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Introduction

The following calculation policy has been devised to meet requirements of the National Curriculum
2014 for the teaching and learning of mathematics, and is also designed to give pupils a consistent
and smooth progression of learning in written calculations across the school. Prior Weston follows a
concrete, pictorial and abstract approach. Use of manipulatives from EYFS right up to Year 6 will
provide children with a consistent approach and also provides them with the building blocks for their
learning. This approach enables children to visualise, explore and familiarise themselves with the
structure of the maths being studied, leading to greater mathematical fluency and depth of
understanding.

As children begin to understand the underlying ideas they develop ways of recording to support
their thinking and calculation methods, use particular methods that apply to special cases, and learn
to interpret and use the signs and symbols involved. Over time children learn how to use models and
images to support their mental and informal written methods of calculation. As children's mental
methods are strengthened and refined, so too are their informal written methods. These methods
become more efficient and succinct and lead to efficient written methods that can be used more
generally. By the end of Year 6 children are equipped with a range of methods that they understand
and can select from and use correctly. When faced with a calculation, children are able to decide
which method is most appropriate and have strategies to check its accuracy. At whatever stage in
their learning, and whatever method is being used, it must still be underpinned by a secure and
appropriate knowledge of number facts, along with those mental skills that are needed to carry out
the process and judge if it was successful.

The aims of the policy are that when children leave Prior Weston they:

e have a secure knowledge of number facts and a good understanding of the four operations;

e are able to use this knowledge and understanding to carry out calculations mentally and to
apply general strategies when using one-digit and two-digit numbers and particular
strategies to special cases involving bigger numbers;

e make use of diagrams and informal notes to help record steps and part answers when using
mental methods that generate more information than can be kept in their heads;

e have an efficient, reliable, compact written method of calculation for each operation that
children can apply with confidence when undertaking calculations that they cannot carry out
mentally;
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Addition

add, more, plus, and, make, altogether, total,
equal to, equals, double, most, count on,
number line, sum, tens, units, partition, plus,
addition, column, tens boundary, hundreds
boundary, increase, vertical, exchange, regroup,
carry, expanded, compact, thousands,
hundreds, digits, inverse, fact family, decimal
places, decimal point, tenths, hundredths,
thousandths

Subtraction

equal to, take, take away, less, minus, subtract,
leaves, distance between, how many more, how
many fewer/less than, most, least, count back,
how many left, how much less is_? difference,
count on, strategy, partition, tens, units,
exchange, regroup decrease, hundreds, value,
digit, inverse, fact family, expanded, compact,
tenths, hundredths, decimal point, decimal

Multiplication

groups of, lots of, times, array, altogether,
multiply, count, multiplied by, repeated
addition, column, row, commutative, sets of,
equal groups, times, _times as big as, once,
twice, three times..., partition, grid method,
multiple, product, tens, units, value, inverse,
fact family, prime, prime factor, composite,
square, factor, integer, decimal, short/long
multiplication, carry, tenths, hundredths,
decimal

Division

share, share equally, one each, two each...,
group, groups of, lots of, array, divide, divided
by, divided into, division, grouping, line, left, left
over, inverse, fact family, chunking, carry,

exchange, regroup, remainder, multiple,
divisible by, factor, short division, quotient,

prime number, prime factors, composite

number (non-prime), common factor
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Addition
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Children need to be able to count reliably with numbers from 1 to 20 and place them in order.
Counting songs and rhymes, as well as practical activities, should be used to introduce and embed
concept of number.

012345678910

10

nmﬂDEﬁE@E A

Five garden snails
Sleeping In the sun,
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Children should have an understanding of what “more” means and be able to find and say what is

one more than a given number.
_
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1,234,586...
there are & teddies

Ona more than
thres is four.

Children should begin to relate addition to combining groups of objects and then counting the result.
Construct number sentences verbally, or by using cards to go with practical activities and encourage
children to read number sentences aloud in different ways e.g. “three add two equals 5” or “four
plus 3 makes 7”. Children make a record of addition activities already carried out in pictures, words,
numicon or symbols.
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Key Vocabulary: Games and songs can be a useful way to begin using the vocabulary involved in addition.
add, more, plus, makes, total, altogether, score, double, one more, two more, ten more
how many more to make...? how many more is ... than ...?
Key skills for addition in Foundation Stage:
e  Select the correct numeral to represent 1 to 5, then 1 to 10 objects.
e  Countanirregular arrangement of up to ten objects.
e  Estimate how many objects they can see and check by counting them.
e  Use the language of ‘more’ and ‘fewer’ to compare two sets of objects.
Find the total number of items in two groups by counting all of them.
Say the number that is one more than a given number.
Find one more from a group of up to five objects, then ten objects.
In practical activities and discussion, begin to use the vocabulary involved in addition
Record, using marks that they can interpret and explain.
e Begin to identifv own mathematical problems based on own interests and fascinations
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Year 1
Concrete and Pictorial

Children should have access to a wide range of counting equipment, everyday objects, number tracks
and number lines, and be shown numbers in different contexts.

Children need to use number bonds and related facts within 10 and 20 and represent them in a
variety of ways. They should be encouraged to explore number bonds systematically. They are
taught to partition and combine tens and ones using a range of concrete resources and become
fluent in describing the parts and whole of an amount.
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Commutative law is introduced in simple terms and children begin to discover that addition can be
done in any order. This will lead to a progression in understanding that it is more efficient to add
starting with the biggest number.

W] 00-0 e0-0 e
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Children learn to add and subtract one-digit and two-digit numbers to 20, including zero. They know
to count forwards and to start with the biggest number and add the smaller number on. Ten frames
and bead strings in particular should be used to illustrate bridging e.g. by counting on 2 then
counting on 3.

6+5
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Number lines can begin to be modelled using cubes or Numicon.
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Abstract

Through the wide use of different manipulatives and representations, children should now have
developed a good structural understanding of number bonds and addition. Where possible the
teaching of abstract methods should be introduced alongside a familiar pictorial representation to
emphasise the link between the two. Maths, for young children in particular, should be meaningful
and so concepts should regularly be taught in the context of real life — addition stories are
particularly useful for this using a ‘first, next, now model’ e.g. First, there were 4 birds in a tree. Next,
2 more birds flew to the tree and joined them. Now there are ___ birds.

Children build on their use of part-whole models to record number bonds, addition facts and fact
families. They can talk fluently about the parts and whole of a number. Within fact families, children
can describe what is similar or different about the number sentences.

5is a part. 1is a part. The whole is 6.

Children use numbered number lines to add, by counting on in ones. They are encouraged to start
with the larger number and count on.

8+65=13
#1 +#1 1 +1 41
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Children should become confident with a number line question being verbally expressed in a variety

of ways.
|V
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E.g. What is 2 more than 4? What is the sum of 2 and 4? What is the total of 4 and 2?

Children are introduced to the + and = symbols and use these to record the appropriate number
sentence for a concrete/pictorial representation or to record a mental calculation. Children should
develop an understanding of equality and the = sign. Emphasise to children that it does not always
have to come towards the end of a number sentence. Children can use this understanding of = to
approach simple missing number problems.

Show that 3 green cubes plus 4 red cubes is equal to 7 cubes. 1 + 2 = 3

. . n ﬁ Write this as a number sentence. 3 - 2 + 1
ol® g 2+1=0+3 O60+0=11




E‘t:?’ T

< QE. Prior Weston Primary School and Children’s Centre
HN Calculation Policy
January 2019

Year 2

Concrete and Pictorial

Children should have access to a wide range of counting equipment, everyday objects, number tracks
and number lines, and be shown numbers in different contexts.

Children use manipulatives to develop a secure understanding of place value within a two-digit
number. They use this knowledge to help find 1/10 more or less than a given number.
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They understand that a number can be partitioned in multiple ways and begin to apply this to
addition calculations e.g. to help them bridge through ten. Children have a secure knowledge of
number bonds to 10 and 20 and use this to support their calculations. They should be encouraged to
make links between single digit bonds and tens bonds.

goeos | 25 can be made from:

Y EEE e 25o0nes
e 20+5 8+8=15
e 15and 10
e 25=11+14
] el
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i el Bl E)

Children can add the tens and the ones separately and combine their answers, making
exchanges where necessary.
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Abstract

Children use their knowledge of partitioning to add together two 2-digit numbers using the ‘W
method’. First, adding the tens, followed by the ones and finally combining the two answers. This
draws upon children’s mental addition skills and requires them to add holding the larger number in
their head and counting on. (An intemediary step can be recording the partitioned number
sentences in full).

