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‘I will instruct you and teach you in the way you should go; I will counsel you with my loving
eyeonyou' Psalm 32.8

Maths (Calculation) Policy

Infroduction

In order to ensure that all children at Shiplake achieve their maximum
potential in Mathematics in a safe and secure learning environment, this
policy sets out the stages of development in written calculation and
highlights the strategies to be taught.

Throughout Reception and Key Stage 1, children at Shiplake will be
introduced to the processes of calculation through lively and fun practical,
oral and mental activities, leading on to informal written methods of
calculation at the end of the key stage. At the beginning of key stage 2 the
children will begin formalising their written methods while also using informal
methods to demonstrate understanding of mathematical concepts. These
methods (both informal and formal) will be consolidated and applied to new
areas of maths in upper key stage 2.

Our goal is that when children leave Shiplake Primary School they:

[ have a secure knowledge of number facts and a strong understanding of
the four operations;

1 are able to use this knowledge and understanding to carry out calculations
mentally and to apply general strategies when using one-digit and two-digit
numbers and apply particular strategies to special cases involving bigger
numbers;

[0 make use of diagrams and informal notes to help record steps and part
answers when using mental methods that generate more information than
can be keptin their heads;

[ have an efficient, reliable, compact written method for each operation
that they can apply with confidence when undertaking calculations that
they cannot carry out mentally;
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1 use a calculator effectively, using their mental skills to monitor the process,
check the steps involved and decide if the numbers displayed make sense.

Rationale

The purpose of this policy is to outline the progression through written
calculations as taught in our school.

The reasons for using written methods include:

1 to assist in a mental calculation by writing down some of the numbers
involved;

(1 to clarify a mental procedure for the writer;

1 to help communicate solutions and methods with other mathematicians;
1 to provide a record of work done for themselves, teachers and others;

1 to work out calculations which are too difficult to be done mentally;

[ to develop, refine and use a set of rules for correct and efficient
calculations.

It is expected that by the end of Year 6 all children will understand, and use
successfully, the conventional standard written methods to carry out and
record calculations that they cannot do ‘in their head’. On the way to this
mathematical fluency children will need to use an expanded layout but
should be encouraged to work towards the most compact form. It is
important that these methods build on children’s understanding and that the
children do not move on until they understand each step of the method. The
teaching and learning of written methods should develop from the children’s
deeper mathematical understanding and understanding of the four
operations.

Qur Curriculum

At Shiplake CE Primary we use the White Rose scheme along with a variety of
other resources to teach and plan mathematics lessons. Our maths
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curriculum provides a structured and systematic approach to teaching
calculation skills.

Across the school written work takes many forms which are dependent upon:
the children’s age; ability and the task that has been set. This is evidenced as:

[ Pictorial recording.

0 Informal jottings that help the learner but are not easily read by anyone
else.

[1 Words describing a mental calculation.
1 Use of appropriate signs and symbols.
1 Use of increasingly compact and efficient formal methods.

Our school curriculum meets the requirements of the National Curriculum
2013 for the teaching and learning of mathematics, and is also designed to
give pupils a consistent and smooth progression of learning in calculations
across the school. It should be noted that early learning in number and
calculation in Reception follows the Development Matters 2021 EYFS
document using the White Rose Maths Scheme.

Age stage expectations

Our school curriculum is organised according to age stage expectations as
set out in the National Curriculum 2013, however it is vital that pupils are
taught according to the stage that they are currently working at, being
moved onto the next level as soon as they are ready, or working at a lower
stage until they are secure enough to move on.

