Ormskirk West End Primary School

Calculation Policy

At Ormskirk West End, From EYFS- Year 6, we are using ‘White Rose’ format as a basis for our planning. This is used as a tool to support the
teaching of the National Curriculum objectives.

We are using White Rose to meet the aims of the national Curriculum of:
- fluency
- reasoning
- problem-solving

In our maths work, we are using a CPA approach within our maths lessons (CPA - Concrete/ Pictorial/ Abstract) Whilst this calculation policy
aims to show the CPA approach to the different calculations, it is not always noted further up the year groups. However, it is expected that the
CPA approach is used continuously in all new learning and calculations even when not noted. This policy has been largely adapted from the
White Rose Maths Hub Calculation Policy with further material added. It is a working document and will be revised and amended as necessary

We supplement the National Curriculum using: White Rose, NCETM Mastery documents & Nrich problem:s.
The aim is that when children leave Ormskirk West End they:

e Have asecure knowledge of number facts and a good understanding of the four calculation operations (addition, subtraction,
multiplication and division)

e Make use of jottings, diagrams and informal notes to help record steps and part answers when using mental methods that generate more
information than can be kept in their heads

¢ Have an efficient, reliable, written method of calculation for each operation that they are able to apply with confidence when they are
unable to perform a calculation mentally



Progression in Calculations

In EYFS, our aim is to provide the children with opportunities to practise and improve their skills in counting numbers, calculating simple addition

and subtraction problems, and to describe shapes, spaces, and measures. The White Rose scheme of learning meets these needs. The counting

principles are the main driver of the curriculum. (one to one, stable order, cardinal, abstraction and order-irrelevance principle). We believe
children should be exposed to different representations of mathematical concepts in order to embed conceptual understanding.

One of the aims under the Characteristics of Effective Learning is ‘creating and thinking critically.” Children are encouraged to make links, find

new ways to do things, solve problems, change strategies as needed, make predictions and develop ideas of grouping, sequencing, cause and

effect.

Early Learning Goal for Number:

* Children can count reliably with numbers from 1 to 20, place them in order and say which number is one more or one less than a given
number.

* Using quantities and objects, they add and subtract 2 single-digit numbers and count on or back to find the answer.
* They solve problems, including doubling, halving and sharing.

Development Matters:

EYFS Statutory Educational Programme:

Developing a strong grounding in number is essential so that all children develop the necessary building blocks to excel mathematically.
Children should be able to count confidently, develop a deep understanding of the numbers to 10, the relationships between them and the
patterns within those numbers. By providing frequent and varied opportunities to build and apply this understanding — such as using
manipulatives, including small pebbles and tens frames for organising counting — children will develop a secure base of knowledge and
vocabulary from which mastery of mathematics is built.

Mastering Number is being used in EYFS and KS1 to strengthen number knowledge and provide strong foundations for future maths learning.



Addition
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Partitioned jumps can be used to strengthen number

counting knowledge and make calculations more efficient.
on
Start at the larger number on the number line and
count on in ones or in one jump to find the answer.
(ten frames support this)
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efficient)
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Add up the rest of the columns,
exchanging the 10 counters from one
column for the next place value column
until every column has been added.

Show the written method next o any
concrete resources to make links between
both




Y4 Add Continue use of base ten and place value ! .
numbers | counters. @ 1378
with up fo °
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money/ measures etc

Subtraction




Objective Concrete Pictorial Abstract
and
Strategies
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Y2

Subtract 1 and
2 digit numbers
to 100

Base 10 and place value counters (tens
and ones) show the written calculation

next to the concrete
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find the difference. For efficiency, jump to mults of
10.
Y3 Subtract Base 10 and pv counters most effective 435 435 e Explore 5 1
numbers with manipulatives D “ | =) relationships 435
up fo 3 digits @ ° ' using bar - 273
Er | v Ones Y55 models and 262
Bl Wl |7 part-whole models.
[ | Rl 262
[ Hittt
Y4 Subftract Thousands | Hundreds | Tens Ones Thousands | Hundreds | Tens | Ones 4357 31
numbersup to | (N (MEE| (1 | -~ | [e@@sleee (©O77 0000 @ ' ‘ -
4 digits ..L)=== L ggg 4357
- o @ ° — 2735
base 10, pv counters and plain counters L= 1y 1622
can be used.
e oot | [P I [ T 29 ' |2
more than 4 o2 %@@ 092 000|000|0P D I PR I I P
. . GOO 182,501 d
digits 22| ©—000 00 @ ° Lt RERN NN