37 + 85 =
W method NG R
30 7 S50 5§

Q +Dy =l 30 + 50 = 80
. 7+5=12

lo+4 80 +12=92

Children develop their mental fluency with addition and place value involving 2-digit numbers, then
establish more formal methods as appropriate. Children will progress from numbered number lines
to using ‘empty’ number lines, starting with the larger number and counting on.

First, counting on in tens and ones: Then becoming more efficient by adding the units in
one jump (e.g. using the known fact 4 + 3 =7):

34423257 34+23:=57
10 10 «10 +10
ey o s W +3
e B o~ e #1 414 o ., . i# -, ey
N Pl r Sy ST
34 44 54 55 56 57 24 44 B4 87
Followed by adding the tens in one jump: Bridging through ten can help children become

more efficient:

=5
344 23:=57 =0
iﬂ_ +10
3 e
- o 3 i
k- A s e RSV AR
34 54 57 a7 47 50 B2

Number tracks can be used to represent counting in 1s, 2s, 5s and 10s. Teachers should draw
attention to how the ones/tens digit changes or remains the same and children should be
encouraged to look for patterns and rules.

10 [ 20 | 30

35 45 55
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Year 3
Concrete and Pictorial

Children should have access to a wide range of counting equipment, everyday objects, number tracks
and number lines, and be shown numbers in different contexts.

Children will use dienes and place value counters to practise adding 1s, 10s and 100s to a 3-digit

number.

=l
ERL o Jeo o0
R 60 550 660

Children add together numbers up to three digits using dienes and counters. Manipulatives are laid
out in place value grids in preparation for the abstract move later on to the column addition method.
Children are also encouraged to use the manipulatives to explore inverse and the relationship
between + and -.

Q
0000 |eooe u:’ - ,T -
: = Jos Jui e tn 1

00C |eeo |ee
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Children use manipulatives to practise making single (and multiple) exchanges and are also able to
record these pictorially.

243 + 368 00s | 10s T 1s
0 0000 | 000
eco | 25°°/|88

36 + 25 6 1 1
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Abstract

Number tracks can be used to show the addition of 1s, 10s and 100s or counting in 3s, 4s and 8s.
Teachers should draw attention to how the ones/tens/hundred digit changes or remains the same
and children should be encouraged to look for patterns and rules.

120|1220|320 | 420|520

Children continue to draw upon their knowledge of partitioning and the ‘W Method’ to add together

two 2-digit numbers.
W method

+ e =l
o +4

Children will continue to use empty number lines with increasingly large numbers, including drawing
upon mental strategies such as compensation where appropriate.

They count forwards from the largest number irrespective of the order of the calculation:

JE+ B6=124
+«30
e [ #d +4
- i) —
- e H\.;"'I -
a6 116 120 i24
They use compensation:
49+ 73z 122
+50
e = T T
.J"----f e -\-\.__‘_
- P
o .,
- o,
73 122 123

They will begin to use more formal written methods starting with expanded column addition, adding
the least significant digits first in preparation for progression to the compact version of the column
method. It is important that children draw upon their place value knowledge and work with
manipulatives to understand and articulate what exchanges they are making and why.

’200+6o+q_ 216 |4
O|0|+|Z|0[+|6 [El2
3|0/ o t|R|O|+]|O \ﬁl> 3q%
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Year 4
Concrete and Pictorial

Children should have access to a wide range of counting equipment, everyday objects, number tracks
and number lines, and be shown numbers in different contexts.

Children will use dienes and place value counters to practise adding 1s, 10s, 100s and 1000s to a 3-
or 4-digit number.

. . l 1000less |  Number | 1000 more
000 0000 ©
. 00 00 3800

o0 00 o0
. ..l 000 000 000

Children add together numbers up to four-digits using dienes and counters. Manipulatives are laid
out in place value grids in preparation for the abstract move later on to the column addition method.
Children are also encouraged to use the manipulatives to explore inverse and the relationship
between + and -.

H T o)

[ 1,000s l 100s I 10s l 1s ﬂa} annaas
000 ©©® 000 00 =
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Children use manipulatives to practise making single (and multiple) exchanges and are also able to
record these pictorially. They will explore exchanges as they occur in different place value columns
and look for similarities/differences.

243 + 368
100s | 10s
oo _| 8390
Q\_/ '
6 1
1153 + 4329

Thousands | Hundreds Tens

@ =B (|
QR mE|
Uizd il J
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Abstract

Children can use empty number lines to record adding multiples of 1, 10, 100 or 1000. Discuss the
rules discovered together earlier on which digits will or won’t change. Children should think ahead
and try to anticipate the ‘tricky part’ where more than one digit will change as they bridge over a

particular number. Ty ) w
>0 22 ) " CIETe

Children will move from expanded addition to the compact column method, adding least significant
digits first, and carrying digits underneath the calculation.
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Using similar methods, children will:

e Add together mismatched numbers i.e. numbers with different numbers of digits

e Add together several numbers

e Begin to add two or more 3-digit sums of money, with or without adjustment from the
pence to the pounds

e Know that the decimal points should line up under each other, particularly when adding or
subtracting mixed amounts, e.g. £3.59 + 78p
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Year 5

Manipulatives and pictorial representations are still an important part of building children’s
understanding of mathematical concepts, even in the older years. They may not need to be used as
frequently but they should be used as an initial gateway into a method or strategy. Children who are
less secure in maths, in particular with place value, may benefit from more use of manipulatives. See

the pages for younger year groups for ideas.

Children add together numbers up to five-digits using dienes and counters. Manipulatives are laid
out in place value grids and completed alongside written column addition method. Children are also
encouraged to use the manipulatives to explore inverse and the relationship between + and -.

Place Value Grid Caleulaiion
Y ‘g H B
: Q [ Th( TI ‘ T
el @g - 26238 - |c~o|’jbﬁ’
* o/ (@) L &
. MM ) ‘lL\;C'/ f ’(,
© lee|® " f{ |
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e N LI‘-) ,) i e L
©) 10 € 100 ‘
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2.413
+1.211
3.624
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Children should also use Numicon and ten frames to consolidate this addition of decimals.

0.7

- B,

.o+ A

_:
|
+ 1] = @
_.u
@ ®®
+ 0.2 = 1.8
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Abstract

Children should extend the compact column method to numbers with more than four digits.

2134 R)
+ | 362§

Using similar methods, children will:

e Add several numbers with different numbers of digits

e Begin to add two or more decimal fractions with up to three digits and the same number of
decimal places

e Know that decimal points should line up under each other, particularly when adding or
subtracting mixed amounts, e.g. 3.2m — 280cm

£23. 5 ‘
-

+ &7
£2 1,

q
3
+ 0 -
23

Children may use jottings such as partitioning and recombining or number lines to alongside their
written methods where needed.

12 462 + 2300
=12 462 + 2000 + 300
=14 462 + 300
=14 762
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Year 6
Concrete and Pictorial

Manipulatives and pictorial representations are still an important part of building children’s
understanding of mathematical concepts, even in the older years. They may not need to be used as
frequently but they should be used as an initial gateway into a method or strategy. Children who are
less secure in maths, in particular with place value, may benefit from more use of manipulatives. See
the pages for younger year groups for ideas.

Children add together numbers up to seven-digits using dienes and counters. Manipulatives are laid
out in place value grids and completed alongside written column addition method. Children are also
encouraged to use the manipulatives to explore inverse and the relationship between + and -.

Place Value Grid ‘ Calculation
TTh | Th H
e
© o0 16038
©o PERNYY
=X =2 -

(=]
®
oo

Place value counters should also be used to support addition of numbers with decimals.

o e Tth Hth Thth

2.413 .-E '. :_
+1.211 _

0.062 ® 000 @
3.686 o000
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Abstract

Children should extend the compact method to numbers of increasing complexity.

Using similar methods, children will:

e Add several numbers with different numbers of digits

e Begin to add two or more decimal fractions with up to four digits and either one or two
decimal places

o Know that decimal points should line up under each other, particularly when adding or
subtracting mixed amounts, e.g. 401.2 + 26.85 + 0.71
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Children may use jottings such as partitioning and recombining or number lines to alongside their
written methods where needed.

12 462 + 2300
=12 462 + 2000 + 300
=14 462 + 300
= 14762
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Subtraction
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Using a range of practical resources and real life contexts, pupils develop their understanding of the
concept of subtraction through counting activities. They then use pictures/diagrams to represent the
calculation.

