Hawridge and Cholesbury CofE School

Calculation Policy for
Mathematics

Our Vision is for every child within the Hawridge & Cholesbury family to grow, flourish ‘have life and ... have it more abundantly’ (John
10:10 KLV); to be fascinated, rounded, eager to make a difference, spiritual and have high aspirations through Jesus’ teaching and our
curriculum.

We live our vision through our natural setting and our school values:

Respect Teamwork Responsibility Understanding Peace Honesty

Review date: May 2023
Adopted by the governing body on 21 June 2023
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Introduction

The following calculation policy has been devised to meet the requirements of the National Curriculum 2014 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. At
Hawridge & Cholesbury, teachers plan and deliver sequences of learning using the White Rose teaching scheme. This calculation policy
reflects the teaching methods used within White Rose.

Please note that early learning in number and calculation in Reception follows the ‘Development Matters® EYFS document, and this calculation
policy is designed to build on progressively from the content and methods established in the Early Years Foundation Stage.

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 reflecting the aims of the National Curriculum 2014 that pupils should make rich connections across
mathematical ideas to develop fluency, mathematical reasoning and competence in solving increasingly sophisticated problems.

Children will generally follow the programme of study at broadly the same pace; however it is vital that pupils are taught according to the stage
that they are currently working at: they may need to continue working at a lower stage until they are secure enough to move on.

Aims

To introduce children to the processes of calculation progressing from concrete, pictorial to abstract means

To ensure children have a large proportion of time spent reinforcing number to build competency

To support children in developing ways of recording to support their thinking and calculation methods

To enable children to learn and interpret calculation signs

To provide consistent models and images across the school to promote secure understanding

To facilitate the use of tools to help children construct their understanding without promoting the over reliance of such tools

To enable children to strengthen and refine their mental methods in order to develop informal and formal written methods and judge the

accuracy of their calculations

e To support children in becoming more efficient and succinct in their recordings which will ultimately lead to efficient formal written
methods

e To understand mathematical vocabulary to allow children to carry out calculations correctly

¢ To promote the correct use of age appropriate mathematical vocabulary to enable children to explain their thinking and build reasoning
both verbally and in written format

e By the end of KS1, pupils should develop confidence and mental fluency with whole numbers, counting and place value. Pupils should
know the number bonds to 20 and be precise in using and understanding place value.

e By the end of KS2, pupils should be fluent in written methods for all four operations, including long multiplication and division, and in

working with fractions, decimals and percentages.
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Mental and Oral Methods of Calculation

Early practical, oral and mental work lays the foundations by providing children with a good understanding of how the four operations build on
efficient counting strategies and a secure knowledge of place value and number facts.

Reception By the end of this stage, children must be able to recognise patterns, begin counting sequences and recognise one more or one
less than any given number 0-100.

Year 1 Counting in multiples of 2, 10 and 5. By the end of the year 1, children can start learning the 2, 10 and 5 times tables.
Count and read, to and across 100 forwards and backwards beginning with any given number (0-100).

Year 2 Recall 2, 10 and 5 multiplication tables.

Year 3 Recall 2,10 and5 multiplication tables. Learn 3, 4 and 8 multiplication tables.

Year 4 Recall 2,10, 5, 3, 4 and 8 multiplication tables. Learn 6, 7, 9,11 and 12 multiplication tables.
Year 5/6 Continue to practise all multiplication tables up to 12 x 12.
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Addition

Progression in Calculations

Objective and
Strategies

Concrete

Pictorial

Abstract

Combining two parts
to make a whole:
part- whole model

2 38
whole { 2
" 33

?

Use cubes to add
two numbers
togetherasa
group or in a bar.

2Balls

Use Numicon shapes to subitise
numbers as well as explore
aggregation (combining 2 or more
parts to make a whole,) partitioning
and number bonds

4+3=7

1N=6 41+ 4
Use pictures to

add two numbers
togetherasa
group or in a bar.

Use the part-part
whole diagram as
shown above to move
into the abstract.
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Starting at the bigger
number and counting
on

eseseseeee |

Start with the larger number on the bead
string and then count on to the smaller
number 1 by 1 to find the answer.

