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Calculation Policy

The following Calculation Policy outlines how we will teach progression within the
four operations (addition, subtraction, multiplication and division) at Capel-le-Ferne
Primary School.

It will also demonstrate how children’s learning will progress when working with
fractions and our expectations for the acquisition of tfimes table facts.

It has been developed and updated to reflect our evolving practice in using of the
White Rose Maths Scheme of Learning and our work with the National Centre for
Excellence in Teaching Mathematics (NCETM) through engagement within a local
Maths Hub Group.

At the heart of our approach is children’s understanding of the calculating process.
Our policy will outline the key language and strategies we will use at each stage,
including how physical manipulatives will be used to inform and underpin the pupils
learning, supporting their mathematical development as they progress to use
pictorial and more formal abstract methods.

The national curriculum for mathematics highlights the importance of ensuring that
children are competent and confident at choosing and using the right calculation
method, when working within any area of mathematics such as solving problems
presented in real-life contexts.

In the Foundation Stage and Key Stage 1, there is a strong focus on pupil’s
understanding and ability to work with number. They will be infroduced to many of
the models, strategies and resources which will underpin their future work, providing
a strong foundation to build upon as they progress through the school.

Children in Key Stage 1 will develop number confidence and mental fluency with a
good understanding of place value using all four operations. Key stage 2 will then
move children towards more formal written methods for each. Throughout their
working, pupils will expand the depths of their reasoning and ability to tackle an
increasing breadth of problem-solving and level of challenge.

Class teachers will use the methods outlined in this policy to teach calculations
throughout the school. They will use their professional judgement to decide when
the children are ready to move on to the next stage in calculating or whether a
different approach may be necessary for some individuals who need further support
to overcome barriers to learning.



Progression in addition

Calculation Methods

The children will begin to add by combining two
groups of objects together and counting the total.

They will be infroduced to the language of parts
and the whole, learning to use a pictorial method
known as the part-part-whole model. Children
can use dots or crosses to represent the different
values.

Children will use numerical values to replace
physical objects and mark making, enabling them
to begin to form number sentences drawing on
their practical exploration of number.

eg. 4+3=7 or 3+4=7

Numicon tiles will be infroduced to support
children’s understanding, comparison and ability
to work with numbers, providing further
demonstration of how the different parts of a
number are combined to make the whole or total.

Use of number lines and number tracks will also be
used to support pupil’s ability to relate their
understanding of adding with physical objects to
the more abstract method of using written values.

Bar model will be infroduced to encourage pupils
to count on, rather than counting everything by
beginning from 0. This will draw on and extend
previous work of counting on in sequence from
any starting place.

This can also be reinforced with further work using
other resources, including Numicon, number lines
and counting beads.




As children begin to work with larger numbers, they will be taught to partition them
using place value. They will use resources such as base10 dienes and place value

cards and counters to learn how to combine and exchange values in order to add
numbers which require them to bridge into the next column.

e.go. 25+ 47 = 6 tens + 12 ones =72
|Step 1 Step 2 Step 3| ,
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They will learn how their practical activity can be represented in pictorial form and
transferred into formal written methods.
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T QOO0
P 99 +368
> 611
6 1 \_17 11

As children progress through the school and grow in confidence, they will be given
opportunity to work with increasingly larger numbers and decimal values. Children
will develop the understanding and ability to select and use appropriate mental
and written methods to perform calculations depending on the level of challenge
involved. They will be encouraged to use methods to both estimate and check
their answers, drawing on their understanding of place value to ensure solutions
are appropriate and accurate.




Progression in subtraction

Calculation Methods

Subftraction involves three discreet skills: take away; less than and find the difference
between. It is important that children know that all of these operations are a form of

subtraction.

The children begin to subtract by taking objects
from a group and counting what is left over.

The children will be taught to cover (mask) a
section of the first number using their hand or a
cover. This is called take away.

Children will be shown to draw their objects in
jotting form and cross out the items they are taking
away. Bar model will also be used to represent the
value taken away (crossed out) from what you
started with.

