Mathematics Caleulation Polt

This policy has been designed to teach children through the use of concrete, pictorial and abstract methods. This
calculation policy should be used to support children to develop a deep understanding of number and calculation.

This policy has been developed with an emphasis on Singapore methods to develop number awareness and fluency.

The policy only details the strategies; teachers must plan opportunities for pupils to apply these; for example, when
solving problems or where opportunities emerge elsewhere in the curriculum.

Using the concrete-pictorial-abstract approach:

Children develop an understanding of a mathematical concept through the three steps (or representatLon) of
concrete-pictorial-abstract approach. Reinforcement is achieved by going back and forth between these

representations.
Concrete representation The enactive stage - a pu.pi.L Symbols is
first introduced to an idea or a skill by acting it out Structuring Learning / I \
with real objects. This is a 'hands on' component Language « > Pictures
. . . . . Child, hi
using real objects and it is the foundation for s e A s o \ l /
. create visual images. They
conceptual understanding. bkl Se meciibanis: ; : Haylock and
articulate their learning and to nEven Eiparimote Cockburn (2008)
. . . . . . become pattern spotters.
Pictorial representation The iconic stage - a pupil has
. . ¢ o
sufficiently understood the hands-on experiences - - ‘
performed and can now relate them to %\
representations, such as a diagram or picture of the ) I
probLem.. Communicating <o g : ; = xx Pattern
Mathematically % % & Building visual images x |:u Spotting
t 2 3
Abstract representation The symbolic stage - a pupil e t is
now capable of representing problems by using
mathematical notation, for example: 12 + 2 = 6 .
E




EYES and Year |

Concrete

Pictorial

Abstract

Combining two parts to make a whole
(use other resources too e.g. eggs, shells,
teddy bears, cars).
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|
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Children to represent the cubes using
dots or crosses. Theg could put each part
on a part—whol.e model too.

b +3=7

Four is a part, 3 is a part and the

whole is seven. o

Counting on using number lines using
cubes or Numicon e.g. & + 2

01236567843%

A bar model which encourages the

children to count on, rather than count
all.

4 4
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The abstract number line:

What is 2 more than 47

What is the sum of 2 and 47 What is
the total of 4 and 27 4 + 2
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B 5 8

Regrouping to make 10; using ten frames
and counters/cubes or using Numicon.

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

i

Children to d,eveLop an understanding

of equality e.g.

6+0=11
6+5=5+010
6+5=0+4




Year 2

Concrete

Pictorial

Abstract

Combining three pa,rts/n.u,m,bers/grou,ps of
objects using physical objects.
7+ 3+ 2

(UerLg knowledge of number bonds to 10
would lead to 10 + 2)

Children to represent objects as part of a

bar model.
J

Vs
/7 + 3 =

| 7

\

+ 2

10
v

Recognition of number bonds and
knowing to start with the larger number
should result in children being able to
carry out these number calculations
written as number sentences.

/7 + 3+ 2
/7 + 3 =10
10 + 2 = |2

develop understanding of partitioning

and pLace value.
L1 + 8

|2
TO + O using base 10. Continue to Children to represent the base 10 e.g. 4Ll + 8 | + 8 =9
lines for tens and dot/crosses for ones. 40 + 9 = 49

10s | s
1l

Bk |9

NLS
]9

TO + TO using base 10. Continue to
develop understanding of partitioning
and pLace value.

36 + 25 :
N .
6 1

Children to represent the base 10 in a
place value chart.

B 10s

Look.i.n.g for ways to make [0.

