Dobwalls Community Primary School

Calculation Policy

poBWALLS C.P. Scrgg,

ONE ALL
AND

Last update November 2022



Mathematics Calculation Policy

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 awareness of 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 representation) of
concrete-pictorial-abstract approach. Reinforcement is achieved by going back and forth between these
representations.

Concrete representationistThe enactive stage - a pupil
first infroduced to an idea or a skill by acting it out with
real objects. This is a 'hands on' component using real
objects and it is the foundation for conceptual
understanding.

Pictorial representationistThe iconic stage - a pupil has
sufficiently understood the hands-on experiences
performed and can now relate them to
representations, such as a diagram or picture of the
problem.

Abstract representationistiThe symbolic stage - a pupil is
now capable of representing problems by using
mathematical notation, for example: 12 + 2 = 6.
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Structuring Learning

Language <€ > Pictures
Children must have concrete
experiences that enable them to
create visual images. They
should be encouraged to
articulate their learning and to
become pattern spotters.

Haylock and

Concrete Experiences
Cockburn (2008)
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EYFS and Year 1

Concrete

Pictorial

Abstract

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

|

SEE] L1 L

Children to represent the cubes using dots or
crosses. They could put each part on a part-
whole model too.

4+3=7
Fouris a part, 3is a part and the whole is seven.

Counting on using number lines using cubes or
Numicon e.g. 4+ 2

5 68

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

The abstract number line:

What is 2 more than 42

What is the sum of 2 and 42 What is the total of 4
and 22 4 + 2

S

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

Children to draw the ten frame and
counters/cubes.

Children to develop an understanding
of equality e.g.

6+5 6+o=11
Peee0 [@@ 6+5=p+4
It SIS B

eeeEE (@ 3

Year 2
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Concrete

Pictorial

Abstract

Combining three parts/numbers/groups of
objects using physical objects.

Children to represent objects as part of a bar
model.

Recognition of number bonds and knowing to
start with the larger number should result in

7+3+2 children being able to carry out these number
L [ 1 1 | | | calculations written as number sentences.
\ N/ 7+3+2
(Using knowledge of | 7 Y 7+3=10
number bonds to 10 would lead to 10 + 2) -
12
TO + O using base 10. Continue to develop Children to represent the base 10 e.qg. lines for 41+8 1+8=9
understanding of partitioning and place value. tens and dot/crosses for ones. 40+ 9 =49

41 +8

._l_Os | s
Bt

AN

TO + TO using base 10. Continue to develop

understanding of partitioning and place value.

36 +25

10s | 1s
0| &
A NEY

1

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

Looking for ways to make 10.

36 + 25= 36
P
F +25
1 2 61
1;
30+20=50
5+5=10
50+ 10+ 1 =61 Formal written method

Years 3,4, 5and 6
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Concrete

Pictorial

Abstract

Use of place value counters to add HTO + TO,
HTO + HTO etc. When there are 10 ones in the 1s
column- we exchange for 1 ten. When there are
10 tens in the 10s column- we exchange for 1
hundred.

€.9. 243 + 368

This

method would be extended to adding four digit
numbers in Year 4.

e.g. 5678 + 1235

@D
ook

e
D

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

10

00
(1

o)

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 é.

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

| 00s
00

This method again could be developed for Years
4, 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

r—i-llm---,]O

-] [ = Lh

o I | SN T

Addition Conceptual Variation; different ways to ask children to solve 21 + 34
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EYFS and Year 1

o s o @@
apples does Jon hav e®0e0e

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

Word problem:s:

In year 3, there are 21 children and
in year 4, there are 34 children. How
many children in total?

21 + 34 =155. Prove it

5470m

21 +34=

Year 2

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

21
+34

O=21+34

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

14 17 )

A A
f

— J

Year b S L

17

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

?

£1238.50

|

o + B|iml\w ]

Missing digit problems:

10s | 1s
00 |
Q00| ?