. gweeettee v
| cerweecsese

12+5=17

/”_"‘\

’ m 11 12 4 15 16 17 1:3 19 .m

Start at the Iarger number on the number line and
count on in ones or in one jump to find the answer.

5+12=17

Place the larger number in your
head and count on the smaller
number to find your answer.

Regrouping to make 10.

} N

1start with the
bigger number and
use the smaller

Use a tens frame to show pairs which make
10.

number to make 10.

Use pictures
or a number
line.

3+9=

Regroup or partition the smaller number to make
10.

9+5=14
1 +4
*\/\
llllllllll/lllllllllll
0 1 2 3 4 5 6 7 8 (910 11 1213 (14) 15 16 17 18 19 20

7+4=11

If | am at seven, how many more
do | need to make 10?

How many more do | add on now?

REER g
PP HHH
Adding two or three 4+7+6=17
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single digits

Put 4 and 6 together to make 10. Add on 7.

. oeee eovtes A
. owen ecesee

Following on from making 10, make 10
with 2 of the digits (if possible) then add on
the third digit.

Make each number on separate ten frames
before moving part of one number to make
10 on one of the ten frames.

o000 eeeee
QO[O0 [0 AT
Qlo 2) 5

5+3=8
Illll(mll\
rr T T 1T 1T 1T T 1T 1T~
01 2 3 4 5 6 7 8 910
5+3=8

1213 4(5 6|78 9]1w0

Use a number track or number line to count on from
the largest number to find the total.

447 +6)= [10+7]
10
- ]

Combine the two numbers that
make 10 and then add on the
remainder.

Adding 2 digit numbers
by regrouping to the
nearest 10

Add by jumping to the nearest 10 and then
adding the rest of the number either as a
whole or by adding the tens and ones
separately.

35437 =72
P
35 40 70 72

35 +37=72

56 +36 =

56 +30=86

86+6=92
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Column method- no
regrouping

24 +15=

Add together the ones first then add the tens.
Use the Base 10 blocks first before moving onto
place value counters.

After practically using the base 10 blocks and place
value counters, children can draw the counters to
help them to solve additions.

T

T (0] | ‘ ®
T oo OO0

OO0 (EEEEE

00000

00®
@O

0]
o0
000

Calculations

21+42=

21
a2
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Column method- Make both numbers on a place value grid. Children can draw a pictoral representation of the
regrouping columns and place value counters to further Start b Hitioning th b
@ 146 support their learning and understanding. artby pa ‘I loning the numbers
before moving on to clearly show
0000 : 1527 . the exchange below the addition.
oo o0 :: o0 oo
ololol) s *  °* 0 4+ 5
000 ! | { { 40 + 8
L 2
s 00 0 o0 60 + 13 =73
L a®
Add up the units and exchange 10 ones for | ]
one 10. 7 1 g 1 536
o + 85
| | 0] 146 621
o0 | 5 11
(0]0) Show regrouping and exchanging ten ones for one | As the children move on, introduce
ten using Base 10 representation. decimals with the same number of
decimal places and different.
Add up the rest of the columns, exchanging Money can be used here.
Tens Ones
the 10 counters from one column for the
next place value column until every column I l I 778
has been added. +54.6 e 0 3 s o
. + £ 7 55
1274 £ 3 1 1 4
This can also be done with Base 10 to help I l 11 1 1
children clearly see that 10 ones equal 1 ten / 5 3 36 1
and 10 tens equal 100. K, 9 0 8 0
As children move on to decimals, money and l i ? Z |7| ::
decimal place value counters can be used to 9 3 5 1 1
support learning. 2 1 2

Key Vocabulary: Add, count, on, addition, plus, more, sum, total, altogether, increase, regroup, exchange
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Subtraction
Objective and Concrete Pictorial Abstract
Strategies
Taking away ones Use physical objects, counters, cubes etc to | Cross out drawn objects to show what has been taken away. 18 —3=15

show how objects can be taken away.

000 A AL

s i 8-2=6
i "', I X
: 15-3=[12
May 2023

Calculation Policy for Mathematics




Counting back

Make the larger number in your
subtraction. Move the beads along your
bead string as you count backwards in
ones.

“wess——.
ocoeoeeee @

13-4

Use counters and move them away from
the group as you take them away counting
backwards as you go.