Key concepts in EYFS:

- Ensure that ‘difference’ is used by adults when discussing numbers with children to show
that numbers are unequal; promote use by the children with sentence stems, including
comparatives (“This number is larger than/smaller than...”).

- Begin to ‘take away’ objects to see how many are left/remain (“I take away 2 and there are
4 left.”)

- Practise counting back from any given number.

- Find one less than a number up to 10.

1 less than 8 is? 7 ; ~

) . 7,6:;5
2lessthan8is? /7,6 ' '
3 less than 8 is? L 65

0 1 2 3 4 5 6 7 8 9 10
Count back one, two or three.

“ Ten green
botties hanaing
on the wall...

[ Five fat sausages
\ frying in a pan...

' -l_-,‘ There are 4 apples
and 1 is eaten. How
many are left?

Key Vocabulary: Games and songs can be a useful way to begin using the vocabulary involved in subtraction: e.g.
Five Little Men in a Flying Saucer, Ten Green Bottles, Five Currant Buns

take, take away, leave, subtract, minus, equals, number sentence, count back, one less, two less, ten less how
many are left / left over? how many have gone? how many fewer is ... than ...?

Key skills for subtraction in Foundation Stage:

e Select the correct numeral to represent 1 to 5, then 1 to 10 objects. (1-20 when confident)

e Count an irregular arrangement of up to ten objects.

¢ Estimate how many objects they can see and check by counting them.

¢ Use the language of ‘more’ and ‘fewer’ to compare two sets of objects.

¢ Say the number that is one less than a given number.

¢ Find one less from a group of up to five objects, then ten objects.

¢ In practical activities and discussion, begin to use the vocabulary involved in subtraction

e Record, using marks that they can interpret and explain.

* Begin to identify own mathematical problems based on own interests and fascinations
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Year 1
Concrete and Pictorial

Concrete resources are fundamental for illustrating the concept of subtraction as both taking away
and finding the difference. Model and encourage the use of sentence stems.

Children are encouraged to develop a mental picture of
the number system in their heads to use for calculation.
Different means of representation and recording (e.g.
drawing) will be used by the children to support them in
learning how to do this.

Illustrated story frames alongside sentence stems also enable children to build a mental picture.
First there were 18 sheep. Four of them ran away.
How many sheep are left?

— Use ten frames and counters to represent the sheep.

There were 16 biscuits on a plate and Finn ate 5 of them.
Complete the sentences. )
First there were ___ biscuits. |
Then ___ were eaten.

Now there are ___ biscuits.
B6—-5=__

Use the part-whole model alongside manipulatives to promote fluency in recognition of number and
link to subtraction. Aim to ensure that number patterns to promote counting fluency are used in

representations: e

7-4=3

Initially use a number track to count back for subtraction in order to support future transition to a
marked number line:

oov0,_ge = |

|1||‘|!|4|‘:|6|J‘|!|9_w

L 11 | FY VYN NYN | | [ ] ] |
O 1 2 3 4 5 b6 7 8 9 10 1112 13 14 15 16 17 18 19 2

Bead strings or bead bars can be used to illustrate subtraction including bridging through ten,
supported by application of the part-whole model as above:

3,21
frmnnn

Counters, counting objects and pictures are useful for illustrating subtracting as finding the
difference:
11 -9 =2 “The difference between nine and eleven is two.” How many less is 3 than 67

COO000CO0 — 00608
00008000001 200
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Abstract

With the initial support of a real-life context, children move to record their understanding of
subtraction by writing number sentences and the symbol of — is introduced. Subtraction stories are
particularly useful for this using a ‘first, next, now model’ e.g. First, there were 6 birds in a tree. Next,
2 birds flew away from the tree. Now there are ___ birds left. Where possible, repeatedly link the
abstract number sentence to the concrete and pictorial representations they have been working on.

Think of two questions to ask your
friend about the image.

There are 9 party hats altogether. 4 of them are red. The rest
are blue. How many are blue?

—> .

. - & There are___blue party hats.

Represent themn about the calculation.

Develop children’s understanding of the inverse relationship between subtraction and addition and
the laws of commutativity. This should be initially modelled in the concrete pictorial stage and then,
when children’s understanding is secure, they can be encouraged to find fact families for a set of a
numbers or a word problem. Stress the idea that the equals sign can be positioned at the start or
end of a calculation. It is important that children are exposed to the use of zero.

Jsing the image, how many calculations can you create?
oY-Yo¥ - Yoy -Yor -Yo!

LI+0]= : L=0-0 Complete 8 number sentences.
O+0= {0=0-0

O0-0= |0-00
0-0= {0=-0+0

For the first time children will undertake subtraction where they have to cross 10. They will build on
their previous knowledge of partitioning numbers, different ways of making numbers within 10, as
well as counting back and ‘crossing out’ methods of subtraction. Use part whole models to
demonstrate the link between partitioning and bridging. This can be demonstrated alongside a
number line to support

There are 10 ducks in a pond. 10 of them fly away.

N=2=8 18-5=1 ‘15_

F 1

D_

|
T 1T 1T1

11T 1T 1T 1T T 17T 1T 171
4567 8 91MM1213141516 17181920

P —
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Year 2
Concrete and Pictorial

Dienes, bead strings and other objects can be used to continue to demonstrate the concept of
‘taking away’ and ‘finding the difference’, with language carefully selected and modelled and

sentence stems provided. Children can then move to their own drawn versions, supported by

resources to aid understanding (e.g. 100 square).

Dienes can support understanding of
taking away 10 from a multiple of 10, with : /—\\-
a link made to the relevant number line: '

Taking away 10 from any 2-digit number can be supported in the same way:

0 5 10 15 20 25 30 35 40 45

=}
‘._‘]_‘_"% & ]
e
Subtracting without regrouping can be demonstrated using Dienes and a place value chart to begin
partitioning numbers. Tens Ones
E.g.36-22=14 EIEIJEf
|:||:|)z(
Begin to demonstrate regrouping by exchanging Dienes and completing the calculation.
Eg 20-6=14 Tens Ones Tens Ones Tens Ones
og [ ]
ol — 58
-] |88 0t
H@E m ¢
Use ten frames alongside part whole models to support children with their bridging through ten.
AP 15 —
A0/
Use a range of manipulatives, including Numicon, Cuisenaire rods and cubes, to support
children in finding the difference. Children can then draw the ' 0000 0O0O
O000 Ol?—»

objects that they have used or use bar modelling to illustrate what

they need to calculate.
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Children begin to solve 2-digit subtract 1-digit questions by partitioning the latter number to make
ten: 14 - 5\: g
4 1

M -4-10

0-1=9
Children build on this and apply their understanding that one ten is the same as ten ones to make an
exchange when crossing a ten in subtraction. This method builds on their understanding of part
whole models and can be initially modelled alongside to dienes to demonstrate the different ways of
partitioning. (Building cor ~ o ' " ofcolumn

method in later years). 2—15=
42 We can't 42 Now we can subtract
N subtract the N the ones and then
40 2 ones. Canwe 30 12 subtract the tens.
10 -5 partition B ? 42—-15=27
differently? 20 7

Children start by showing their subtraction on a numbered number line, counting backwards in 10s
and 1s:
-10
e B Bl
20 21 22 23 24 25 26 27 28 29 30 31 32 A3 34 35 36 37 38 329 40
36 -14 =22
Children should then move to an ‘empty’ number line, relating the number line to the number

sentence:

-0 -10
First counting back in tens and ones: 47 —23 =24 1 -1 i i

24 25 26 27 37 47

Then becoming more efficient by subtracting the units in one -3
jump (using the known fact 7 —3 = 4): eV AN
24 27 37 47

-20

-3
Followed by subtracting the tens in one jump and the units in NVl
24 27 47

one jump:

Bridging through ten can help children become more efficient - a part-whole model alongside a
number line will aid children’s understanding of this. Start this process on a numbered number line
using small 2-digit subtract 1-digit questions. When children are confident on the process they can
move onto 2-digit subtract 2-digit questions.

0-2=8 15-5=10 15 —

L I I O L B
4567 8 910M121314151617181920

3 —
P —
Ll —
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Concrete and Pictorial

Continue to use Dienes and other resources to demonstrate subtraction, particularly the exchange
of 1 ten for 10 ones. This is essential at this stage so that children have a good, in-depth
understanding of the process of regrouping for more formal written methods.

Below is an example of how Dienes could be used to support learners to understand a 2-digit minus
2-digit calculation involving regrouping (34 — 16):

Take 16 away from 34
|1 i
s :t
ew ’

Place value counters should also be used to demonstrate regrouping.