2 5

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

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
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EYFS, Year 1 and Year 2

4-3=1

{
/

*00 - ¢

Concrete Pictorial Abstract
Physically taking away and removing objects Children to draw the concrete resources they 4-3=
from a whole (ten frames, Numicon, cubes and | are using and cross out the correct amount.The |0 =4-3 4
other items such as beanbags could be used). bar model can also be used. 3 | ?

Counting back (using number lines or number
tracks) children start with 6 and count back 2.
6-2=4

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

The abstract number line:

What is 2 more than 42

What is the sum of 2 and 42 What is the total of 4
and 22 4+ 2

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

6+5
O[0[0[0[0] (9]0
o [ [ [ ] ﬂﬁ% -
slelslslsl (@

Children to represent what they see pictorially
e.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.
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Finding the difference (using cubes, Numicon or
Cuisenaire rods, other objects can also be used).
Calculate the difference between 8 and 5.

".”.mln" 0%
This is a physical representation of theé 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 ‘part’ is.

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

000 O OO0
0000 O«——
3
R 5 e
76—-23= .. :
76
23 2
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=7-4have the same
difference.

Making 10 using ten frames.

Children to present the ten frame pictorially and

Children to show how they can make 10 by

14-5 discuss what they did to make 10. partitioning the subtrahend.
(0000 o -1 14-5=9
0000 oozoo 0000 Z /\
90 00000 0030 4 1
vl 14-4=10
10-1=9
Column method using base 10. Children to represent the base 10 pictorially. Column method or children could count back 7.
48-7
—— 4 8
10s [ 1s 1s -~ 7
THRES TRER
. 4 |
4 1
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Years 3,4, 5and 6

mBaLIENE

exchanged for 10 ones so that 26 can be
physically taken away.)

Column method using place value counters.
234 - 88

100s| 10s | 1s 100s| 10s | 1s
€ ICO0O010000
0 |00 0000_ (=] ocdoogoo
000088
100s| 10s | 1s
000010000
o pocdlgs

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

234 - 88

Concrete Pictorial Abstract
Column method using base 10 and having to Represent the base 10 pictorially, remembering Formal column method. Children must
exchange. to show the exchange by circling. understand that when they have exchanged
41 - 26 41 -26 the 10 they still have 41 because 41 =30 + 11.
(In the second grid, one of the tens has been
_10s | s | [10s | 1s 0s | 1s

_UN
2 6

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

25 1
- 1562
192

important to use in a range of contexts-
measures and money.
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Year 4

There are 3,160 booksin a shop. 1,226 are in Englizh and
the rest are in French. Howmany French booksare

there?

3160

1226 7

Awhole to Lapland costs £5005 for a family of four,
the Smith's have onby saved £3767_75, how much

money do they still need to find?

£5005

E£3787.75

Raj spent £321, Timmy spent O =391-186 Missing digit calculations:
£186.
391 3 9
How much more did Raj spend? 186 z
Calculate the difference
between 391 and 186. - . -
What is 186 less than 3912
391 0 5
186
EYFS and Year 1 Year 2 Year 3
Peter has 5 pencils and 3 erasers. How many more pencils than Sarah picked 76 flowers. 23 of them were yellow, how
erasers does he have? many of them were pink? 315 315 — 185 = ?
3 Pencils 185 ? 185 + ? =315
76
\\\;\ \\ \\\ \\ ‘ \
N )\ N\ N\ N 3 2
' ' ' ' ? 185+315="7
= ~ 185 315 ?-185=315
3 Era\;rs ) ? M
) Year 6

Chioe wants to buy a newcar or£5450. She has £4885.87in her
savings account. Her Dad gives her £150 for her bithday How

much maore meney does she need to save?

£5450

£4585.87 £150 ?
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EYFS and Year 1

Concrete Pictorial Abstract
Making it clear you are adding the same Double the ladybird spots 2+2=4
number. 4 5+5=10
3+3=6
. Double 5
fingers '\
5+5=10
v ll‘v
1=[s1
Repeated grouping/repeated addition Children to represent the practical resourcesina | 3 x 4=12
3 x4 picture and use a bar model.
A+4+4 4+4+4=12
There are 3 equal groups, with 4 in each group.
®® 9 ¢ =
®® 09 ¢ _
Number lines to show repeated groups Represent this pictorially alongside a number line | Abstract number line showing three jumps of
3 x4 e.g.. four.
— B 3Ix 4=

Year2 and 3
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Concrete

Pictorial

Abstract

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

RO

X
5 lots of 2

Children to represent the arrays pictorially.

