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This poliey has been laraely adapted from the White Rose Waths Calculation Policy with some exceptious.
It is a working document and will be revised as necessary,

This calculation policy should be used alongside duality teaching which also involves pupils exploring and refinivg their owm
methods thus deepening their mathematical understanding. Tt is desigued to be complimented by the CPA approach +o
mathematical learning,

Wore information about how best +o use each represewtation can be found in the accompanying booklet.
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Evolution of the abstract written methods of addition

Step 1. Nuwmberline method
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Step 2 2 digit + 2 digit - expanded method
(with vio exchanging)
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This method should be introduced in the

summer term of Y2 to most pupils
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Step 3: 2 digit + 2 digit - expanded method
(exchavging)
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Step 3: 2 digit + 2 digit - standard method
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Step 4a: 3 digit + 2 digit - expanded method
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N.B: This step should ouly be required by pupils

Step 4b: 3 digit + 3 digit - standard method

I
!
1

5
3
g

N[~ F

.
hdl
(o

|

i
| %
|

203 struggling with the standard method 3 3
Step 5 4 digit + 4 digit - stavdard method Step @: Larger integers - standard method Step F: Pecimals - standard method
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YEAR 1

Skill: Add 1-digit numbers within 10

Year: 1
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When adding
numbers to 10,
children can explore
both aggregation and
augmentation.

The part-whole
model, discrete and
continuous bar
model, number
shapes and ten frame
support aggregation.

The combination bar
model, ten frame,
bead string and
number track all
support
augmentation.




VEAR /2

Skill: Add 1 and 2-digit numbers to 20

Year: 1/2
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When adding one-
digit numbers that
cross 10, it is
important to highlight
the importance of ten
ones equalling one
ten.

Different
manipulatives can be
used to represent this
exchange. Use
concrete resources
alongside number
lines to support
children in
understanding how to
partition their jumps.




YEAR 2

Skill: Add three 1-digit numbers

Year: 2
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When adding three 1-
digit numbers,
children should be
encouraged to look
for number bonds to
10 or doubles to add
the numbers more
efficiently.

This supports
children in their
understanding of
commutativity.

Manipulatives that
highlight number
bonds to 10 are
effective when adding
three 1-digit numbers.




VEAR 2./

Skill: Add 1-digit and 2-digit numbers to 100 Year: 2/3
When adding single
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VEAR 2./2

Skill: Add two 2-digit numbers to 100

Year: 2/3
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At this stage,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws become
less efficient.

Children can also use
a blank number line
to count on to find
the total. Encourage
them to jump to
multiples of 10 to
become more
efficient.




YEAR 3

Skill: Add numbers with up to 3 digits

Year: 3
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Base 10 and place
value counters are
the most effective
manipulatives when

'| adding numbers with

up to 3 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.




YEAR 4

Skill: Add numbers with up to 4 digits

Year: 4
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Base 10 and place
value counters are
the most effective
manipulatives when
adding numbers with
up to 4 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.




VEAR 5/0

Skill: Add numbers with more than 4 digits

Year: 5/6
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Place value counters
or plain counters on a
place value grid are
the most effective
concrete resources

when adding

numbers with more
than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using
the column method
to add larger
numbers efficiently.




VEAR 5/

Skill: Add with up to 3 decimal places

Year: 5
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Place value counters
and plain counters on
a place value grid are
the most effective
manipulatives when
adding decimals with
1,2 and then 3
decimal places.

Ensure children have
experience of adding
decimals with a
variety of decimal
places. This includes
putting this into
context when adding
money and other
measures.
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Evolution of ¥he abstract written methods of sultraction

Step 1a: Numberlive method- jumpivg
backwards
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Step 1b: Numberlive method — finding the

difference
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Step 2. 2 digit - 2 digit - expanded method
(with vo exchanging)
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Step 2: 2 digit - 2 digit - expanded method
(exchanging)

Step 4: 2 digit - 2 digit standard method

Step 4a: 3 digit - 3 digit - expanded method
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YEAR A

Skill: Subtract 1-digit numbers within 10

Year: 1
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Part-whole models,
bar models, ten
frames and number
shapes support
partitioning.

