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Introduction

At the centre of the mastery approach to the teaching of mathematics 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 in Year 1 to Year 6 in line with the requirements of the 2014 Primary National Curriculum.

National Curriculum

The National Curriculum for mathematics aims to ensure that all pupils:

¢ become fluent in the fundamentals of maths through varied and frequent practice with increasingly
complex problems over time, so that pupils develop conceptual understanding and the ability to
recall and apply knowledge rapidly and accurately

e reason mathematically by following a line or enquiry, conjecturing relationships and generalisations,
and developing an argument, justification or proof using mathematical language

e can 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

This policy is a guide for all staff at Welbourn Church of England Primary School and it is expected that
teachers will use their professional judgement as to when consolidation of existing skills is required or if to
move onto the next stage or concept. However, the focus must always remain on breadth and depth rather
than accelerating through concepts. Children should not be extended with new learning before they are
ready, they should deepen their conceptual understanding by tackling challenging and varied problems.

Fluency and conceptual understanding

Teachers are expected to use a variety of resources to enable all pupils to understand mathematical
concepts. To support teaching and learning of these calculations, the principle of the concrete-pictorial-
abstract (CPA) approach [Make it, Draw it, Write it] enables children to have a true understanding of a

mathematical concept, they need to master all three phases to fully understands the concept.
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As children develop an underlying understanding of key concepts and processes within maths, they will be
fully supported in verbalising and explaining their understanding. As children develop a secure

understanding of number facts, mental and written methods will become strengthened and refined.

Developing reasoning

Whilst learning key concepts for the 4 operations, children will use reasoning to develop their
understanding. This can be developed through these character and skills.

Describe Explain  Convince Justify  Prove
iL! itl me! it! it!

Mathematical Vocabulary

The 2014 National Curriculum is explicit in articulating the importance of children using the correct
mathematical language as a central part of their learning and developing reasoning. It is 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 or diagrams) and explained carefully. High expectations of the

mathematical language used are essential, with teachers only accepting what is correct.

(See Mathematical vocabulary booklet for more information)



Stage 1 Addition and Subtraction

Addition stage 1

Points to note: Use the language calculation not ‘sum’ (sum means total or plus)
Use the language digit not ‘number (number is the amount or quantity)

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

add, addition, more, plus, increase, sum, fotal, altogether, double, near double, difference, same as, equals, sign, tens
boundary, hundreds boundary, units/ones boundary, fenths boundary, inverse, how many more to make...?, is the same as,
equals, sign, tens boundary, hundreds boundary, ones boundary, tenths boundary, inverse

Children will use practical equipment to combine groups of objects to find'a total. Practical resources will
support children's development of mental pictures and images.

Children will begin to understand commutativity and the principle of exchange. T hey will be confident in using
the terms *‘worth’ and ‘value’ wnhen talking about single-digit numbers.

Children can represent calculations using objects and talk about their representations.

® 00000 S5-I +5 | +5=6
Y= OB & s-1=5 6-5=1

Fingers Beads or any object
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Pegs Counters

Cuisenaire Rods Numicon Straws




Subtraction stage 1

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

subtract, subtraction, take away, minus, decrease, leave, how many are lefi/left over?, difference between, half, halve, how
many more/fewer is../than...?, how much morefess is...7, is the same as, equals, sign, tens boundary;, hundreds boundary,
ones boundary, tenths boundary; inverse

Children will use practical equipment to physically remove an amount from the group to find e total remamnng.
Practical resources will support children's development of mental pictures and images.

Children can represent calculations using objects and talk about their representations,

7 7
C‘JZ{:O' ® 00000 =5+ |+5=6
00000 © 6-1=5 6-5=I

Fingers Beads or any object

Cuisenaire Rods

Children will alzo ba introduced to the language of comparison including equal use of the vocabulary ‘less’
and ‘more’.

Thare ara more blus than red.
Thare ara less red than biue.