36 + 25= 36

+25

1 5 61

30 + 20 = 50 '
5+5=10

50 +10 + 1 = 6l Formal written method




Years 3, 4, 5 and 6

Concrete

Pictorial

Abstract

Use of place value counters to add HTO
+ TO, HTO + HTO etc. When there are

0 ones in the Is column- we exchange

for | ten. When there are 10 tens in the
0s column- we exchange for | hundred.
e.g. 243 + 368

100s

10s

oo | 0000 |000
L0000 |
00 ,|\Go" /| 90
Q%2 <|ee

6 1 1

This method would be extended to
adding four digit numbers in Year 4
e.g. 5678 + 1235

SO v OO
ssclioscl{1oolio0

(This shows how the
chart would look
after each column
has been added
and exchanges have
happened.)

In Year 5, the chart would be extended
to five and six digit numbers including
decimals.

Columns to allow numbers up to 10
million and decimal numbers up to three
decimal places would be used in Year 6.

Children to represent the counters in a
place value chart, circling when they
make an exchange.

| 00s

000

This method again could be developed
for Years &, 5, and 6 by introducing
more columns and eventually a decimal
point. Children will need to draw their
own place value chart with the number
and format of the columns determined
by the numbers that are being added.

Formal written method

243

+368
611

11

e e

-] | = Lh

o (Y = ]




21| 34

apples does Jon have
than Sara?

Alison jogs 6,860 metres and Calvin
jogs 5,470 metres. How far do they
jog altogether?

Word problems:

In year 3, there are 2|
children and in year 4, there
are 34 children. How many
children in total?

21 + 34 55. Prove it

21 + 34

Year 2

Helen has 14 bread-
sticks. Her friend has
17. How many do they

have altogether?
17

21

+34
21 + 34 =
O =21 + 34

Calculate the sum of twenty-
one and thirty-four.

McDonalds sold £957.68 worth of
hamburgers and 1238.50 worth of
chicken nuggets. How much money did

they take altogether?

?

6860m 5470m

£1238.50

Missing digit problems:

10s 1s
00 |0
Q00| ?

? B

Year 3

A man sold 230 balloons at a carnival in the morning.
He sold another 86 balloons in the evening . How
many balloons did he sell in all?

Afternoon

Moring

Year 6

Jack went on holiday. His flight cost £70.50,
the hotel £1295 and spending money £427.89.
How much did Jack spend on his holiday?

?

£70.50 £427 .89

£1295




EYES, Year | and Year 2

beanbags could be used).
L - 3 = |

99| |

000 -

Concrete Pictorial Abstract
Physically taking away and removing Children to draw the concrete resources L - 3 =
objects from a whole (ten frames, they are using and cross out the correct O=14 - 3 !
Numicon, cubes and other items such as . | ’

amount. The bar model can also be
wsed. &

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

6-2=4

000, 92

1 2 3 4 5 6 7 8 9 |10

A bar model which encourages the
children to count on, rather than count

all.

4 4

N |

L ?

The abstract number line:

What is 2 more than 47

What is the sum of 2 and 47 What is
the total of 4 and 2?7 4 + 2

>

B 5 S

Regrouping to make 10; using ten frames
and counters/cubes or using Numicon.

6 + 5

[I0I0030]
CIEIEIEIE
@

30303030
‘!
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&
&
&

Children to represent what they see
chtorLaLLg e.g.
G,

g

Children to represent the calculation on
a number line or number track and show
their jumps. Encourage children to use
an empty number line.

S+

012345678910

O+
4 6




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

Calculate the difference between 8 and

5.
08—

This is a physical representation of the
part—whole/ bar model where 8 is the
‘whole’ and 5 is one of the ‘parts’. To
find the difference between 8 and 5,
children need to work out what the other

Children to draw the cubes/other
concrete objects which they have used or
use the bar model to illustrate what
they need to calculate.

OO0 O OO0O
0000 O«

76 - 23 = 76
23 e

Children should start to develop an
understanding of the inverse relationship
between addition and subtraction.

Find the difference between 8 and 5.
8 - 5, the difference is O

Children to explore why
9-6=8-5=7 -4 have the same
difference.