Much like with addition, children will progress to use
numerical values.

The part-part-whole model will also be used to
present subtraction by providing the total and
amount taken away to find the missing value.

The children will be taught to count backwards
using a number line or number track. They will show
the number being taken away by drawing this
number of jumps from the starting value.
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They will progress to form number sentences and
label the value begin taken away collectively on
an empty number line.




The children will be taught to find the difference.

Using Numicon, this involves placing the smaller
number over the larger number and naming the
number that is left uncovered.

The children will be taught to find how many more
and how many less.

e.g. How many more is 10 than 42
When finding how many more, the lower number is
always placed at the pbottom of the higher number.

How many less is 4 than 102
When finding how many less, the lower number is
always placed at the top of the higher number.

Finding the difference will also be represented
physically by comparing two rows of object as if in
a bar-model, allowing the ‘missing’ value to be
counted.

This will be transferred to self-drawn representations.

0000 000O

0000 Ot-,_»

When bridging a tens boundary, the children willbe | 12 -5 =
taught to partition the number to hop to the —
previous multiple of ten. RTINS
7 10 12
This will be modelled using Numicon and tens frame
to support children to identify the partitioned values 14-5=9
(applying understanding of part-part-whole model) / /E\
and support their working towards a solution.
A4 ] 4 ]
14-4=10

10-1=9




When taking away larger values, children will be
taught to partition values using place valuve.

27-13=

LN

Children will use Base 10 dienes to begin to set out their calculation in a columnar
method, supporting their preparation for formal written method. This can be
represented with jottings as sticks and dots, and the subtracted values crossed out
to show what remains.
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Children will be extended to develop an understanding of exchanging a ten for ten
ones when required in order to complete the required subtraction.

b 8

41 -26 =
W0s [ s | [0s | % | [10s 3N
26

wSpuLIE tt

;

e
nogg |

The same process will be modelled using place value counters to allow pupils to
extend their progress to work with larger numbers and decimal values, and secure
their understanding of what happens when exchanging in formal written method.

234 -88 =
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Progression in multiplication

Calculation Methods

Much like with addition, children will be taught that multiplication is commutative,
meaning that for example, 4 x 5= 5x 4.

The language we use to explain our calculation is important in determining which
calculation is performed as a result. Multiplication can be understood as repeated
addition, and as such, 5 x 4 could be understand as [5] 4 times. Alternatively,
multiplication can be explained as so many ‘lots of’ a number, and therefore 5 x 4
can also be read as 5 lots of 4. Both calculations lead to the same outcome.

For consistency, we begin with the first number recorded in a calculation and
perform the operation instructed to this number. When multiplying, we call the first
number the multiplicand, and the second number become known as the multiplier.

Children will begin with understanding There are 3 equal groups, with 4 in each group.
multiplication as repeated equal groupings/
repeated addition.

They will relate this to prior rehearsal of counting in
sequences, identifying and discussing patterns and
strategies to support their oral counting.

Children will be shown how to represent their
understanding using jottings, including applying to
use bar-model.

Children will be given opportunity to visually
represent multiplication facts using Numicon. Tiles
can be laid out as a number line, and other tile lay
upon them to check to outcome.

Dienes or Cuisenaire rods can be used and placed
upon a number line track fo read the outcome.

Children can create their own number tracks to
show their working and understanding.
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Pupils will also be taught to use numberlines to demonstrate rhul’riplco’rion as
repeated addition.

Sx4=




Children will use objects and counters to create
arrays and further illustrate commutativity. They will
use arrays to write a range of calculations.

e.g.

10=2x5

5x2=10

24+42+2+2+2=10

10=5+5

2 lots of 5

Children will develop their use of arrays to begin to
multiply a 1digit number by a 2digit number.

4x 13 =

000000000 0DOD
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When using a multiplication grid, the tens number is
partitioned into tens and ones.

