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Calculation Policy

The ability to calculate mentally is central to good teaching and learning of mathematics. As children progress through the school they will need to develop
ways of recording to support their thinking so that:

‘By the end of Y6 children are equipped with mental, written and calculator methods that they can understand and use correctly’

(Primary Framework, Guidance Paper, Calculation)

This policy is intended to ensure consistency and progression from mental to written calculations throughout the school and reflects a whole school
agreement. It will be reviewed with the staff in Summer Term 2012 to ensure that the methods are appropriate and being taught consistently. This policy is
now part of the school monitoring system.

Teachers should support and guide children through the following important stages:

talk about mathematics using appropriate vocabulary

develop the use of pictures, symbols and numerals to record (see Models and Images)

use jottings to aid mental strategies.

use an empty number line as a key model to support the teaching and learning of mental calculations.
use an expanded method which leads to a standard method for each of the four operations.

know when it is more efficient to use a mental or written method, or a calculator.

It is important that children do not abandon mental methods and jottings once written methods are introduced.

For mathematics to be meaningful children must see the links to real life situations. This means that using and applying newly acquired skills within problem
solving and investigative work is essential and should be embedded in most mathematics lessons reflecting the importance of mathematics in everyday life.



Addition

Use cubes to add
two numbers
together as a
group or in a bar.

Use pictures to
1 add two numbers

together as a

Objective and Concrete Pictorial Abstract
Strategies
Combining two
parts to make ‘ s §§' "9.4, _ 4+3=7
a whole: part- &gs
whole model o@:p' 10=6+4

bigger number
and counting
on

T

Start with the larger number on the
bead string and then count on to the
smaller number 1 by 1 to find the
answer.
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10 1 12 13 4 15 16 1T 16 18 20
Start at the
larger number on the number line and count on in ones
or in one jump to find the answer.

+30

86 116 120 124

3 alls group or in a bar.
Use the part-part
whole diagram as
shown above to
abstract.
?
56 32
Starting at the
12+5=17 o+12=17

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

answer.




Regrouping to
reach a
landmark.

Start with the
bigger number
and use the
smaller number to
{ make 10.

S e Use pictures or a
— >\ number line. Regroup
> | or partition the smaller
3 3+ 9O = number to make 10.
9+5=[14 o
o
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11 12 13 (14) 15 16 17 18 19 20

37 + 4= 41

If I am at thirty seven, | add
three to reach 40 and then
add 1 more.

Adding piles of
numbers.

4+7+6=17
Put 4 and 6 together to make 10. Add
on7.

. eove eovves

-

Following on from making 10, make 10
with 2 of the digits (if possible) then add
on the third digit.

o8 o8
B
gt 408 s
Fgs g8 &5

Add together three groups of objects. Draw a
picture to recombine the groups to make 10.

4+ 7 +6)=
10

i3 +7]
:

Combine the two numbers
that make 10 and then add
on the remainder.

Use this strategy when
adding more than two digits
in a column.

When they are secure with
column methods add more
than two numbers rather
than just making the
numbers bigger.




Addition ) 4 25 +47 =
+ + +
through Y4 \\\\ 0+5 0O +7 T =20 +40 = 60
partitioning ' O=5+7= 12
60 +12=72
+ - Encourage children to move
60 1 2 72 onto column.
Use base 10 or place value counters to
demonstrate this.
Column 24 + 15= After practically using the base 10 blocks and place value
Add together the ones first then add the counters, children can draw the counters to help them to ,
method- no tens. Use the Base 10 blocks first before solve additions. Calculations
regroupin moving onto place value counters.
grouping 21+42=
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Column Make both numbers on a place value Use pictorial representations of Start by partitioning the numbers before moving on
grid. You can use place value counters | the place value counters or base | to clearly show the exchange below the addition.
method- or base 10. 10 to show regrouping. 15
. 100s 10s
regrouping -
9000 +527 435 + 248 = 200 40 8
100 10 Is
ololol0) . . 600 80 3
o0 (%)
8 | G

Add up the units and exchange 10 ones
for one 10.

| | ) 146
lololo] + 527

]G]

Add up the rest of the columns,
exchanging the 10 counters from one
column for the next place value column
until every column has been added.

This can also be done with Base 10 to
help children clearly see that 10 ones
equal 1 ten and 10 tens equal 100.

As children move on to decimals,
money and decimal place value
counters can be used to support
learning.

The carried over 10 is shown below the line here.

Don't make your carried over digit smalll I't's notl

100=s 10s 1s

4 35
2 4 8 +
6 8 3

You may choose To cross out

the carrmied over digit when

it's been added on.

