Meadowhead Community Infant
School and Nusery

Calculation Policy

This policy has been largely adapted from the White Rose Maths Hub Calculation Policy with further material added. It is a working document and will be
revised and amended as necessary. Progression within each area of calculation is in line with the programme of study in the 2014 National Curriculum. This
calculation policy should be used to support children to develop a deep understanding of number and calculation. This policy has been designed to teach
children through the use of concrete, pictorial and abstract representations.




Teaching for Mastery

At the centre of the mastery approach to the teaching of maths is the belief that all children have the potential to succeed. They should have access to the same curriculum
content and, rather than being extended with new learning, they should deepen their conceptual understanding by tackling challenging and varied problems. Similarly, with
calculation strategies, children must not simply rote learn procedures but demonstrate their understanding of these procedures through the use of concrete materials and
pictorial representations. This policy outlines the different calculation strategies that should be taught and used across the school, which is in line with the requirements of
the 2014 Primary National Curriculum.

Mathematical Language

The 2014 National Curriculum is explicit in articulating the importance of children using the correct mathematical language as a central part of their learning (reasoning). In
certain year groups, the non-statutory guidance highlights the requirement for children to extend their language around certain concepts. It is therefore essential that
teaching using the strategies outlined in this policy is accompanied by the use of appropriate and precise mathematical vocabulary. New vocabulary should be introduced in
a suitable context (for example, with relevant, real objects, apparatus, pictures of diagrams) and explained carefully. High expectations of the mathematical language used
are essential, with teachers only accepting what is

C.P.A 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.

Using the Concrete-Pictorial-Abstract Approach: Children develop an understanding of a mathematical concept through the three steps of: concrete, pictorial and abstract
approach. Reinforcement is achieved by going back and forth between these representations.

Concrete Representation: This is the first step in a child’s learning. The child is introduced to an idea or 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 Representation: Once the child has sufficiently understood the ‘hands on’ experience, they can be progressed onto relating them to pictorial representations,
such as a diagram or a picture of the problem.

Abstract Representation: This is the third step in a child’s learning. The child should now be capable of representing problems by using mathematical notation, for
example:12+2=6



Nursery and Reception

Addition

Subtraction

Multiplication

Division

Children are encouraged to gain a
sense of the number system through
the use of counting concrete objects.

They combine objects in practical ways

and count all. —
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They understand
addition as counting
on and will count on
in ones and twos using objects, cubes,
bead string and number line.
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They use concrete
and pictorial
representation to record their
calculations.
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They begin to use + and =

They are encouraged to develop a
mental picture of the number system
in their heads to use for calculations.

Higher attaining children may be able
to represent their calculations using
symbols and numbers within a written
calculations.

Children are encouraged to gain a sense of
the number system through the use of
counting concrete objects.

They
understand
subtraction as
counting out.

They begin to count back in ones and
twos using objects,

cubes, bead string and TR SR
number line. POCCC—CON00—

They use concrete and pictorial

representation to record their calculations.

They begin to use - and “®# -
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They are encouraged to
develop a mental picture of the number
system in their heads to use for
calculations.

Higher attaining children may be able to
represent their calculations using symbols
and numbers within a written calculation.

Children use concrete objects to
make and count equal groups of
objects.

They understand doubling as
repeated addition. 2 + 2 = 4.
y
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They use concrete and pictorial
representation to record their
calculations.

Higher attaining children may be able
to represent their calculations using
symbols and numbers within a
written calculation.

Children use concrete objects to count
and share equally into 2 groups.

6 cakes shared between 2 people each
person gets 3 cakes. 6 +2 =3

They count a set of objects and halve
them by making two equal groups.

They understand sharing and halving as
dividing by 2.

They will begin to use objects to make
groups of 2 from a given amount.
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They use concrete and pictorial
representation to record their
calculations.

Higher attaining children may be able to
represent their calculations using symbols
and numbers within a written calculation.




Objective & Strategy

Concrete

Pictorial

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

Use part part whole model.

