Leven CE (VC) Primary School

%b Together we shine as one.

Vision

At Leven CE Primary School, we want all children to know they can achieve well in Maths and to
enjoy the problem-solving aspect of our carefully sequenced curriculum. We know all children can
access Maths and can develop a secure fluency of basic skills and so a focus will be given to this in
order to approach more complex problems with greater confidence. We want our children to
develop a love of Maths and be able to use the basic skills of Maths to succeed in an ever-changing
society. Our dream would be for our children to show such a love of Maths that they go on to further
study this at a higher level or choose occupations that incorporate mathematical skills.

Rationale

Mathematics is a creative and highly interconnected discipline that has been developed over
centuries, providing the solution to some of history’s most intriguing problems. It is essential to
everyday life, critical to science, technology, and engineering, and necessary for financial literacy
and most forms of employment. A high-quality Mathematics education therefore provides a
foundation for understanding the world, the ability to reason mathematically, an appreciation of the
beauty and power of Mathematics, and a sense of enjoyment and curiosity about the subject.

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 No Problem — a Singaporean teaching
style in Maths.

Pupils are taught strategies to develop and strengthen their mental agility daily. They are also
required to apply written calculation skills to:

¢ Represent work that has been done practically

e Support, record and explain mental calculation

o 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 (CPA)

A key principle behind the Singapore Maths textbooks and Maths Mastery is based on the concrete,
pictorial and abstract approach. Pupils are first introduced to an idea or skill by acting it out with real
objects (a hands-on approach). Pupils are then moved onto the visual stage, where pupils are
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encouraged to relate the concrete understanding to pictorial representations. The final abstract
stage is a chance for pupils to represent problems by single mathematical notation. Whilst this
Calculation Policy aims to show the CPA approach to the different calculations, it is not always
noted further up in the year groups. However, it is expected that the CPA approach is used
continuously in all new learning and calculations even when not noted.

EYFS

In EYFS, pupils should be developing their concept of the number system using concrete materials
and pictorial representations. They should experience practical calculation opportunities using a
wide variety of equipment, e.g. small world play, role play, counters, cubes etc. They develop ways
of recording calculations using pictures, etc.

Addition: Add two single digit numbers, counting on to find the answer.

Pupils must be provided with opportunities to develop their skills so that they are able to count
reliably, including one to one correspondence and count on from a given number. Pupils should be
given the opportunity to count out sets of objects and then combine them to make a total, e.g. 6 + 2

thmun.tw.tu.grm&paf
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of 2. Finally combine them
‘n to find a total
Pupils should recognise different ways of making numbers. E.g. 6 can be made as:

%o K

® 9

Subtraction: Using quantities and objects, subtract two single-digit numbers and count back
to find the answer.
Pupils should count out a group of objects, move some away and recount the total. 8 -3 =5

BERXE
L 4

299 1

After pupils have recognised different ways of making numbers, they should use this number bond

The Basic Skills Agency

# Uy @ s

Zas1g. o0
Healthy Schools [6 ] QuALITY mARK [ 6]




Leven CE (VC) anary School

ﬂl‘- Together we shine as one.

knowledge to help with subtraction facts. E.g.:

5 2

Children should use concrete materials to start counting back in order to solve subtraction
problems. 8 — 3 =

B 9 £ €0 1 1 &8 O

¥ N W

| | | | | | | |
| | | | | | | I

|
|
012 3 45 6 7 8

Multiplication: Solve problems, including doubling
Children will experience equal groups of objects. They should work on practical problem-solving

' 7R\
,NM |

Use a range of concrete materials to show a number and then repeat the number to show doubling.
Then move onto pictorial representations.

A A Q9 D w e
A A Q9 TR W
S =k

Division: Solve problems, including halving and sharing

Pupils should have many practical experiences of sharing objects e.g. sharing between 2 people, or
finding 2 of a group of objects.
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Use a range of concrete materials to show a number and then share them equally. Then move onto
pictorial representations.

