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Calculation policy

The following document outlines the strategies used when teaching the four operations at St Mary of the Angels. Teachers
will use their knowledge of the pupils in their class to decide where children should start with each operation. We have
purposely not prescribed year groups to each part of the policy - teachers deliver content at an appropriate level for the

pupils in their class.

Teachers will adopt various additional strategies when teaching the four operations as needed. We expose children to
multiple representations in all aspects of maths to ensure that children have a deep knowledge and understanding of maths

topics.

We implement the CPA (Concrete, Pictorial, Abstract) approach when solving calculations.

Concrete

Pictorial

Abstract

Children use equipment to represent and
manipulate calculations physically. They do this
in a range of different ways. Showing children
multiple representations allows teachers to
identify any misconceptions or gaps in their
learning. This hands on approach starts in the
early years and continues right the way up into
Year 6 where children may be seen using
equipment to help them solve complicated
fractions questions! It is vital that children
understand what is happening with numbers in
a calculation, we do not want children to follow
a set of rules without a deep understanding.

Once children have mastered manipulating
equipment to represent calculations, they move
on to drawing pictorial representation of
equipment. This provides children with the
understanding of what is happening without the
need of equipment.

This is the 'end goal’, the formal, written
method for calculations. For example, column
addition or subtraction. We only want children
to use this approach when they are secure with
the first two stages. This is to ensure that
they fully understand what is happening with
numbers.




Addition

Comblnhgt\vopansto makoawholo
(useother resourcestooe.g.eqggs, shelis,
teddy bears, cars).

|

Chldren to roprosom the cubos using dots or
crosses. They could put each partona part
whole model too.

Fourisapart, 3is apartandthe whole is seven.

Counting on using number lines using cubes or
Numicon.

Abarmodelwhichencouragesthe childrento
counton, rather than countall.

Theabstractnumberline: What is 2
more than 4? Whatisthesumof2
and4? Whatisthetotalof4and2? 4
+2




Regroupingto maka 10; usingten
framesand counters/cubes or using
Mumicon.

6+5
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Children to draw the ten frame and
counters’cubes.

i

Children to develop an understanding of
equality e.g.

6+0=11
6+5=5+0
6+5=0+4

TO + O using basa 10_ Continue to develop

understanding of partitioning and place value.

41 +8

Children to represent the base 10 e.g. lines for
tens and dot/crosses for ones.

10s |s
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41+8
1+48=9
40 +9=49

ROy

49

TO + TO using bass 10. Continue to
develop understanding of partitioning
and place value. 36 + 25

Chidlrentorepresent the base 10ina place
valuechart.
10s

|s

Looking for ways to make 10.

30 + 20 = 50
5+5=10
50+ 10 + 1= 61

25 + 47
2'0/+ L‘ \40\+7

20+40=60
5+7 =12
60+12=72




Useof place value counterstoadd HTO + TO,
HTO+ HTOetc. Whenthereare 10onesinthe
1scolumn-we exchange for 1ten, whenthere
are 10tensinthe 10s column- we exchange
for 1 hundred.

100s [ 10s [ 1s
0 ‘ 000
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Chidren to represent the counters in a place
value chart, circling when they make an

exchange.
r
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243

+368
611

176 + 147 = 323
176
+ 147
13 (6+7)
110 (70 + 40)
200 (100 + 100)
323

|

Conceptual variation; different ways to ask children to solve 21 + 34

Word problems: 21 N
Inyear 3, there are 21 childrenand 8l
0 in year 4, there are 34 children. +34 HEL
How many children in total? L :
+ HE
21 + 34 =55. Prove it 21434+=
° ° Missing digit problems:
.- -
|1 =21+34 10s | 1s
- 0
| - - - l
? ?
2 34 Calculate the sum of twenty-one 5

and thirty-four.




Subtraction

from awhole (ten frames, Numicon, cubes are using and cross outthe correctamount.
and other items such as beanbags could be The barmodel can also be used. =4-3
used).

4-3=1

*-@

[ Counting back (using number lines or Childrentorepresentthe calculation ona
number tracks) children start with 6 and number line or numbertrack and show their
countback 2. jumps. Encourage children to use an empty
%3 number line

-P=4




Finding tha differance (using cubes, Numicon or
Cuisenaire rods, other objects can also be
used).

Calculate the difference betwesn 8 and 5.

dddde—

Children to draw the cubesfother concrete
objects which they haveusedorusethebar
modeltoillustratewhat they need to
calculate.

0000 Q00O
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3

Findthe difference between8and5. 8- 5, the
difference is
Children to explore why

8-6=8=5=T7-4 have the same
difference.

Making 10 using
ten frames. 14 <
5

4 1
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Children to present the ten frame pictorially and
discuss what they did to make 10.

/

Childrentoshow howthey canmake 10 by
partitioning the subtrahend.

Mftg
4 1

14 -4 =10
10-1=9

Column meathod
using base 10. 48-7
Vs | 1s 0s | s
\ L NE
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Children to represent the base 10 pictorially.
0s | 1s

HNES

e |

Colurmn method orchildren could count
backT.

4 8
-7
L |




Represent the base 10 pictorially,

Column method using base 10and havingto
remembering to show the exchange.

exchange. 41 - 26

Formal column method. Children must
understand that when they have
exchanged the 10 they still have 41

pictorially; remembering to show what

counters. 234 - 88
has been exchanged.