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

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

Partition to multiply using Numicon, base 10 or

-

rr)
TXiX)

4 XJ)

J

b 0|

PO O

A1)

Children o represent the concrete manipulative
pictorially.

Children to be encouraged to show the steps
they have taken.

4 x 15
FI
10 &
Wx 4=40
Bx 4= 20
A numberline  #*E#0=60 on qlso be used:
- =i ) L T ]
P Vo Ve =
o] B
a L

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

3% 23 10s | 1s
Q0 Q00
0 000
©O 000
6 9

Children to represent the counters pictorially.

(L N

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

3x23 3x20=60
3x3=9
20 3 60 + 9 =69
23
x 3
69
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Years 4, 5and 6

Concrete Pictorial Abstract
Formal column method with place value Children to represent the counters/base 10, Formal written method:
counters. pictorially e.g. the image below.
6x23
6bx23=
100s] 10s [ 1s 93
co | 898
.
80 000 X 6
ar
O ¢
00
ol °C o] 388 1 2 4
Al 3
When children start to multiply 3 digits x 3 digits and 4 digits x 2 digits etc., they should be confident = Z2 6
with the abstract: 7T 4 4
1 2
To get 744 children have solved 6 x 124. 2 4 8 0O
To get 2480 they have solved 20 x 124.
3 2 2 4
1 1
Answer: 3224
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Multiplication Conceptual Variation; different ways to ask children to solve 6 x 23

Mai had to swim 23 lengths, é Find the product of 6 and 23 What is the calculation?
23 | 23 |23 | 23 | 23 | 23 times a week. 6x23 = What is the product?
' | How many lengths did she swim
in one week? .-
2 L = =B x23 100s 10s 1s
With the counters, prove that 6 x - 888
23 =138 b 23 000
Q00
x 23 x 6 000
Multiplication Problem Solving
EYFS and Year 1
Children will experience equal groups of objects. Year 2 M
They will work on practical problem solving activities involving 4 Childr‘en gl:' 1‘0 Thg Cinemﬂ,
R They each pay £15. How much
' % % = do they spend altogether?
S :‘mirs of socl'sk.s .-?
/&5 ‘g e 15 | 15 | 15 [ 15
.: 3 jﬁ % Hpl Sg ™ ti-'::n-gul:l"\-ur?
Year 4 — Year 6
A computer costs 5 times as much as a F+I+3 =49 -
television. The television costs £429. The costto run a sports centre is £4375 a If 5 friends went on hD”dClY and each pﬂid
week, how much would it costto run for 16 £579.75 what was the total cost of the

How much does the computer cost?

?

weeks?

holiday?

LI“I

£437T5

3 wesk

Cost of the
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EYES, Year 1 and Year 2

Division
Key language: share, group, divide, divided by, half.
Concrete Pictorial Abstract
Sharing using a range of objects. Represent the sharing pictorially. 6+2=3

6+2

<>

7\
! 8

) )

3 3

Children should also be encouraged to use their
2 times tables facts.

Children physically group items and count in
groups.

YR Yy

Model forming arrays to aid counting when this
develops into counting in multiples.

12+3=4
®\/0\/®
® 9 |®
® 9/ ®
®/ \9/\®

12+3=4

Repeated subtraction using Cuisenaire rods
above aruler.
6+2

3 groups of 2

Children to represent repeated subtraction
pictorially.

=2 2
f;; ié;;;iCD )
o oz_ 4 06

Abstract number line to represent the equal
groups that have been subtracted.