valaya 00LIC

gﬂﬁ




Y5 Subtract with
up to3dp

I
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Multiplication

Part 1- times tables. We expect our children to have a good understanding and fluent recall of this by Year 4 (in line with the National TT Check. We
continue to promote the learning of times tables through UKS2.

Objective and Strategies

Concrete

Abstract

(Year 2)

Recall and use times
tables facts for the 2x 5x
and 10x tables
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Look for patterns- even numbers for twos
Pattern of odd, even, odd, even in fives

Pattern- 10s all end in zero.




Use a variety of models to develop fluency

(Year 3)
Recall facts for the 4
and 8 times tables

13

21|22

23
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0 |®
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41| 42

43
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59

61|62

63

69

kel

81|82

83

89

93

99

Look for crossover
patterns-
multiples of 4 one
colour counter
and mulfiples of 8
another colour-
what patterns are
noticed?

o

24

32

4 8 12 16

Identify patterns within each group of
5 multiples.

8 6 24 32 40
48 56 64 72 80




(Yeor 3) Make links between the 3x and éx
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Recognise the pattern for every 5 multiples of 6.
Number lines and counting sticks will support recall.
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Identify multiples using clear counters.
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(Year 4) 20000 000 LN
Recall facts for the 7x a... a.. O 7 1+ 21 28 35 42 49 56 63 70 77 8
tables

Numicon will help identify the odd, even, odd

pattern.
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Recall facts for the 11x
tables

-
Use of Base 10 rather than Numicon is the most
appropriate representation.
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(Year 4)

Recall facts for the 12x

= f= il T
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12 | 24 | 36 | 48 | 60

fables 72 | 84 | 96 [108 | 120
132 | 144
O“ O“ Ooo Look for the patterns- just like the 6x
000 000 every 5 multiples has a pattern.
@
Year 1 &2

Solve one step problems with

mulfiplication

(Year 1- concrete and pictorial

expected

Year 2- multiplication symbol and

recorded calcs)
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5+5+5+5=20
4x5=20
5x4=20




Year 3 & 4
Multiply 2 digits by 1 digit number

Place value counters can be used to support
this.

Hundreds Tem
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Representcﬁon of Base 10 can be used (sticks and dofts)
Times table knowledge should be utilised

H T o
H T O
3|4
" 5 3 4
20 [(5x4) 5
+ 1 5|0 (5x30) 1 70
170 1 2

Both the expanded and the
contracted method (using exchanges)
are modelled and used.

Year3 & 4
Multiply 3 digit by 1 digit

Visual use of base 10 but shouldn't be necessary
at this point.

H T O
245

x 4
9 0
1 2

Year 5
Multiply 4 digit by 1 digit

Pv counters

OO 000
000

00 00
000

ThiH| T|O
1,826

X 3
5,47/ 8
2 1




Ensure children work from smallest digit
to largest digit

Year 5 Use of playing cards Use of the grid method is used as a
Multiply 2 digit by 2 digit O O o o step before using long multiplication.
000 00 x 20| 2
O e 0 O O 30 |600| 60
1120 2
000 00
000 00 Wl ]o
2 |2
X 3 1
2|2
6 6 | 0




Multiply 3 digit by 2 digit numbers

©O

0000 - -

0000 -
Q000 1
QO QOO0
©0 000
©0 0000000 |234x32-7488 |
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0000 O
0000 O
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@0 000

Mulfiply 4 cligit by 2 digit numbers When multiplying 4- digits by 2-digits, iy B

T (o]
children should be confident in using the 15 5 s
formal written method. If they are still
struggling with fimes tables, provide 2l°
mulfiplication grids to support when they 2 02
are focusing on the use of the method. 54 7 80
Consider where exchanged digits are Telelola

placed and make sure this is consistent.

