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Teaching for Mastery Calculation Policy

The aims of the policy

Mastery is for all children, and the aim of this policy is to ensure children leave Springwell Park with a
secure understanding of the four operations and can confidently use both mental and written strategies
in a range of contexts. It aims to ensure consistent strategies, model and images are used across our
school to embed and deepen children’s learning and understanding of mathematical concepts so

children can:

- Become fluent in the fundamentals of mathematics, including through varied and frequent practice
with increasingly complex problems over time, so that pupils have conceptual understanding and
are able to recall and apply their knowledge rapidly and accurately to problems.

- Reason mathematically by following a line of enquiry, conjecturing relationships and
generalisations, and developing an argument, justification or proof using mathematical language.

- Solve problems by applying their mathematics to a variety of routine and non-routine problems
with increasing sophistication, including breaking down problems into a series of simpler steps
and persevering in seeking solutions.



How should this policy be used?

This policy is to support the teaching and planning of mathematics. This policy set out the progression of strategies
and written methods children will be taught to develop their understanding of the four operations. Strategies set out
in a Concrete, Pictorial and Abstract (CPA) approach to develop children’s deep understanding and mastery of
mathematical concepts. Children can use concrete objects to help them make sense of the concept or problem; this
could be anything from real or plastic fruit, to straws, counters or cubes. This is then developed through the use of
images, models and children’s own pictorial representations before moving on to the abstract mathematics. Children
will travel along the continuum again and again, often revisiting previous stages when a concept is extended. It is
also worth noting that if a child has moved on from concrete to pictorial, it does not mean that the concrete cannot
be used alongside the pictorial. Or if a child is working in the abstract, ‘proving’ something or ‘working out’ could
involve use of the concrete or pictorial therefore building on prior learning. Then as children become more
independent, they will be able to and encouraged to select strategies which are most efficient for the activity.

The strategies are separated into the 4 operations for easy reference. However, it is expected that addition and
subtraction, and multiplication and division will be taught after each other to ensure that children are making
connections and seeing relationships in their mathematics.

Children should be moved through the strategies at a pace appropriate to their age-related expectations as defined
in the EYFS and National Curriculum. Teaching of the strategies rely on good levels of number sense, fluency and
ability to reason mathematically. Children need to be supported to gain depth of understanding within the strategy
through the CPA approach and not learn strategies as a procedure.



Division

Nursery and Reception

By the end of Reception, children are expected to understand the concept of halving and sharing. Before this can be introduced,
children need to have a secure knowledge of counting backwards, number facts and subtraction in order to halve and share. Children
are then introduced to the concept of halving and sharing through practical games and activities. They act out ‘halving and sharing’
through activities such as sharing food for their Teddy Bear’s Picnic, sharing resources equally to play a game. This is reinforced
by opportunities provided in the outdoor area for the children to halve and share out objects such as building blocks, twigs etc.

EYES

ELG Number Children at the expected level of development will:

Have a deep understanding of number to 10, including the composition of each number, subitise (recognise quantities without
counting) up to 5, automatically recall (without reference to rhymes, counting or other aids) number bonds up to 5 (including
subtraction facts) and some number bonds to 10, including double facts

ELG Numerical Patterns Children at the expected level of development will:

Verbally count beyond 20, recognising the pattern of the counting system, compare quantities up to 10 in different contexts,
recognising when one quantity is greater than, less than or the same as the other quantity, explore and represent patterns within
numbers up to 10, including evens and odds, double facts and how quantities can be distributed




Sharing and Grouping

Concrete

Pictorial

Abstract

The children will probably already
have some experience of sharing
and will be quick to point out
when items are not shared fairly.
During snack time or group
activities, encourage them to
check that the items are shared
equally and that everyone has the
same. The children should also
be given opportunities to
recognise and make equal
groups. For example can you put
3 crackers on each plate or plant
2 flowers into each pot. What
groups do they notice on a bead

string?