Cubes



Stage 2 Addition and Subtraction

Addition stage 2

VOCABULARY Ensure the correct vocabulary is used at all stages of leaming

add, addition, mors, plus, increass, sum, toda, attogethar, dowbile, mear double, difference, 2ame a3, squais, sign, Bns
bowndary, hundreds boundary, unitstones boundsry, tenths boundsry, inwerse, how many move to male, .7, i3 the 2ame a5,
aguals, sign, tens boundary, hundreds boundary, ones bowndary, fenthe boundary, nverse

Practical resources will continue to support children’'s development of mefital pictures and images. As these
become firm, children will begin to develop ways to represent their mental images and their practical resources
using pictures,

The children will begin to use number sentences alongside their pictures and practical resources.
They will also begin to think and talk flexibly about addition.

The direct link between addition and subtraction should be made explicit when using models and
representations.
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Subtraction stage 2

Ensure the correct vocabulary is used at all stages of learning

sublract, subltraction, take away, minus, decresase, feave, how many are leftfleft over?, difference between, half, haive, how
many morsfiowsr is./than, .2, how much more/iess is...%, is the same as, equals, sign, tens boundary, hundreds boundary,

cnes boundary, tenths boundary, inverse

Practical resources will continue to support children's development of mental pictures and images. As these
become firm, children will begin to develop ways to represent their mental images and their practical resources

using pictures.
The children will begin to use numkber sentences alongside their pictures and practical resources.
They will also begin to think and talk flexibly about subtraction and make links to the inverse of addition.

Children will understand that subtraction is not commutative and so the numbers in a calculation can be in any
order but will result in a different answer.

The direct link between addition and subtraction should be made explicit when using models and
representations,

Q\ﬂ% &3% e G000
- ol e

6+1=10 1+6=10
10-6=1 0-4=6

10-7=3 10-7=3
10-3=7 10-3=7

S0P —BO— 6-2=4

Children will continue to be introduced to the language of comparison and its link to finding the difference
structure of subtraction.

EEIET
12 50 Y 30

Thera g mone blwe than med.
Thera aral=<: red than blue.
Thera are @ more biue then red.
Thers are 8 |oss med than blue,



Stage 3 Addition and Subtraction

Addition stage 3

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

add, addition, more, plus, increase, sum, fotal, altogether, double, near double, difference, same as, equals, sign, fens
boundary, hundreds boundary, units/ones boundary, tenths boundary, inverse, how many more to make...?, is the same as,
equals, sign, tens boundary, hundreds boundary, ones boundary, tenths boundary, inverse

Children will now be confident in using concrete equipment to help them combine groups of objects with
numbers up to 20.

They will continue using practical equipment as they begin to also use number tracks, number lines and hundred
squares to support their mental methods.

Children will start to work with totals greater than 20 which require them to apply their knowledge of the principle
of exchange. They will talk confidently about this.

14+ 17
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14 + \7 = 31




Subtraction stage 3

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

subtract, subtraction, take away, minus, decrease, leave, how many are lefi/left over?, difference between, half, halve, how
many more/fewer is../than...?, how much morefess is...7, is the same as, equals, sign, tens boundary, hundreds boundary,
ones boundary, tenths boundary, inverse

Children will now be confident in using concrete equipment to help therh ‘take away’ and ‘find the difference’.

They will continue using practical equipment as they begin to also use number tracks, number lines and hundred
squares to support their mental methods.

Children will start to work with numbers greater than 20 which require them to apply their knowledge of the
principla of exchange. They will talk confidently about this.
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31 is repartitioned into 20 and |1 using the 14 can now be removed from the 31 leaving 17
principle of exchange In order to enable us to
| remove the four ones assodated with 14 »
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principle of excnange in order to enable us to

remove the four ones assodated with 14
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31 is repartivoned into 20 and 1 using the |4 can now be removed from the 3| leaving 17
principle of exchange in order to enable us to

remove the four ones associated with 14

2
As children become accustomed to repartitioning numbers, they can be introduced to

formal notation of the repartitioning.
‘Th!sh now 20 and 11.5 j

Points to remember
By the end of Year 2, to enable pupils to meet EXS or Age related Expectation, they need to be able to
partition numbers in a variety of ways. Children should not be taught to ‘borrow’ from the other column.
They should be taught to ‘exchange’ and repartition the numbers in the calculation.