C 1% gl P
Gy € ‘ fm_ﬂF _ar\

Year 1

Addition: Add one-digit and two-digit numbers to 20, including zero
Use objects to count on and add by using number bonds.

part

L) 00 ecocooe e

2 ‘ 3 . 5 part >®
part part whole 3

Use numbered number lines to add, by counting on in ones. Encourage children to start with the
larger number and counton. + 1+ 1 + 1

64329 O8>

0123456789201

Add by using number bond knowledge to make 10/add the ones.

e =
L . & H - E
. mm - llllll'll[il III"I
e e p— e e e -
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Subtraction: Subtract one-digit and two-digit numbers to 20, including zero

Building on EYFS methods, children consolidate understanding of subtraction practically. Use
physical objects to count back, which is then reinforced on different number squares and number
lines.

Subatract 3 from 15

15-3=12 — et

Thatra ore 12 flowers it R R AR,

Pupils use knowledge of place value to partition 2 digit numbers in order to subtract ones from the
number. They will be exposed to language such as ‘How many more’ and ‘what is the difference
between?’

=b=7

W-8a7 =
' EEEERERE R R 16 /%) o 0 9 O O O O W -8
TTYEI L @b .- vl
. . Y EEE LK 10-8=2
FEEREREEY ¥ ;t !’ :j-:;fu *eoeoeooeoe 4+2=6
rrrY Y e e weee
_ seesmsooe
]:1 J' 1l —
6=4=12 W-Beb E L]
There are 12 flowers left Sam has 6 doughnuts left

Pupils will be exposed to the idea of commutativity to understand the idea of fact families.
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o8 44 TE
== AL :: |
a8 a8 8 + 4 = 12

- 4 + 8 = 12
a & 10 F B &

= 12
\@ This is a family of addition

e 8 L and subtractien facts.
e o9 e ||
| a8 aa ]

'? A 12 - & = &
L+ 8 0+ 2 s 8 B = & = B

Children should start recalling subtraction facts up to and within 10 and 20 and should be able to
subtract zero.

Multiplication: Solve one-step problems involving multiplication by calculating the answer
using concrete objects, pictorial representations, and arrays

Children should practise making equal groups first and add them to associate repeated addition
with multiplications. Use a range of concrete materials before pictorial representations.

A — tmiﬁiii
el 1 11111111

s &FD AW 12 cookies in 4 rows

There are 10 toy soldiers in one row
2 tens = 20
There are 20 toy soldiers altogether

Division: Solve one-step problems involving division by calculating the answer using
concrete objects, pictorial representations, and arrays

Building on multiplication knowledge and EYFS division strategies, children practise grouping
concrete objects equally to count the amount in each group. Use a range of concrete materials
before pictorial representations.
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Build on practical materials by sharing and moving objects.

6é66éé¢

iéé666 COCOGD

Addition: Add with 2-digit numbers
Before moving onto the written method, children should add using a range of resources and
methods.

[ [T

Use a range of resources to add and assomate to a written method (column method):

tens ones

ebod) __ Gonrt o om 2 ) Add 34 and 5
[;:_.-.*l;--.l;--.];ﬂ ,-nl.'r'l;n_zul-.n] .'. f\cm

Use knowledge of number bonds to add numbers:

.-;

19-+:20
./ 10+20=30

@ . 9+30=39

When renaming, show the expanded method, but link straight to the compact method.

[T [2eT 1
: L 2L R T 2 5 »
s 2 S L LT 1 9
. B .
2 8 . 3 9
25+3=28 19 + 20 = 30
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Children should use bars as a visual model to solve addition calculations and be exposed to word

problems.
25 kg
f o \
Lulu I ] 9 l:g
J———

S —
v J

5\

Subtract: Subtract with 2-digit numbers
Before moving onto the written method, children should subtract using a range of resources and

methods, including using knowledge of number bonds to subtract numbers.

Mathoo 2 Subtroct anes
Mamed 1 T — “'. '.“ ".
(21 ]22] 25| ] 2:-|?ﬁ|2?| 28| 29] 30 P o0 e ﬁ"} Px" EP\ / 8-3=5
T B i @ 20+5=25

IJ-."

