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Introduction

This calculation policy sets progression of learning in calculations across the school, taking
into account Maths No Problem! - A Singaporean teaching style in Maths.

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 is the methods used to help our pupils with
calculations and has been devised to meet requirements of the National Curriculum for the
teaching and learning of mathematics. It is also designed to give pupils a consistent and
smooth transition between year groups.

The key pedagogy behind the Singapore Maths textbooks and Maths Mastery 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
pictorial stage, where pupils are encouraged to relate the concrete understanding to
pictorial representations. The final abstract stage is a chance for pupils to represent
problems by using mathematical concepts. 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.

EYFS

Children in EYFS will learn using the White Rose scheme of learning which underpins the
new Educational Programme for Mathematics (DFE July 2020) and will support teachers to
deliver a curriculum that embeds mathematical thinking and talk. It allows for key
mathematical concepts to be revisited and developed further across the year.

Problem Solving

Where possible, concepts should be taught in the context of real life. Teachers should
ensure that pupils have the opportunity to apply their knowledge in a variety of contexts
and problems (exploring cross-curricular links) to deepen their understanding.



Main Principles

What is maths mastery?

Teaching maths for mastery is a transformational approach to maths teaching which stems
from high performing Asian nations such as Singapore. When taught to master maths,
children develop their mathematical fluency without resorting to rote learning and are able
to solve non-routine maths problems without having to memorise procedures.

Concrete, pictorial, abstract (CPA)

Concrete, pictorial, abstract (CPA) is a highly effective approach to teaching that develops a
deep and sustainable understanding of maths. Developed by American psychologist, Jerome
Bruner, the CPA approach is essential to maths teaching in Singapore.

Number bonds

Number bonds are a way of showing how numbers can be combined or partitioned. They
are used to reflect the ‘part-part-whole’ relationship of numbers.

Bar modelling

The bar model method is a strategy used by children to visualise mathematical concepts
and solve problems. The method is a way to represent a situation in a word problem,
usually using rectangles.

Fractions

In Singapore, the understanding of fractions is rooted in the Concrete, pictorial, abstract
(CPA) model, where children use paper squares and strips to learn the link between the
concrete and the abstract. At the heart of understanding fractions is the ability to
understand that we’re giving an equal part a name.



EYFS

In EYFS, pupils should be developing their concept of the number system through the use of
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.

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.

eg.6+2=8

First count out a group of
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Pupils should recognise different ways of making numbers. E.g 6 can be made as:




Pupils should count out a group of objects, move some away and recount the total.

8-3=5
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After pupils have recognised different ways of making numbers, they should use this
number bond knowledge to help with subtraction facts. Children should use concrete
materials to start counting back in order to solve subtraction problems. 8 — 3 =
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Children will experience equal groups of objects. They should work on practical problem-
solving activities.

Use a range of concrete materials to show a number and then repeat the number to show
doubling. Then move onto pictorial representations.
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Pupils should have many practical experiences of sharing objects e.g. sharing between 2

people, or finding % of a group of objects.

Use a range of concrete materials to show a number and then share them equally. Then
move onto pictorial representations.
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Year 1l

Use objects to count on and add by using number bonds.

part
V) ¢ 3 : 9 s
part part whole

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

64329 44—+
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Add by using number bond knowledge and tens frames in order to make 10 / add the ones.
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Introduce the part-part-whole method

- . ®

Introduce to the bar method. Use visual bars to show the calculation.
i)
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Building on from the 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.

-

Subtract 3 from 15.
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12 13 14 15
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15-3=12 s S o5
[ 12 | 13 | » | 15 ]
There are 12 flowers left. g S
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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 much more” and “What is

the difference between”.

6-4=7
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16-4=12
There are 12 flowers left

Pupils will be exposed to
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Sam has 6 doughnuts left

the idea of commutativity to understand the idea of fact families.
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T
s
oe - 8 + 4 = 1
@] [ ] 45 + 8 = 12
10 + 2 8 4

This is a family of addition
and subtraction facts.

Children should start recalling subtraction facts up to and within 10 and 20, and should be

able to subtract zero.

Use part-part-whole, bars and base ten to explore structure and answer missing number

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

representations.
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twin pock

L U i

Associate grouping to equal rows so children learn to count up in the same number.