9




Stage 4 Addition and Subtraction

Addition stage 4

Ensure the correct vocabulary is used at all stages of learning
add, addition, more, plus, increase, sum, fotal, alfogether, double, near double, difference, same as, equals, sign, fens
boundary, hundreds boundary, units/ones boundary, tenths boundary, inverse, how many more to make...?, is the same as,
equals, sign, tens boundary, hundreds boundary, ones boundary, tenths boundary, inverse

Children are now confident in usin i i T
ot iinl g concrete equipment to combine objects using the principle of exchange

They wAll now begin to organise their concrete P
- equipment {e.g. Straws, Dienes, Place V. i
manner where their combined totals are situated at the bottom. e R Ao

=
dl] (1]

Wl = ]

o :

O 1

D Op ¢

i B oo

SN | S| 9 Boa;
Tens ' ]

Ones Tens Onos‘
I 2 I 5 | ,‘qi—”“ﬁ 5

oo

ERERN 1

12 ones exchanged to 1 ten snd 2 coes
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Subtraction stage 4

Ensure the correct vocabulary is used at all stages of learning

subtract, subtraction, take away, minus, decrease, leave, how many are left/left over?, difference between, half, halve, how
many more/fewer is../than...7, how much more/less is...?, is the same as, equals, sign, tens boundary, hundreds boundary,
ones boundary, tenths boundary, inverse

Children are now confident in using concrete equipment to 'take away' and 'find the difference’ using the
principle of exchange appropriately.

They will now begin 1o organise their concrete equipment (e.g. Straws, Dienes, Place Value Counters) in 2 vertical
manner where the amount that remains at the end of the calculation is situated at the bottom.

31-14

Tens Ones Tens Ones
Ep— ‘ & £ o
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31 is repartsoned into 20 and |1 using the
prinopie of exchange In order to enable us O
remove the fowr ones sssociated with |14

Tens Ones Tens Ones
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7

14 can now be removed from the 31 The remaining aquipenent can then be sid down
to the answer box showing what is left

11




Stage 5 Addition and Subtraction

Addition stage 5

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

add, addition, more, plus, increase, sum, total, altogether, double, near double, difference, same as, equals, sign, tens
boundary, hundreds boundary, units/ones boundary, tenths boundary, inverse, how many more to make...?, is the same as,
equals, sign, tens boundary, hundreds boundary, ones boundary, tenths boundary, inverse

Cehildren will now be secure in organising their concrete equipment in a vertical manner wheare thair combined
totals are situated at the bottom.

They will be now able to make the links between this representation and the formal column addition when seen
alongside each other.

25 + 47
| Tens Ones | 2 5 Tens ﬂf:" | 2 5
I 2 5 z
® " @ & @ + 4 7 - & + 4 ;
@ @
2 El | Fl 7 = 1
e o %245 @ __ . |® e
e o @ ® @
| @@ | 12 ones
- . —_— z ] exchanged to
| ten and
'::i::' @ I ones
| I‘//_/'/"////, i1
r Tens Ones o 5
2 5
+ 4 7
T 2
4 7 ¥
® :
.- @ |
W L J @
EY ®|
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Subtraction stage 5

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

subtract, subtraction, take away, minus, decrease, leave, how many are left/left over?, difference between, half, halve, how
many more/fewer is../than...?, how much more/less is...7, is the same as, equals, sign, tens boundary, hundreds boundary,
ones boundary, tenths boundary, inverse

Children will now be secure in organising their concrete equipment in & vertical manner for subtraction using the
principle of exchange appropriatedy.

They will be now able to make the links between this reprasentation and the formal column subtraction when
seen alongside each other.