-2 -2 -2
S 3 4 5 e
3 groups

Year 3
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Concrete Pictorial Abstract
2d + 1d with remainders using lollipop sticks. Children to represent the lollipop sticks 13 +4 -3 remainder 1
Cuisenaire rods, above a ruler can also be used. | pictorially.
13+4 Children should be encouraged to use their
Use of lollipop sticks to form wholes- squares are times table facts; they could also represent
made because we are dividing by 4. — S — repeated addition on a number line.
( S - D } ‘ | ) I ‘ ‘3 groups of 4, with 1 left over’
— — —
. . ) ) ) { WV—\
There < are 3 é : 3 9 |
whole squares, with 1 left over. 3
Sharing using place value counters. Children to represent the place value counter Children to be able to make sense of the
42+3=14 pictorially. place value counters and write calculations to
000000 p— _ jgo.vg’rhe process.
@d@b Coeee e B
‘ 42=30+12
10s | 1s 10s | 1s Fl0s [ -5 30+3=10
- L ig 12+3=4
S © ) : 10+4=14
&)
= Q Qo0
000000 _
e ) 00 0O
10s [ 1s 0s | & 3
() 0000 |=14 ° O O O
(&) 0000 ° 3 :
(&) 0000 o k. '
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Years 4, 5and 6

J—

. Make 615 with place value counters.

2. How many groups of 5 hundreds can you
make with 6 hundred counters?

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 fens can you make
with 11 ten counters?2

5. Exchange 1 ten for 10 ones.

6. How many groups of 5 ones can you make

with 15 ones?

Long division using place value counters.
2544 + 12

1000s | 100s | 10s 1Is
o0 gm 0000 0000

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

Concrete Pictorial Abstract

Short division using place value counters to Represent the place value counters pictorially. Children to the calculation using the short
group. . g division scaffold.
615+5

©0 1

00 |

(o Yo e

7 Pupils apply this with a remainder

196 r3
6| 115739

Then interpret the remainder as a fraction % then
a decimal: 0.5

196.5
6\ 115739.30
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Progressing to long division to find a decimal
remainder:
We can group 24 hundreds :
| B o 12(2544
into groups of 12 which leaves 74 7 ge8§
with 1 hundred. —_—
1 1 5/4 3 290
30 i
After exchanging the hundred, we 12] 2544 1 3 2
have 14 tens. We can group 12 tens 24 1 2 0
into a group of 12, which leaves 2 tens. 14
_12 1 2 0
2
1 2 0
_ 0212 o Simplfy
After exchanging the 2 tens, we 1212544 | this method
have 24 ones. We can group 24 ones 24 info long division:
into 2 group of 12, which leaves no remainder. g
— 2 8. 8
24
—o 15‘4 382 120
Division Conceptual Variation; different ways to ask children to solve 615+ 5
Using the part whole model below, | | have £615 and share it equally What is the calculatfion?
how can you divide 615 by 5 between 5 bank accounts. What is the answer?
without using short division? How much will be in each 5 . 6 1 5
accounte
615 pupils need to be putinto 5 ms 105 15
groups. How many will be in each 615+ 5= ©0 OO0000,
" group? .
L) O=615+5 oY [p0000(0000e
e 00000 (00000
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Division Problem Solving

EYFS and Year 1

There are 8 cans.

F5%° 5o
% ‘}:}%

Year 4 2

Desmond and Melissa collect cards. They
have 192 cardsin all. M elissa hasthree
times as many cards as Desmond. How
many cards does Desmond have?

192

M M M

Year 2

There are 18 sausages. %

Put 18 sausages equally on 2 ]

plates. |
DD

There are 9 sausages on 2 plates: 18 + 2 = 9.

2x9=18

Year 5
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?

- '7'»"‘“; 5

Y5205 gt
e SR e
[fo [9o]%[35 [4o] 99 40

Year 3

Four children bought a present for -
£28. They shared the costs equally.&
How much did each child pay?

28 T

A
| 1

present
= £28 + 4=£7
Year 6

Paul and David hire a cartogether ata cost of
£297.50. Paul pays 6 times more than David.
How much does David pay?

£297 .50

\ ’ ﬂ_r_J

Paul

David
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