+

%)




Subtraction

Objective and Concrete Pictorial Abstract
Strategies
Taking away Cross out drawn objects to show what has been taken 18 -3= 15
Use physical objects,numicon counters, | away.
ones cubes etc to show how objects can be
taken away. ¥ % A — 8—-2=6




Counting back

Make the larger number in your
subtraction. Move the beads along your
bead string as you count backwards in
ones.

Use counters and move them away
from the group as you take them away
counting backwards as you go.

Count back on a number line or number track

VAV VA VA
2 10 11 12 13

14 15

Start at the bigger number and count back the smaller
number showing the jumps on the number line.

-10 -10

34 35 36 37 47 57

This can progress all the way to counting back using two
2 digit numbers.

12 3|4 5, 6|7|8 9|10
1112 13 /14 15|16 |17 |18 |19 |20
21|22 23 24 25|26 |27 28 |29 |30
31(32 33 34 35|36 |37 38 |39 |40
4142 |43 |44 45 46 |47+ 48 49 |50
51|52 53 54 5556 57 58 |59 |60
61|62 63|64 |65|66 67 68 6970
71,72 73 74 75|76 |77 |78 |79 |80
81|82 83|84 /85|86 87 88 89 90
91|92 /93|94 (95|96 97 98 99100

57-20 =37
64 —11 =53

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




Using the
inverse of
addition

Link to addition- use the part whole
model to help explain the inverse
between addition and subtraction.

If 10 is the whole and 6 is one of the
. parts. What is the other

— | part?
ﬁ@\
L 10-6 =

10

7+3=10
3+7=10

/

3 10-3=7

10 is the whole

10-7=3

7 and 3 are the parts

64

47 ?

64 is the whole
47 and ? are the parts

Use a pictorial representation of objects to show the part

part whole model.

64 - 47 =

or 'What is the difference between
64 and 477"

or 'How many more than 47 is
647

12+-:19
12+- =28-7

| 5]
Move to using numbers
within the part whole model.




Find the
difference

Compare amounts and objects to find
the difference.

Use cubes to
— build towers or
make bars to

— find the
2 difference

Use basic bar models with items to find
the difference

5 Pencils

vdrdtd

3 Erasers 7

Count on to find

- the difference.

Draw bars to
find

the difference
between 2
numbers.

+2

Comparison Bar Models

Lisa is 13 years old. Her sister is 22 years old.
Find the difference in age between them.

13 ?
ﬁ/%/_/%
se ]
Sster [ —

~
22

+20

Hannah has 263
sandwiches, Helen has 195
sandwiches. Find the
difference between the
number of sandwiches.




Using
Landmarks

14-9=

iR

9.

l

T

l

Make 14 on the ten frame. Take away
the four first to make 10 and then
takeaway one more so you have taken
away 5. You are left with the answer of

13 -7 =

-4

-3

L L i 1 2
o 1 2 3 4 5 (& 7 8 9

Start at 13. Take away 3 to reach 10. Then take away the

i 2 L 2 1 L 2 S
10 11 12013 14 15 16 17 18 19 20

remaining 4 so you have taken away 7 altogether. You

have reached your answer.

+ 40p

£4.58 @

Use landmarks and bonds for
quick 'find the difference’ either

with jottings or mentally.

56 — 8=

How many do we take off to
reach the multiple of 10
before?

How many do we have left
to take away?

Taking away in
columns using
place value
without
regrouping

I

I

Show how
you partition
numbers to
subtract.
Again make
the larger

number first.

Use Base 10
to make the
bigger
number then
take the
smaller
number
away with no
exchanging.

OOTTTTT11] ]
10 | EEs
OI1IITn
OIITTTTT1]
j=======Ssay

pg=====ssS=my

||0
° g

Draw the Base
10 or place
value counters
alongside the
written
calculation to
help to show
working.

CION

Calculations
176 - 64 =
176

64
112

47-14=23

4o+ 7
20+ 4

20+ 3

This will lead to a clear
written column subtraction.

5/
. 28
e
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Taking away Iin
columns using
place value
with
regrouping

Use Base 10 to start with before moving
on to place value counters. Start with
one exchange before moving onto
subtractions with 2 exchanges.

Make the larger number with the place
value counters

||0

OG 000 0000

Start with the ones, can | take 'away 8
from 4 easily? | need to exchange one
of my tens for ten ones.

i Calculations

OO 0@ 0000 23
00000 %
00000

Now | can subtract my ones.