% 7%y 2% 3 cookies in 1 row
‘< &F% 2% 6 cookies in 2 rows

2 &5 B 12 cookies in 4 rows

0000 #*1-8
0000

2x4-=8

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

§x2=10

A a0 4
2x5=10

\ 27(5:'0

E§x2=10
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Building on multiplication knowledge and EYFS division strategies, children practise
grouping concrete objects equally in order to count the amount in each group. Use a range
of concrete materials before pictorial representations.

....................................

....................................

Build on practical materials by sharing and moving objects.

XXX
660664

Divide quantities into equal groups. Use cubes, counters, objects or place value counters to
aid understanding.
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Year 2

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

Method 2 Add e
Mathod 1 Count on from 25 ' ' . 000 Add 34and 5
|2t |22] 23 4 | 25|26 27| 28| 2 0] ()

2543228 e

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

..... 2 3 = -
25+3=28 1+ 20 = 39
19 +.20)
Use knowledge of number  bonds to add numbers @K lg:igz‘;g

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

....... . - 26+18=
i ’ tens ones
tens ones , 2 6
! s s ‘ 8

Children should use bars as a visual model to solve addition calculations and be exposed to

word problems.
95
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Before moving onto the written method, children should add using a range of resources

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

Method 2 Add orwn

Mathod 1 Count on from 25 ' . ' (XX ) Add 34and 5
|21 | 22[23] 2 [ 25 26| 7 [ 28| 29 0] ()

) anes

543228 b 18

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

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

tans ones tana e
1 .
o e 3 7 - i 7 i
- " - 2 & -
¥ 1 L
3
T=2u]l)

When renaming, you subtract the ones first, and then cross out the number you need to
rename and write new number on top.

Use knowledge of number

bonds to subtract.

/ ¥ 2 2% - 16
! t / \ /\

32 =16 = i

odutes [INEGEEE
solve subtraction calculations and exposed to children | P
— T — 27

Children should use bars as a visual model to

word problems.

- A A M
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Begin with consolidating Year 1 repeated addition and associate to multiplication.
3+43+43+3=12
L ,"‘ “ & 4 threes = 12

‘6“ -A‘

& &

4 groups of 3 =12
hx3=12
Before moving onto the written method, children should add using a range of resources and
methods

RN NNEEN
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Children will associate the law of commutativity to multiplication using arrays and practical
resources to show.

5x2=10 2x5=10

2x8is equal to 8 x2

P G « = ‘
Move onto abstract route with problems. < v, Yy 9/ A v,
= -‘%/ 251 2 X 3 - 6

Include bar models to represent multiplication:

| have 3 packs of 6 eggs. How many eggs altogether?

A A A
f \ T \

6 6 6

Missing number calculations to apply and consolidate children’s understanding of
multiplication.

1)3xH=12 2) Bx4=20 3)2x2+M@=10 4) Bx3-2=7
5) Bx2 =5x4 6) BxE=3x4 7) Bx2=4x0

15



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 show division

and link to the abstract calculation with the + sign.

=0
,d‘aa‘.
="eT Tavs
‘.::.‘%%inuuuuia

Associate to the law of commutativity to show link between multiplication and division.

J J I

MY ANY NAY Y x22]) ———— 10:225

10+2%5 20920 = 104522

Work through CPA approach.

Use @y to stand for 3 Use a division equation.

Useiforeochbog‘ 5 - I8N = IS

Using symbols to stand for unknown numbers to complete equations using inverse
operations
Bl+2=4 20=0R=4 Rl+El=4

Fractions:

Find half of quantities and express these as a fraction:

% of 6 = 3. Ensure practical and visual equipment used (overlaying Numicon, coloured
multilink, two sided counters)

16



Year 3

Introduce the expanded column method first using manipulatives first:

| L

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

N ores » ] et 4 ones Q
| |

|

! 10 )
P = ’
e Add the ones first.
e Carry the numbers directly above the next number, ““l B
ensuring that the carried number is recorded first. ” s 3

® The + symbol is positioned to the left, away from the digits °

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

45 39
f B Y 6 A
\ J

Fractions - add fractions of the same denominator within one whole — using

N |-
+
N e

equipment and real-life situations to aid understanding.

17



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.

“"l ' l”“ ‘s |Il”
. ' B % o o I S

I — Al e I =

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

I | ‘ . 3 D D
: ‘ s
4 ) .