271-165

T 0

@ - — =

H| T

O
® @
& ¢

H
o
L

\

= T S - )

PRes

¢

Continue to use manipulatives such as Numicon, Cuisenaire rods and cubes, to find the difference.
Children can then draw the objects they have used or use bar modelling to illustrate what they need
to calculate. Numicon can be used for 2-digit numbers in the same way as shown below:

OO0 O OO0
0000 O«
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Initially, children will continue to use an ‘empty’ number line (see year 2). Further develop its use
with calculations that bridge 100, using resources such as a 200 grid to support counting back in 10s
and bridging 100. When children are confident, the use of more efficient jumps should be promoted:

126-45=81 -40
5
-5 -10 -10 -10 -10 [ m
MV\ “'}
81 86 96 106 116 126 81 86 126

Introduce children to the column method through the use of the expanded written method. Use two-
digit numbers when introducing this method and move onto three-digits when children are secure.

7E+23=55 Step 2:
Step 1: 500 | 40 9  Subtract the digits,
70 and & |:'> 500 | 40 9 Partition the numbers 300 1 30 t 3 starting with the ones
| T " and write them outin — column
—20 and 3 — 300 | 30 , 8 expanded form. T T i
50 and 5 = 55
Step 3

200 + 10 + 1 =211 Combine the totals
together to find the
final answer.

For questions where regrouping is required draw on children’s partitioning knowledge and
encourage them to find an alternative way of partitioning the number. Use Numicon or dienes to

support: _
This would be recorded by the
Step1 70 and 1 children as:
-40 and &
\ 60
The calculation shouldbe ﬁ and 1
Step 2 60 and 11 read as e.q. take 6 from 1. 40 and 6
-40 ond 6 20 and 5 =25

20 and 5 = 25

When confident in applying this strategy children can be moved from the expanded column method
to the compact version. Discuss why this is more efficient and introduce the written method
alongside manipulatives.

271 - 165
) 8 0

H
0o
g

-
(2)
1.

N

o|lo| | o
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Year 4

Concrete and Pictorial

Continue to use manipulatives to demonstrate subtraction, particularly the exchange of 1 ten for 10

ones. This is essential at this stage so that children have a good, in-depth understanding of the
process of regrouping for more formal written methods. Children should make subtractions of

numbers up to four digits.
2534 -1412=1122

H

M |-

Children can also draw their own Dienes representations to solve
subtraction calculations involving regrouping:

522G

L

b

H | Tlo
%D e

oL
9

Lay place value counters out in columns in preparation for the later move to formal written column

method. Children should also be encouraged to draw their own place value representations of the

calculation.
100s | 10s 1s 100s | 10s 1s 100s | 10s 1s 100s| 10s | 1s
9 |5Co o000 _QQL,. *.QQOOO_ @ : :_;,8838 —_|® e
OO0 8800]
1 4 6
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The expanded column method should be revisited. It is important to use manipulatives alongside to
support children’s understanding of the concept:

234 - 88
%
00s| 10s | 1s 0
OGL Q) [0000 - 80 8
i & 100 40 6

Introduce compact column method alongside the expanded version so that the link between the two

methods is clear. Discuss what is similar/different and why it is more efficient. Demonstrate without
exchanging first:

784 - 351 284
700 80 4
400 30 3 433
Then demonstrate with regrouping:
854 - 286
700 / 140 /1 Tl
Boé 4 'g 74
-200 80 6 _—é—g—g
500 60 8

Compare and discuss the suitability and efficiency of different methods in context. Pupils decide
which methods to use and why.

Sam, Lucas and Jemima are solving thecalculation
7000 - 3582

Here are their methods.

Sam Lucas Jemima
7O 5994 -
—35%2 - 358N _—

?) L*' ‘ g S5 | 8 oo - 35522 3418

Who is correct? Can you explain how each child has reached
their answer? Whose method is the most efficient?
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Concrete and Pictorial
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Children should continue to use place value charts, both as concrete resources and in drawn

examples, to arrange subtraction calculations. The modelling of the compact method should take

place alongside these arrangements in order to make the link between the two explicit and to

reinforce the concept of exchanging between the columns:

Tens of
Thousands Thousands | Hundreds Tens Ones
00 %® =
CT ) 4
0 0
@ o0 OO
Tensof
Thousands Thousands | Hundreds Tens Ones
oo e |° 00
.. 0 10 00
"APe
@ 0 o|®®

25,060

1;0'2.2

1
[N
oo
N

24,038

Tens of
Thousands

Thousands

Hundreds

o o|/@®® 5.
o 000 25050
on®® - 1,022
®
@
o ol@®

The numbers for subtraction should be

mismatched in numbers of digits as the children
progress in understanding of the compact
method. Use of place value grids will help to

ensure that children recognise the correct
alignment of the digits.

The value of decimal columns should also be introduced with place value resources. Physical

resources, particularly coins, for transactions involving subtraction will help children to realise the

value of decimals.

Integers

Money

Decimals
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As well as ensuring that numbers are of 4 digits or more and are often mismatched in terms of
number of digits, calculations should require children to regroup over more than one column’s
distance, as in the example below.

119

492628
- 45,290

446,738

Decimal subtraction should be included, with money giving a useful context for children to increase
their understanding. Revert to expanded methods whenever difficulties arise Compare and discuss
the suitability of different methods, (mental or written), in context.

£17.34—£12.16

2
1000+700+20+14p 1734p £ 2
- 1000+200+10+6p N _1216p , 1734
— 5.18

Counting on using a numberline should still be encouraged if the numbers are close together or near
to multiples of 10, 100 etc.

| would count on using a
number line to calculate

5003-4896 because the
numbers are close

Children should be encouraged to make rough estimates by rounding appropriately before

calculations.
Estimate: 130—-80=50

1
£1372.45
- 81.75
50.70
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Year 6
Concrete and Pictorial

Children should continue to use place value counters to support their subtraction of numbers of
increasing complexity, including mismatched numbers and mismatched decimal numbers (up to 4
digits and 1 or 2 decimal places). Use of place value grids will help to ensure that children recognise
the correct alignment of the digits. The modelling of the compact method should take place
alongside these arrangements in order to make the link between the two explicit and to reinforce
the concept of exchanging between the columns:

4321.82 —235.53

Th | H T O .« Tth Hth

b | 4 EXCHANGE

cegs/ /09 / /6@

®@e®) /-0 d L) ee

1
oofwolhy|=
—
~o|on|dol~
=}
N

CON0 Y0

SEI'T XO0!
Olo] 1 -
~C) e

Continue to use place value resources to support children’s understanding of the value of decimal
columns.

Integers

| Money

—  Decimals
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Children should continue to extend the compact column method to numbers of increasing
complexity. As well as ensuring that numbers are of 4 digits or more and are often mismatched in
terms of number of digits, calculations should require children to regroup over more than one
column’s distance.

119

492ﬂ28
- 45,290

446,738

They should know that decimal points should line up under each other and pay particular attention
to the occurrence of zeros as place holders, particularly when subtracting mixed amounts.

MRS | - el |9
= 36'030515

Counting on using a number line should be encouraged if the numbers are close together or near to
multiples of 10, 100 etc.

| would count on using a

number line to calculate
5003-4896 because the
numbers are close

Children should be encouraged to make rough estimates by rounding appropriately before
calculations.

Estimate: 130—-80=50
1
£1372.45
- 81.75
50.70
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Multiplication

Note to all staff: Children should have access to a wide range of counting equipment, everyday
objects, number tracks and number lines, and be shown numbers in different contexts. It is important
to use a range of models to develop understanding of multiplication, and that children make
connections between arrays, number patterns, and counting in twos, fives and tens. Multiplication
should not be taught in isolation; it should be integrated into division and linked to repeated
addition so that pupils feel confident to talk about it.

EYFS

Pupils are given an opportunity to manipulate and experience a range of resources in real life
contexts and through role-play. They are encouraged to solve real life problems. The link between
addition and multiplication can be introduced through doubling and reinforced through repeated
addition of the same number.

& &b o ©OOG®

How much money do | have?
How many wheels are there altogether? How many legs on four ducks?”

They will use many pictorial representations alongside their practical equipment.