10 )
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Base10 dienes or place value counters can be

20 3

used to support further work using grid
multiplication method. - =92
* Multiplying 3 ones by 4 requires exchanging.
Numicon may also be used to model partitioning to : DEE | u . 3:3838)
multiply, supporting understanding of exchanging. S HHRA £ %)
e.g.15x4=
Children can show their evidence of their step by 4 x 15
step working using informal written methods as well K’ \
as on a number line.
+10 + 10 +10 +10 +5 5 o6 +5 10 5
o 16 “Pe g ae 4t S0 §% &
—— . 10x 4:=40
- 5x 4:=20
40
e 40 + 20 = 60

Children will go on to using a multiplication grid to
multiply a 2digit number by another 2digit number.
e.g.18x13=

They will be guided by their class teacher as to
which manipulatives, if any would be the most
appropriate to use.
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Children with secure times table knowledge will be encouraged to use

without manipulates where appropriate.
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Pupils will use place value counters (or base10 dienes) to begin to use formal written

methods with increasingly larger numbers.
e.g.23x3=

1 [Os | Is 3x23  3x20=60
03 18 7\ 3x3= 9
Y- 00 |00C 20 3 60+9=69
© | 000 00
00 |O x 3
3 9 i A _69
Exchanging will be required if values bridge the next column.
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Children with sound times table knowledge will progress to learn the expanded
method and compact formal written methods. Long multiplication is then the final
step to enable multiplying a 2 or more digit number by a 2 or more digit number.

3 4 7

3 4 7
X 3 X 3
11 10 4 1
1 2 0O RN
s 0 0 The children will be encouraged to cross
through numbers they are carrying once
10 4 1 they have been added otherwise they

may be forgotten.
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Progression in division

Calculation Methods

The children will be taught division as sharing
equally. This will begin with use of practical
equipment being places into groups. Bowls or
hoops may be used to represent the divisor. The
starting number (dividend) will divide exactly by the
divisor to begin with. There will be no remainders.
e.g.12+4=

The same models for drawing and jottings will be
infroduced to support children’s pictorial working,
including bar model.

eg.6+2=

Children will be extended to prepare their
understanding to written methods using Numicon to
make a number line and overlaying the divisor.

Cuisenaire rods will also be used to make a number
line, and these can be measures and counted
against a measuring ruler.

3 groups of 2

Children will be taught to transfer their understanding of division as repeated

subtraction onto empty number lines.
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The same methods will be used to infroduce
children to working with remainders, establishing
that they cannot share out all the object equally.
The items left over are the remainder.
e.g.13+4=

Numicon will again be used to make a number line
and overlay with the divisor, identifying that the
value cannot be covered completely and that a
value remains uncovered.

The numberline can be completed in the same
way as before, demonstrating the repeated
subtraction leaving a value at the end rather than
arriving at zero.




The children will go on to using counters (either
ones or plain counters) to divide 2digit numbers by
a single digit. They will begin by creating arrays
using the divisor as a guide e.g. if | am dividing by 3,
I would have 3 rows.
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By drawing the ‘bus shelter frame’ around of array
of counters, children are prepared for beginning to
use and understand compact method of division.
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When working with larger numbers, the children will
move on to use place value counters. If the
counter values will not divide by the divisor, they will
need to be exchanged.

183+3=
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Place value counters can also be shared out into groups using bowls, hoops or in
the example below, rows of paritioned working out, creating a system for sharing

and exchanging where required. E.g. 42 + 3 =
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42 + 3

42 =30+12
30+-3=10
12+3=4
10+4=14

The children will progress to use the formal written method for short division
alongside the practical resources. When exchanging counters (100 for 10 x 10
counters, 10 for 10 x T counters) they will represent this as carrying a 1 (or more) on

the written method.

[

1. Make 615 with place value counters.

2. How many groups of 5 hundreds can you make with 6
hundred counters?

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can you make with 11 ten
counters?

5. Exchange 1ten for 10 ones.

6. How many groups of 5 ones can you make with 15 ones?




Once children have secure times table knowledge,
they will be expected to carry out the short division
(‘bus shelter’ method) without the use of practical
resources.