:

Carry on, introducing multi-step renaming in single calculations.

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

word problems.
136

A

Ravi [ i ]

\ _(_ﬁ/
43

\ J

Y

136 = &8 =8 18



Introduce by applying already known knowledge to multiples of 10. Use a range of

manipulatives to show.

............................. o ) )

vil | 1 |
Wil . I . H e . e
. i ¥ H
LY

4x8= 32

4x80= 320 |

L L I T A T L L LR TR SUMINSSSASERNENN ) SUM————————— S

Consolidate repeated addition before moving onto multiplication of 2-digit numbers.

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

Show partition to show how this looks, using manipulatives as a supporting mechanism.
Show column method alongside.

Multiply 12 by 4,

Step 2 Multiply the tens by 4

Stepl  Multiply the ones by 4

12+4=48

.
2ones x4 = 8 ones i 1ten =4 = 4 tens

104 2+4

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.

18
ro——
2tens t o h t o Continue to use CPA
4 Z 4 7 approach and visual
3 x 4 bars when solving green _
— 1 8 8 rrTu'It'lpllc'atlon and \ = J
division in word 18x2=36
problems.

o ) ] ] There are 36 green crayons
Missing number calculations to apply and consolidate children’s

understanding of multiplication

1)3xB=12 2)Bx4=20 3)2x2+B=10 4) Bx3-2=7 5) Bx2 =5x4
6) AxF=3x4 7)BAx2=4xF
19



Introduce division by using manipulatives to divide (working on times table in order — 2, 5,
10, 3, 4, 8). Show partitioning to link in division.

68.2 38 Gtens+ 2
* 3 terns
Step ) Dwscte 6 tens by 2
} 60 .
6 ters
Step 2 Dwvicle 8 ones by 2 Bones+2
= & ones
60 L]

Step 3 Add the retulty

Oters v2 Boness+

Show ‘chunking’ method of division, using known division facts to take away chunks. Also
show ‘short division” method and link 2 methods together.

1 2
8 ) 9 6 Also introduce the ‘Bus Stop’ method to
- ? 2 give the children an alternative method 872+3=124
- 1 6 for short division. Multiples of the divisor 124
0 can be written vertically to help with the 3r37_2

calculation.

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

36
r ; \
48 + 6 =
B =
SIS { A
3642218 4
Sam has 18 beads, | Fd |

20



Year 4

Reinforce column method by using concrete materials first:

Find the sum of 2314 and 4240

| sosofioo][':00]100] BTV
W | e | 100

Add ones N )
Add tens &5 \_/ @@ 10 10

Add hundreds

I“ = ) G 10 10

0
o0

Move onto pictorial, using bar modelling.

— T

‘ ?

Show expanded method to make link of place value. Move straight onto compact method.
When renaming, the number is carried directly above the number.

Use concrete materials to show renaming.

> @@w 4 2 5 6
sif:oof 100 2 s 1 9 8 7
@@ 1 3 addones 1 1 1
i 3 add 4 2 5 b
0 10 I¢ { 1 1 0 0 addhundreds
g :o ; oo + 5 ) 0 addtl *1 ® 87
© 6 2 4 3 6 2 4 3

Fractions - add fractions of the same denominator going up to or beyond one whole - using
equipment and real-life situations to aid understanding. (Note; improper and mixed number
fractions are not taught explicitly in this year group, answers can be expressed either as
improper or mixed numbers, but the link between the 2 isn’t explicitly taught).

5 4
_+_
eg 7 7

21



Reinforce column method by using concrete materials first, including for renaming.

358 -4

-----

-
subtroct s [Srerorope - 2 8
1 B | WS R
128 2 3 0
6000
Move onto pictorial, using bar modelling. r - )
L ¥y A o A
3419 2268 ?

Show expanded method to make link of place value. Move straight onto compact method.

5380
- .-";- .‘.""‘--. .
9 thousands 4 hundrads { tans 10 omas
= X thousands = 1 hundred = & tons = § onet
£ thousands 1 hundred 1 ten 1 one

When renaming, the number is crossed out and rewritten directly above. Use concrete
materials to show renaming.
00| » |00 o0

D (o000 g ¢
|90 y

)

QOOOX X XXX

p.4

i

QOCOO X XXX
&
%)

o
e

Fractions - Subtract fractions of the same denominator - using equipment and real-life
situations to aid understanding. (Note; improper and mixed number fractions are not
taught explicitly in this year group, answers can be expressed either as improper or mixed
numbers, but the link between the 2 isn’t explicitly taught).