How many groups of 2 are there? 3 groupsof2=6

Children will be introduced to the concept of doubling through practical activities using gloves, socks
or other paired items. They will practically double a group of objects to find double of a number by
combining and then counting the two groups. They will begin to relate this increase to ‘twice’ and
‘two times’.

is 10

Children will begin to count in twos both aloud and with objects, such as Numicon or other concrete

apparatus.
: - m B B

g‘ﬁé_g D;@E

Children are encouraged to read number sentences aloud in different ways
e.g. “Five groups of two makes ten” “Three lots of two makes six”

Key Vocabulary: lots of, groups of, times, repeated addition, double, combine, twos, fives, tens
Key skills for multiplication in Foundation Stage:

e Select the correct numeral to represent 1 to 5, then 1 to 10 objects.

¢ Count an irregular arrangement of up to ten objects.

« Estimate how many objects they can see and check by counting them.

¢ Find the total number of items in two groups by counting all of them.

* Record, using marks that they can interpret and explain.

 Begin to identify own mathematical problems based on own interests and fascinations.



https://www.bing.com/images/search?view=detailV2&ccid=rCz6breC&id=4AED827FD5D4D394957A0CF348108B1A4430DC63&thid=OIP.rCz6breCu9dehIPFRjPuQQHaE9&mediaurl=http://cdn3.volusion.com/edbft.mfvdz/v/vspfiles/photos/DOM-CRIS-DBL6-2.jpg&exph=335&expw=500&q=dominoes+doubling&simid=608053877335590371&selectedIndex=0
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Year 1
Concrete and Pictorial

Children will count in multiples of twos, fives and tens with equipment, songs & rhythms, and
including by rote:

e Counting 2s e.g. counting socks, shoes, animal legs...

e Countingin 5 s e.g. counting fingers, fingers in gloves, toes ...

e Countingin 10s e.g. counting fingers ,toes ...

4 6 8 [0 '

D e @ e W
[ L=

2 @ m@' e L= B -

two four six eight

Children will also experience equal groups of objects - using pictorial representations, real life
objects and manipulatives such as Numicon. They can demonstrate their understanding by drawing
groups of objects. =

v % Z Ry
() () ()
W= N et N 4

With support, children will begin to translate this knowledge of equal groups into constructing and
interpreting arrays. Note: In later year groups, arrays will be used to move to bus stop method in
division and grid multiplication in as smooth a transition as possible. In order to facilitate this, arrays
should be referred to rows first, then columns

, 4 times 3
S 4 x3=12 e n
v ’:takos.hlmm" P ﬁ <%

4 multiplied by 3

They will use images, bead strings and Numicon to help them understand
multiplication as repeated addition.
3x5=5+5+5

eooetee i o BHE+E

Children should be presented with practical problem solving activities involving counting equal sets
or groups:

How many legs will 3 teddies have? — e 343434343
; (® o) (® @)=15
There are 3 sweefsinonebag. | o /) | o
How many sweets are in 5 bags \ . ' e
altogether? . ‘e @ .
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Children will build upon their knowledge of repeated addition to show this on a numberline in
relevant multiples (2s, 5s and 10s).

3x5=E+54+5
I | —+—+ 'Y ) @ °
2 455?59101112131415 e O

4 jumps of &

N NS N TR

M) 2 4 (3 8 10 12 14 16 18 20 22 24

6 jumps of 4

Number tracks can be used to represent counting in 2s, 5s and 10s. Teachers should draw attention
to how the ones/tens digit changes or remains the same and children should be encouraged to look
for patterns and rules.

0 |20 | 30

35 45 55

Children will be able to accurately write number sentences (both multiplication and repeated
addition) to represent groups or an image.
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Year 2
Concrete and Pictorial
Pictorial representations are used to place multiplication into context.
5 1{:] 1 5 CounBng % minute ntercaly
n 2y
o 2
L] 3
Counting tally marks to - h
support coumting in 55 * 5

Children will use manipulatives to create equal groups of objects and will be able to draw and
interpret pictorial representations.

4 bomes 3

CORCUCIE

They will use images, bead strings and Numicon to consolidate their understanding of multiplication
as repeated addition.
3x5=5+5+5

5 5 5 a @ * & . 9
0000000000 0 CC .o, .°. .. @+@+ @
They will use manipulatives to help them develop their understanding of repeated addition on a

number line. :
> 4 #H Ha
| |
|

I I I S Iy |
- rrrrrr 1T 1T T

Children should be able to read and model a multiplication calculation (both concretely and
pictorially) using an array. Arrays should be used to develop children’s understanding of
multiplication as commutative. They should be able to discuss an array fluently and understand an
array being expressed verbally in a range of ways e.g. ‘5 groups of 4’, ‘4 shown 5 times’, 5 multiplied
by 4 Note: In later year groups, arrays will be used to move to bus stop method in division and grid
multiplication in as smooth a transition as possible. In order to facilitate this, arrays should be
referred to rows first, then columns.

; , a4x3=12 DS Six e £

” X
[ - . g
Pl <5 cakes, 3t i e (2L
‘ 4 4m‘u1(l‘phed!‘.u?? - ?! .... o 2 0 e o |8 e
3 e @S i s e
- \‘_;Q‘ e 3 s S

Arrays also lend themselves to ‘
demonstrating the relationship between x and+. Rotating them and drawing on them in different
ways can be used to highlight the ‘fact family’ (four number sentences) shown by the arrays.

e
ololelelo) GD%
QODoO
oS 883
15=5=3 15+3=5 15=3x5 15=5x3
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Children will continue to develop their understanding of multiplication as repeated addition and this
can be modelled on a number line. Links can be made to groups, arrays and counting in multiples.

3x5=5+5+5

| I
T T
456?89101112131415

(=]
381 __

If confident, some children can progress from using numbered number lines to blank number lines.

Ix2=

A ““ T‘ \
/ :\w/’“ “\// ; ey
i [.-. +~; N 3 A
0 3

[
=

10

They will build on their understanding of the inverse to solve missing number problems. Creating
and using their own arrays will help the children in this particularly.

Ox2=14 14=2x01

IxO=14 14=0x0

Children will be confident using x and = to express multiplication as a number sentence and in
showing repeated addition sentences.

10+ 10=2x 10 10x2=2424+2+2424+2+2+2+2+2

5+5+5+5=4x5 5x4=4+4+4+4+4
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Year 3

Concrete and Pictorial

Children are confident in using objects to create equal groups and in representing these pictorially.

They are able to use these groups to e | demonstrate
. . . [ |
their understanding of commutative law 4 bomes 3 \ [T and of the
merse. N 2 SRR S
(- (e () = e

Children should continue to read and model a multiplication calculation (both concretely and
pictorially) using an array. Arrays should be used to develop children’s understanding of
multiplication as commutative. They should be able to discuss an array fluently and understand it
being expressed verbally in a range of ways e.g. ‘5 groups of 4’, ‘4 shown 5 times’, 5 multiplied by 4
Note: In later year groups, arrays will be used to move to bus stop method in division and grid

bimes 3

At Y Y'Y TR

EesEE s000 el=lel=] |
e®oeo® -

Raxi=12
“4 cakes, 3 times”
4 multiplied by 3

multiplication in as smooth a transition as possible.
In order to facilitate this, arrays should be referred to rows first, then columns.

Arrays also lend themselves to demonstrating the relationship between x and+. Rotating them and
drawing on them in different ways can be used to highlight the ‘fact family’ (four number sentences)

shown by the arrays.
Q0000
00000 44
200 SO0
15:5=3 15:+32=5 15=2x5 15=5x3

Children begin to multiply 2-digit numbers by 1-digit numbers using manipulatives such as place
value counters and dienes.

a8 an
1 |= .:
15x4 eu flee foe floe — tu oe
a0 EuE Eae Epn el @
Using the manipulatives they build on their knowledge of arrays to solve 2-digit x 1-digit. This format
prepares children for using the grid method later on. 23k ld=E Z—a
20 3 20 | B
DOD 1910|010
0000 mu) | (910100
DD IRD.0/0 g 8
WH @O@ - “"_:1 o
+[n]=
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Children can use an informal written method involving partitioning to solve 2-digit by 1-digit
multiplication questions.

38x5=(30x5)+(8 xH)
= 150 + 40
= 190

They will use symbols to stand for unknown numbers to complete equations using inverse
operations.

3x =18 x5=20 1x O =32

Children continue to use repeated addition, using empty number lines to support their
understanding.

& & & [
E-H\‘/ﬁ_ﬁ-“‘*\.//_ﬂ%\/’/_ﬁ"& Y
& 12 18 o4

Linked to the use of arrays formed in the concrete/pictorial stage of learning, children will move
onto the expanded grid method to multiply 2-digit numbers by 1 digit numbers. When children are
confident and accurate when multiplying 2 and 3-digit numbers by a single digit this way, and are
already confident in compact column method for addition, they can move onto short multiplication
(including making exchanges).