The children will notice that
sometimes there are items left
over when they share or group.
Encourage them to come up with
their own suggestions for how to
resolve this.
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Half of 6 is 3

Half of 4 is 2




Year 1

Pupils should be taught to:

e solve one-step problems involving division, by calculating the answer using concrete objects, pictorial representations
and arrays with the support of the teacher

Concrete

Pictorial

Abstract

Division as
sharing

Children solve
problems by sharing
amounts into equal

groups.

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

formally.

8 shared between 4.

XXX RO OO D
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| have 10 cubes, can

‘ . you share them
equally in 2 groups?

5®

Sketch or draw to represent
sharing into equal parts. This
may be related to fractions.

8 shared between 4

8 shared between 2

* P
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Children to use STEM
sentences to explain the
process of sharing into
equal parts.

10 shared into 2
equal groups gives 5
iNn each group.

IT 1 share 24 sweets

with my friend, we

will get 12 sweets
each.

Division as
grouping

Make equal groups from a whole
and find how many equal
groups of a certain size can be

[

There are 10 children altogether.
There are 2 in each group.
There are 5 groups.

19,
/7717717 717 7

//

Represent a whole and work out
how many equal groups

Children may relate this to counting
back in steps of 2, 5 or 10.




Year 2

Pupils should be taught to:

. recall and use division facts for the 2, 5 and 10 multiplication tables, including recognising odd and even numbers

. calculate mathematical statements for division within the multiplication tables and write them using the division (=) and equals
(=) signs

- solve problems involving division, using materials, arrays, repeated addition, mental methods, and division facts, including
problems in contexts

Concrete Pictorial Abstract
Recall and use facts for 2, 5 and Count objects in groups (2, 5 and | Use images to show facts of 2, 5
10 and 10 2X5=
use facts to show
inverse 5 X2 =10
10+2=5
10+5=2

2 is a factor of 10
5 is a factor of 10
10 is a multiple of 2 and 5




Sharing equally

Startwith a whole and share
into equal parts, one at a time.

000000000000

Understand how this relates to
grouping. To share equally
between 3 people, take a group of
3 and give them lat a time.

Use bar models to represent
objects shared into equal parts.

0000 |00|00 (00
00|00 (00 |00(00

20 shared into 5 equal parts.
There are 4 in each part.

9
X X X

X X X X X X

9 shared into 3 equal parts.
There are 3 in each part.

Draw bar models to support
understanding of the
division.

000000000000000000
18
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Grouping
equally

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

Understand how to make groups

OQ%OQQ

© ©<3<§>
@e® @@

35 9%

® O
O

Q@Q

Use grouping to link to the written
division statements.
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Understand the link between
division and repeated
subtraction.
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can use concrete
representations in

fixed groups such
as number shapes
which helps to
show the link
between
multiplication and
division.




Division as
arrays

Link division to multiplication
by creating arrays.

00000
00000
00000

Il can see...
1I5divided into 3groupsis 5
15 shared between 5is 3

Draw representations of arrays.

15 divided by groups of 5= 3
15 divided into 3 equal parts =5

\ND

15 divided into groups of 3=5
15 divided into 5 equal parts = 3

Show fact families.
15+3=5/5X3=15
15+-5=3/3X5=15

Use inverse and fact
families to find linking
number sentences.

20+10=2 2x10 =20
20+2 =10 10x 2 =20
2=20+10 20=2x10
10=20+ 2 20=10x 2

Use knowntimes
tables to solve

divisions.

Understand the relationship
between multiplication and
division.

XXy
XY
S G > S S
XXXy

4 groups of 5 cars are 20 cars in total.

20 divided by 4 is 5.

Link equal grouping with repeated
subtraction and known times-table
facts to support division.

CO000000000 0000000000 0000000000 O000C00000

N

0 10 20 30 40

40 divided by 4 is /0.

Relate times-table knowledge
directly to division.

I x 10 =10

2 x 10 =20 [know that 3 growps
3x10=30 of10makes 30, 50
4 x 10 = 40  know that 30 divided
5% 10:=50 by 10 is 3.

6 x 10 =60

7 % 10:= J0

8 x |10 =80




Halving

Use manipulatives to show
relationship between halving
and dividing by 2.

Use images including bar models
and partwhole models.

Partition 2-digt numbers to half.