5 4 9 4 . ;
e.g —---or =--includediagrams
7 7 8 8

@ | ©

22



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.

| ' 2

2 | : 6

- 6 *: 3 l’ 0
1 3 1 3

Use different CPA approaches to show the same calculation.

100000

100 000

20 3 010 [0

6 120 . 10 10 (OO

20+6 s=6 |10 30 ((HCHE)

_ 10 10 €Y €Y €Y

236120418 e
. 138 o,

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 3
x 2
_ - 400x2 =800
4 1 4 0 /qx 70x2 = 140
. r 8900 3x2= 6
9 9 4 6 - W 473 %2 = 946
Depth of understanding:

§, . E =

E

£ < [

ol =
R

23



Pupils should continue to develop their knowledge and understanding of dividing by two-
digits, using chunking and short division. Move onto 3-digit using the same approach.

Also introduce the ‘Bus Stop’ method to give the

children an alternative method for short division.

: O 2
4 ) 0 8 Multiples of the divisor can be written vertically to help
- 4 with the calculation.
8
- 8 372+3=124 86 r 2
0

124 3
3la72 54 3 2

If there is a remainder, this should be noted after the quotient.
1 2

>
~
wm

75 + 6 =12 remainder 3

quotient

N O

Move onto 3-digit numbers divided by a single digit number after children are secure with
2- digit numbers. Use the same concept; show chunking and short division, with CPA

approach.
100
0 /8] 18] remoinder 1 / \
S TEC 0 (% %
o A1
100 + 3 = 33 remainder 1 — 1 — s .

24



Year 5

Carry on using previous methods taught in previous years to add, using the same

terminology. Continue up to place value being taught.

Extend to numbers with at least five digits and include decimals. Add numbers with

different amounts of digits, e.g. 4 digit and 5 digit, presented horizontally, so children have

to consider place value when setting out in column format)
3587 + 675 =4262

23587
+_4675
28262
111

When adding decimals, use place value counters to show addition and use when renaming.

000|000 m:l ' 00001010101
OO |01 0105 01 01|68 66 6 I— oo Tor on o.xotm o;.:uui '—.

0101 0104 o om 01 01 01 01 01|08 0c8

Extend to up to two places of decimals (same number of decimals places) and adding

several numbers (with different numbers of digits).

372.8
127.7
+54.6
555.1
112

Fractions - Add fractions with the 3

same denominator or denominators 8

which are multiples of the same
number.

ooo‘[ox 01 01 01 01
000«

|
oo o oz

Representations are used to support this.
7 .3
3-+6= 2t 15 Include:

y 3 6 9 7 8 . , 7 14
2,3 -+ -=-+-(manipulation) -+—
8 8 8 8 8 8 8 8

25



Carry on using previous methods taught in previous years to subtract, using the same

terminology. Continue up to place value being taught.

Refine compact decomposition methods, ensuring the method is being used for the right
type of question, avoid using it for questions such as 3005 — 1897, as it is much more
appropriate to use manipulation or counting on (as difference is small.

4,5,
e 3\1 Include where there is one zero on top
= ON line — but more than this and
-3624 manipulation should really be used.
1937

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

renaming.
~0%  [ee° B Seccsss T
e N =

Fractions: Subract fractions with the same denominator or denominators which are

multiples of the same number.

5 3 6 9 6 1 14 5
2.2 1842218412 242
8 8 8 8 8 8 8 8

3 % +2 % =3 g +3 = g (Use of manipulation makes this very easy!)

Note — answers do not have to be in simplest form.

Representations are used to support this include:

3 3 2 3 9 3
eg: 2-3  g2.32 243
4 8 4 8 4 8

26



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 digit.