Use cubes to add two num-
bers together as a group or
in a bar.

o

. . l .l . . Use pictures to
L add two num-
3 ey otk bers together
as agroup orin
I o

Use the part-part
whole diagram as
shown above to move
into the abstract.

Starting at the big-
ger number and
counting on

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

12+5=17
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10 11 12 13 4 15 16 17 % 19 20

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

5+412=17

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

Regrouping to make
10.

This is an essential skill for
column addition later.

6+5=11

Start with the
bigger number
and use the

smaller number
to make 10.

Use ten frames.
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S+ 9=

Use pictures or a number line. Regroup or
partition the smaller number using the part
part whole model to make 10.
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7+4=11

If | am at seven, how many more do | need to
make 10. How many more do | add on now?

Represent & use
number bonds and
related subtraction
facts within 20

2 more than 5.
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85 +2 =

Emphasis should be on the language
‘1 more than 5 is equal to 6.”
2 more than 5is 7."

‘8 is 3 more than 5.”
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Objective & Concrete Pictorial Abstract
Strategy
Adding multiples of 50=30=20 20+30=50
ten '
. ' , 70=50+ 20
- = e A tons + 5 ens = tens dD + D - ED
3 e B0 =

Model using dienes and bead strings

Use representations for base ten.

Use known number E‘ Children ex-
1=16 16-1=
facts plore ways of |2_] f: :] D l D
P hol 20/ making num- :] 1+D=1E . |:|=1
art part whole \g bers within 20 |:|+r|:2l:l ED—D:
[ ]+[ ]=20 20-[ |=
Usingknownfacts |0 o+ O g _ O EIDDI:I o4 e =S bl
H I+ 1= 1y i
+ ... N == _ := 30+40=70
... leads to

Children draw representations of HTand O

300 + 400 =700
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Objective & Concrete Pictorial Abstract
Strategy
Add a two digit > i B 17+5=22
00008 . .,
number and ones 00 ee A d4 4 4 4
DDSGC Use ten frame to TAYAYAYAYAY | tated f
DDrmF make ‘magic ten 7 18 19 20 21 722 suplore retated Tacts
’i!j—== 1745=22
I We can partition -
/3 +2 5into 3and 2 F+17=22
Children explore the pattern. QQ and use this to 39—17=5
1745=32 2 20 » bridge the 10
i |22—5=17
27+5=32
Add a 2 digit num- |27 +10=37
I'_' [ 12 13 14 15 I8 17 18 19 20
|'JEI' Er'ld tEI‘lS a j Tens Ones 2 72 23 26 25 26 21 2 2 30 27+20=47 2 3
o | e m e | |27 40=57 +4 0
| L e
25 + 10 = 35 8l 82 83 84 85 86 87 8B 89 90
Explore that the ones digit does not change
Add two z-digit Tens Ones = — T 0] T 0]
numbers o T D — o
Op _ o + . I I . 1 4
o bl | | " I 4 i 7 8
o o T T 1 . . . .
+ 2 3 + 1 5
Model uslng dienes , p‘laCE value counters Children draw their own sticks and dots to
and numicon represent base 10. 3 7 L1 9 3
Add three 1-digit 3+4+6= 4+ 7 +6)= +
numbers '
@ | eeeem -
L 4+6=10 = [17
v ®00ee 4t+o6=

Combine to make 10 first if possible, or

bridge 1o then add third digit

10+3=13
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Combine the two numbers that make/
bridge ten then add on the third.
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Objective & Concrete Pictorial Abstract
Strategy
Taking away Use physical objects, counters , cubes etc ; 3 . .
ones. to show how objects can be taken away. AV AT A /\/\ 7—4=3
000 ¢ R A A AR
6—d4=2 ; f N7 "i Y J /\/4
15-3=1[12 16_9=?

Cross out drawn objects to show what has
been taken away.

Counting back

*PP ¢

Move objects away from the group,

counting backwards.
Move the beads

“ along the bead

string as you count

Count back in ones using a number line.

Put 13 in your head, count back 4. What number
are you at?