Divide 2 digits by 1
digit (sharing with
Nno exchange)

Tens

OO

OO




Divide 2 digits by 1
digit (sharing with
exchange

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.
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52

10 3
10+3=13

52+4=13




Year 3

Pupils should be taught to:

. recall and use division facts for the 3, 4 and 8 multiplication tables

. write and calculate mathematical statements for division using the multiplication tables that they know, including for two-
digit numbers times one-digit numbers, using mental and progressing to formal written methods

« solve problems, including missing number problems, involving division, including positive integer scaling problems and
correspondence problems in which objects are connected to objects

Concrete

Pictorial

Abstract

Recall and use facts for
3,4and 8

Count objects in groups (3, 4 and 8)

15 divided by groups of 5=13
15 divided inte 3 equsl parts = &

1/30f15=5

15 divided into groups of 3 =5
15 divided into 5 equal parts = 2

1/50f15=3

3X4=

use facts to show

inverse 4 X3 =12
12+4=3

12+3=4

3is a factor of 12

4is a factor of 12

12 is a multiple of 3 and 4




Use images to show facts of 3, 4 and 8

3|3 3|3
3|3

3
3

Using times-
tables
knowledge to
divide

Use knowledge of known times-
tables to calculate divisions.

QLUTIRELERZIDETNERTD

24 divided into groups of 8.
There are 3 groups of 8.

Use arrays, bars and number lines

to support division.

Use inverse and fact families
to find linking number
sentences.

5X9=45
GX5=45
L 5=9X5
L5=5X9

45+9=5
4L5+5=9
5=45+9
9=45+5

Understanding
remainders

Use equipment to understand
that a remainder occurs when a
setofobjects cannot be divided
equally any further.

i QOO oail

There are 13 sticks in total.
There are 3 groups of 4, with lremainder.

e
i

Use images to explain remainders.

22+-5=4 remainder 2

HOOOL

Understand that the
remainder is what cannot be
shared equally from a set.

22+5=7
5 5 5 5

29 + 8 = 3REMAINDER 5
A

A A A

I I I
dividend divisor quotient remainder




Using known
facts to divide
multiples of 10

Use place value equipmentto
understand how to divide by
unitising

(@o)(ea)(eoa)

I

Show 6 ones divided by 3 and
6 tens divided by 3. What
is the same / different?

Divide mulltiples of 10 by unitising.

12 tens shared into 3 equal groups.
4 tens in each group.

Divide multiples ofl0 by a
single digit using known
times-tables.

180 + 3 =7
180 is 18 tens.

18 diwvided by 3 is 6.
18 tens Adivided by 3 is 6 tens.

18 + 3 =26
180 + 3 = 60




2-digit number
divided by 1- digit
number
When dividing numbers
involving an exchange,
children can use Base 10
and place value counters
to exchange one ten for
ten ones. Children should
start with the equipment
outside the place value
grid before sharing the
tens and ones equally
between the rows. Flexible
partitioning in a part-whole
model supports this
method.

Children explore dividing 2-digit
numbers by using place value

equipment.

48+2
T 0000
g 0000
EEEEEEEEEE)
EEEEEEEEEE

Divide the tens and then the ones

bl
Jt

8000

8000

Children explore how to partition a
Nnumber into 10s and Is to divide where
appropriate.

60 = 2 = 30
8 =.2=4
30 + 4 =34
68 = 2 = 34

Use the divisorand knowledge

of times tables to partition

appropriately.

(Ge=======5) G
42 =30 + 12

Children use the chunking
method alongside
manipulatives.

3127

5 (@X 3) lzooxx 33==3600

5+4=9
27+3=9




Use place value counters to divide using the bus stop
method alongside 0008 ©®

2 = 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.

a2+3

[O)
(=)

We exchange this ten for ten ones and then share the
ones equally among the groups.

©

We look how much in 1 group so the answer is 14.

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

GleYele) ale)
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them to move towards counting in multiples to divide more
efficiently.

12+4= “4812" (3 times)

Begin with divisions that divide equally with no
remainder.