Continue short multiplication ThHTO x O and TO.ths x O (with numbers up to 2 decimal

laces).
P ) Moving on to:
1
238 28
X 7
168 —>28x6
1666 +56 b 28x20
25 728

Use knowledge of relationships to manipulate multiplication:

e.g. | know that 16 x4=8x8 or 25x48=50x24=100x 12

24 x15=12x30 =360
36 x16=72x8=576
c x25=64x 100
162 xc=81x30

Fractions: Multiply proper, mixed number and improper fractions by whole numbers:

ax7
Use pictorial representations: At Pizza Palace each of the 4 family members eats five quarters of
pizza. How many whole pizzas were eaten?
I
e, uin
P @D
=5s
240 »
nl a5a
2@ s4a
:in
CI ]

27



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 divide by 1 digit
before slowly adding further digits.

Show chunking and short division method. When chunking, show partitioning as value.

Show chunking and short division method. When chunking, show partitioning as place
value.

5048 -8= | 631 06 31
8 ) 5048
5048 -~ A800
/\ 2 4 8
4800 248 "8
% ;
240 8 &
0

Continue using the ‘Bus Stop’ method to give the children an alternative method for short
division. Multiples of the divisor can be written vertically to help with the calculation.

2 1 8 432 +15=28r12

3 EEHE
418 7 2 15/432

Move on to long division method as a more efficient method without remainders:

28



Year 6

Carry on using previous methods taught in previous years to add, using the same
terminology. Continue up to place value being taught.

Manipulate numbers where possible in order to add mentally
Continue as in Year 2, 3, 4 and 5 but with appropriate numbers including extending to
adding 0.9, 1.9, 2.9 etc

e.g 54.8+12.7 =55.0 + 12.5 = 67.5 using manipulation to the nearest whole number

Extend to numbers with any number of digits and decimals with 1, 2 and/or 3 decimal

places. 13.860
13.86 +9.481 = 23.341 +_9.481
23.341
111

Revert to expanded methods if the children experience any difficulty.

Fractions: Add fractions with different denominators — understanding equivalence is vital
before this work commences. Answers should be expressed in their lowest form or as
mixed numbers if appropriate. e.g.

2 3 14 12 26 13
-+-= —4— =—=—
4 7 28 28 28 14

Add a mixture of proper, improper and mixed number fractions. E.g.

this is a more challenging example — children would start
FPENS. ST L EA ging examp

0% % 9 with smaller and easier denominators to begin with).

.5 17
Mastery: 6§+?

+

I
N

W

+
N

I

Il
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Carry on using previous methods taught in previous years to subtract, using the same

terminology. Continue up to place value being taught.

Children will extend into using the decomposition method efficiently for decimals and large
numbers, knowing when it is appropriate to use this method and when it is appropriate to
count up or manipulate numbers.

e.g 21476 — 18739 (use column) 20008 — 19993 (count up) 14.3 — 10.92 (manipulate to
14.38 - 11.00)

Fractions: Subtract fractions with different denominators — understanding equivalence is
vital before this work commences. Answers should be expressed in their lowest form or as
mixed numbers if appropriate. Answers do not have to be expressed in their simplest form
however it is good practise to do so.

eg 12.3 - 82 12 _30
813777 87 28

Subtract a mixture of proper, improper and mixed number fractions:
8 3 80 27 53
e.g.2;+15-2%-1ﬁ- l%

(this is a more challenging example — children would start with smaller and easier
denominators to begin with).

Mastery:
5 17
69

I
o) I

30



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.

When multiplying decimals, use the same method but ensure the decimal point is in with all
values carefully written, in line, on either side.

Fractions: Multiply simple pairs of proper fractions (express answer in simplest form).

% x %2 Begin by ensuring full understanding of manipulation of fractions such as doubling a
fraction or halving a fraction (and also manipulating multiplication by doubling one number
and halving the other).

This can then lead to seeing the relationship between the denominators/numerators being

multiplied.



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 divided by 1 digit
before slowly adding further digits. Teach how to express a remainder as a decimal and as a
fraction.

.6
16 21 376ml+5= ?5—ml
3 5/511 .0 5

Continue with partitioning where necessary for mental calculation (see year 4 bar

partitioning)

136 + 25
=272 +50
=544 + 100 =5.44

27+15=54=+3
Carry on using long division method, introduce remainders:

Fractions: Divide proper fractions by whole
4

numbers: 5 + 2 Use pictures to represent this:

Divide whole numbers by fractions: 2@
/ B 5o
6 + % @ how many halves make 6? Suddenly,
this becomes easy. m4em \
s 5 2
However, with understanding of division s 5

manipulation they can make fractional division

easy:

24+ % =48+%=96+1

32
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