Count back on a number line or number track

C NNV

2 10 11 12 13 14 15

Start at the bigger number and count back the smaller
number showing the jumps on the number line.

-10 -10
-1 -1 -1
34 35 36 37 47 57

This can progress all the way to counting back using two 2

digit numbers.

Put 13 in your head, count
back 4. What number are you
at? Use your fingers to help.
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Find the difference

Compare amounts and objects to find the
difference.

Use cubes to

build towers or
— make bars to find
* the difference

Use basic bar
models with

[ \] | \] items to find
V 4V 4 the difference.

5 Pencils

P

3 Erasers 7

—_— Countonto
i j i i I findthe
6 7 8 9 1w pp  difference.

P
.
¥

Comparison Bar Models

Lisa is 13 years old. Her sister is 22 years old.
Find the difference in age between them.

Draw bars to 13 ?
. A A
ﬂnd Lisa I:I
the difference S |

between 2 \2/2

numbers.

Hannah has 23 sandwiches,
Helen has 15 sandwiches. Find
the difference between the
number of sandwiches.

Part Whole Model

Link to addition- use the
~ part whole model to

/ v help explain the inverse
e

between addition and
subtraction.

10

If 10 is the whole and 6 is one of the parts.
What is the other part?

10—-6=

Use a pictorial representation of objects to show the part part
whole model.

Move to using numbers within
the part whole model.
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Make 10

14-9=
o own
PR | T

Make 14 on the ten frame. Take away the
four first to make 10 and then takeaway
one more so you have taken away 5. You
are left with the answer of 9.

13 _7 =6 -4 -3

(4] '
L A A A A A A A A A A A A A A A A A ]
o 1 2 3 4 65 (6 7 8 9 (10 11 12013 14 15 16 17 18 19 20

Start at 13. Take away 3 to reach 10. Then take away the
remaining 4 so you have taken away 7 altogether. You have

reached your answer.

16 — 8=

How many do we take off to
reach the next 10?

How many do we have left to
take off?

Column method
without regrouping

Use Base 10
to make the
bigger
number then
take the
smaller
number away.

Show how you
partition
numbers to
subtract. Again
make the larger
number first.

EEEEEEEEEEI| |
OO | BEEE
OIIIT1T1T1T111

(EEEEEEEEEN]
E=SSSS==SSag

e EEEE S S S ey

| © | ®
o e

Calculations

5
2
=2

Calculations

176 -64 =

176
T 64
112

Draw the Base 10
or place value
counters
alongside the
written
calculation to
help to show
working.

47-14=23

40+ 7
— 20+ 4

AL+ B

This will lead to a clear written
colu
5 Z mn
subt
e ‘ Z racti
e —
2Cud -

Calculation Policy for Mathematics

May 2023



http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPyKt_H6h8kCFUNEFAodiFAGCA&url=http://huppiemama.com/teaching-subtraction-using-manipulatives/&bvm=bv.106923889,d.d2s&psig=AFQjCNEr_xOQu7fhwvMOMFTIen6kpdc03g&ust=1447317198959935

Column method with
regrouping

Use Base 10 to start with before moving on
to place value counters. Start with one
exchange before moving onto subtractions
with 2 exchanges.

Make the larger number with the place
value counters

| | (] Calculations
©0 |o00 [e00®

Start with the ones, can | take away 8 from
4 easily? | need to exchange one of my tens
for ten ones.

0| @ | ®

i Calculations

©0 0@ |ee0@® | ¢
00000
00000

Now | can subtract my ones.

Now look at the tens, can | take away 8
tens easily? | need to exchange one
hundred for ten tens.

. Calculations
ee00® =

(Y ) -

00000
QUK Draw the counters onto a
l | .
BBVEI|2D g®®®® place value grid and show
5
3 12 6 what you havg taken
away by crossing the
- 5 counters out as well as
3 5 1 clearly showing the

exchanges you make.

Skep 3
0 1lga

1 rrrs =24

rrre

When confident, children can
find their own way to record the
exchange/regrouping.

Just writing the numbers as shown here shows that the child
understands the method and knows when to
exchange/regroup.

