St White's Primary School Calculation Policy

This policy outlines the mental and written methods which should be taught from Year 1 to Year 6. The policy has been written according to the National
Curriculum 2014 and the written calculations for all four operations can be found here. The policy builds on the interconnectedness of the mathematics and
outlines the progression for addition, subtraction, multiplication and division. It is our intention that addition and subtraction should be taught at the same
time to ensure children are able to see the clear links between the operations and the inverse nature of them along with multiplication and division.

Children should secure mental strategies, they are taught the strategy of counting forwards and backwards in ones and tens first. Children are taught to
look carefully at the calculation and decide which strategy they should use. Children should explain and reason as to why they have chosen a specific strategy
and whether it is the most efficient.

The formal written methods should be introduced with caution. Calculations which require a written method should be presented to the children and the
models and images such as dienes apparatus, place value counters etc. Should be used to ensure children have a conceptual understanding of the written
method and that it is not a process that the children use for every type of calculation regardless of whether it can be completed mentally or mentally with
jotting i.e number line.

The policy outlines the mental strategies that children should be encouraged to use:

A mental strategy that they can always rely on E.g. counting in tens and ones, forwards and backwards, for instance, 56 — 25 (count back in 10s 56, 46,
36 and back in ones 36, 35, 34, 33, 32, 31)

A special strategy they can select from a small range of strategies, if they can see something special about the numbers they are being asked to
calculate with, for instance, 46 — 24 (I can use near doubles to support my calculation 46 — 23 -1)

The policy outlines the written methods as suggested on the appendices of the Curriculum 2014 and suggests that children:

e Look at the calculation and decide whether it can be done mentally, mentally with jotting or whether it needs a written method.

e Should always be shown written methods with place value apparatus to ensure children are clear about the value of the numbers that
they are calculating with and the numbers do not just become digits.

e Estimate, calculate and check to ensure that the answer they generate has some meaning.

For the purpose of developing understanding there may be occasions when examples that can be completed mentally may be shown is a written
method purely to develop understanding of the method. These need to be made clear to children and when they are practising the methods,
appropriate calculations should be used.
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Objective & Concrete Pictorial Abstract
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Cross out drawn objects to show what has
been taken away.

Counting back

m&; %3

kove objects away from the group,

counting backwards.
Kove the beads

aleng the bead

|"l"" string as you count
lgpeewmewe w backwards.

Count back in ones using a number line.

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

Find the

Difference

Compare objects and amounts

m T ‘Sevenis 3 more thom four’
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T am 2 years alder than my

dlgrer’
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Lay objects to represant bar model.

Count on using a number line to find the
difference.

Hannah has12 sweats and her sister has 5. How
many more does Hannah have than her sister.?
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Represent and use
number bonds and
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"NOLLOVALENS =



Objective & Strategy Concrete Pictorial Abstract
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grouping. 43—21=22
Friandly numbars® — - 0 .ﬁ
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Begin with base 10 or Numicon. Mowve to
pv counters, modelling the exchange of a
ten into tten ones. Use the phrase ‘take
and miake” for exchange.
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and ross off.
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L
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Subtracting tens 734 -179 Children to draw pv counters and show their
and ones exchange—see Y3 c I
S ® @ ?
Year 4 subtract with o0 |.... 2 5- Lj_
up to 4 digits. ce e | — I 5 IE, 2
]
Introduce decima! subtroc- =) & ! (T T | I I q 2
tion through contest af (=BEEE .- . .
monay | = . ..

mModel process of exchange using Murmi-

con, base ten and then move to PV coun-

Use the phrase ‘take and make’ for ex-
thange

tars.

Year 5- Subtract A% Year 4 Children to draw pv counters and show their ;'3, Il/r il:] :z, ‘IE-

with at least 4 dig- sichange—se= 3 — 2128

its, including money

' 2 g 2

and measures. t C'l E

Subtract with decimal Use zeros b i

walues, incleding mixtures for place- E;Z/*f IE ﬂ/ ' D

of integers and decimals holders. _ 3 7 1 . 5

and cligning the decimal —i
G796 5

Year b—Subtract
with increasinghy
large and more
complex numbers
and decimal values.

Y810 6 9

- 819,949
60750

YIS -y
G 9 - 33 9k
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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 Mumicon
to demonstrate doubling

/@ o+0 = m

' (O + @M=

double 4 8 m
+ —

Double 4 is 8

before recombining it back together.

16
7 \
10 [+]
I id I xd

20 + 12 =32

Counting in mult-
ples

4x 1l

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

e

Children make representations to show
counting in multiples.

i8S O 8o Oegic ol® o deglo St
i ok & F @ o= % M N pp

Count in multples of a number aloud.

Write sequences with muldples of num-
bers.

2,4,6,8,10

5, 10, 15, 20, 25, 30

Making equal
groups and
counting the total

% &

|_|:-L:|=B

[~ = R
Use manipulatives to create equal groups.