Providing a context for calculation

It is important that any type of calculation is given a real life context or
problem solving approach to help build children’s understanding of the
purpose of calculation, and to help them recognise when to use certain
operations and methods when faced with problems. This must be a priority
within calculation lessons.
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Choosing a calculation method

Children need to be taught and encouraged to use the following processes
in deciding what approach they will take to a calculation, to ensure they
select the most appropriate method for the numbers involved:

Can | doitin my head using a mental strategy?
Could | use some jottings to help me?
Should | use a written method to work it oute

To work out a tricky calculation: Approximate, Calculate, Check.
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Examples of informal written calculation methods

Part Whole Models

Part whole models can support children in their ° N
understanding of aggregation and partitioning. Q ® ()’&’) o o
They can support children in their understanding

that a number can be partitioned into two or

more parts or to partition a number into ones, -
tens, hundreds etc. They can also be adapted to (1 @
key stage 2 concepts like adding and subtracting <§

decimals and fractions. '

Bar Modelling

Bar modelling can be a powerful visual approach to supporting calculation.

They can be used singly or in combination to support children of different

abilities and to represent different concepts and calculations. They can be

used to represent simple calculations

such as counting on in lower key stage ~ Concrete ﬁ: 0000000
1, through to calculating adding and 7 7
subtracting fractions and decimals in
upper key stage 2.

Discrete ; HEERR | | | | |-lfﬁlﬁf{fﬁ

Bar models can also aide multiplication 7

and division calculations. Bars can be A

divided up to represent equal groups, or ~ Combination L4 [1]]

sections of bars can represent multiples ? 2

of a number. In more complicated : o !

problem solving tasks bar models can Continuous 4 3 ? 3

help in organising and representing

calculations. 477 53
| |

283 194 39 14
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10 7+3=10
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[:Ijj 7—-3=4
4
Continuous
| 7 | [ 2,394
7—-3=4 2,394 — 1,014 = 1,380
?
1
o _ 00 00 o0 o0 0
... ... ... ... ... H5x5=25
?
.
3Ix7=21
3133|3333
7%xX3=21

Pl ] 21+7=3
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Tens Frames

Tens frames can support children in 4+3=7 4isapart.
. . . 34+4=7 "
understanding different calculation LJLILIL )@ 2_3-4 Sisapart,
) O O 7 is the whole.
structures such as aggregation and 7—-4=3
partitioning. They can also be used to
calculate by augmentation and taking First Then Now
owoy.. They can demonstrate that a ooeoe® 00 oeeeD
‘ten’ is made of ten ‘ones’ and can OO
support children when calculating OO0
across mulfiples of ten. They can 4+3=7
support the link between mental First Then Now
calculation and effective recorded @]®) olog IQ|‘Q‘Q |.I. _._IQ
calculation. ®
000
7-3=4
Number Tracks 5+3=8

Number tracks are a precursor to numberlines.  [1[2]3[4[B)[6][7[@]9]10]

They can be used for children to calculate by
augmentation or by reduction (counting on
and counting back). 10-4=6

They can also be used to aide counting in ‘ 1 | 5 ‘ 3 | 4 | 5 |@| “@

multiples or in sharing a number into equal
groups through counting back in groups of a

. Y Y N N N
g|Ven Omount. |@ 1 ‘2 ‘®| 415 @| 7 | 8 |@j wvn |@ B3| M |®| w7 | ] ZC|
Number tracks are useful when calculating with " "7~

.. |(®{ 2‘3|4|5®?|89I0 11‘®||5|14‘5 16 w‘gac‘
smaller amounts but become less efficient as
the numbers that are being used get bigger. 6x3=18
Ix6=18
Y Y Y N W N
|@1 2‘@|4|5|@7 e|@>|1a 11@15 " ||5 |7|1g 2|:|
18+3=6
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Labelled and blank Number Lines

Labelled number lines can be used in a similar way to number fracks. They
can be used to aide addition and subtraction by augmentation or reduction
(counting on or counting back).They can also support calculations involving
dividing or multiplying. This takes a very similar form to number tracks.

oy Ly Ly ol P
——t ——+ +——+ - ———¥
rYY\ 0123456789 10NBRRBHSBT B2
N
I I | I -

?\_15 4x5=20
5x4=20
5 +2 +5
012 3 4% 5 67 8 9 WTNRB®BIBT®® 0123456785 0NEBRBEBTEDD

20+4=5

35+37=72
Blank number lines can provide a

structure for calculation with larger W
numbers by allow numbers to be added

35 40 70 72

or subtracted in parts. They can also be
used to demonstrate subtraction as the 35+37=72

difference between two numbers.
+5 + 32

/v’\

35 40 72

Base 10/Dienes

Using Base 10 is an effective way to support the concept of place value
during the calculation process. It also models the process of exchanging
when subfracting or adding. It is limited by its physical/drawn size when
working with larger numbers — this would be when place value counters are
more appropriate.
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Base 10 is a good platform for showing how a physical model can be
represented pictorially and in an abstract form such as a written column

method.

