Christ Church Calculation policy

This calculation policy sets out the methods used to help our pupils with calculations and has been devised to meet requirements of the National Curriculum 2014 for the
teaching and learning of mathematics. It is also designed to give pupils a consistent and smooth progression of learning in calculations across the school, taking into account
Maths Mastery style of teaching and learning.

Pupils are taught strategies to develop and strengthen their mental agility on a daily basis through maths skills and fluency sessions. They also need to be able to apply
written calculation skills in order to:

¢ represent work that has been done practically

¢ support, record and explain mental calculation

¢ keep track of steps in a longer task

e work out calculations that are too difficult to do mentally

The Calculation Policy shows methods that pupils will be taught within their respective year group. It is shown in teaching order. Children should be confident in choosing
and using a strategy that they know will get them to the correct answer as efficiently as possible; pupils are free to choose their preferred method to solve calculations.

Concrete, Pictorial, Abstract: A key principle behind the Maths Mastery (teaching for understanding) is based on the concrete, visual and abstract approach. Pupils are first
introduced to an idea or skill by acting it out with real objects (a hands on approach). Pupils then are moved onto the visual stage, where pupils are encouraged to relate
the concrete understanding to pictorial representations. The final abstract stage is a change for pupils to represent problems by sing mathematical notion. 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.



Progression through years:

EYFS/Year 1 Year 2 Year 3 Year 4 Year 6
Combining two parts | Adding three single | Column method- | Column method- Column method- | Column method-
to make a whole: part | digits. regrouping regrouping regrouping. regrouping.
whole model.

o Useof base 10to | Using place value | (up to 4 digits) Abstract methods,
O Starting at the bigger | combine two counters Use of place value
% number and counting | numbers. (up to 3 digits). counters for Place value counters
Re) on- using cubes. adding decimals. | to be used for
e adding decimal
Regrouping to make numbers.

10 using ten frame.

Taking away ones Counting back Column method | Column method with | Column method | Column method

with regrouping. | regrouping with regrouping | with regrouping,
Counting back Find the difference

S (up to 3 digits (up to 4 digits) Abstract for whole | Abstract methods,
o Find the difference Part whole model | using place value numbers.
E counters) Place value counters
v Part whole model Make 10 Start with place | for decimals- with
5 value counters for | different amounts of
S Make 10 using the Use of base 10 decimals- with the | decimal places.
v) ten frame same amount of

decimal places.




Multiplication

Division

EYFS/Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Recognising and Arrays- showing Arrays Column Column Column
making equal groups. | commutative multiplication- multiplication multiplication
multiplication 2d x 1d using base | introduced with place
Doubling 10 value counters. Abstract only but | Abstract methods
might need a (multi-digit up to 4
Counting in multiples (2 and 3 digit repeat of year 4 | digits by a 2 digit
Use cubes, Numicon multiplied by 1digit) | firstiupto 4 digit | number)
and other objects in numbers
the classroom multiplied by 10r 2
digits)
Sharing objects into | Division as Drvision with 3 Dwvision with a Short division Short division
groups grouping remainder-using | remainder
lollipop sticks, (up to 4 digits by a | Long division with
Division as grouping | Division within times tables facts | Short division (up to 3 | 1digit number place value counters
eg | have 12 sweets | arrays- bnkingto | and repeated digits by 1 digit- including (uptoddigtsbya 2
and put them in multiplication subtraction. concrete and pictorial) | remainders) digit number)
groups of 3, how
many groups? Repeated 2d divided by 'd Children should
subtraction using base 10 or exchange into the
Use cubes and draw place valve tenths and
round 3 cubes at a counters hundredths column
time. t00




Visual breakdown: Addition

Concrete

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

I

Pictorial

Chuidren 10 represent the cubes using dots or crosses. They
could put each part on a part whole model too.

= &
GO

Abstract
4 +3=7

Fouwr is a part, 3 s a part and the whole
= seven

Counting on using number lines using cubes or Numicon.