3-14
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Stage 6 Addition and Subtraction

Addition stage 6

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

add, addition, more, plus, increase, sum, total, altogether, double, near double, difference, same as, equals, sign, tens
boundary, hundreds boundary, units/ones boundary, fenths boundary, inverse, how many more to make...?, is the same as,
equals, sign, tens boundary, hundreds boundary, ones boundary, tenths boundary, inverse

Children will have a full understanding of the links between the concrete representation for column addition and
the formal written method.

They will now be able to explore calculating with larger numbers using their understanding of the formal written
method.

+
oo | B
v o N
Wl ~

Here are a variety of representations that may be used for addition

Fluency variation, different ways to ask children to solve 21+34:

Sam saved £21 one week and F I
? £34 another. How much did he 21 | |8l
save in total? +34 EE { £
T E m + H E.‘rﬁ.‘
21+34=55 Prove it! (reasoning  —
34 but the children need to be Always use mizzing digit
fleent in representing this) 21 + 34 = problems fea:
=21+ 34 @ [a
What's the sum of twenty one
and thirty four? ? 4

14



Subtraction stage 6

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

subtract, subtraction, take away, minus, decrease, leave, how many are left/left over?, difference between, half, halve, how
many more/fewer is../than
ones boundary, tenths boundary, inverse

Children will have a full understanding of the links between the concrete representation for ealumn subtraction

and the formal writben method,

They will now be able to explore caiculating with larger numbers using their understanding of the formal writtan

method.

7
- 2

'8 4
5 ©

5

2 5

Here are a variety of representations that may be used for subtraction

Fluency variation, different ways to ask children to solve 391-186

Iml

Raj spent £391, Timny
spent £186. How much
more did Raj spend?

T had 391 metres to run.
After 186 T stopped. How
many metres do I have
left to run?

391 - 186

D =391 - 186

391
-186

Find the difference ebtween
321 and 186

Subtract 186 from 391
What is 186 less than 3917

What's the calculation? What's the

answer?
e | Torm sl
L X 17) 255 @
nRn | 989
G0 | G0e
GG
i
3 Q[:l
. D[] P
I_| oo

15




Stage 1 Multiplication and Division

Multiplication stage 1

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

counting, steps, each, doubling, scaling, times, twice as big, times as big, count in ones, count in lots of, groups
of, x, times, multiply, multiplied by, multiple of, once, twice, three times..., ten times..., times as (big, long, wide... and s0 on),
repeated addition, array, row, column, double, group in pairs, threes... tens, equal groups of, multiplication, product, inverse

Children will experience practical opportunities involving equal sets or groups using a wide variety of equipment.
Practical resources will support children's development of mental pictures and images.

Children will begin to orally count in different multiples including twos, fives and tens making links to natural
groupings (e.g. pairs of socks, legs on animals) and the practical resources used.

Children can begin to recognise and continue patterns of multipies using a range of practical resources,
a.g. threading beads with two of each colour.

They will begin to use the language and associated representations of doubling.

16



Division stage 1

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

halve, share, share equally, one each, two each, three each..., divide, division, divided by, divided into, left, left over, remainder,

quotient, divisible by, inverse, exchange, repartition, divisor, scaling, repeated subiraction, array, row, column, equal groups of
s equal groups

Children will explore the language of sharing. Children will experience practical activities in ‘sharing” objects
between a small number of groups/people with the emphasis on sharing equally.

Alongside this, with equal weighting. children should be introduced to ‘grouping’ objecis as arepresentation of
division {e.g. ‘each person gets 2') with the emphasis on equal groups.

They will begin to use the language and associated representations of halving.

Children can be encouraged to develop ways of recording their findings using pictures.

EHEDED] [EDEDEDED

12 shared into 3 egual groups.
12 sharea equally o groups of 4

2 23233 E
N R —
¥ ¥ GAIEEED

6 fooaball stickers shared between 2 people

12 shared into 4 equal groups.
12 shared equally inte groups of 2

& foceball stickers, how many people can have 2 each?
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Stage 2 Multiplication and Division

Multiplication stage 2

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

counting, steps, each, doubling, scaling, times, twice as big, times as big, count in ones, count in lots of, groups
of, =, times, multiply, multiplied by, multiple of, once, twice, three times..., ten times..., times as (big, long, wide... and so on),
repeated addition, array, row, column, double, group in pairs, threes... tens, egual groups of, multiplication, product, inverse

Chitdren will begin to arrange ocbjects into equal groups to aid counting.