Ten frames, number
tracks, single bar
models and bead
strings support
reduction.

Cubes and bar
models with two bars
can support finding
the difference.




VEAR /2

Skill: Subtract 1 and 2-digit numbers to 20

Year: 1/2
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When subtracting
one-digit numbers
that cross 10, it is
important to highlight
the importance of ten
ones equalling one
ten.

Children should be
encouraged to find
the number bond to
10 when partitioning
the subtracted
number. Ten frames,
number shapes and
number lines are

particularly useful for
this.




YEAR 2
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Skill: Subtract 1 and 2-digit numbers to 100 Year: 2
+2 +30 45 At this stage,
. W encourage children to
o8 20 60 65 use the formal
- N column method when
@ fin fim fim fm ,f: ’Q/Q :,'L} calculating alongside
ey e 3R 0 a5y e s T straws, base 10 or
it L 1 W lace value counters.
il ol | | | I ¥ P
615 uﬁ; =esl:‘3 u:? /P// /J% L’f’ As numbers become
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e 65 000 00000 to COl..Jnt on to find
— 28 o the difference.

Encourage them to

jump to multiples of
10 to become more
efficient.




YEAR 3

Skill: Subtract numbers with up to 3 digits

Year: 3
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Base 10 and place
value counters are
the most effective
manipulative when
subtracting numbers
with up to 3 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.




YEAR 4

Skill: Subtract numbers with up to 4 digits

Year: 4
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Base 10 and place
value counters are
the most effective
manipulatives when
subtracting numbers
with up to 4 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.




VEAR 5/

Skill: Subtract numbers with more than 4 digits

Year: 5/6
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Place value counters
or plain counters on a
place value grid are
the most effective
concrete resource
when subtracting
numbers with more
than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using
column method to
subtract larger
numbers efficiently.




VEAR 5/

Skill: Subtract with up to 3 decimal places

Year: 5
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Place value counters
and plain counters on
a place value grid are
the most effective
manipulative when
subtracting decimals
with 1,2 and then 3
decimal places.

Ensure children have
experience of
subtracting decimals
with a variety of
decimal places. This
includes putting this
into context when
subtracting money
and other measures.
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Evolution of the abstract written methods of multiplication

Step 1: 2 digit x 1 digit expanded method

¥3/4

Step 2 2 digit x 1 digit standard method
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Step 3: 3 digit x 1 digit standard method
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Step 4a: 3 digit x 2 digit expanded method
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This method can be used by pupils who are
struggling with the standard method.
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Step 4b: 3 digit x 2 digit standard method
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Skill: Solve 1-step problems using multiplication Year: 1/2

Children represent
multiplication as
repeated addition in
many different ways.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to

record multiplication
© ©0\/O O0\/O 0\/O O _
® o ® o formally
Ql o o/\O0 O/\O0 O/ \O O

In Year 2, children are
Q0000

introduced to the

One bag holds 5 apples.
How many apples do 4 bags hold?

59+5+5+5=20

Q0000 multiplication symbol,
Ol Q0000 4x5=20
00000 5% 4 =20




VEAR 2/4

Skill: Multiply 2-digit numbers by 1-digit numbers

Year: 3/4
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Informal methods
and the expanded
method are used in
Year 3 before moving
on to the short
multiplication method
in Year 4.

Place value counters
should be used to
support the
understanding of the
method rather than
supporting the
multiplication, as
children should use
times table
knowledge.




YEAR 4

Skill: Multiply 3-digit numbers by 1-digit numbers Year: 4
Hundreds s [ When moving to 3-
. . == i ee— wltlo digit by 1-digit
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. . = ssese short, formal written
frTrTTIT™ 9 8 O method.
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the written method.
Limit the number of
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YEAR 4

Drawing Factor Bugs the Low Ash way;

-The 'antennae are 1 and the number itself. Therefore, prime numbers have vio legs!