1218 I lul=la 1z — . ...".3.)_
[ Pebob e X-SM_ et Sk
19, T 2lo - |
B0 ) [ [ > g
lo {10 DIO) . “’ — i
DO 01010) B0+l 2= i 0 S {
K0 >
L5 1X1 Y
I5xd | i
=t 3 Lo} |
‘I YE L1
% I R
I 40 20 ‘ H'H |
40"‘20‘60 - | | l ‘

[
wojias o,
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Concrete and Pictorial

Children practise multiplying 2- and 3-digit numbers by 1-digit numbers using manipulatives such as
place value counters and dienes. They use these to consolidate their understanding of the

relationship between multiplication and division.
] af an
aa an
Tl el

15x4
Using manipulatives, they build on their knowledge of arrays to solve 2- or 3-digit by single digit
multiplication. Multiplying using the least significant digit first for the grid method will support
children with implementation of the written procedure. Note: Arrays will be used to move to bus
stop method in division and grid multiplication in as smooth a transition as possible. In order to
facilitate this, arrays should be referred to rows first, then columns

00
00
Q0O
Q0O

v

20 e T | TR

T et
411 sl olofefole] | | |
I R I;foo = e
» E]ih e e o= ol

G\D olo o‘lo!o |z‘

| 1 |f‘ff o | A ‘,,J,ii\,,

700/ + 4 0 +|2[g=IBEIC]
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They can use an informal written method involving partitioning to solve 2-digit by 1-digit
multiplication questions.

38x5=(30x5)+(8 x5)
=150 + 40
= 190

Building on their use of arrays in the concrete/pictorial stage of learning, children will use the
expanded grid method to multiply 2-digit/3-digit numbers by 1 digit numbers. When children are
confident and accurate when multiplying 2 and 3-digit numbers by a single digit this way, and are
already confident in compact column method for addition, they can move onto short multiplication
(including making exchanges).

I 213 1 SR TR
(9 (9|0 |00 2o | 3 LI X

A cleoolol ) [ [2 [ | [ | =) CIER
@g@?@ EEL '

o= N

® 300 20 i
00 Teo 122 >

» O N
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Year 5

Concrete and Pictorial

Children can use manipulatives to multiply numbers up to 4 digits by single digit. Laying them out in
this format consolidates their understanding of the grid method and of column multiplication (both
extended and compact). Multiplying using the least significant digit first will support children with
implementation of the written procedure.

ssecoses g
BO0 D000 R

600000000 ™ - |

©00C 00000 Wcclci vlolololo

l T@~fi—g;0 oltk[ol#]20|= 1k 2 60

i ! ]
‘ [ | - | I [ L= o o
IL,.‘;OI_Q}O + |8l O’ Ol £ [f\'] Q Jfléll 0=816.0
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Children can use an informal written method involving partitioning to solve multiplication questions.

215x 4
200 x 4 = 800
10 x4 = 40
5 x4 =20
800 + 40 + 20 = 860
200 10 5

Children will be introduced to more formal written methods for short multiplication and long
multiplication for numbers up to 4 digits by 1 or 2 digits. They must be taught to approximate first in
order to minimise errors.

Grid multiplication (moving from expanded to compact) when multiplying by 10 or less:

32| 7

x 300 |20 |7 X L
4 11200 [80 |28 = | 30 Q
2

When multiplying by 2- or 3-digit numbers, children will use column method (‘long multiplication’):

1]8 18 x 3 on the 1st row

Use the grid to 113 (8 x 3 = 24, carrying the
intro_du_ce I_ong 10 8 - 2 for twenty, then 1" x
mgltri;[;?;:wos'?{ias = - ?}a x 10 on the 2nd row
can be seen irf 10 100 | 80 # ¥ Put a zero in the units-
the answers in 3 30 | 24 11810 column first, then say 8
each row. S x1,and 1x 1.

T e

When confident, they will progress from using the equpdedr mq}hod to the compact rnethqd wnere
they are carrying within the addition:

i 1 5 —_— 2 1 5
X 4 X 4
2 0 (5 x4 8 6 0

4 0 (10 x 4) 2

8 0 0(200 x4

8 6 0
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Concrete and Pictorial

Children can use manipulatives to multiply numbers up to 5 digits by single digit. Laying them out in
this format consolidates their understanding of the grid method and of column multiplication (both

extended and compact). Multiplying using the least significant digit first will support children with
implementation of the written procedure.

g@@ O 00030 S i
00 000000 NoEeE solool M NRRN
ee0c 00000 ™ - = |
@T@@O 00000 | "
slolalolElRlolo/ fx[o/+2]0|= 4 5 ¢

LR I

ne EEE 5
HiEs

.. Sk
S

] R | Sl
0100+ 8;(‘)‘0‘*1% g t2lo=1gl6 0
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Children will use the formal methods for short and long multiplication to answer questions involving
more complex numbers (greater than 4 digits) including multiplying one-digit numbers with up to
two decimal places by whole numbers and multiplying using mismatched decimals. They should also
be multiplying money and measures. They must continue to approximate first.

3
292 |
5 4

| 23
x | ©

65 2
3 7404
©

[11213]410
! | 9. 74 14

F Y

0.4 | 0.06 8.46

o | Oa
]

93.06 ¥ 11

J

93.06

What's the same? -

What's different?

X
2

—Uloe w

If children are finding the short method difficult, they can revert to expanded column (long)
multiplication to consolidate their understanding first.

H T U H T U
2 6 — 2 6
X 1 3 X 1 3
1 8 ( 6x 3) 7 8
6 0 ( 20 x 3) 1
6 0 ( 6 x10) 2 6 0
2 0 0 ( 10 x20) 3 3 8

3 3 8 1
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Division

Note for all teaching staff: Pupils do have problems developing an understanding of division.
Division should not be taught in isolation; it should be integrated into multiplication and linked
so that pupils feel confident to talk about division. One problem with division is that it can be
seen in two ways — SHARING and GROUPING - that can come to be seen as discrete by the
pupils, who may favour one over the other. Therefore extensive practical tasks and
opportunities for pupils to grasp these concepts as well as using the correct vocabulary to
interpret the pictures, jottings and written methods in answer to problems set.

At all stages of learning division, children should be encouraged to group numbers in organised
or familiar patterns in order to encourage fluency in number.

EYFS

Children will engage in a wide variety of songs and rhymes, games and activities, being given an
opportunity to manipulate and experience a range of resources. Objects should be used to begin
discussing the key concepts of sharing and halving:

Q9030 Q90 330

“Share the apples between two people.”
“Half of the apples for you and half of the apples for me — that means 3 each.”

Solve problems involving sharing in a practical context:

Extend this to challenge children by forming unequal halves (or groups):

Give each bear a sweet. How If each bear has two sweets each,
many sweets do we need? how manv will we need then?

n uf;"\:} How have Prenash and How can we help them to
! Jane shared their cakes? have half each?
&
Dividing is a quick way of subtracting several lots of the same Leoo00: - —e0e0ec o —0e0000 —*fj
number or quantity, or splitting it up into equal groups. ; " .
Multiplying and dividing are the inverse or opposite of each other. =] =] =]

Introduce this by counting back in 2s or 10s:

Key Vocabulary: halve, share, share equally, one each, two each, three each, group in pairs
/ threes / tens, equal groups of, in equal parts, left, left over

Key skills for division in Foundation Stage:

e Select the correct numeral to represent 1 to 5, then 1 to 10 objects.

e Count an irregular arrangement of up to ten objects.

¢ Estimate how many objects they can see and check by counting them.

* Record, using marks that they can interpret and explain.

a Raain tn idantifis avin mathamatical nrahlame hacad An Awn intaracte and facrinatinne
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Year 1
Concrete and Pictorial

Children will use objects, diagrams and pictorial representations to solve problems involving both
grouping and sharing. They will understand equal groups and share items out in play and problem
solving. As they do so, teachers will introduce the symbol for division as part of a number sentence
describing the demonstration. Using ‘first, then, finally’ story frames are helpful in supporting
understanding of this.

The concept and language of division should be introduced as sharing a number equally and shown
using repeated subtraction with a variety of resources, beginning by counting back in multiples of 2,
5and 10:

—00—00—00—00—r —00000— 00O —00000 "
"l i - > il N . ol & )
=] =] ] | = |
“12 divided into 4 equal groups gives 3 in each group” “How many 2s in 4?”
3 3 3 3

Children should consolidate knowledge of halves by using manipulatives and pictorial
representations. This may be recorded (by adults at first) as a sentence using numbers (but not the
symbol for division — year 2). They will know all halves to 20 by heart:

@@
0000

“Half of 8is 4.” “6 divided by 2 is 3.” “20 crayons shared into 2 pots is 10.”