1 2

4|4 8

Move onto divisions with a remainder.

ri

4|4

2-digit number divided by
1-digit number, with remainders
When dividing numbers with
remainders, children can use
Base 10 and place value
counters to exchange one ten
for ten ones. Starting with the
equipment outside the place
value grid will highlight
remainders, as they will be
left outside the grid once the
equal groups have been
made. Flexible partitioning in
a part-whole model supports
this method.

Use place value equipment to understand
the concept of remainder.

Make 29 from place value equipment.
Share it into 2 equal groups.

0600)0

Il
%

6600

There are two groups of 14 and
1 remainder.

Use place value equipment to understand
the concept of remainder in division.

29 +2 =7

CEEDL

06000

Il
3

29 + 2 =14 remainder 1

Partition to divide, understanding the
remainder in context.

67 children try to make 5 equal lines.

67 =50+17
50 +5=10

17 + 5 = 3 remainder 2
67 + 5 =13 remainder 2

There are 13 children in each line
and
2 children left out.

Year 4




Pupils should be taught to:

« recall division facts for multiplication tables up to 12 x 12
- use place value, known and derived facts to divide mentally _
« recognise and use factor pairs and commutativity in mental calculations

« multiply two-digit and three-digit numbers by a one-digit number using formal written layout
« solve problems involving multiplying and adding, including using the distributive law to multiply two-digit numbers by 1
digit, integer scaling problems and harder correspondence problems such as n objects are connected to m objects

Concrete Pictorial Abstract

Recall and use facts Count objects in groups (7, 9, 11 and Use images to show facts of 7, 9, 11
for all numbers 12x12 12) and 12 7X6=
6is a factor of 42

use facts to show
inverse 6 X7 =42
- 7 is a factor of 42
Bl | BN 42 is a multiple of 6 and 7

42 ~6=7
7171777171 42+7=6

15 divided by groups of 5= 3
15 divided into 3 equal parts =5
1/30f15=5

Gaax)
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\ND
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15 divided into groups of 3=5
15 divided into 5 equal parts = 3
1/50f 15=3

Division TO + O OO 844 -4 =122
8888 5°°° fioe, » [ |
e e

; A
00 @ 0000
0 O 0000
©0 0 0000 (o I I I
0 © Q000
Division TO + O 24+7=3r3 .
ivision r o Th %6 =122 43+7=6r
- ) O ® N
Including remainders ) ® ) ) @ +9=5r2
) O Oe
X K




Dividing
multiples of 10
and 100 by a
single digit

Use place value equipment to
understand how to use unitising
to divide.

"o
sa

oa
ua

8 ones divided into 2
equal groups
4 ones in each group

8 tens divided into 2
equal groups
4 tens in each group

8 hundred divided into 2
equal groups
4 hundred in each group

Represent divisions using place
value equipment.

C0ee00000
00800

9+ 3=3

Nal
o
-
W
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30

0
o
o
R
w
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300

Use known facts to divide 10s
and 100s by a single digit.

I5+3=5

150 + 3

50

1500 = 3 = 500

300 = 5 = 60

3000 = 5

600




Dividing 2-digit
and 3-digit
numbers by a
single digit

Children use place value
equipment to partition the
dividend.

[2+3

Use place value equipment to
support the short method (bus
stop) for division.

(2+3=24

Step 1 Step 2
?) S @
0
Step 3 Step 4
2
TE 32 .o we
3)0|®
®
@©
@
@
Q)
@

Use times table knowledge to
support the short method
(bus stop) for division.




Understanding
remainders

When dividing numbers with
remainders, children can use
Base 10 and place value
counters to exchange one ten
for ten ones. Starting with the
equipment outside the place
value grid will highlight
remainders, as they will be left
outside the grid once the equal
groups have been made.
Flexible partitioning in a part-
whole model supports this
method.

Use equipmenttorepresentthe
remainder as the part that
cannot be shared equally.

85+4

@@,
@@

As above showing remainders
clearly.

53 +-4=131

QOO 00@0000
(=) O 00000
e

=) 000
O Q00
O
O

953

131153113113 |1

Use times table knowledge to
support the short method
(bus stop) for division.

