Year 7)

Adding several numbers with different numbers of

2 2 - g g 6 decimal places (including money and measures):
cs q . 7 7 0 . Tenths, hundredths and thousandths should
+ | - 300 be correctly aligned, with the decimal point
IS+t lined up vertically including in the answer row.
2

Empty decimal places should
be filled with zero fo show

Adding using the bar.

Jack went on holiday. His flight cost £70.50,
the hotel £1295 and spending money £427.89.
How much did Jack spend on his holiday?

?

£70.50 £427.89 £1295

Very important to use in a range of contexts- measures and money.

Using the bar for subtraction.

Chloe wants to buy a newcar fir £6450. She has £4885.87 in her

savings account. Her Dad gives her £150 for her bithday How
much more money does she need to save?

£6450

£4885.87 £150 ?




2 3 6 8
X 3 4
9 4 7 2 Bie | 119
1 2 3 8
7 1 0 4 0 X
E 2 2 2552.
SN O0/ANES TSN, ! 7
1 1

Using the bar to help with multiplication.

If 5 friends went on holiday and each paid
£579.75 what was the total cost of the cm??o:; -
holiday?

£579.75

Short division with remainders: Pupils should continue to use this method, but with
numbers to at least 4 digits, and understand how to express remainders as fractions,
2 S decimals, whole number remainders, or rounded numbers. Real life problem solving
4 contexts need to be the starting point, where pupils have to consider the most appropriate
0" -
way to express the remainder.

-

Division

.- 564 + 13
- 43.38 e
13(5 6°4.°0"0 o LT
-
564 + 13 o Lo

=43r5 =4315—3 = 43.4 (to 1dp)
Using the bar to help divide.

Paul and David hire a cartogether at a cost of
£297 50, Paul pays 6 times more than David.
How much does David pay?

£E297.50

Paul David
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