. Calculations

0000 234
Y - 88

Now look at the tens, can | take away 8
tens easily? | need to exchange one
hundred for ten tens.

v TR |
00000,
RRRER

|@BORR|XD

oun

12 6

Skep 3

10 1ty

10 yrrr =34

o rrre

Draw the counters onto
a place value grid and
show what you have
taken away by crossing
the counters out as well
as clearly showing the
exchanges you make.

When confident, children can
find their own way to record the
exchange/regrouping.

Just writing the numbers as
shown here shows that the child
understands the method and

knows when to exchange/regroup.

836-254=582

N° 1 4 v
305 130 6
_ 200 50 &

500 80 2

Expandea needs to be
taught first and then
compact.

Children can start their
formal written method by
partitioning the number into
clear place value columns.

F28-582= |46
H 5 g w

G; l2 8

5 8 2
—1_46

Moving forward the children
use a more compact
method.

This will lead to an
understanding of
subtracting any number
including decimals.

1

5 12
2 6 3 .
2 6 .

2 3606

h

hn




|0

i Calculations

ee0® |
cllelool T |- %

Now | can take away eight tens and
complete my subtraction

o000 ‘7
oo %

Show children how the concrete
method links to the written method
alongside your working. Cross out the
numbers when exchanging and show
where we write our new amount.




Multiplication

=< . <

Y Y Y Y w3

Count in multiples supported by concrete
objects in equal groups.

5 5

A WA

0O 1 23 4 5 6 7 8 9 1011 12 13 1415

5

“Five 2s are 101"

5+5+5=15

Objective and Concrete Pictorial Abstract
Strategies
Doubling Use unifix cubes, counters, numicon, ten Double 4 is 8 Draw pictures to show
frames how to double a number. 16
Finding doubles
o000 TS | pEE  gam / \
0000 ” 10 6
. Build with rods I x2 I x2
Use the balance scales with and then draw 20 12
numicon to show doubles. bar models to
Two fours in one side and eight in the show doubles Partition a number and then
nther ' double each part before
25 x 2 recombining it back together.
X
SN Doubling and halving
o numbers to twenty should be
Og Re_-cr_)mblne40&ndmlo make 50. |eal’nt by heart
' % U fimtersanae fﬁZ‘?:iZﬁfﬂﬁ!QZ
: 2 i 2 over 10 when doubled!
! +
Og Bo
// // . D :‘ D
40 10
Counting in 2, <l T J . 3 o Usg tr;umber lines Courlg)t in rlnulgples of a
. & IV Q7Y i NP and bars to number aloud.
multlples/ - & A represent repeated
Re peated BO00 addition. Write sequences with
" Y ¥ ai Olo[olo] 4 x 3 = multiples of numbers.
addition. . ® & ' O L] P

2,4,6,8,10
5, 10, 15, 20, 25, 30

Remember times tables need
to be learnt by heart.
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Arrays and
models
showing
commutative
multiplication

Create arrays using counters/ cubes to
show multiplication sentences.

Draw arrays in different rotations
to find commutative

Use an array or bar model to
write multiplication sentences

Bigger
groups
chunked on
a number
line.

Use bars and rods to show how you can
have 5 groups of 2 or just 1 group of 10.

multiplication sentences. 0000Q 4x1=8 and reinforce repeated
addition.
00 1x4=8
ao 00000
0o 00000
4x2=8 00000
5+5+5=15
Multiplication Board ITP 3 + 3 + 3 + 3 + 3 = 15
Link arrays to area of rectangles.
O9x3=15
0./0/0 3x5=15
12=3x4 12=4x3
12 X7 =

10x7

LT NN

0 70

84

(10 x 7) + (2x7)




Scaling and _ This leads to ur)der_standing
. . 3 units x10, x30 etc using times
mUItlpIymg tables facts.
by 10. lscc!ed by a factor of 5
Children need to know how
L .l EEEEEEEEEEEE the place value of the digits
15 units L.
change when multiplying by
Sarah gets £3 per week pocket money, but her brother Francis gets three times as much so 10 an d 100 .
that Francis gets £9. The phrase three times should provide the link with multiplication by
scaling.
Grid Method Show the link with arrays to first introduce | Children can represent the work they have done with Start with multiplying by one

the grid method.

-
(=}

(0]
000
o000

oo0o0
oo
0@o| @
000
000
000
o000
o000
000
000
o

o®o
oco0o0

3

000
000
000

Move on to using Base 10 to move
towards a more compact method.

X T u

| ——
| ——
| —— ]
[— ] ]
Move on to place value counters to show
how we are finding groups of a
number.We are multiplying by 4 so we
need 4 rows.Fill each row with 126.