-Composite numbers have their factor pairs written across the bug iv ‘pairs of legs. This draws attention +o there
being an even number of factors and that they feature in pairs.

-Square numbers have a 'sting’ where the root is the sting. This is because they have an odd vumber of factors.

Prime uumbzers Composite numbers Saudre wumbers

1 17 1 24 1 36

5 . 12 2 18
4 9
4 6

o™ <




YEAR 5

Skill: Multiply 4-digit numbers by 1-digit numbers

Year: 5

00
___ 1000

When multiplying 4-
digit numbers, place
value counters are
the best manipulative
to use to support
children in their
understanding of the
formal written
method.

If children are
multiplying larger
numbers and
struggling with their
times tables,
encourage the use of
multiplication grids so
children can focus on
the use of the written
method.




YEAR 5

Skill: Multiply 2-digit numbers by 2-digit numbers Year: 5

When multiplying a

20 2 O O o o multi-digit number by
2-digits, use the area
Q0 OO

model to help
o o O O children understand
O O the size of the
numbers they are
o o using. This links to
finding the area of a
rectangle by finding
H | T0 the space covered by
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e The grid method
1 50 [600] 60 X 511 matches the area
1 20 2 > | 2 model as an initial
written method
6160 before moving on to
— 6 8 | 2 the formal written
[ 22 X 31 _ 682 } multiplication

method.




YEAR 5

Year: 5

Skill: Multiply 3-digit numbers by 2-digit numbers
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Children can continue
to use the area model
when multiplying 3-
digits by 2-digits.
Place value counters
become more
efficient to use but
Base 10 can be used
to highlight the size of
numbers.

Children should now
move towards the
formal written
method, seeing the
links with the grid
method.




VEAR 5/0

Skill: Multiply 4-digit numbers by 2-digit numbers

Year: 5/6
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2,739 x 28 = 76,692 |

When multiplying 4-
digits by 2-digits,
children should be
confident in using the
formal written
method.

If they are still
struggling with times
tables, provide
multiplication grids to
support when they
are focusing on the
use of the method.

Consider where
exchanged digits are
placed and make
sure this is consistent.
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Evolution of +he abstract written methods of division

Step 1: 2 digit + 1 digit standard short method

Step 2 3 digit + 1 digit standard shor+

Step 3: Finding multiples
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VEAR1/2

Skill: Solve 1-step problems using multiplication (sharing) Year:1/2

20 Children solve

| problems by sharing
amounts into equal
Pl groups.

In Year 1, children use
concrete and pictorial

There are 20 apples altogether. representations to
They are shared equally between 5 bags. solve problems. They

How many apples are in each bag? are not ?XP?C'(EC* to
record division

. . . . . formally.
. . . . . @ @@ @ @ !ntYe:r 2,dc|;ilfi[;]en are
..... introduced to the

20-5=4 division symbol.
00000 ¥5=




VEAR1/2

Skill: Solve 1-step problems using division (grouping)

Year: 1/2

There are 20 apples altogether.
They are put in bags of 5.
How many bags are there?
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e0000 20+5=4
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Children solve
problems by grouping
and counting the
number of groups.
Grouping encourages
children to count in
multiples and links to
repeated subtraction
on a number line.
They can use
concrete
representations in
fixed groups such as
number shapes which
helps to show the link
between
multiplication and
division.




YEAR 3

Skill: Divide 2-digits by 1-digit (sharing with no exchange)

Year: 3
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When dividing larger
numbers, children can
use manipulatives
that allow them to
partition into tens and
ones.

Straws, Base 10 and
place value counters
can all be used to
share numbers into
equal groups.

Part-whole models
can provide children
with a clear written
method that matches
the concrete
representation.