Use practical resources to begin to guide children to the difference between sharing and grouping:

Ry

“Put 20 crayons into groups of 10. “Share 12 beads into 3 bowls.”  “Make groups of 4 from 12 beads.

How many pots do we need?” How many bowls?”

Make explicit links between the repeated addition of multiplication and grouping within division,
using the same resources to reinforce the links:5 + 5+ 5 =3 groups of 5=3x5=15

coisnseine i 0 FHEHE i
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Moving from Pictorial to Abstract

In Year 1 children will primarily record pictorially. Pictorial jottings to

Encourage children to develop their own ways of recording 7\&{\*& \TT support the

(moving towards fluent, symbolic notation in Year 2). calculation of 8 + 4

To support children’s understanding of division as an abstract number sentence use a ‘first, then,
finally’ story frame to put the calculation into the context of a number story.

Model drawing circles/groups/areas for placing concrete resources:

e ||l Qe]|n |-

“You have 12 counters. You are going to share them into 3 groups. How many circles do you need to
draw?” “Can you share them into a different number of groups?

”

“Complete: ____shared between __is

Note: Encourage children to draw/arrange counters in organised/familiar patterns (see beginning
of division section). This supports fluency and will encourage movement into arrays for further
recording.

Conceptual understanding and recording should be continuously supported by the use of arrays as a
default model, as well as other representations. Note: In later year groups, arrays will be used to
move to short division (bus stop method) in as smooth a transition as possible. In order to facilitate
this, arrays should be referred to rows first, then columns (see year 3/4 and also multiplication).

Use printed resources in arrays so that children can draw groupings to assist in answers:

©O
©O
©O
©O
©O

“How many faces altogether? “Five groups of two.”
How many groups of two?”

Children may then be asked to solve more abstract questions without prompting and encouraged to
use either of the above methods (grouping or arrays) to find the answers:

“Miss Patel has 10 smiley face stickers to give out. She is going to give the same number to each of 2
children. How many does each child get?”
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Year 2

Concrete and pictorial

Children will use a range of vocabulary to describe division and use practical resources, pictures and
diagrams to demonstrate their understanding. As they do so, teachers will use the symbol for
division as part of a number sentence describing the demonstration: Using ‘first, then, finally’ story
frames are helpful in supporting understanding of this.

Discuss halving and how this also relates to odd and even numbers.

Ctt [ X
sol: IR x

The difference between sharing and grouping should be made more explicit with recording by the
adult again explicitly modelled:

“30 crayons shared equally between three pots.” (Sharing)

“We have 30 crayons and put ten crayons in each pot. How many
pots do we need?” (Grouping)

“30 divided by 3 =10 30+ 3 =10"

“30 divided by 10=3 230+ 10=3"

How many groups of 3 can | make from 157
How many times can | share 15 between 3?

Children can use a range of manipulatives to continue to build links between repeated
addition/subtraction, multiplication and division including cubes, bead strings and numicon.

&
L
Arrays are also beneficial for this as they may be rotated to indicate the complementary division

gesee '
Pa. OO e
15+3=5 felelelele] 15+5=3

Four number sentences (‘fact families’) may be recorded:

5 5 5 0 15=3 %0
()

&

00000
00000
C0CC0o

15+5=3 15+3=5 15=3x5 15=5x3

Lollysticks can be used concretely to divide and then represented pictorially, e.g. 12+4:

= )
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Moving from Pictorial to Abstract

Counting in multiples

After practising this as chanting, times tables or with resources to support, children will be able to
solve a division calculation by counting up from 0 in multiples of the divisor. In this case, 3 is the
divisor so the child counts in multiples of 3. They may support themselves by counting on their hand
or recording in another basic way that does not slow their ability to count in multiples.

6 9
’/A\\ ",.\\ “,\‘ /[2
How many 3s ) 3 \W /15 I5+3=5
in 152 Q7
N J

=S o \ /
e Y

This can be translated into the use of a number line. This method consolidates children’s
understanding of division as grouping. It also supports children’s understanding of the relationship

between multiplication and division.

“30+5” “How many groups of 5 can | make from 30?”

“12+3” “How many lots of 3 in 12?” “How many 10p coins will make 50p?”

3 3 3 3 (10p) (Top) (10p) (10p) (10p) 10p + 10p + 10p + 10p + 10p = 50p
i S o S S
/\/‘\/—\\/\ lop <5 »—SDp
—1 f —t—t—t—F+—+—1 i T A R = 5 hops of 10

I & AV v

E¥
8K

1 I
6 7 8 9 10 11 12 0 10 2

) -

i
3 4

(S .

0 1

Answers to questions will be recorded pictorially as either grouping/sharing or in the form of

arrays:
70i¢ Cl o 4l S |®
‘o o |7: :‘ n __,_. ‘-
| e jo I|— ‘ R
5 o 9f
3x4=12 4 e
12+3=4

As children become more confident they will use
symbols to stand for unknown numbers to complete M+2=4

equations using inverse operations:
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Year 3

Concrete and Pictorial

Exploration with a variety of manipulatives supports the progression to formal written methods
— which is continued in Year 4. Children will practise dividing 2-digit numbers by a single digit.

Using place value counters: 94:4
Step 1 Step 2 Step 3
Build the number and show the Share the tens Exchange the tens into ones and
groups on the place value chart share the ones 42 3 =14
94 4= 94-4=2312 IOV Is
£
00 o
1 ten leh - O B
e ey OO0 | @ O |oooco
T | o | ; ) lejefele

Using dienes:

Step 1: Share the tens Step 2: Share the ones o N

Using arrays:
To support the transition to written method, it is important that children also build their own arrays
using concrete resources, recognise pictorial representations of arrays and draw their own arrays:

i “Show me an array in groups
7 7”7

“Make 7 equal groups.”

“How many is one-seventh
of the whole?”

Remember to guide children to make groups of the divisor in rows (horizontally).

Continue to make the link to multiplication explicit and show thatall = i oo v s

four number sentences can be made when using concrete resources Nty YYX
L ]

and offer alternatives to promote explanation of number:

Lollysticks can be used concretely to explore division with
remainders and then represented pictorially, e.g. 13+4:

HiNIRad R RER

_\
I
S
x

¢

4
.=
|
i

enam ,

(SRR
| >
=
[
o

(TLT B
anan - 3.

Bang -
L1 T 1"
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Abstract

Note: Pupils should be taught to recall and use multiplication and division facts for the 3, 4 and 8
times tables. They should develop efficient mental methods, for example, using commutativity an
associativity and multiplication and division facts to derive related facts. This will support their
ability to later carry out short division (bus stop method) efficiently. It will also allow them to
identify and reason about errors in their x and + work.

36+3=12

“I know 6+3=2,
so 60+3=20."

“I know 12+3=4,
s0 120+3=40."

“4x3is12 so
12+3=4"

30 6

30+3=10 6+3=2

I

Numberlines can be used to show division both with and without remainders. Use this method to
make links to grouping and the relationship between multiplication and division.

12 -4=3 13423

@]
i

oo
>
@)
-
o
o
(oY)

The teacher should draw links to the drawing of arrays completed in the pictorial stage - clearly
modelling that the short division can be superimposed onto the array to show the division before
demonstrating the short division separately.

©e

308 =363

Encourage children to use fact families and inverse to check their answer.

058
gxé,:So
x5 =30 y:
0:5=6 5,_

30=6 =5

When using short division, children should start with numbers that don’t involve carrying (each digit
is a multiple of the divisor. They will extend this method to calculations where there is no remainder
in the final answer, but with remainders occurring within the calculation. Questions should include
money and measures contexts when they are confident.

18

3

3|2
35‘:16 4)7 2
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Year4

Concrete and Pictorial:

By working through larger calculations with manipulatives, children gain experience of exchange .

To move towards short division (bus stop method) with o {“ T E“:E i e TEne jfies
i i i H

remainders, ensure children are secure in place value by P ian I - _'-:E

demonstrating exchange between columns using dienes and H P e s

place value counters.

Once this is secure, continue to use the materials in the context of division, returning back to
grouping and arrays in order to refer back to their work in year 3 when learning short division:
12+3=_7

Hundreds Tens Ones

“How many tens do we have?”

®  “How many ones?”
m

“How many groups of three can we make from the tens?”