Draw <30 toshow2x3 =8

Draw and make representations

2u4=8
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Repeated addition

eee

3+3+?

-

H

Use different objects to add
equal groups

Use pictorial including number lines to sale

Prob  There are 3 sweets in one bag
How many sweets are in 5 bogs

nhugr_'rher'?

3+3+3+3+3
=15

Wirite addition sentences to describe objects
and pictures.

12224

2#2+2 42+ Tm ]

Understanding ar-
rays

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

Draw representations of arrays to show under-
standine—

3Ix2=6

2x5=10




Objective & Concrete Pictorial Abstract
Strategy
Doubling Model doubling using dienes and PV | Draw pictures and representations to Partition a number and then double

counters.

mnE e
BEs

ol
Lilill=

40+ 12=52

show how to double numbers

each part before recombining it back
together.

16
/7 N\
10 b
I il I ¥

20 + 12

32

Counting in mult-
plesof 2,3, 4,5 10
from O

[repeated addition)

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

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

Mumber lines, counting sticks and bar
models should be used to show repre-
sentation of counting in multiples.

R i
&1

1

II' r '...Ir.. 1.' T ' rrrr T
IllLiul |]JI|J;|I-I' rtrrrrirrrrd {

Count in multiples of a number aloud.

Write sequences with multiples of

numbers.
0,2 4,6 8 10
03,69 12 15

0,5, 10, 15, 20, 25 , 30

4 x 3 =




Objective & Concrete Pictorial Abstract
Strategy
Multiplication is Create arrays using counters and cu- | Use representations of aays to show different 149 — 3 ., 4
commutative bes and calculations and explore commutativity.
Numicon. 12=4x3

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.

yaae

Use an array to write
multiphcaton sentences and
reinforce repeated addition.

00000
00000
00000

5+5+5=15
F3+3+3+3+3=15

3x3=15
3x5=15

Using the Inverse

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

X,

=

oo
mnnn
oo

Zxd=8§

4x2 =8

4=B-2

Shiow all 8 related fact family sentences.
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Objective & Concrete Pictorial Abstract
Strategy
Grid method Show the links with arrays to first intro- Children can represent their work with place Start with multiplying by one digit num-

dure the erid method

4 rows
of 10

4 rows
af 3

Move onto base ten to move towards a

more compact method.

4 rows of 13

Move on to place value counters to show
how we are finding groups of a number. We

are multiphying by 4 50 we need
& @ ¢

making any exchanges neadad
@ @ L

-ﬂ:f‘ﬂ\lﬁ

| Caislaiors
| 4126

value counters in a way that they understand.

They can draw the counters using colours to
show different amounts or just use the circes in

the different columns to show their thinking as
shown below.

Bar model are used to explore missing numbers

LR

Then you have your answer.

4 ¥ =20

bers and showing the clear addition

X 30 5
7 210 35

210 + 35 = 2L5

Moving forward, multiply by a 2 digit number
showing the different rows within the grid
method.

10 8
10 100 a0
3 30 24

X NOLLYOTdLLINN <5



Objective & Strategy Concrete Pictorial Abstract
Grid method recap children can represent their work with place
from year 3 for2 ~ |Useplace value counterstoshow howwe | value counters in a way that they understand. | seary with multiplying by one digit num-
digits x 1 digit ?’E iindlrgglth:sufa number. We are mul- hey can draw the c < using col - I::rs H;:LTI.EM':IHF sdditicn
fiplying by 4 50 we need 4 rows show different amounts or just use the cirdesin | 2 CNEs grid.
Caloiunan; the different columns to show their thinking as » 20 5
I L2
Move to multiplying ; ) St betoms. - 210 35
3 digit numbers by ’
Fill each with 126
1digit jyeardex- | " 210 + 35 = 245 |
pectation)
making any exchanges nesded
Column multiplication | Children can continue to be supported by
P - 327
place value counters at the stage of multipli- ® 300 20 T -
regrouping. 321x2 =642
The grid method my be used to show how this 28
| e | nisim- relates to a formal written method. 20
portant at
| w7 | this stage 1200
“ | thatthey
I always 1308 |
= multiply This may lead
a7 theones 327 to a compact
‘ ] al first. Bar modelling and number lines can support Y4 u’ method.
learmers when solving problems with multiplica-
The corresponding long multiplication is mod- | tion alongside the formal written methods. I 3 'D 8
elled alongside P
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Objective & Concrete Pictorial Abstract
Strategy
Column Multiplication for
3 and 4 digits x 1 digit. . x | 300 120 |7 - 327
it ks im- 1200 j80 |28 4
portant at X
this stage 28
that they
always 20
mutiiphy
the ones 1200
=" | first
" 1308
Children can continue to be supported by
place value counters at the stage of multipli- 3 2 ? This will lead to
cation. This initially done where there is no Y4
. u_ a compact
regrouping. 321 x 2 = 642 | 3 D 8 hod
method.
! Fa
Column multiplication | Manipulatives may still be used with the cor-
. L 1| a 18 x 3 on the
responding long multiplication modelled 10 8 n
alongside. | 1] 3 rat row
= e ".,,: {8 x3 =24, camry-
] ing the 2 for 20,
1|8 |0 then 1 x 3)
2134 18 x 10 on the
. 2nd row. Show
miultiplying
10 by
2.3 o
L
—_—— Zerain
O tl-. (1234 w &) units first
Continue to use bar modelling to support prob- | !l| O 234 « 1)
lem salvi
e 9,744