EDEDEDED

They will continue to count In multiples and begin to relate this to multiplication through finger counting.

a8 4

g~ %" g “gz2~

Ch.ndren will be introduced to a variety of representations of repeated addition; they will see the representations
alongside each other and begin to make connections betwean them,
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I Count in twos from zero ]
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Children will be introduced to the array, using concrete equipment, for small numbers as a way of organising
groups ta show repaated addition and cammutativity. They should explore arrays in the world arownd s,
a.g. egg boxes, baking trays, wrapping papers; and use them to answer questions such as "How many eggs
would wea nesd to fill the egg box? ‘How do you know?*

O
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Division stage 2

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

halve, share, share equally, one each, two each, three each..., divide, division, divided by, divided into, left, left over, remainder,
quotient, divisible by, inverse, exchange, repartition, divisor, scaling, repeated subtraction, array, row, column, equal groups of
. equal groups

[ Children will relate the grouping of objects to repeated subtraction and’begin to represent this using anumber
line whilst continuing to use concrete equipmeant.

- — < o> < -~
— ~ < < (=3 <«
=3 @ < ~ — @
- - - - = -
£ < L = > L
- - - .- - -
o 4 - l‘:' d’ >
o 5 10 15 20 25 30

. A P T A .
O @ @ @ =3 @O @ @ @ =g

How many 2s are n 87 How many 2s can we take away fom B2 »

Children will use their knowledge of counting up in multiples to solve division calculations and recogniss that this

|
in the inverse of multiplication. l
|
|
|

vd ‘

.2

-3~

Children will continue to group and share equally using concrete equipment and will now begin to organise their
groups Into an array rather than scatterad groupings.

E@EDE|— B

The direct link between multiplication and division should be made explicit when using medsis and
reprasantations.

Children will continue to make links between division and fractions. They will be aware that the division sign is
the equivalent 1o the fraction line and so p+q can be writtn as %.

1+2 —
@)
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Stage 3 Multiplication and Division

Multiplication stage 3

Ensure the correct vocabulary is used at all stages of learning

counting, steps, each, doubling, scaling, times, twice as big, times as big, count in ones, count in lots of, groups
of, =, times, multiply, muftiplied by, multiple of, once, twice, three times..., ten times..., times as (big, long, wide... and so on),
repeated addition, array, row, column, double, group in pairs, threes... tens, equal groups of, multiplication, product, inverse

Children will continue to count in multiples and relate this to multiplication through finger counting.

N "4 21" “28"

They will be able to model a calculation using a practical array which demonstrates an effective method of
counting and the link to repeated addition. Children need to explore related multiplication facts of a given
number by making a variety of arrays and explaining what they show.

[ .
ey ST (RN
el T o o o o

i | IxI2=12
DDD 2x6= 12 2xl=12
3x4=12 6x2= 12
ax3=12

O®®)

OO0 ololelol®
080 OO0
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3+3+#3+3+3=15

The children should be confident with their use of the language of scaling when talking about multiplication.

rml-r
o ol 2 yous

,"‘ 3 tmes
as big

21




Division stage 3

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

halve, share, share equally, one each, two each, three each..., divide, division, divided by, divided into, left, left over, remainder,
quotient, divisible by, inverse, exchange, repartition, divisor, scaling, repeated subtraction, array, row, column, equal groups of
, equal groups

Children will continue to use thelr knowledge of counting in multiples to support thae inverse of multiplicgtion and
repeated subtraction.

Childran will buikd on thair use of concrete arrays for division recognising the links 1o repeated subtraction and
the inverse of multiplication in order to derive the associated division facts. Children need to explore related

division facts of a given number by making a variety of arrays and explaining what they show.