“If we exchange the 10s for 1s, can we make groups of three?” Tens  Ones
]
L}
“How many groups of three can we make?” - - - — :
E -e s
Once children are secure with this they can be moved onto 3 digit numbers. '
Using place value counters without exchanging:
Step 1 Step 2 Step 3
Build the numbesr Share the tens. Share the ones 84 4-
@ B s
S oJo & wah
oJO Prepe
388 | 88 1§ - “ @j I
Qo0 Q i
o0 QO G Q (B ol
91+7=13
1. Share the tens 2. Two tens left over
USing place value counters with _ @/\Sﬁmhmge for 20 ones
exchanging: (o] Q00 00 00
& 000 (@) 88 88
. | 9ee 00 00
O 000 00 00
© |000 A
N
O ooo 4, Share the ones
O 000
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Abstract

Pupils should be taught to recall and use multiplication and division facts for all tables up to 12 x 12.

They should develop efficient mental methods, for example, using commutativity an associativity

and multiplication and division facts to derive related facts. This will support their ability to later

carry out short division (bus stop method) efficiently. It will also allow them to identify and reason
about errors in their x and + work.

36:3=12
“I know 6+3=2,
0 . “4x3is12, so 50 60:3=20.”
cae o 12:3=4." “I know 12+3=4,
30+3=10 6+3=2 in

.

By the end of Year 4, children need to have encountered remainders in a number of contexts. Pupils
can be introduced to remainders using known facts: e.g. 13+4; and then progress to larger numbers.

Move children into short written method (bus stop method), carrying numbers over to the next
column and incorporating the multiples of numbers new to this year group (6, 7 and 9) with
dividends up to three numbers. Model very clearly and repeatedly the exchange of resources whilst

modelling the written recording of this:

120+ 4 R
s e ‘ = '\*\ =
l

492 + 4 123 -
0 [ ey | LS
- o000 . q Il

S [uar2

When the answer for the first column is zero, children should write a O 3 7

zero above to acknowledge its place and must always carry the number 5 * |% 35
over to the next digit as a remainder:

Some calculations may result in a remainder at the end of the calculation. This should only be

expressed as a simple remainder:
10515
5[zE7le]
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Year5

Concrete and Pictorial

By working through larger calculations with manipulatives, children gain experience of exchange.
This practical experience is also vital for children to talk through the language of division e.g.
exchange, remainder; and to embed conceptual understanding.

Children can use place value counters to explore dividing (up to) 4-digit numbers by a single digit.

Refer to Year 4 section to see how to also use dienes. 91-7-13
1. Share the tens 5o ters okt dver

Method 1: ‘ 1 Ll (6_5 r \lExchan e for 20 ones
o |ooo| O 0000
(@) 000 (3] 00 00
© | 000 4444
© 000 00 00
© | 000 i
O 000 = /4./Share the ones
O 000

Method 2:

W

e |

Children will use manipulatives to support them in expressing remainders in a variety of ways,
including as fractions or decimals. Children should be clear that groups are being made that are the
size of the divisor, so that when more remain they are a part of an unfinished group:

2 out of a whole group of 4=2=1=0.5
‘ 42
20 + 4 L2 e —
L ] L S =1 = = = l =
o ":. 0 n..... Do eee @ 98 +4 -Q‘Q 24r2 243 245
©® - L) '.... 4 (;)(_'i\
s © 00 o 0000 - ®»® 9000 What is the same? What's
®©®00e 00 different about the ways that these
®® L 0 ° @ LA . remainders are expressed?

How many cubes are there in the full columns?”

)
o

..m

“How many cubes are in a column that is not full?”

“How could we write this remainder as a fraction?”

“What would it be as a decimal?”

Dienes and hundred squares can be used to support understanding of remainders as decimals.

Ones . Tenths
Ones . Tenths

1 Tea| 70|

1 o 2 a w210 [ GOgD
w1z 93| v rs|ve | re| v e ea)
[] [ | i Ll ! |

Wi A3 83 &4 &5 &6 |87 |RA 09[40

[ [z 3] wa] 2 (96 (a7 [au ] 41 io0]
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Children continue to use the short division method with single-digit divisors and dividends up to 4-
digits. Introduce short division (bus stop method) with initial reference to the concrete and pictorial
stages. Model clearly the exchange of resources whilst simultaneously modelling the written
recording of this:

120+ 4

Then move onto solely recording abstractly. When the answer for the first column is zero, children
should write a zero above to acknowledge its place and must always carry the number over to the
next digit as a remainder. Some calculations may result in a remainder at the end of the calculation.

037 0565613r-5
5\}(|%35 8)%3 079

If children are confident then you could challenge them to (using the same method) to record the
remainder as a fraction. =

Once the exchange between decimal columns has been practised sufficiently, clear -
modelling of carrying the remainder past the decimal point can be modelled and 5 } L"
practised by confident students. They should use the context of the question to

interpret the remainder appropriately:

f42:6=7

"4 know that the

Pupils should be able to apply multiplication tables and

R . . =10 + 10 answer to 138 + 6
related division facts to their calculations and use them to A \ will be close t0.20,
reason about, and check, an answer. - : because 2 x 6 =12,

_Then4.2:6=0.7 020x6=120." _
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Year 6

Concrete and Pictorial

By working through larger calculations with manipulatives, children gain experience of exchange.

This practical experience is also vital for children to talk through the language of division e.g.
exchange, remainder; and to embed conceptual understanding.

Children can use place value counters to consolidate dividing (up to) 4-digit numbers by a single
digit:

Children will use manipulatives to support them in expressing remainders in a variety of ways,
including as fractions or decimals. Children should be clear that groups are being made that are the
size of the divisor, so that when more remain they are a part of an unfinished group:

2 out of a whole group of 4=2=1=0.5
: 4 2
20 404 2 R
L) 7 T : = = = 2
0 ® -:: o ...oo. vieeee ® 98+4=9 =24r2=243 =245
e ® -n'.... 4 [@©® 1 o
s ® 0@ 09000 = e eee What is the same? What's
®00e0e different about the ways that these
x ©0 0 © 900 b remainders are expressed?

Dienes and hundred squares can be used to support understanding of remainders as decimals.

Tenths Ones . Tenths

1
.0 0. 2

I - |

-

&8 69|70

m ??:13 T4 1'5:?6 |78 79|60

Al B7 [B1| 84|85 B6 BT |RS| 89 90

97 (93|94 95|96 |97 (98|99 10|
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To introduce the long division model, use a simple calculation which can be represented both with

manipulatives and by a short division algorithm. Use questioning and discussion to compare the
methods.

20 + 4 r.20!2/4010.5 =
\

What’s the
same? What’s
different?

Model clearly how to divide a 4 digit number by a 2-digit number using long division:

2 15 into 3 doesn’t go, so look at the next digit

15|3640

15 goes into 36 two times, so put a 2 above the 6.

-30 15x2=30
6
Take that 30 away from the 36 to get your remainder.
36-30=6
|_24 Next, the 4 down to make 64
carry 2
15/3640 15 goes into 64 four times, so pula 4 above the 4.
-30] 16460
64
- 60 Take 60 from the 64 to get your remainder.
_r 64-80=4
242
Carry the 0 down to make 40,
15|3640
- 30 15 goes into 40 two times, so put a 2 above the 0.
64 15x2=30
- 60
e Take 30 from the 40 to get your remainder.
40 40-30=10
- 30
10

When given examples that give rise to remainders, children should consider the meaning of the
remainder within the context of the problem and decide how to express it, i.e. simply, as a
fraction, a decimal, or (when confident) as a rounded number or value:

B | 0S5lf | 055
Bl S|z, | 5|47%.0
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Supporting long division:

Written method for long division requires use of multiples of the divisor. Encourage children to use
simple mental maths skills to create a quick guide to the divisor’s multiples. Although incomplete, it
can be done in a short space of time by most children and give guidance for the calculation:

1 14
2
: Ensure that children write the number of the
5 70 multiple (red) so that it is linked to the multiple. This will
6 make writing the answer quicker and more accurate.
7
8
9
i0 140
1 14
2 28
3
a4 56
Once this is done, they can use doubling to find the 2", 4" and 8" multiples. This provides g 79
a good starting point for division. The 3™ multiple can easily be found by adding the first 6
and second multiples. The missing multiples (6, 7 and 9) can be found if needed — children 7
should begin to divide as finding all multiples is time-consuming and most often not 8 112
necessary. 9
10 140

Complete the calculation:

Jottings/Guide Calculation

14
28

56 14\1232

112

= OO ~NOOUOA,WN=
~
o

0 140