The children will learn to present the quotient in
different ways depending on the context of the
question (remainder, decimal or fraction).
E.g.110r3,110.50r 110 3/6

110
6|6 63

110.5
6663 :0

When working with larger numbers, the children will
use the ‘chunking’ method in long division to divide
a 3 or more digit number by a 2 digit number. The
children will be encouraged to subtract the largest
‘chunks’ possible.
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Long division can be supported and modelled with place value counter,
developing an adapted long division model using the partitioned approach.

2544 =12
1000s | 100s | 10s 1s
©0 0000 We can't group 2 thousands into
° groups of 12 so will exchange them.
1000s Is

DOOD | We can group 24 hundreds

into groups of 12 which leaves 12 %45'44
with 1 hundred. T
1s ,
o000 | After exchanging the hundred, we 1212544
D have 14 tens. We can group 12 tens 24y
into a group of 12, which leaves 2 tens. ig
i
0212
After exchanging the 2 tens, we 1212544
have 24 ones. We can group 24 ones 24
into 2 group of 12, which leaves no remainder. 11‘;
24
24

0




Progression with fractions

Calculation Methods

The teaching strategies shown in this section will be for infroducing fractions in Key
Stage 1and calculating with fractions (adding/subtracting, multiplying and dividing
fractions). When the children are calculating fractions/decimals/percentages of
numbers or quantities, they will use the strategies set out in the multiplication and
division sections of this document.

The children will begin by finding half of numbers, objects or quantities. They will be
infroduced to the words numerator and denominator and understand that half is
written as V2.

Using Numicon, the children will lay out the whole number (10 in the first two
pictures), they will then explore which files they can fit exactly over the whole twice.
They will then lay these over the top.

When children understand that a half is two equal parts of the whole, they will use
the sharing out strategy shown in the division section to find half of sets of objects.
They will also use folding to find half of shapes.

The children will use the same strategy as above to
find quarters. When laying files over the top, the
children will be encouraged to find /2 then a
quarter 4 so that they can see the link between
these fractions.

The children will use Cuisenaire rods or Numicon to
help them explore equivalent fractions.

Using the rods, you can see that 'z is the same as
(equivalent) 2/4. You can see that one whole is the
same as 2/2 or 4/4

Using the rods, you can see that 2 is the same as r
(equivalent) 3/6. You can see that 2/6 are the
same as 1/3 and that 3/18 are equal to 1/6.




Adding fractions with the same denominator families

The children will begin by exploring how fraction
families fit together using fraction cards.

They will then add fractions with the same denominator followed by the same
denominator families (as shown on the fractions cards).

Layering the cards over the top at the answer stage will enable the children to start
making links between fractions and recognise equivalence.

The children will then move on to carrying out similar calculations using Cuisenaire
rods. They will have the opportunity to select the rods that they need for their
calculations.

Adding fractions with 7differen’r denvomino’rors

The children will also use Cuisenaire to support them when they begin to add
fractions with different denominators. They will follow the steps outlined in the
pictures below.

1/4+1/3 =




The children will move on from this to create arrays when adding fractions. This
method will enable children to visualise the fractions when they are adding non unit
fractions.

The children will follow the steps below to solve these calculations:
3/4+2/5=

Step 3.
Step 1:
P Step 2:
The children create two 15/20 +  8/20
identical arays using the 3fa0r15/20  2/5or 8/20
denominators of the fractions / / /5 0r8/ = 23/20 or | 3/20
in the calculation. Across for They then shade the amrays to . .
the first denominater (4) and create the numerators of the They add the fractions usmg
down for the second (5). fractions in the calculation. the total number of squares in
the array as the denominator
(20) and the shaded squares
as the numerator.

Subtracting fractions with the same denominator families

The children will begin by using the fraction cards to subtract fractions with the

same denominator or denominator families.
Step 1:

L i3 v i

The children will then move on to using Cuisenaire to carry out their calculations.
Step 1:

OR Step 2:

The
children
will use
these steps
2and 3
once they
are

Add quarters familiar

until the two with

lines are the improper

same length. fractions.