Use knowledge of subtraction to take away groups of 10. 4 — 1 = 3 therefore 40 — 10 = 30

Use a range of resources to add and associate to a written method (column method)

lams =T

tens ones
W (Y 3 J
5 g 7 i S
1 3

3 =]y

v e
Ty

L]
L
L

When renaming, you subtract the ones first, and then cross out the number you need to rename

and write new number on top.
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tens ones

. 2 12
/ e 3 2
y . - 1 6

1 6

32-16=16
Use knowledge of number bonds to subtract.
2% - 16 =
/ \ / \

Children should use bars as a visual model to solve subtraction calculations and be exposed to
word problems.

a5
'y : \
adults [ NNEG

children | [

Multiplication: Calculate mathematical statements and solve problems for multiplication
within the multiplication tables (2, 5 and 10)
Begin with consolidating Year 1 repeated addition and associate to multiplication.

J+J+3+3=]12

s & - - s & & threes = 12
COOCADCD fopeai=1
kx3=]2

Before moving onto the written method, children should multiply using a range of resources and
methods.

|

' l I . ' I t{2]3]a|s|e|7|8]o]w
+ 11 s | 1 !
s 8§ 5 B 3 5 w m i 8 : 1 12|13 |a 15|16 17|28 [19]20

—

=
4
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=
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Children will associate the law of commutativity to multipliation using arrays and practical resources
to show.

S5al=10 St ) N Re—— = US| SN | ST | S ) 1

ix-tulqunlh-hz E'ill_imulmiuz -
Move onto abstract route with problems.

Ai‘/éi‘/./_"’ 2x3=6

Division: Calculate mathematical statements and solve problems for division within the
multiplication tables (2, 5 and 10)
Build on Year 1 by consolidating grouping equally. Use a range of resources to show division.

Work on each times table in order (2, 5 then 10). Use idea of grouping before showing division and
link to the abstract calculation with the + sign.

MEN YT PP VEIISY

&% 2% 5% 5% 5% 5% % 5% 2% &8

20+ 10
=2
Associate to the law of commutativity to show link between mutiplication and division.
5x2=10 10+2=5
2x5=10 10:5=2
Work through CPA approach.
Use g to stand for S
Use i for each bag.
15+3=5
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Year 3
Addition: Add numbers with 3 digits.
Introduce the expanded column method using manipulatives first.

I -

Add the ones first in preparation for the compact method.

Introduce addition with renaming using the compact method with manipulatives first. Show how to
rename, with partitioning.

Regroup the ones

14 ones = 1 tan + & onea Q

i 10 4
=
LA h ] [
L

L]
L ! 8
. . 2 5 [+
&

e Add the ones first.

e Carry the numbers directly above the next number, ensuring that the carried number is
recorded first.

e The + symbol is positioned to the left, away from the digits.

(Il 3
I

Continue to use bars as a visual model to solve addition calculations and be exposed to word
problems.

0

(] e =
by
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Subtraction: Subtract numbers with 3 digits

Children should use mental strategies to subtract 1 digit numbers and multiples of 10 from 3 digit
numbers.

Introduce subtraction with renaming using the compact method with manipulatives first. Show how
to rename, with partitioning.

||I|I T ||||| ¥
f r i P
v T L - i .l' T . ¥
” [ETEE e 5 " . . r e
g i D

e Subtract the ones first.

e Cross out a number which needs renaming and write the new number directly on top.
e The — symbol is positioned to the left, away from the digits.

Carry on introducing multi-step renaming in single calculations.
2 hundreds = 1 hundred = 1 hundred

h
: e e '-'!' k
- - 00

300 -125=175

Continue to use bars as a visual model to solve subtraction calculations and be exposed to word
problems.