836-254=582

H ' 2 v
300 130 6
_ 200 50 &

500 80 2

Children can start their formal
written method by
partitioning the number into

clear
place
F28-582= 146
. value
‘F 2 g colu
2
-?— — mns.

ik 6

Moving forward the children
use a more compact method.
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@

i Calculations

ee00® ¢
CEOEC® @ ;- B8

Now | can take away eight tens and
complete my subtraction

0000 5‘2‘5'11
oo -

Show children how the concrete method
links to the written method alongside your
working. Cross out the numbers when
exchanging and show where we write our
new amount.

This will lead to an
understanding of subtracting
any number including

decimals.
5 12 1
2 6 3 . 0
- 2 0 5
2 3 0 5

Key Vocabulary:

Count back, take away, fewer, subtract, less, minus, difference between

Calculation Policy for Mathematics

May 2023




Multiplication

Objective and Concrete Pictorial Abstract
Strategies
Doubling Use practical activities to show how to

double a number.

p

5

b

double 4is §
4x1=8

;
LS

Use Numicon to double a number.

Draw pictures to show how to double a number.

Double 4 is 8

O

16
/7 \
10 6
Ix2 Ix2

20 12

Partition a number and then
double each part before
recombining it back together.

Counting in multiples

Lk——-—r

Count in multiples supported by concrete
objects in equal groups.

Y, SN, N, M, S0,
C:\r’\ff\‘”}fll‘»‘;?'r‘\f
e, W et W e, s i, o
8] 5 Lt [} 20 25 0

Use a number line or pictures to continue support in counting

in multiples.

Count in multiples of a
number aloud.

Write sequences with
multiples of numbers.

2,4,6,8,10

5,10, 15, 20, 25, 30
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Repeated addition

Use different

There are 3 plates. Each plate has 2 star biscuits on. How many biscuits are there?

2 add 2 add 2 equals 6

5 5 5

Write addition sentences to
describe objects and pictures.

2R

objects to add m 5+5+5=15 242424242210
equal groups. 001 23 4 56 7 8 9 101112 13 1415

Arrays- showing
commutative
multiplication

Create arrays using counters/ cubes to
show multiplication sentences.

Draw arrays in different rotations to find commutative
multiplication sentences.

0000 +x2-¢
000 0000
dmd=8
. . Q@ 1x4=8
@ 00
a0
000 00
d=7T8

Link arrays to area of rectangles.

Use an array to write
multiplication sentences and
reinforce repeated addition.

00000
00000
00000

5+5+5=15
3+3+3+3+3=15
5x3=15

3x5=15
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Grid Method

Show the link with arrays to first introduce
the grid method.

4 rows of 10

4 rows of 3

Move on to using Base 10 to move towards
a more compact method.

Children can represent the work they have done with place
value counters in a way that they understand.

They can draw the counters, using colours to show different
amounts or just use circles in the different columns to show
their thinking as shown below.

Start with multiplying by one
digit numbers and showing the
clear addition alongside the

grid.

30

5

210

35

210 + 35 = 245

Moving forward, multiply by a
2 digit number showing the
different rows within the grid

4 rows of 13 method.
X T u
| ——
— 10 8
| ——
I ]
Move on to place value counters to show 10 100 80
how we are finding groups of a number.We
are multiplying by 4 so we need 4 rows. 3 30
® @ -
4x126 X 1000 | 300 40 2
E 10 | 10000| 3000 | 400 | 20
8 8000 2400 | 320 | 16
Fill each row with 126.
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g Q0000 ®  4x126
o
(=) [Co)(o

Add up each column, starting with the ones
making any exchanges needed.

B3 @

e
OROE

0]0)

@G@g DEEIE @

peq  [fop

Then you have
your answer.
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Column multiplication | Children can continue to be supported by Bar modelling and number lines can support learners | Start with long multiplication,

place value counters at the stage of when solving problems with multiplication alongside reminding the children about lining up
multip | the formal written methods. their numbers clearly in columns.
licatio . . .
N If it helps, children can write out what

they are solving next to their answer.

32
x_24
8 (4x2
120 (4 x 30)
40 (20x2)
600 (20 x 30)
768
7 4
It is important at this stage that they x 6 3
always multiply the ones first and note o2
down their answer followed by the tens 2 0
2 4 0

which they note below.