The answer is the

amount you

have added.




Subtracting fractions with different denominators

The children will use Cuisenaire when they begin to subtract fractions with different
denominators.
1/3-1/4=

Step 1: Step 2:

Step 3:

&)

This method can also be used to subtract non unit fr
the method set out next.

The children will move on from this to create arrays when subtracting fractions. This

method will enable children to visualise the fractions when they are subtracting non
unit fractions.

6/7—-5/8=

&/7 or 48/56 5/8 or 35/56

They then shade the arrays to create the
numerators of the fractions in the calculation,

The children create two identical arrays using
the denominators of the fractions in the
calculation, Across for the first denominator 48/56 - 35/56

(7] and down for the second (8)

=13/58

They subtract the fractions using the total
number of squares as the denominafor (56]
and the shaded squares as the numerator,




Multiplying a fraction by a whole number

1/3x 6=
%
Select rods to Select the amount of Line up whole rods
represent the thirds fo match the underneath to find the
denominator and one number you are answer to the
whole e.g. each green multiplying by. E.g. 1/3 calculation.
rod equals 1/3 and the six fimes. EQ.6/3=2

blue is a whole.

We can use this same method when multiplying non unit fractions: 3/5 x 4 =
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Multiplying a fraction by another fraction

1/5x1/4=
Shade the amray to
Crecfe one array Shade the array to match the second
using the match the first fraction. The section
denominators from fraction in the where the two
the calculation calculation (1/5) overiap is the
answer (1/20)

We can use this same method when multiplying non unit fractions: 2/3 x 3/4 =

|
Shade the array to
Create one array Shade the array to match the second
using the match the first fraction. The section
denominators from fraction in the where the two
the calculation calculation (2/3) overlap is the

answer (6/12 or 1/2)

Those children with good times tables skills may recognise the link between the
starting numbers and the final answer. Once they understand how to get from the
calculation to the answer they need not draw the arrays.




Dividing a Fraction by a whole number
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unit fractions: 3 4
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Those children who demonstrate an excellent understanding of calculating with
fractions may go on to divide a fraction by another fraction.

They will be taught to use their knowledge of inverses and the multiplication method
to help them.
For example:




Progression with multiplication facts (times tables)

Year Curriculum Expectations School Expectations
Group
1 Count in multiples of 2, 5 Daily practice counting in 2, 5 and 10.
and 10 Use of manipulate resources to make
number patterns / sequences.
Initial understanding and calculating of
1,2, 5and 10 times tables.
Intfroduction to Times Table Rock Stars in
the Spring/Summer term.
2 Count in steps of 2, 3, and Initial daily practice countingin 2, 5, 10
5 from O, and in tens from and extending to count in 3s.
any number, forward and Adapted daily practice to recall
backward multiplication facts for 2, 5 and 10 fimes
tables and related division facts, once
Recall and use taught through progression sequence.
multiplication and division Homework related to times tables
facts for the 2, 5 and 10 Regular individual multiplication fact
multiplication tables testing infroduce from Spring to chart
progress.
Whole class tracking to be maintained
and intervention planned accordingly.
3 Recall and use Daily practice counting in 2, 5, 10 and
multiplication and division extending to countin 3, 4 and 8s.
facts for the 3, 4 and 8 Adapted daily practice to recall
multiplication tables multiplication facts for 2, 5, 10 and 3, 4
and 8 times tables and related division
facts once taught through progression
sequence.
Homework related to times tables.
Regular individual multiplication fact
testing to chart progress.
Whole class tracking to be maintained
and intervention planned accordingly.
4 Recall multiplication and Daily practice counting in sequences.

division facts for
multiplication tables up to
12x12

Adapted daily practice to recall
multiplication facts for all times tables
and related division facts to 12 x 12,
once taught through progression
sequence.