VEAR 3/4

Skill: Divide 2-digits by 1-digit (sharing with exchange) Year: 3/4
susunnnnns Munnnnnnnnsn ae
R - When dividing
Tens  ones 52 numbers involving an
e S | exchange, children
can use Base 10 and
T eee 21 21 2|2 place value counters
errrrere - to exchange one ten
for ten ones.
S— cee Children should start
with the equipment
( 52 +-4=13 outside the place
value grid before
880 383333 sharing the tens and
o T om ones equally between
O 000 the rows.
© 000 Flexible partitioning in
10 3
© 000 a part-whole model
10+3=13 O 000 supports this method.




YEAR 4

Skill: Divide 3-digits by 1-digit (sharing)

Year: 4

844+4=21
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Children can continue
to use place value
counters to share 3-
digit numbers into
equal groups.
Children should start
with the equipment
outside the place
value grid before
sharing the hundreds,
tens and ones equally
between the rows.
This method can also
help to highlight
remainders.

Flexible partitioning in
a part-whole model
supports this method.




YEAR 5

Skill: Divide 2-digits by 1-digit (grouping)

Year: 5

v N

83832

 52+4=13 |

When using the short
division method,
children use grouping.
Starting with the
largest place value,
they group by the
divisor.

Language is
important here.
Children should
consider ‘How many
groups of 4 tens can
we make?’ and ‘How
many groups of 4
ones can we make?’

Remainders can also
be seen as they are
left ungrouped.




YEAR 5

Skill: Divide 3-digits by 1-digit (grouping)

Year: 5
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Children can continue
to use grouping to
support their
understanding of
short division when
dividing a 3-digit
number by a 1-digit
number.

Place value counters
or plain counters can
be used on a place
value grid to support
this understanding.
Children can also
draw their own
counters and group
them through a more
pictorial method.




YEAR 5

Skill: Divide 4-digits by 1-digit (grouping) Year: 5

Place value counters
or plain counters can
be used on a place
value grid to support
children to divide 4-
digits by 1-digit.
Children can also
412 6 8 draw their own
counters and group
them through a more
pictorial method.
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Children should be
encouraged to move
away from the
concrete and pictorial
when dividing
8,532 + 2 = 4,266 urmbers with

multiple exchanges.
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YEAR @

Skill: Divide multi digits by 2-digits (short division)

Year: 6

— [432+12=36]

12 4 3 2

7,335+ 15=489 A EaaE

15 30 45 60 7S 90 105 | 120 135 150

When children begin
to divide up to 4-
digits by 2-digits,
written methods
become the most
accurate as concrete
and pictorial
representations
become less effective.
Children can write out
multiples to support
their calculations with
larger remainders.
Children will also
solve problems with
remainders where the
quotient can be
rounded as
appropriate.
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Skill: Divide multi-digits by 2-digits (long division)

Year: 6

2

12x1=12
12x2=24

4 12x3=236
12 x4=48

12x5=60

(%x30)

12x6=72
(X6) 157 -84

L~
~ || NN

12x8=96
12 x7 =108
12 x10 =120

ol NI N

7,335 + 15 = 489 |

15

432+12=36 |

- =l | ~w]o

P WO W&

W WO WO | W]m

ol ;|jo G|o | O ]w

(%400

1x15=15
2x15=30
5x15=45
4x15=60
5x15=75
10 x15 =150

Children can also
divide by 2-digit
numbers using long
division.

Children can write out
multiples to support
their calculations with
larger remainders.

Children will also
solve problems with
remainders where the
quotient can be
rounded as
appropriate.
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Skill: Divide multi digits by 2-digits (long division)

Year: 6

2 4 r 1 2

15|3?2
3

[372 15 =24 r12]

2 4
15|3?2
-3 00

7|2
- 6 0

12

0 0
72
6 0
2

4

L

1x15=15
2x15=30
3x15=45
4 x15=60
5x15=75
10 x15 =150

[372 £15 = 24%

When a remainder is
left at the end of a
calculation, children
can either leave it as a
remainder or convert
it to a fraction.

This will depend on
the context of the
question.

Children can also
answer questions
where the quotient
needs to be rounded
according to the
context.