-

S

ut.nf:-
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136
r ; 3
Ravi | ' |
aries
\ ;) s

Multiplication: Multiply 2-digits by a single digit number
Introduce by applying already known knowledge to multiples of 10. Use a range of manipulatives to
show.

hx8= 32

-,

t‘
i
| o
=I

EE NN
M O
-
i
'I‘l‘l'-l‘
T
TN
:flfl'
TEr

o F e w
LXEX
A A A

4x 80 = 320

Consolidate repeated addition before moving onto multlpllcatlon of 2 d|g|t numbers.

e Multiply the ones digit by the single-digit number.
e Multiply the tens digit by the single-digit number.

Show how this partitioning looks, using manipulatives as a supporting mechanism. Show column
method alongside.
Multiply 12 by 4.

Step 2  Multiply the tens by &.

g Stepl  Multiply the ones by &.
[ 1Fsd wak

L o
v 2 ones = & = § anes 1 ten =& = & fang Ll
ek Fui

Show expanded method for conceptual understanding, but move straight onto the compact method
using same techniques and break-downs. When regrouping, always start with the larger value and
write on top of the next digit.
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2 tens t o h t 0
2 2
& 7
» & 4 ?
8 . 4
8 ones 1 B 8

Continue to use CPA approach and visual bars when solving multiplication and division word
problems.

Division: Divide 2-digit numbers by a single digit (where there is no remainder in the final
answer)
Introduce division by using manipulatives to divide (working on times tables in order — 2, 5, 10, 3, 4,
8). Show partitioning to link in division.

68+ 2= 3N Gtons+ 2

= 3 tens
S-Tl-p i Drvicha & taris by 2

222 =z

60 B

Gtons + 2

Step 2 Divicle 8 ones by

B

8 onas + 2

™ s | = & onas

=

60 8

Step 3  Add the results
Gtens +2 Bones+2

Show ‘chunking’ method of d|V|S|on using known division facts to take away chunks. Also show
‘short division’ method and link 2 methods together.

1 2
8 /) 9 6
- 8 (0]

1 6

-1 @6

0

Continue to use CPA approach and visual bars when solving multiplication and division in word
problems.
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Sam

,
LTI e—
2 —

36+2=18 ?
Sam has 18 beads.

Year 4
Addition: Add numbers with 4 digits

Reinforce column method by using concrete materials first.

’ _;,_" Teeew
4
. -
e
g | seeww
[ o
Add ones

Add tens
P P -
e * »

Add hundreds
136 = 245 = 381

Find the sum of 2314 and 4240.

eO09» OO
@ 00

OO 10w
10001000 10 10

Move onto pictorial, using bar modelling.
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4240
- »

?
Show expanded method to make link of place value. Move straight onto compact method. When
renaming, the number is carried directly above the other number. Use concrete materials to show

renaming.
:I: 4 2 5 B : i g
v SR E ¥ : 5 8 &
- 1 3 addones + 1 9 8 7
1 3 add
- = 4
L 1 1 0 0 addhundreds
+ 5§ 0 0 0 addthousands 6 2 4 3
6 2 & 3

Subtraction: Subtract numbers with 4 digits
Reinforce column method by using concrete materials first, including for renaming.

. ”l | | B8 | e

3 5 &8
subtract 1 i o B i 2
]23 Il* I3 L o o 2 3 G
Move onto pictorial, using bar modelling.
6000
f i
\ & A . A/
3419 2268 ?

Show expanded method to make link of place value. Move straight onto compact method.
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g 5@0
r__'___,..--"_'_'_ﬂf __.f. ‘\\\\\\_ﬁ
5 thousands 2 hundreds 7 tens 10 ones
= Jthousands = | hundred = Gtens = 9ones
2 thousands 1 hundred 1 ten 1 one

When renaming, the number is crossed out and rewritten directly above. Use concrete materials to
show renaming.

OQ = v OO S0 v w XX
@ ww 0O T | ¢ m'x}{
10 gg e
E KX

00 X & 18

00 00 v .