This moves to the more compact
method.

2 3 1

1342
x 18
13420
10736
24156

Key Vocabulary: Groups of, product, lots of, multiply, times,

Calculation Policy for Mathematics May 2023




Division

Objective and Concrete Pictorial Abstract
Strategies
Sharing objects into Children use pictures or shapes to share quantities. Share 9 buns between three
groups people.

I have 10 cubes, can
you share them
equally in 2 groups?

$F

9+3=3
8+2=4
Division as grouping Divide quantities into equal groups. Use a number line to show jumps in groups. The number of 28 +7=4

Use cubes, counters, objects or place value
counters to aid understanding.

| .....‘ .....|..l'.|....l ‘..... ‘ eeeee ‘.....‘
0 5 10 16 20 25 30 35

96 + 3 = 32
0

M/]ﬂ*‘ 3 <3 o8

ol

jumps equals the number of groups.

20+-95="7
5 % 2=20

Think of the bar as a
whole. Split it into the
number of groups you
are dividing by and
work out how many
would be within each

group.

Divide 28 into 7 groups. How
many are in each group?
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Division within arrays

Link division to multiplication by creating
an array and thinking about the number
sentences that can be created.

e T

Find the inverse of

multiplication and division
sentences by creating four
linking number sentences.

. L °® ° *

GEELE
4x7=28
i i i 28+7=4

Fg15:3=5 5x3=15 Draw an array and‘us‘e I|r.1es to Sp|l‘t jch-e array into groups to
make multiplication and division sentences. 28427

15+5=3 3x5=15 '
Division with a 14 +3 = Jump forward in equal jumps on a number line then see how Complete written divisions

remainder

Divide objects between groups and see
how much is left over

y 28 2 8 2
2 JE 2 3t 2 J

N

12 13

0 4

many more you need to jump to find a remainder.

Draw dots and group them to divide an amount and clearly

D000

remainder.

and show the remainder using

r.

29 + 8 = 3 REMAINDER 5
T

dividend divisor quotient
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Dividing by 1 digit
(grouping)

Use grouping to support understanding of short division when dividing a 3 or 4-digit number by a 1-
digit number.

quotient
divisor )dividend

856 ~ 4 = 214 |
©9©e9 0—00
°—- Tl
QO Booag P ETETY
©0 @9
(@)

8,532 + 2= 4,266 |

Begin with divisions that divide
equally with no remainder.

2 1 8
3
4,8 7 2

Move onto divisions with a
remainder.

8

6
3
5/4 3 2

Finally move into decimal places to
divide the total accurately.
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Divide multi-digits by 2 | When dividing up to 4- digits by 2-digits, written methods become the most accurate as concrete and
digits (short method) pictorial representations become less effective. Children can write out multiples to support their
calculations with larger remainders. Children will also solve problems with remainders where the
guotient can be rounded as appropriate.
0 3 6 - -
N PR | 432 +12=36 quotient
divisor )dividend
) . 0 4 8 9
TIN5 =48 |
‘ 15 ‘ 30 ‘ 45 ‘ 60 ‘ 75 ‘ 90 ‘ 105‘ 120‘ 135‘ 150‘
Divide multi-digits by 2
digits (long division) 0 6 2x1=12
g g 3 12x2=24
. . 1 21413 2 12x3=36 ; .
Children should write out +Te 1o (x30) 15 < 4 - 4 ( 432 = 12 = 36 )
multiples to support - 12x5=60 | - - |
their calculations with (x6) :gxef?z
K _ 7 2 x7 =84
larger remainders. 12x8=96
0 12x7=108
12 x10 =120
0 4 8 9 i 3 ]
5|73 3 5 x1B=15
i . —6lo0lol o xawo 2%x15=30
( ' 3Ix15=45
7,335 + 15 = 489 1|3]3]s
— -11/2 0 0 (xep 4x15=60
1 35 5x15=75
- 113 5 (x99 10x15=150
4]
Key vocabulary L L . . . .
Array, Divisisor, Dividend, Exchange, Quotient, Remainder, Sharing, Grouping —how many groups?

Reviewed and edited by Paula Birley, May 2023
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