I [ [

12 i eqqual groups gives in gach group
12 irae egual groups of ghvas ____ proups

.
— EEE LILILLILIL] moooooooooos
0]

Thee children shoubd be confident with thedr use of the language of scaling when talking about division with inks
made o simple fractions (e.g. half the size, three times smalles).

——y FR the s
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Stage 4 Multiplication and Division

Multiplication stage 4

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

counting, steps, each, doubling, scaling, times, twice as big, times as big, count in ones, count in lots of, groups
of, x, times, multiply, multiplied by, multiple of, once, twice, three times..., ten times..., times as (big, long, wide... and so on),
repeated addition, array, row, column, double, group in pairs, threes... tens, equal groups of, multiplication, product, inverse

Crildren will explore practical arrays for larger numbers. They will think :l;)::?ow'r;xn\:?;ﬂ::‘g":;i:;a:;ays ar;:‘iem
ated addition. They wil r
il be encouraged to ook at arrays beyond repe : ‘ v help e
‘:1nciently calculate totals within arrays. E.g. for 7x8... Children may find counting In 7s or 8s tricky but they ©
look for ‘friendly’ numbers which are easler o calculate e.g. 4x5, 4x2, 4x5, 4x2.

Thinking flexibly about 7 x 8

8°8- 44~

Slotsof 7 Jlots of 7

diotsof 7 Doubled

5lotsof B

And another
two 8s

Children shouild continue to experience the language of scaling (e.g. scaling up pictures by multiplying by powers
of 10, multiplying by powers of 1000 in converting between units of measure)
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Division stage 4

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

halve, share, share equally, one each, two each, three each..., divide, division, divided by, divided into, left, left over, remainder,
quotient, divisible by, inverse, exchange, repartition, divisor, scaling, repeated subtraction, array, row, column, equal groups of
equal groups

T

i Children will continue to organise groups into an array now working with larger numbers by either grouping

or sharing. Children will be able to explain all the facts they know about a given array with no remainder, ‘rhe'y
shouid be making arrays with the equipment to establish ‘How many in each group?’ or ‘How many groups?’.
Children should continue to experience the language of scaling (e.g. scaling down pictures by dividing by powers
of 10, dividing by powers of 1000 in converting between units of measure)

1200 shared equally between 3 is 400,

1200 shared equaily between 4 5 300.

3 equal groups of 400 make 120, d
4 equal groups of 300 make 1200,

120 shared equally becween 3 is 40.
120 shared equally beoween 4 |5 30,
3 equal groups of 40 make 120.
4 equal groups of 30 make 120,
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Stage 5 Multiplication and Division

Multiplication stage 5

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

counting, steps, each, doubling, scaling, times, twice as big, times as big, count in ones, count in lots of, groups
of, =, times, multiply, muftiplied by, multiple of, once, twice, three times..., ten times..., times as (big, long, wide... and so on),
repeated addition, array, row, column, double, group in pairs, threes... tens, equal groups of, multiplication, product, inverse

Children will continue to work with arrays, exploring larger numbers, leading into the grid m‘ethod of . "
multiplication. Practical experiences may atill be required for some children'as they enter this stage. To b:g s
with. children should see the array with the grid lines. When appropriate, children should move to using the g
displaying the numbers only.

Children should begin using grid method for 2- and 3-digit by 1 digit numbers and should be given the chance to
relate this to facts they know about arrays where needed.

Throughout this stage, children should be encouraged to estimate an approximate answer in order to check for
reasonableness and this should become standard praclice.

x o | 4
22260 '|]‘124 T
- v 84
x 10 a
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Division stage 5

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

halve, share, share equally, one each, two each, three each..., divide, division, divided by, divided into, left, left over, remainder,
quotient, divisible by, inverse, exchange, repartition, divisor, scaling, repeated subtraction, array, row, column, equal groups of
. equal groups

Children will continue to work with concrete arrays, exploring known multiphcation/division facts, with the use of
grid lines to begin to make the link to short division where numbers are easily divisible. The children understand
that the array within short division can be interpreted for both sharing between or equal groups of where the dots
within the array each represant 1.