4 rows of 13

® @ o
CMI00]

Calculations
100 10f 10

@ -

100 (mlm)

Add up each column, starting with the
ones making any exchanges needed.

® (]
L
B € Then you have your
o — = answer.

place value counters in a way that they understand.

They can draw the counters, using colours to show
different amounts or just use circles in the different
columns to show their thinking as shown below.

digit numbers and showing
the clear addition alongside
the grid.

r

X 30 5
7 210 35

210 + 35 =245

Use column addition when
necessary to recombine.

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

10 8
10 100 80
3 30 24

10 | 10000 | 3000 | 400 20

8 8000 | 2400 | 320 16




Compact Show grid method alongside expanded column.
Start with long multiplication, reminding the children about lining up their numbers clearly in columns.
Column
multiplication If it helps, children can write out what they are solving next to their answer. This moves to the more compact method.
46 X 13 =
43 X7 =
Grid method Expanded column Compact column
Grid method Expanded column Compact column ! E
i : 40 6 AR
40 3 i 43 P 43 10/400/60 | .0 13x | 44,
71280/ 21 ﬂ+i 7 X i 7 X 120! 18 8 1 8 @Bx6) i
30— 3 T | i 138
1 1 ] ] 1
i 21 7x3) ! 3x40) | il
| 301 120 emb T
280 (7x10)i 6 0 (me)i 593
i 30 1 i i 400 (40x10)i
P 5 {598 i




Division

groups?

15:3=5

Objective and Concrete Pictorial Abstract
Strategies ]
Halving Use unifix cubes, counters, numicon, i 68
ten frames = -
0000 S—
0000 60 8
e Make the link between halving being the inverse of
8.5 doubling. l
Half of 64 \_/ 30 4
AN
N Partition the number and
ag then halve each number.
Onm
1
H ¥
On
2
30
Sharing Children use pictures or shapes to share quantities. Share 9 buns between three
bi . | have 10 cubes, Equal Sharing people.
0] JeCtS Into can you Share_ 15+ 3 = 5 is the amount each person
groups them equally in 2 gets lf15;::$‘593;¢:):22::i equally 9+-3=3
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Division as
grouping

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

s7hm

96 +3=232

Use a number line to show jumps in groups. The number
of jumps equals the number of groups.
+4

+4 +4

i Vi Vi

0 4 8 12

Think of the bar as a whole. Spilit it into the number of
groups you are dividing by and work out how many would
be within each group.

20+5="7
9 % 2=20

28+7=4

Divide 28 into 7 groups.
How many are in each
group?

Division within
arrays

"4 .e e s 4o Linkdivision
i 4L AA
A multiplication
St S & L by creating
. # e« '+ e . anarayand
' : - thinking
about the
number sentences that can be created.

5x3=15
3x5=15

Eg15+3=5
15+5=3

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

STXYYX >
V00000
S0 0000D
S LXTIL1

7 groups of 4

(this can alse show
4 groups of 7)

Find the inverse of
multiplication and division
sentences by creating four
linking number sentences.

7%x4=28
4x7=28
28+7=4
28+4=7




Division with a
remainder

14 +3 =
Divide objects between groups and
see how much is left over

&% 2% &8
& 28 8

Jump forward in equal jumps on a number line then see
how many more you need to jump to find a remainder.
Draw dots and group them to divide an amount and
clearly show a remainder.

OHOOOL

Complete written divisions
and show the remainder
using r.

29 + 8 = 3REMAINDER 5
T 1T T

dividend  divisor quotient remainder

Short division

1]
(1]

Then...

100 X 3

20X 3
1%3

0 300 360 363

Students can continue to use drawn diagrams with dots
or circles to help them divide numbers into equal groups.

Gl ) ele)
ONOO/OO

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

Begin with divisions that
divide equally with no
remainder.

2 1 8
3
418 7 2 Move
onto
divisions with a remainder.
8 6 r 2

3
5/4 3 2

Finally move into decimal
places to divide the total
accurately.




115

3 34'5

Then...

(1]
(1]




Long division
CHUNKING FORMAL ALGORITHM FOR LONG DIVISION
23r4 We write down how many 2 3 r 4
Jottings of
groves of 24 we have multiples of 24,
24 5 6 Jsubfmcfed and circle it. 24 ‘5/ |5 6 d
24
480 24x@®= 48 \
7 6 48
Children often get 7 6 72
ﬂ 4 x® confused by remainders 7 2 06
4 N at this point. k=8
4
If the numbers are friendly chunking mentally is appropriate.