A bar model which encourages the children 1o count on,
rather than count all

The abstract nurmber Lne
What is 2 more than 47
What is the sum of 2 and 47
What is the total of 4 and 27

4.2
Regrouping 1o make 10; using ten frames and Chuldren 10 draw the ten frarme and coumnters/cubes Chicdiren 1o cevelop an understandng
gour;ers/cubcs or using Numicon. of equaliny eg
£3 _[SIEIEES _é © v 6+o=1
=24
= - 6+5=5+0
SE+5=0+4

TO + O using base 10 Continue to develop understanding
of partitioning and place value
41 .8

Chilchren 1o represent the Dase 10 eg ines for tens and
dot/crosses for ones.

- ---

q

a4l « B8
1+8-9
40 « 9 - a9

S D,

B
Lookang for ways 1o maske 0.

e

TO + TO using base 0. Continue 1o develop
understanding of partitioning and place value.
36 - 25

Chidiren 10 represent the base 70 in a place value chart

10s |

36 = 25= 30 « 20 =S0
S+5=10
SO+%W+1=61
1 5 36
Formal methodt :é

61




Use of place value counters 10 add HTO + TO, + Chidren to represent the counters In a place value chart,
HTO etc. When there are 10 ones in the 15 column- we 243
exchange for 11en, when there are 10 tens in the 10s Yy

Word problems: i o
In year 3, there are 21 chiidren and in 21 : it
year 4, there are 34 children ! '
How many children in total? _+__§__4 |8
™ + | 6l o n o)
° ° 21+34=55 Prove it 21+ 34=
!" =21+ 34 Missing digit problems:
; t] i s 5l
2 [ 34 Calculate the sum of twenty-one .
T and thirty-four, OO o
ooe| ?
?




Visual breakdown: Subtraction

Concrete

talong away and removing objects from a whole
(ten frames, Numicon, cubes and other tems such as
beanbags could be used).

4 -3=1

~ e
oo - @

Pictorial

Children to draw the concrete resowrces they are using
and cross out the correct amount. The bar model can
also be used.

Abstract
4-5 .

[

| . B

Counting back (Using number lines or number tracks)
children start with 6 and count back 2

6~2=4

e

[1[72131707[&1671‘7 " '7. lﬂ]

Chiildren to represent what they see pictorally eg

Chuiciren 10 represent the calculaton
on & number ine or nuMber track and
show thetr jumps. Encourage children
10 Use an empty numiber e

1‘3“0 L3 qn‘j

Finding the difference (using cubes, Numicon or Cuisenaire
rods, other objects can also be used)

Calculate the difference between B and 5.

Children to draw the cubes/other concrete cbhjects which
they have used or use the bar model 1© llustrate what
they need to calculate

Find the dfference betwesen 8 and S
8 - S.thed”meusD
Chuldren 10 explore whiy

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

Children to present the ten frame pectonally and discuss
what they did 10 make 10,

7

Z\ 2\ 2\~

Cheldren 10 show how they can make
10 by parttionng the subtrahend.

14R9
A 1

4 -4«
W0W-1=-9

Children to represent the base 10 pclorally.

{Os

AL | s
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Colurmn method or cheidren could
count back 7

4 8
—~1 17|
L |




Column method using base 10 and having to exchange.
41 - 26

the exchange.
B 3s

Represent the base 10 pictorally, remembering 1o show

Formai column method. Cheidren
must understand that when they have

the 10 they stll have 41
because 41=30 + 1L

_KN
26
'S

Raj spent E391, Timmy spent £186.
How much more dvd Raj spend?

Calculate the difference between 391 and
186.

Formal colum method. Children must
understand what has happened when
they have crossed out digits.




Visual breakdown: Multiplication

Concrete

S=4a
4 4444
There are 3 equal groups. with 4 in each group.

32 33 33

ictorial

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

Abstract

S=4-12
4442

Cutsenaire rods can be used 100

Aonstract number ine showng three Jurmps
of four.