8
| o000 0OS How many equal groups of 7 can | make?
( X X X B R X J {grouping is represanted in the columng)
JJo® 60. o
L X &
o0 00 ;ch;thesemm?engmups.mmlnm
X X R X R R R _ {sharing between is represented in the rows) \
Iy .

Children will begin 1o use counters within an array to show the sharing model of division, using their knowledge
of the principle of exchange where necessary. At this stage, children are encouraged to consider the links
between the sharing model and fractions.

". 120 can be exchanged for 12 tens in order to make an array

®
. o0
®_®
. . = 120 shared into 3 equal groups gives 40 in each group
e_®
w

We can explicitly see 40 three times: 3 rows of 40, 2 Y5 of 120 40
We can divide the array into three parts and there is 40 in each part
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Stage 6 Multiplication and Division

Multiplication stage 6

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

counting, steps, each, doubling, scaling, times, twice as big, times as big, count in ones, count in fots of, groups
of, =, times, multiply, multiplied by, multiple of, once, twice, three times..., ten times..., times as (big, long, wide... and 50 on),
repeated addition, array, row, column, double, group in pairs, threes... tens, equal groups of, muftiplication, product, inverse

Chitdren will now be secure In using the grid method for multiplying by one-diglt numbers and will begin to
explore the links between the grid method and the expanded method of short multiplication,

x 10 | 4

1 4

v l X 6
ciiBEsRe —— 70 o

l 8 4

Children will also begin to explore the use of arrays and the grid method for multiplying by two-digit numbers.

10 8

di3is:

1522100:: ole 8 O-°

x 10 8

10 100 80 i 8 0

3 30 24 = 5 4
2 3 4
1
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Division stage 6

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

halve, share, share equally, one each, two each, three each..., divide, division, divided by, divided into, left, left over, remainder,
quotient, divisible by, inverse, exchange, repartition, divisor, scaling, repeated subtraction, array, row, column, equal groups of
. equal groups

Children will work with equipment to divide any integer by a single digit divisor using their sound knowled ge of
the principle of exchange.

They will begin to be introduced to numbers that have remainders and will mcognise and be abie to talk about
these when they do not "flit” into the array.

Children will be Introduced to the notation of short division, linking with the principle of exchange and how this
relates to the practical representations.

Chiidren continue to be encouraged to consider the links between the sharing model and fractions.

lenrlrc.h.nda Tens Ones

N~
o
=

@
@ in the array, we can exphcitly see 23 sx times; &
@ rows of 23, This is the sharing model,
Y% of 138 s 23.

® We can divide the srray up imo six equal parts and
@ there is 23 in each part

@®

L
ee006e
000666
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Stage 7 Multiplication and Division

Multiplication stage 7

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

counting, steps, each, doubling, scaling, times, twice as big, times as big, count in ones, count in lots of, groups
of, x, times, multiply, multiplied by, multiple of, once, twice, three times..., ten times..., times as (big, long, wide... and 5o on),
repeated addifion, array, row, column, double, group in pairs, threes... tens, equal groups of, multiplication, product, inverse

Childran will now have & good understanding of the expanded shaort multipfication method and will begin to
reprasent this as compact short multiplication for T x LL

1 4 1 4
X B _x &
2 4 (x4 ——= B 4
+ 6 0 (6x10) :
8 4

Children will be sacurs in using the grid method for multiplying by two-digit numbers and will bagin fo explore
the links between the grid methed and the expanded method of long multiplication.

1 8
x 1 3
x 10 8 2 4 (3x8)
10 P& “l — 3 0 (3x10)
3 li g 0 {1{]35}
+ 1 0 0 (10x10)
2 3 4
1
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Division stage 7

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

halve, share, share equally, one each, two each, three each..., divide, division, divided by, divided into, left, left over, remainder,
quotient, divisible by, inverse, exchange, repartition, divisor, scaling, repeated subtraction, array, row, column, equal groups of
s equal groups

Children will now be secure in using short division for one-digit divisors with an integer quotient

They will now begin 1o use the short division notation for calculations involving remainders.