‘part’ is.
Making 10 using ten frames. Children to present the ten frame Children to show how they can make [0
4 - 5 pictorially and discuss what they did to |by partitioning the subtrahend.
make [0.
NO000 4 . 14-5=9
oe/eee po00e__@eRee / /\
},_I’_!‘ (00000 L0000 7 4 1
4 - 4 =10
I0 -1 =49
Column method using base [0. Children to represent the base 10 Column method or children could count
4 8-7 pictorially. back 7.
Is
10s 1s 10s 1s __10s e q_ 8
- RS N
s | Beul L |




Years 3, 4, 5 and 6

Concrete

Pictorial

Abstract

Column method using base |10 and

havi_ng to excho.nge.
L] - 26

10s | 1s 10s | 1Is 10s | 1s

\. ~\E_»$s

5

(In the second grid, one of the tens has
been exchanged for 10 ones so that 26
can be physically taken awag.)

Column method using place value
counters.

234 - 88

100s | 10s 1s 100s | 10s 1s
©0 O 0000 (-] OLO0000
——e 00000
0000

100s| 10s | 1s
(-] 10000

00

Represent the base |0 pictorially,
remembering to show the exchange by
circling.

Ll - 26

Represent the place value counters
pictorially; remembering to show what
has been exchanged.

234 - 88

Formal column method. Children must
understand that when they have
exchanged the 10 they still have 4l
because 41 = 30 + Il.

_KN
26
I'5

Formal column method. Children must

understand what has happened when
they have crossed out digits.

25 1
- | 562
| [ 92

It is important to use in a range of
contexts- measures and money.

VIS e 9k
-_ 36 080 k
69 - 339k




e Raj spent £39I, Timmy [0 = 39| - |86 Missing digit calculations:
spent £186.
3 9
391
How much more did Raj _ 6
OO |~ -
Calculate the difference 0 5
— 391 between. 39! and 186, What is 186 less than 3917
EYES and Year | Year 2 Year 3
Peter has ‘5 pencils and 3 erasers. How?m.any Sarah pi,cked, 76 fLowers_ 23 Of them
more pencils thc;.r;eizﬁ;sers does he haver? were yeuow, how many Of them were 315 315 —185="7
pink? 185 ? 185+?=315
76
¢ & & 23 ¢ ? 1185 +315=7?
B 185 315 ?-185=315
3 Erasers
Year 5
Year 4 Year 6

There are 3,160 booksin a shop. 1,225 are in Englizh and

Awhole to Lapland costs £5005 for a family of four,

the Smith's have only saved £3787 .75, how much
money do they still need to find?

the rest are in French. Howmany French booksare
there?

Chioe wants to buy a newcar or£5450. She has £4885.87 in her

savings account. Her Dad gives her £150 for her bithday How
much mare maney does she need to save?

3160

£5005

1226

E£3787.75

£6450

£4585.87 £150 7




EYES and Year |

Concrete Pictorial Abstract
Making it clear you are adding the Double the ladybird spots 2+ 2 =4
same rLu._m.ber. 5 +5 =10
anp Double 5 n 3+3=26
r.‘n:' \. v“ Lfffl',/‘ :~\ |, ‘,."'IJ“
| lﬁuxgus' ,
5+5=10
3 ]+[3]=[6
Repeated grouping/repeated addition Children to represent the practical 3 x 4 =12

3 x 4

L + 4 + 4

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

=)

resources in a chture and wse a bar

model. 88 % &%

Number lines to show repeated groups
3 x 4

Represent this pictorially alongside a
number line e.g.:

Abstract number line showing three

jumps of four.
3 x 4 =




Year 2 and 3

Concrete

Pictorial

Abstract

Use arrays to illustrate commutatively
counters and other objects can also be

wsed.
2 x5=5x2

Children to represent the arrays
chtorLa.LLy.

00
00000
B~ 60000

Children to be able to use an array to
write a
range of calculations e.g.

I0 =2 x5
5x2=10
2+2+2+2+2=10
I0=5+5

Partition to multiply using Numicon,
base 10 or Cuisenaire rods.