S=4=12

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

§ S

Zlotsof S Stots ot 2

Children to represent the arrays pictonally.

Cheldren to be able to use an array 1o write a
range of calculations e g.

MNM=2=«<5
S=2 =10
24+2+2+2+2-10
MM=5+5

| Partition to multiply using Numicon, base 10 or Cuisenaire
rods.
4 =15

el ol R
HHEEE

‘,
v

Children 1o represent the concrete manipulatives
pictorially.

Children to be encouraged to show the steps
they have taken.
“axin
-
o s
e 4se

Sw 4
-0 . 20+ 80

Anurrvberl.nnecanalsobeused

Formal column method with place value counters
(base 10 can also be used.) 3 =23

Cheidren to record what 1 is they are doing
to show understanding.

3I=23 3=20=60
2R Ix3S= 9

20 3 60 +9=69
23

x 3
69




Formal column method with place value counters. Children to represent the counters/base 10, pictorially | Formal written method
6x23

6x23=

-

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

NoELANN
>0 ae N

To get 744 children have solved 6 x 124, 2
To get 2480 they have solved 20 « 124 X8
3 2
—————
Answes: 3224

Conceptual variation; different ways to ask children to solve 6 x 23

Mai had to swimnm 23 lengths, 6 tmes | Find the product of 6 and 23 What is the calculation?

a waek What is the product?
23 |23 |23 |23 |23 |23 I How many lengths did she swim in 6Ex25 =
) one week? e
. M l-6x23
With the counters, prove that 6 x 23 6 23
=138 x_23 x 6




Visual breakdown: Division

Concrete

6-2

oo

Pictorial

Abstract

6+«2=3
L3 | 3

Children should also be encouraged 10 use
their 2 imes tables facts.

3 groups of 2

Repeated subtraction using Cuisenaire rods above a ruler.
62

2d = Id with rermainders using lollipop sticks. Cussenaire
rods, above a ruler can also be used.
1535~ 4

Use of lollipop sticks to form wholes - squares are made
bc:ause we are dlv-d-ru by a.

|

M“Swhdowgmth’lle'!m

Children 1o represent the lollipop sticks pictorially.

O

There are 3 whole squares, with 1 left over.

13 - 4 - 3 rermainder 1

Cheidren showuld be encouraged 10 use their
times table facts; they could also represent
repeated addit number line.

3 groups of 4 with 1 left over’

. —t ——

P e Y

? Ihy : : -

[ Sharing using place value counters.
42 ~ 5 =14

OO0 OO

oo

Children o represent the place value counters
pictorally.

Cheldren 10 be able 1o make sense of the
place value counters and write calculations to
show the process.

42 .3

42 - 30 « 12
30 -3=10
I2-3=a
10 « 4 = 14




Short division using place value counters 1o Broup.
615 + 5

1. Make 615 with place value counte

L
2. How many groups of S hundreds can you make with &
hundred counters?

3. Exchange 1 hundred for 10 tens.

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

5. Exchange 1 ten for 10 ones.

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

Represent the place value counters pectorially.

Children 1o the calculation using the short
drvision scaffold

SiGlS

dwvision using place value counters

Long
2544 - 12

We can't growup 2 thousands o
groups of 12 5o will exchange them

We can group 24 hundreds
into groups of 12 which leaves
with 1 hundeed,

12["2’@
28

1

After exchanging the bundred, we
have 14 tens. We can group 12 tens
Into a group of 12, which leaves 2 tens

12{%%%3'

After exchanging the 2 terns, we
have 24 ones. We can group 24 ones
into 2 group of 12, which leaves no remainder

2a
1a
12
2
o212
12[2saa
.

Using the part , oW 15
canyoudrwdeﬁ‘leySwnhanm MSM&cmmmh 5 I615
will be In each accout?

short division?
615 pupils need 10 be put Mo S
N groups. How many will be in each

& R