Tens Ones 5615 Tore Ones 38

K s | =2 LD B | an

ppy | 37 | | /U =l

I &

Hundreds Tens Ones 3413 5 unchecs o . ?:e: = 265
mE | |77 | B () 55
CL RN 262 _ BT

.»/

Base 10 can also aide multiplication calculations as it clearly demonstrates
several ‘lots of" a particular amount. It can also be used as an effective way
to divide large numbers into equal groups. It clearly demonstrates the
process of exchanging when doing a division calculation because the size of
each resource (for example that one ‘ten’ is greater than one ‘hundred’
even though they are both one thing).

Hundreds ‘Tlans "i’"?‘l o4 III III 68 +2 =234
[ J] x3
e 72
|< 1
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As with addition and subtraction, Base 10 become less efficient when the
numbers in the calculation get bigger. This is where place value counters
become more effective.

Place Value Counters R T | o

00 [0000 D‘o‘oﬁo 384
Place value counters can be an effective way + 237
for children understanding addition and (~1- 080 621
subtraction. Unlike Base 10 it is less & & T

cumbersome as the physical/drawn resource
is not as large and therefore works well with

larger numbers. They can also be used to OSO‘ OI0I0, 365
demonstrate decimal fractions. ) + 241

_ 00 6.06
Place value counters can effectively show the 1
process of exchanging from one column to " &
another in a place value chart.
They are a useful resource for making the Hundreds Tens Ones 6‘2‘55

fransition from a physical or pictorial model | S@®0®® ”“’\’::.” 507
to an abstract written form such as a written oeee® |

column method. _ 445
Place value counters can also be used o
model the multiplication and division of
Thousands | Hundreds Tens Ones
larger numbers. 0z20lo00 77 000@ 3%1357
@ DD
5388 - 2758
22 1622
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Place value counters are a more
efficient way of representing y
larger numbers and dealing with - oooo

exchanges. They also link to the 000 oooo 34

written method of calculation ~
really clearly. ""f:' “ = oooo X 5
0000000 120
00{0000 T o

1223
4| 4892

Formal Written methods

The following diagrams illustrate the formal written methods of calculation
that pupils of Shiplake CE Primary should be able to use and apply by the
end of Key Stage 2.

38 265 1378 5.65
+ 23 +164 +2148 +241

61 429 3526 6.06
I - 11 1
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S5 1 3 1

4 1

65 435 4357 543
— 28 — 273 — 2735  _27

Y 262 1622 2./3

H T O
H T 0
3 4
3 4 § ;
X 9 2 0 (5x4)
¢ 1 5 0 (5x30)
1 7 0
1 7 0O
1 2
TTh Th  H T O
H T O
5 | 2 2 7 3 9
x 3 1 X 2 8
2 2 22 51 59 ?1 2
6 6 0 15 4 | 7 8 0
1
6 8 2 7.6 6 9 2
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1 3 2 1 | 4
als 1o 4 | 8 5 s
12x1=12 pj4f8]® 1316 =
0]5/6 12x2=24 s|7 33 5 X B=1B
11ecld)5]c {XSD]EX‘E:SE 16|00 o0| o £X¥=30
12x5=860
72 6 12x6=72 - 1,20 0| (x80) 4x15=60
_ 7|2 (x6) 12 x 7 =84 1135 5x15=75
0 E * ? =19CIEJ.;3 - 1 3 5 (x99 10x15=130
b =
12 %x10=120 0

Reviewed November 2021
3 year cycle

‘l can do all things through Christ who strengthens me’ Philippians 4:13 www.shiplakeprimary.org.uk