2,739 x 28 = 76,692




Division

Objective and Concrete Pictorial Abstract
Strategies
Y1/2 00000 "
Solve one step 00000 ;
problems using 00000 PN P R R I
multiplication Using cubes 00000@ !
(sharing) . . L
Year 1 main focus is concrete and pictorial 20+5=
representations (no expectation to record
division formally)
In year 2, children are
introduced to the division
symbol
Solve 1 step . There are 20 apples altogether.
problems using ©123456789WNUBRBELTB®D They are put in bags of 5.
grouping. How many bags are there?

00009
OO

00000
OO

Division is solved by grouping and counting
the amount of groups. This encourages the
counting of multiples.

Number lines support the visual of ‘equal’ groups
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20+5=4




Part-whole models can provide children

Year 3 ith | itt thod that fches th
. . with a clear written method that matches the
D.|V|.o|e '2 digit by one concrete
digit with no representation.
exchanges. 48 . 2 —_ 24
QO 0000
When dividing larger numbers, children can
use manipulatives that allow them to partition
info tens and ones.

Year 3/ 4 ;@ch’f:;‘ci‘;r;;: Sf"f:n‘so or pv counters fo Flexible partitioning ) _
Divide 2 digit by one ' in a part-whole 52 +-4=13
digit with Again, start this process without the pv grid. model supports this -
exchanges. method.

This is vital for the conceptual understanding in
the bus stop method.
L}
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MV+3=13
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Year 3/ 4 TR T saaus
Divide 2 digit by 1 e — 53
digit with — 1
remainders ] sen
— = 131131313 |1 [ 53+4=13r1}
Flexible partitioning in
a part-whole model
supports this method.
Year 4 H T - 844
Divide 3 digits by 1 . —
Dvie 39ty | (950 | 0 A 856+ 4=214 |
0 O |© [ ‘
o000 |© 22| 2|0
0| O© | 0O

Children can continue to use place
value counters to share 3- digit
numbers into equal groups.

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




Year4/ 5
Divide 2 digits by 1
digit (grouping)

 52:+4=13

-t

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




Year 5
Divide 3 digits by 1
digit (grouping)

Place value counters or plain counters can be
used on a place value grid fo support this
understanding. Children can also draw their
own counters and group them through a
more pictorial method.

Year 5
Divide 4 digits by 1
digit (grouping)

Children should be encouraged to move
away from the concrete and pictorial when
dividing numbers with multiple exchanges.

00100’

8532+ 2=4,266




Year é

Divide multi digits by
2 digits (short
division)

(e [= e o] =]w][w[w]w]=]

432+12=36

7,335 15 = 489 |
|




Year 6

Divide multi digits by
2 digits without
remainders (long
division/ chunking)

Children can also divide by 2-digit
numbers using long division. Children
can write out multiples to support their
calculations with larger remainders.
Children will also solve problems with
remainders where the quotient can be
rounded as appropriate.

0 3|6
P2l45 2 ] 432+ 12 =36
-3 6|0
7
2 (x6)
- 72
0
0 4]8|® 1x15=15
x 15 =
517 3,3 5
2x15=230
- 6 0|0 0 (x400
1303 5 3x15=45
_ 1 20 0 (x80) 4)(15:60
T3 13 5x15=75
- 113 5 (x9) 10 x 15 =150
0
7,335 + 15 = 489 |

Year 6

Divide multi digits by
2 digits with
remainders (long
division/ chunking

2jajrj1)2 1x15=15

15137 2 2x15=30

~ 300 3x15=45
372 +15=24r12 712 4%15=60
5x15=75

- 60
10 x 15 = 15¢

Remainders will appear as
decimals rather than fractions e.g.
4/5=0.8

242

1153 7|2

- 3 0|0

(372 2152244 |
372 <15 =247 |




Glossary of terminology:

Division and multiplication

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



Glossary of terminology:
Addition and Subtraction

Addend - A number to be added to another.

Aggregation - combining two or more gquantities 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 eg. 300 is the
complement to 700 to make 1,000

Difference - the numerical difference between two
nurnbers 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.