2 Lorl

3[7 13

Answers can also be

represented as fractions.

73+3=24

1 1 4
4 516




Year 5

Pupils should be taught to:

« divide numbers mentally, drawing upon known facts

« divide numbers up to 4 digits by a one-digit number using the formal written method of short division and interpret remainders
appropriately for the context
. divide whole numbers and those involving decimals by 10, 100 and 1,000

. solve problems involving division, including using their knowledge of factors and multiples, squares and cubes

. solve problems involving addition, subtraction, multiplication and division and a combination of these, including understanding
the meaning of the equal sign

« solve problems involving division, including scaling by simple fractions and problems involving simple rates

Concrete Pictorial Abstract

Divide 3digit + 1digit 858 +8=107r2 316 +5=63r1

o) 063l

800 = 8 = 100 T 56:8=7s2

Divide 4digit + 1digit 6154 ~+8=769r2
8,532 ~ 2 = 4,266 62 6=62r -
Th H T o 3762‘ - 6
©90©9/©0©0
o—100 0769,2
S 3000 .4 L %2 0| 8 6 | 55 ?Ll-
m 3000 —;500 7\;0 7*6:&0 T




Dividing whole
numbers by 10,
100 and 1,000

Use place value equipment to
support unitising for division.

4,000 + 1,000

4,000 + 1,000

4,000
/ /v,\.\
/ N

Looo x (] ¥ # ¥ ¥

4,000 is &4 thousands.
L x |,000= 4,000
So, 4,000 = [,000 = 4

Use abar modelto support
dividing by unitising.

380 +10=38

Understand how and why the
digits change on a place
value grid when dividing by
10, 100 or 1,000.

3,200 + 100 =7?

Th H T 0

)] o | [

3,200 is 3 thousand and 2
hundred.

200 +100=2
3,000 +100 =30
3,200 +100=32

So, the digits will move two
places to the right.

Dividing by
multiples of 10,
100 and 1,000

Use place value equipmentto
represent known facts and
unitising.

15+3=5
150+30=5

Representrelated facts with place
value equipment when dividing by
unitising.

12 ones divided into groups of 4.
There are 3 groups.

12 hundred divided into groups of
4 hundred. There are 3 groups.

1200 +400=3

tentimes  fen tmes tenbues benbrmes len lmes
[ the size Ihe size e size e

L T T T T T
1000 | 1008 108 | 18
1

| 018 | 0018

AN AN
one lenth  one lenth
Ihe size the size

Reason from known facts,
based on understanding of
unitising. Use knowledge of
the inverse relationship to
check.

3,000+5=600
3,000+50=60
3,000+500=6

5x600=3,000
50x60=3,000
500x6=3,000




380
1

(z ]2 2] 2] 2] 2] 2]2]z2]¢2]

380 is 38 tens.
38 x |10 = 380
I0 x 38 = 380
So, 380 + |0 = 38




Dividing up to four

digits by a single

digit using short
division

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.

As year 4. Use place value
equipment with increasingly
large numbers.

S8

As year 4. Use short with
increasingly large numbers.

4r9T

UEERS

96+4=24

Use short method (bus stop)
for up to 4digit numbers
divided by a single digit.

/556
713°8°9%2

1262
6[775°772

Use multiplication to check.




Understanding
remainders

Children should be
encouraged to move
away from the
concrete and pictorial
when dividing
numbers with
multiple exchanges.

Use equipmenttorepresentthe
remainder as the part that
cannot be shared equally.

80 cakes divided into
trays of 6.

-HHE BERRAARNAE

They make 13 groups of 6,
with 2 remaining.