3 Er;se-'s ::
Lay objects to represent bar model.

PR - backwards.
Find the Compare objects and amounts Hannah has12 sweets and her sister has 5. How
Count on using a number line to find the many more does Hannah have than her sister.?
Difference ETTTT T L7 ‘Sevenis 3 more than four difference.
i
T am 2 years older than my
sistrer’
5 FENCE 6
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Objective &

Strategy

Concrete

Pictorial

Abstract

Represent and use
number bonds and
related subtraction
facts within 20

Part Part Whole
model

Link to addition. Use
PPW model to model
the inverse.

If 10 is the whole and 6 is one of the arts,
what s the other part?

P
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Move to using numbers within
the part whole model.

10—6=4 Use pictorial representations to show the part.
k20 14—9 13—7 16—8
13—-7=(6] "
(3] (9 - How many do we take off first to get to

e e e e -

%l 1.‘

Make 14 on the ten frame. Take 4 away

to make ten, then take one more away so
that you have taken 5.

Jump back 3 first, then another 4. Use ten
as the stopping point.

10? How many left to take off?

Year
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exchange 1 ten for 10 ones.

Objective & Strategy Concrete Pictorial Abstract
Subtract a 1- 0000 e ﬂ:‘gﬂ 22- 7=
- ooooe @ee

digit number 00 oo0e

froma z_dlglt = | | We can partition 20—4 = 16

number. ~\, 7into5and 2

- and use this to

Physically move counters on and off " * * bridge the 0 20 - 16 - 4
tens frame.

Subtracta 2'd|g|t 0g Tens Ones I‘I \22 |]3 \j; \55 |hs 177 ; :1 ‘2: 47_40 = 7

number and tens / /// M1 = ansieeee | 47_-30=17 S

ee 51|52 (5354|955 56|57 585960 - —_— 3

47 —-20= “ o Tos e [os e Tor] o8 o] o0 47-20=27
Children take base 10 away.

Subtract two 2 Uo T Take 16 away from 34 T o To

L. a ens Ones
digit numbers //”[; seuem 2 5 714
MMERN | | | RS BEEes

47 -25= == == 1 3 —-16
Children take base 10 away. For bridging 10 children 1 2 1 8

Year
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Objective & Concrete Pictorial Abstract
Strategy
Doubling Use practical activities using manip- | Draw pictures to show how to double numbers | Partition a number and then double each part

ultives including cubes and Numicon
to demonstrate doubling

/ O+0 = O
4x2=8 + =@

doudle 415 8

Double 4 is 8

before recombining it back together.

16
/7 \
10 6
I x2 I x2
20 + 12 =32

Counting in multi-
ples

Count the groups as children are skip
counting, children may use their fin-
gers as they are skip counting.

e
meee

Children make representations to show
counting in multiples.

B R . O 15 W U N U
© @|C i@ O cleglo de@ dlo e gleo &l
2 “ 6 g 10 2 % [« Ig 20

Count in multiples of a number aloud.

Write sequences with multiples of num-
bers.

2,4,6,8,10

5, 10, 15, 20, 25, 30

Making equal
groups and
counting the total

—%ﬁ

- [1x[]=s

Use manipulatives to create equal groups.

There are equal groups.
There are in each group.
There are altogether.

Children count in multiples to find
the answer.

Year
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Use different objects to add
equal groups

Prob  There are 3 sweets in one bag.
How many sweets are in 5 bags

altogether?

- 3+3+3+43+3
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Objective & Concrete Pictorial Abstract
Strategy
Repeated addition Use pictorial including number lines to solve Write addition sentences to describe objects

and pictures.

V2R

2+42+42+2+2=10

Understanding ar-
rays

Use objects laid out in arrays to find the an-
swers to 2 lots 5, 3 lots of 2 etc.

Vi P A K ST

Children record repeated addition

5+5+45+5=20
OR

4+4+4+4+4=20

Year
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Objective & Concrete Pictorial Abstract
Strategy
Doubling Model doubling using dienes and PV |Draw pictures and representations to Partition a number and then double
counters. show how to double numbers each part before recombining it back
together.
1
L)
/ 16
, \ - ¥ f
B0 Bveo
VOB BB l x2 x2
, 20 + 12 =32
40+ 12=52
Counting in Count the groups as children are skip |Number lines, counting sticks and bar | Count in multiples of a number aloud.

multiples of 2, 3,5
and 10

counting, children may use their fin-

gers as they are skip counting. Use bar
models.