00 00 -1 2 9
00 00|

Multiplication: Multiply 2 and 3-digit numbers by a single digit, using all multiplication tables
upto12 x 12

Pupils should continue to develop their knowledge and understanding of multiplying by a single
digit, using short multiplication (the formal written method of compact multiplication). Show
expanded method but move straight onto compact method, as in Year 3, to show why and how to
regroup.
1 £ 2
zZ 3 . -
x 6 :

1 3 8 1

B i

Use different CPA approaches to show the same calculation.
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ww 000
0w 000
20 3 % i |45 2%
6 120 . 10 10
20%6 Ix6 10 10
0 0[O0
23=6=120+18 S Ve S
= 138 i/

Pupils must be secure in multiplying a 2-digit number by a single digit, before moving onto 3-digit
numbers. Repeat using same process as 2-digit numbers.

4 7
400x=2 = 800
/6?)\ 02 40
3x2= 6

70 3
- 473 %2 = 946

| O &
| OO |k

Division: Divide up to 3-digit numbers by a single digit
Pupils should continue to develop their knowledge and understanding of dividing by two-digitis,
using chunking and short division. Move onto 3-digit using same approach.

1 0 2

#)#DB

- &
8
- 8
0

If there is a remainder, this should be noted after the quotient.

1 2
6 ,} 7 -]
- §
B i g 75 + 6= 12 remainder 3

3 quotient

Move onto 3-digit numbers divided by a single digit number after children are secure with 2-digit
numbers. Use same concept; show chunking and short division, with CPA approach.
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=] 3 3 remaoinder 5 / \

ot 8 " (e /\
- . S c? 'y
100 + 3 =33 remainder 1 s e oo s
Years 5 -6

Addition: Add numbers with more than 4 digits
Carry on using previous methods taught in previous years to add, using the same terminology.
Continue up to place value being taught.

When addlng deC|maIs use place value counters to show addition and use when renaming.
oﬂﬂ B4 &4 &l B3

ol aa

|uﬂ0 a1 g1 90 81 - |ﬂ'ﬂﬂ"" A @l a1 o u—-l

i | i 4 ﬂﬂﬂlu am
— Igﬂ T T T T ﬁdd|.l-_.. Z |

l (TR T TR

Iﬂﬂ [0 0x oa ma o e o

3 B i i e

Subtraction: Subtract numbers with more than 4 digits
Carry on using previous methods taught in previous years to subtract, using the same terminology.
Continue up to place value being taught.

When subtracting decimals, use place value counters to show subtraction and use when renaming.

ﬁu“ '___; ﬁﬂﬂ:u &l i mul.;-—u [ (111} FIIIN;
i ﬂ | I“_ I ‘u-, ‘.“ D_E_m_u_l'i--_ e . : 4 B3 81 84 8 B i 4
{1} i & o - [1] B3 & EEL] P— |

Multiplication: Multiply numbers up to/more than 4 digits (with decimals in Year 6)

Carry on using previous methods taught in previous years to multiply, using the same terminology.
Continue up to place value being taught. Start with 4 digits multiply by 1 digit before slowly adding
further digits.

28
x 26

168—>28x6
+56 =) 28x20

728

When multiplying decimals, use the same method but ensure decimal point is with all values
carefully written, in line, on either side.
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Division: Divide at least 4 digits by single-digit numbers (and 2-digit numbers in Year 6)
Carry on using previous methods taught in previous years to divide, using the same terminology.
Continue up to place value being taught. Start with 4 digits by 1 digit before slowly adding further
digit. Show chunking and short division method. When chunking, show partitioning as place value.

5048 + 8= | 631 06 31
8 50 4 8
5048 = & 8 Q O
/\ 2 4 8
4800 248 ~ I
/N\ :
240 8 =
0

With remainders, continue with same method but replace new value with a crossing out. Put
remainders asr___, decimal and fraction. In Year 6, show how to continue with Os after the decimal

point.

]

7 6
- 350 =70
2 6
-285—5
1
3?5m[:-5=?5%ml And

Monitoring
The practical application of this policy will be reviewed by the subject leader in consultation with the

Headteacher within the school regularly. The effectiveness of the policy is demonstrated through
subject leadership reports to governors.

Reviewed: March 2024
Next Review: March 2026
Approved by Leven CE Primary School Governing Body: April 2024
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