L x |5
3 s s:
s85leclslocsles

g
i

e

E: N
\\

fi

Children to represent the concrete
manipulative pictorially.

Children to be encouraged to show the
steps they have taken.
4 x 15

o &

10x 4=40

Sx 4=20

&0+ 20 = 60

A number line can
also be uwsed:

i e & a2 W ]

e *-_H_‘—x\/‘—ﬂ
& B ]

Formal column method with place value

counters (base 10 can also be used.)

3 x 23 7105

000|&

000
000

Children to represent the counters
pictorially.

[Os | Is
" 00 |ooo
00 00O
00O 000
6 q

Children to record what it is they are
doing to show understanding.

3 x 23 3 x 20 = 60
\ 3x3= 9
20 3 60 + 9 = 69
23
x 3
69




Years 4, 5 and 6

Pictorial

Abstract

Concrete
Formal column method with place value
counters.
6 x 23
100s | 10s 1s
000
800
888
000
000
100s | 10s 1s
000
000
800
° 000
.5 000
1 3 )

Children to represent the counters/base
10, pictorially e.g. the image below.

BOS

When children start to multiply 3 digits x
they should be con_fi.d.en_t with the abstract:

To get 744 children have solved 6 x |24.
To get 2480 they have solved 20 x |24,

3 digits and 4 digits x 2 digits etc.,

Formal written method:

6x23=

23
X 6
138

11

1 2 4
x > .E

7 4 4

1 2

4 8 0
3 2 2 4

Answer: 3224




are there

ﬁ % altogether?

A computer costs 5 times as much as a
television. The television costs £429.

How much does the computer cost?

?

B rTalry Oeeies oD
tFear it ot r T

I+3I+3F =9

Year 5

The costto run a sports centre is £4375 3
week, how much would it costto run for 16
weeks?

LI“I

3 wesk

Mai had to swim 23 lengths, Find the product of 6 and 23 | What is the calculation?
6 times a week. 6x 2% = What is the product?
23 |23 |23 [23 |23 | 23 How many lengths did she
' | swim in one week? Ll |
I 1=6x23 100s | 10s 1Is
? -
’ With the counters, prove that 888
6 x 23 = 138 6 999
23 x 8ss
EYES and Year | Year 2 Year 3
Children will experience equal groups of objects. 4 Ch”dl“en gn 1_0 1_he Cinemﬂ,
They will work on practical problem solving activities involving @ They eﬂCh Pay. EIE. HDW much
do they spend altogether?
% % There are 6 @ 2
pairs of socks. :
i oneg 19 19 15 15

Year 6

If 5 friends went on holiday and each paid
£579.75 what was the total cost of the
holiday?

Cost of the
holiday




EYES, Year | and Year 2

Concrete Pictorial Abstract
Sharing using a range of objects. Represent the sharing pictorially. 6 - 2 =3

6 + 2
| ) Q ) <::) <::) 3 3
“““ 3 g Children should also be encouraged to

use their 2 times tables facts.

Children physically group items and Model forming arrays to aid counting 12 + 3 = 4
count in groups. when this develops into counting in

e " multiples.

A1 A1 i1 2+3-4 [0)/0)\/e + u +

AoAS AAS A 0| ®

AA AL AL o/le|e®
c L 0L o/ \® ®

Repeated subtraction using Cuisenaire Children to represent repeated Abstract number line to represent the
rods above a ruler. subtraction chtorLaLLy. equ,a.L groups that have been subtracted.
6 + 2

-2 -2 -2

T feotoo o) R c 4 58

3 groups

3 groups of 2




Year 3

Concrete

Pictorial

Abstract

2d + Id with remainders using Llollipop
sticks. Cuisenaire rods, above a ruler
can also be used.
I3 + 4

Use of Llollipop sticks to form wholes-
squares are made because we are
dividing by 4.

o
There are 3 whole squares, with | left
over.