Homework related to fimes tables.
Regular individual multiplication fact
testing to chart progress.

Whole class tracking to be maintained
and intervention planned accordingly.
Additional ‘Sound Check’ practice on
Times Table Rock Star to prepare pupils
for Multiplication Tables Check due to
be taken in the Summer term.




5 Multiples, factors, primes, Daily practice counting in sequences,

square and cube numbers including square, cube and prime
numbers.

e Adapted daily practice to recall
multiplication facts for all times tables
and related division facts to 12 x 12,
once taught through progression
sequence.

e Extended practice to include multiples
of 10, 100 and 1,000 (e.g. 300 x 4).

e Homework related to times tables.

e Regular individual multiplication fact
testing to chart progress.

e Whole class fracking to be maintained
and intervention planned accordingly.

6 Multiples, factors, primes, e Daily practice counting in sequences,

square and cube numbers including square, cube and prime
numbers.

Multiply by decimals using e Adapted daily practice to recall

fimes tables facts 0.2 x 4 = multiplication facts for all times tables

0.8 and related division facts to 12 x 12,
once taught through progression
sequence.

e Extended practice to include multiples
of 10, 100 and 1,000 (e.g. 300 x 4) and
decimal values (0.03 x 4).

e Homework related to times tables.

e Regular individual multiplication fact
testing to chart progress.

e Whole class fracking to be maintained
and intervention planned accordingly.

Our whole school strategy for improving recall of multiplication and associated
division facts includes resourcing each class for shared and individual daily practice.

Each classroom has been equipped with a whole class set on Number-link boards,
dice, playing cards, a range of practical counters/cubes and visual grids/containers
to allow pupils to make, see and discover patterns with number.

Each class teacher has a counting stick and should lead children from the front in
recalling multiplication and division facts, building up associative, commutative and
distributive facts through progression. This should include discussion identifying and
exploring the reasoning and understanding within the strategies being used for
transference of skill and increase of independence.

Each pupil should have an on-going opportunity to grow in confidence and ability
with times tables through daily practice and game play, rehearsing and reinforcing
facts they already know and setting small appropriate challenge to gradually
increase their knowledge and fluency (speed) of recall.




Glossary and Useful Vocabulary

Array - numbers or objects arranged in rows and columns.

Commutative law - numbers can be added or multiplied in any order and the
answer will be the same.

Denominator - the number on the bottom of a fraction. It represents how many parts
the whole has been split up info.

Denominator families - denominators which are multiples of the same number (e.g.
Yo, Va, 1/8)

Dividend - The number (of objects) that you begin with when dividing.
Divisor - the number you are dividing by in a division calculation.

Find the difference - Subtfraction method where children cover the larger number
with the smaller number and then name the uncovered number.

Manipulatives — practical resources to support the children when they are
calculating.

Multiplicand - the number that you start with which you wish to multiply by another
number.

Multiplier - the number which you are using to multiply another number by.

Non-unit fractions — A fraction where the numerator is more than one. | have more
than one part of the whole e.g. 2/3 of a pizza.

Numerator — the number on the top of a fraction. This represent how many parts of
the whole we are looking for.

Partition - To split numbers to make them easier to work with. Most commonly
numbers will be split into thousands, hundreds, tens and ones. However, sometimes it
may be helpful to partition numbers in different ways. For example, when trying to
halve 70, | may partition it into 60 + 10 as both of these numbers are easier o halve.
When partition, you should still have the same amount, just organised in a different
way.

Quotient - the answer in a division calculation.

Remainder - the number (of objects) left over when you do not have enough left to
share equally.

Take away - Subfraction method (cover or mask what you are taking away when
using Numicon).

Unit fraction — a unit fraction is just one part of the whole. The Numerator of the
fraction is just 1.

Whole - when working with fractions the whole is the complete shape, the starting
number or amount of objects.

With special thanks for use of images from White Rose Maths, Aycliffe Community Primary
School and Laurie Jacques (SMaR+ - Specidlists in Mathematical Reasoning and Thinking).