[ 10s | s 10s | 1s 10s | s 9 1s bacaime 41530 ¢4,
‘1 . PN B B N\ 7
‘ s —
26
I (5
Column method using place value Representthe place value counters Formal colum method. Children must
understand what has happened when they

have crossed outdigits.

234

v . SRy YL By
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What is 186 less than 3917

391
186 |

— | Raj spent £391, Timmy spent 0 ~ =391-186 T Missing digit calculations
£186. How much more did
Raj spend?
391 Z 2
Calculate the difference between 391 -186 - j[_ 6
and 186. e

DO5




Multiplication

Repeated grouping/repeated
addition 3 x 4

4+4+4

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

Children to represent the practical resources
in a picture and use a bar model.

3x4=12
4+4+4=12

groups- 3 x 4

Representthispictoriallyalongside anumberline
e.g.

Abstractnumber lineshowingthree jumps of




Use arrays to illustrate commutativity counters
and other objects can also be used.
2x5=5x2

2lots of 5 5 lots of 2

Children to represent the arrays pictorially.

0000
0000

Children to be able touse an array towrite a
range of calculations e.g.

10=2x5

5x2=10
242+42+2+2=10
10=5+5

Partitionto multiply using Numicon base 10or
Cuisenaire rods.
4x15

dadto

Children to represent the concrete
manipulatives pictorially.

Children to be encouraged to show the steps
they héwe taken.

Vs

¥

" Formal column method with place value
counters (base 10 can alsobe used.) 3 x
23

Y 000
o0 | 000
00 000

=2}
o

Childrentorecordwhatitisthey are doing to
show understanding.
3x23 3x20=60

3x3=9

20 3 60 + 9 =69
23
x 3
69




Formal column method with placevalue
counters. 6 x 23

pictorially

Children torepresentthe counters/base 10,

Formal written method

00s | 10s s | &.q. the image below. 6 X 2 3 —
SO
i
1]
ss8 23
X 6
100s | 10s 1= _—
383 138
$88
& G Ol
n?q& 1 1
When children start to multiply 3d = 3d and 4d = Zd efc., they should be confident with the abstract: 1 2 4
X 2 b
To get 744 children have solved 6 = 124.
To get 2480 they have solved 20 = 124, 744
24 8B 0
3 2 2 4
i 1
Answer: 3234
Cunceptual variation; different ways to ask children to solve 6 x 23
23 |23 |23 |23 23 Maihad to swim 23 lengths, 6 Findthe productofGand23 6 = What is the calculation? What is the
times a week. product?
How many lengths did she swim 23=
? in one week? ﬂh 10: ‘5
= E x 23 GEG
With the counters, provethat b x23 338
=138 x_23 x b 000
Q00




Division

"~ Sharing usingarange of

pictonally.

3 groups of 2

| Represent the sharing [6+2=3
objects. 6 +2 . T~
OO O > =
Children should also be encouraged to
use their 2 times tables facts.
0” ,
| Repeated subtraction using Cuisenaire rods above a Children to represent repeated Abstract number line to represent the
ruler.6 + 2 subtraction pictorially. equal groups that have been

subtra ¥




13+4

2d+1dwithremainders usinglollipopsticks.
Cuisenaire rods, above a ruler can also be used.

Useoflollipop sticks toform wholes-squares are
made because we are dividing by 4.

There are 3 whole squares, with 1 left over.

Childrentorepresentthe lollipop sticks
pictorially.

There are 3 whole squares, with 1 left over.

13 + 4 - 3 remainder 1

Children should be encouraged to use
their times table facts, they could also
represent repeated tion on a
numberline.

‘3 groups of 4, with 1 left over’

[ Sharing using place value counters. Children to represent the place value Children to be able to make sense of the
42+3=14 counters pictorially. place value counters and write calculations
x 1o show the process.
wo0eo oo ——
o “‘“L.f'w oe 42+3
10s | 15 10s 10s s 42=30+12
30+3=10
— ) =0 12+3=4
Q Qo0 10+4=14
000000
05 | 1s zooo | OO OO
C 0000 |«1 - -
0000 O O O
0000 .




Shortdivision using placevalue countersto
group. 615 +5

o0

1 2 ]

1. Make 615 with place value counters.

2 How many groups of 5 hundreds canyou

make with 6 hundred counters?

3. Exchange 1 hundred for 10 tens.

4 Howmany groups of 5tens can you make with

11ten counters?

3. Exchange 1 ten for 10 ones.

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

Representtheplace value counters
pictorially.

Children to the caiculation using the short
division scaffold.

51615

Long division

Using the Chunking method for long division.

Coin card is used to support finding multiples of a number.




Conceptual variation; differentwaystoask childrentosolve 615+ 5

Using the part whole model | have £615 and share it What is the calculation? What is the answer?
below, how canyou divide 615 equally between 5 bank 5 ‘ 6 15
by 5 without using short accounts. How much will be in
division? each account?
e | | 615+5=
\ 615 pupils need tobe putinto
- e Sgroups.Howmanywillbein | =615+5
A each group?
(-r‘;]\h"‘ll I'I-H-l'_;'_'l H". Il'm..___-___.'ll
_Il\h_.f’ll \