As above. Use short method (bus
stop) showing remainders clearly.

re
6@

Jiik

,@'

66666

Use short method (bus stop)
showing remainders in
various ways.

with r 13r2
6/820

6%2(3) 2(139)

pecmar 1 3.3 3
6/82020°0




Dividing Understand division by 10 using Representdivision using exchange Understand the movement of

decimals b 10 exchange. Explore using place on a place value grid. digits on a place value grid.
Y ’ value equipment.
100 and 1,000 0 o| Tth Hth 0.85+10=0.085
2 ones are 20 tenths. ® M CACATAAS, '
0 3 Tth Hth O [+ |Tth| Hth | Thth
20 tenths divided by | % s o B T
10 is 2 tenths. RLOOY 0 |*PO 8 [35
0 . Tth Hth
OO0 00000

OLO00|000ee 8.5+-100=0-085

Se0O® O | e |Tth| Hth | Thth

ISISIOIIC] Bal o] 5l
P — &

15is lone and 5 tenths.
This is equivalentto 10 tenths and
50 hundredths.

10 tenths divided by 10 is 1 tenth.

50 hundredths divided by 10is 5
hundredths.

1.5 divided by 10 is ltenth and 5
hundredths.
1.5+10 =0.15




Year 6

Pupils should be taught to:

divide numbers up to 4 digits by a two-digit whole number using the formal written method of long division, and interpret
remainders as whole number remainders, fractions, or by rounding, as appropriate for the context

divide numbers up to 4 digits by a two-digit number using the formal written method of short division where appropriate,
interpreting remainders according to the context
perform mental calculations, including with mixed operations and large numbers
use their knowledge of the order of operations to carry out calculations involving the 4 operations
solve problems involving division

Division of 3digit + 2digit

493 +15=32r13

43

450 + |5 = 30 T
43 + 15 = 2 /I3

450

493 +15=32r13

32r 13
5149 3

4 50
4 3
30

Division of 4digit + 2digit

8943 +22=406r11

© 8943 |+ 2

[ 8800 | .

~_ 1o .3$+2.2;HH

8800 + 22 = 400

10+ 22 =5

8943 +22=406r11

22

4L O 6r ||

894 3

8800
| 43
| 32

[ ]




Dividing
decimals

Use place value equipment to
explore division of decimals.

Use a bar model to represent
divisions.

Use short division (bus stop)
to divide decimals with up to
2 decimal places.

| |
I N B 0.53
8 tenths divided into 4 ;ffii 8 ‘ 4 .42 24
groups. S,cr
2 tenths in each group. LXO 2"=O 8
O0.8+4=0.2
Using short
division 0 3 6
When children begin to - —
divide up to 4- digits by 2- 12 4 |43 |75 [ 432 +12 = 36 J

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.

7,335+ 15

= 489 |

15 30 45

60 75




Using long
division without

remainders 0 3 6 : :Ilg X 12= 1224
= =
1 214 3 2 12 X 3 = 36
_ 360 (x30) 15 « 4 — a8 . _
12 x 5 =60 432 - 12 = 36
7 | 2 12xb6=72
_ S, X8 px7=84
12 X 8 =96
0 12 x 7 =108
12 x 10 = 120
0 4|8 9
- 1%x15=15
15|7 3 3 5
e lolol ol xa0 2x15 =30
733515 =489 | BENEAE ol
— 1,20 0 (x80) Kleo=
1 3 5 5)(15:?5
_ 113 5 (x99 10x15=150
(0]




Using long
division with

remainders ‘ 214 r 12 1x15=15
o 1 5 | 5 7 2 2x15 =230
When a remainder is left at the
end of a calculation, children _ 0 0 3x15 =45
can either leave itas a . _
remainder or convert it to a {372 —~ 15 — 24 r12 ] 7 2 4%x15= 60
fraction. This will depend on
the context of the question. _ 6 0 5x15=75
10 x15 =150
1 2

S2 F

372+15:24§




Using long division

Use a formal written method for long division to divide by a 2-digit number.

Chunking

29

3377 |
260 @oxi3) 215,
o'l 7

65 (5x3)
52
52 wxs)
0

Standard written method

249
I13[37 7
26|
Nl 7
17
O

I X 13 = 13
2 X 13 = 26
5 X I3 = 65
10 X I3 = 130
20 X 13 = 260

1 3
q
17

2
560 +24=23r8 432+15=28112
23 28.¢ 28.8 281
241560 15/432 15432.0 15/432
48 300w 30} 30}
80 132 132 132
72 120 < 120 120
g 12 120 12
120 12
0
(12+15=08) (0.8=%)
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