Children to represent the lollipop sticks
chtorLa.LLy.

13 + 4 - 3 remainder |

Children should be encouraged to use
their times table facts; they could also
represent repeated addition on a number
line.
‘3 groups of 4, with | left over’
4 ~4 -4
AT TN TN

B 5 9 I
o) 13

SharLrLg using place value counters.

L2 + 3 = |4

0000 00
10s 1s 10s 1s
2% )
KB 13 10s 1s
0000 |=14
0000
0000

Children to represent the place value
counter chtorLa.LLy.

BBOE__~oosee oo
: lOs !'5

Qo000
e oo
0000

Children to be able to make sense of the
pLace value counters and write
calculations to show the process.

42 + 3

42 = 30 + 12
30 + 3 =10
12 + 3 =4
10 + 4 = |4




Years 4, 5 and 6

Pictorial

Abstract

Concrete

Short division using place value counters
to group.
615 + 5

100s | 10s | 1s

©0 O\ooe

©9 Iboood|00000

® 000000 (00000

1 2 3

I. Make 615 with place value counters.
2. How many groups of 5 hundreds can
you make with 6 hundred counters?

3. Exchange | hundred for 10 tens.

4. How many groups of 5 tens can you
make with |l ten counters?

5. Exchange | ten for 10 ones.

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

Represent the place value counters
chtorLa.LLy.

1005

OO
&Y

oo

Long division using pLace value counters.

2544 + |2

1000s | 100s | 10s 1s
©0 ge Q000

We can't group 2 thousands into
groups of 12 so will exchange them.

Children to the calculation using the
short division sca.ffoLd.

51615
Pupils apply this with a remainder

196 13
6 | 115739

Then interpret the remainder as a

3
fra.cti.on. P then a decimal: 0.5

196.5
6| 115739.30




We can group 24 huhdreds 12 21544
into groups of 12 which leaves 74
with 1 hundred. T

After exchanging the hundred, we 1212544

have 14 tens. We can group 12 tens 24
into a group of 12, which leaves 2 tens. lg
1
2
0212
After exchanging the 2 tens, we 12|2544
have 24 ones. We can group 24 ones 24
into 2 group of 12, which leaves no remainder. 113
24
24

0

Progressing to long division to find a
decimal remainder:

2 88

1 5/4 3 290
30
1 3 2
1 2 0

1 2 0

1 2 0

0

Simplify this method into long division:
2 8. 8

1514 3182 120




Using the part whole model
below, how can you divide 615
by 5 without using short
division?

I have £615 and share it
equally between 5 bank
accounts.

How much will be in each
account?

615 pupils need to be put into
How many will be in

1615

6/5 + 5
6/5 + 5

5 groups.

each group?

What is the calculation?
What is the answer?

5

10s | 1s

00000

O0000
O0000

O000
DOO00

EYES and Year |

AT
e T

There are 4 boxes of 2 cans.

Year 2 Year 3
There are 18 sausages. =2 - Four children bought a present for -
£28. They shared the costs equally.*
How much did each child pay?
Put 18 sausages equally on 2 2x9=18 28 PR
plates. ‘ A
. g [ |
present
There are 9 sausages on 2 plates: 18 + 2= 9. .
i £28 - 4=£7
Year 5 Year 6

Year 4

Desmond and Melissa collect cards. They
have 192 cards in all. M elissa has three
times as many cards as Desmond. How
many cards does Desmond have?

Bar Model to support understanding of problem solving:

Frank has 4920 apples. He needs to
put them into baskets of 40. How many
baskets does he need?

- 5,”»"‘“‘
Y520 ot
192 e
[0 [ yo90]25 [40] 99 40
M M M 7 -

Paul and David hire a cartogether ata cost of
£297 50, Paul pays 6 times moare than David.
How much does David pay?

£297.50

| ’ J\ﬁ_J

P aul

David