Objective & Concrete Pictorial Abstract
Strategy
hMultiplying decimals remind children that the single digit belongs

up to 2 decimal plac-
es by a single digit.

in the units column. Line up the decimal
points in the guestion and the answer.

-U(ee w

¥
S
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Strategy

Concrete

Pictorial

Abstract

Division as sharing

Use Gordon TP for
modeiling

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

Children use pictures or shapes to share quanti-

FTRET
33 33

B Snidneu meEowesn £ ooy

12 shared between 3 i 4

12 shared between 3 is
il




Objective &

Strategy

Concrete

Pictorial

Abstract

Crivision as sharing

| hiave 10 cubes, can you share them equally in
2 groups?

Children use pictures or shapes to share quanti-

$$ ¥
¥  $3
| B+72=4

Children use bar modelling to show and support
understanding.

ties.

ill‘ili‘lli s0e

12-4=3

12:3=4

Civision as grouping

Divide quantities into equal groups.

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

RO

EEEEE NEREE EREEE AEEER NEEAE SRR | EHAEEE
2] 1 L 12 2 & = &I

Use number lines for grouping

+3 +3 =3 ]
AVAVAVA

012346687809 101112

12+3=4

Think of uire war 4 4 wnwse, 3p o the num-
ber of groups you are dividing by and work out
how many would be within each group.

~
g

=
i

2B8=T7=4

Divide 28 into 7 groups. How many are in

each group?




Objective &

Strategy

Concrete

Pictorial

Abstract

Crivision as grouping

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

24 divided into groups of 6 = 4

896 + 3 =32

e @ ¢
9 @0 ©¢
c® o® g

Continue to use bar modelling to aid solving
division problems.

20
20+ 5=7
91 7=20

How many groups of 6 in
247

24-6=4

Crivision with arrays

pov

Link division to multiplication by creating an

array and thinking about the number sentenc-

es that can be created.
Eg15+3="5 S5x3=15
15+5=3 3x5=15

Draw an array and use lines to split the array
it groups to make multiplication and division
sentences

©0 000

QOO
QO G
OO
GO0
QOO

Find the inverse of multplication and division
sentences by creating eight linking number
sentences.

T4 =2E
4% T =2E
2B=T=4
2B8=4=7
2B=Txd
2B8=4x7
4=2E=7

T=2E+4

(P B T ]



Objective &

Strategy

Concrete

Pictorial

Abstract

Chivision with remain-

ders.

14=23=

Divide objects between groups and
see how much is left over

Ty
% |5E BE

&
B

Jump forward in egqual jumps on a number line
then see how many more you need to jump to
find a remainder.

AV VA

Draw dots and group them to divide an amount

and dearly show a remainder.

OOOGL

Use bar models to show division with remain-
ders.

37

Example wihou! remainder

40 = 3

Agk “How many 55 in 407

+5+545+545+5+

0 5 10 15 20 25 30 35 40

Exampla wilh rermamder

38 -6

+E+E+G+G+ 6+

0 & 12 18 24 30 36 38

Complete written divisions and show the re-
mainder using r.

29 + 8 = 3 REMAINDER 5
TTT T

dividend  divisor quotient sermarElen

= § trves

= G sixes with a remainder of 2

For larger numbers, whan it becomeas inefficient to count in single multiples, bigger
jumps can be recorded using known facts.




Objective & Concrete Pictorial Abstract
Strategy
Civide at least 3 digit |96+3 Tens Units Students can confinue o use drawn diagrams Begin with divisions that divide equally with
numbers by 1 digit. with dots or circles to help them divide numbers |19 remainder.
3 2 it equal groups.
2 1 8
I oee ee 3
ivision
3 DO o0 / \
©0c ee OO\OOYOO 418 7 2

Use place value counters to divide using the
bus stop method alongside

EDEE e

|
D (ol
HIE v 8]

42 = 3=

Start with the biggest place value, we are
sharing 40 into three groups. We can put 1
ten in each group and we have 1 ten left over.

®» o®

(=)
1]
(=)
Wwe exchange this ten for ten ones and then
share the ones egually among the groups.

@

we look how much in 1 group so the answer
is 14

OONOC/ OO

Encourage them to move towards counting in
multiples to divide more efficiently.

Mowve onto divisions with a remainder.

8 6 r 2
3
24 3 2

Finally mowve inbo decimal places to divide the
total accurately.

-