5+5+5+5+5+5+5+5=40

s

models should be used to show repre-
sentation of counting in multiples.
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Write sequences with multiples of
numbers.

0,2,4,6,8,10
0,3,6,9,12,15
0, 5,10, 15, 20, 25, 30

Year
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Objective &

Strategy

Concrete

Pictorial

Abstract

Multiplication is
commutative

Create arrays using counters and cu-
bes and

Numicon.

Pupils should understand that an array can
represent different equations and that, as
multiplication is commutative, the order of
the multiplication does not affect the answer.

Use representations of arrays to show different
calculations and explore commutativity.

12=3 x4
12=4x%x3

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

Using the Inverse

This should be
taught alongside
division, so pupils
learn how they
work alongside
each other.

i
HiN.
Himi

2x4=8
4x2 =8
8+2=4
8+4=2
8=2x4
8=4x2
2=8+4
4=8+2

Show all 8 related fact family sentences.

Year
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Objective & Concrete Pictorial Abstract
Strategy
Division as sharing E::dren use pictures or shapes to share quanti- 1 2 Sh are d b etw een 3 | S
Use Gordon ITPs for % @ @ @ 4
modelling

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

3

8 Sndigu uelweEn £ 1> 4

- B%®

$$

12 shared between 3 is 4

Year
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Objective &

Strategy

Concrete

Pictorial

Abstract

Division as sharing

10. 28

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

Children use pictures or shapes to share quanti-

£ 38

£ $2

ties.

%%j-% = L

3

12+3=4

Division as grouping

Divide quantities into equal groups.

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

D

!O....! 0..0.1....0 |...... i .....i.l... : Ll Ll L

!
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Representation Description
7\ A\(A There are ___ altogether.
A \f/ There are ___ equal groups of ____
18+3=
Al

18+3=

Divide 18 into 3 groups. How many
are there in each group?

[

Children use fingers to count up in
multiples of 3 until they reach 12.

Year
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Objective and

Concrete

Abstract

Pictorial

Strategy
Finding %2 Using real objects showing Shading or splitting shapes into halves. | Share each quantity into 2
children how they can be cut into equal
halves. ' “ da~ &
P QOODOD
IﬁL | } { There are ____ marbles.
Halfof ___is
Finding halves of amounts Groups.
0000 g0 oo
0000 ge0 oo
Q000
Finding Y4 Shading or splitting shapes into ¥4

“F

Finding ¥4 of amounts.

Hrd*
et
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Share each quantity into four equal groups.

Thereare __cakes.
e00e

Aquarterof __is__

Thereis __ cake in each quarter.

Year



Objective and | Concrete Pictorial Abstract
Strategy
Finding 1/3 Shading or splitting shapes into thirds. Use the cubes to make three equal groups.
. 1 ‘0 ‘.0‘ There are ___ cubes altogether.
Shadf 5\01‘ each shape. 0.00.0 oetiier s
l ™ o e s [
| A . of __is___
\ :
Finding thirds of amounts
Flndlng 3, Shadlng or Sp||tt|ng Shapes into 3/ 4 Amir shares 12 beanbags into 4 equal groups.
Use the image to complete the sentences.
There are ____ bean bags altogether.
T Three quarters of __is____
Finding 3/4 of amounts.
0¢ 90(%0 %
Flnd!ng a Shérlng _cubes, counters, s 1 raoo D
fraction of a objects into the equal groups. \ - 3 2
number o‘f %0f6= D %0f60= D

Y2 of 6=
v, v0h
Ll

lotg= D lof80 = D
2 2

Children to take note of numerator
and denominator

Year



Equivalence of
Y, and 2/4

Using strips of paper

Also use counters/cubes sort
into % and 2/4 what do you
notice?

Shade one half and two quarters of each shape.

1
2

2
4

-
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1/2=to2/4
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