Hundreds Tens Ones
POODD
® ’T. @g@@ ‘
% PPO®® ' ee00® @
>t Glofolo ®0O00
e . | | ®®00®
gesee | 33868
©®®®®®®®® | ®S8OO®

2 :3-M
6|2"3’9

Children will also begin to explore the use of jottings of friendly numbers to support long division of calculations
with 2-digit divisors.

1x15=15 2 8

2 x 15 = 30 15[ 4 2 o

4x15 =60 20 x 15 = 300 - 3 0 0 (20x15)

8x 15 = 120 1 2 0

10 x 15 = 150 - 1 2 0 (8x15)
0
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Stage 8 Multiplication and Division

Multiplication stage 8

Ensure the correct vocabulary is used at all stages of learning

counting, steps, each, doubling, scaling, times, twice as big, times as big, count in ones, count in lots of, groups
of, x, times, multiply, multiplied by, muitiple of, once, twice, three times..., ten times..., times as (big, long, wide... and so on),
repeated addition, array, row, column, double, group in pairs, threes... tens, equal groups of, multiplication, product, inverse

Children will now have a good understanding of the short multiplication method.

Children will now have a good understanding of the expanded long multiplication method and will bagin to
represent this as compact long multiplication.

2

1 8 1 B

x 1 3 x 1 3

2 4 (3x8§) 5 4

3 0 Ex10) N + 1 8 ©

&8 0 (10x8) 2 3 4

+ 1 0 o (0x10) 1

2 3 4

Here are a variety of representations that may be used for multiplication

Fluency variation, different ways to ask children to solve 6 x 23:
Mai had to swim 23 Find the preduct of & and What's the calculation? What's the
lengths, & times a week. 23 answer?
23 |23 |23 |23 |23 |23
(28 ]2 [z e 25 ] | How many lengths did she ® @ L]
swim in one week? 6x23= ol0) [ II N
) 00 000
Tom saved 23p three days |:| “6x23 010 [TTH
- ) : B_ O 000
With the counters, prove that & | a week. How much did he [ 23 — 1 00 200
x23=138 save in 2 weeks? x_23 % 6 ololN T Y N
Whyis 6x23=-32 x67 B B
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Division stage 8

VOCABULARY Ensure the correct vocabulary is used at all stages of learning

halve, share, share equally, one each, two each, three each..., divide, division, divided by, divided into, left, left over, remainder,
quotient, divisible by, inverse, exchange, repariition, divisor, scaling, repeated subiraction, array, row, column, equal groups of
equal groups

_

Childran will now be secure in using short division for ong-digit divisors and long division for two-digit divisors
with an integer quotiant.

They will now explore the use of long division for two-digit divisors which may inclede a remainder,

The children will begin to interpret remainders as whole number remainders, fractions or by rownding, as
appropriate for the contaxt.

1x15=15
2x 15 =30
4 x 15 =60 20 x 15 = 300
Bx15=120
10 x 15 =150
2 B2 2 8% 2 8
15| 4 3 2 15! 4 3 2 15| 4 3 2
- 3 00 (20 x 15) - 3 00O 20x15) - 3 0 O (20 x 15)
1 3 2 1 3 2 1 3 2
- 1 2 0 8 x 15) - 1 2 0 8 x 15) - 1 2 0 (8 x 15)
1 2 1 2 1 2

Here are a variety of representations that may be used for division

Fluency variation, different ways to ask children to solve 615 + 5:

Using the part whole model
below, how can you divide 615
by 5 without using the bus stop’
method?

IT.' 119 .":

A

=T e
Fan \~I — fo1a
I M0 A _". LY '_,-'I
| 1 1k ] —

T have £615 and share it equally

between 5 bank accounts. How
much will be in each account?

615 pupils need to be put into 5
groups. How mary will be in each
group?

5615

615+3=

|:|=E:|15'=5

How mamy 5's go into 6152

What's the calculation? What's
the answer?

H T [n]
e © |ee
e® gg "=
e oD

200 eee
00 eee®
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