3-19 Calculation Policy

Please access the links within the policy to view modelling of
strategies by staff.

For an introduction to the Calculation Policy click on the
following link...

https://shorts.flipgrid.com/watch/17995354845742067



https://shorts.flipgrid.com/watch/17995354845742067

3 - 19 CALCULATION POLICY

Addition
The term ‘ones’ will be used to replace ‘units'.

HTO will replace HTU

The majority of children should be using the refined column method before leaving Y6.

Stage 1 - Various practical activities to ensure a conceptual understanding of what addition

is.

Children will be learning how to count objects, match to the numeral, find and write the
correct number next to them.
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https://shorts.flipgrid.com/watch/18700284306653385

Children will then learn to combine and count fwo sets of objects (aggregation).
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Next, children will learn to add on to an existing set (augmentation). This means that
they will start from 5 and count 3 more to 8.

. . . O o 5+3:=8
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Augmentation is the first step fowards a written calculation and children will be using the
'+ and '=' symbols.


https://shorts.flipgrid.com/watch/18700284306653385

Stage 2 - Using a numberline alongside the practical resources

https://shorts.flipgrid.com/watch/17049480419082270

Adding in ones.
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Children are encouraged to use their knowledge of number bonds to help them partition

numbers.

As children become more confident with numbers, they will begin to use an empty number

line. They will be using base 10 materials or place value counters.

They can now add in bigger jumps.
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Other Opportunities at this stage should include:

shown that 12 + 5 =17 and 5 + 12 = 17 so
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¢ Children also need to opportunities to add more than 2 numbers together.

e Ensure that estimation is encouraged and then checked using the inverse operation.

¢ Introducing the children to the inverse operation concept is essential. The should be
17-5=12and 17-12 =5

It is expected that Numicon is used to support the understanding of addition.

this resource can be used to support the understanding.

Please refer to the Numicon resources for the many ways that



https://shorts.flipgrid.com/watch/17049480419082270

Stage 3 - Expanded Column Method - using partitioning
https://shorts.flipgrid.com/watch/17049599473090657

The children now need to move to a more refined method. The expanded column method prepares
the children well for stage 4, the refined column method.

Once again, practical resources can be used alongside this method to support the understanding

(see below). ¢ Ensure that estimation and checking using
59 + 22 = the inverse operation are a part of everyday
practise.
50 9 e Adding more than 2 two digit numbers is also
~ 20 2 expected at this stage.
70 + 11 =81

The place value counters and base 10 materials help the children progress towards a
more familiar written algorithm.
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Move into HTO + TO then money (use coins alongside this method initially)
387 + 249 £2.83 + £1.78
300 80 7 £2 80p 3p
200 40 9 £1 70p 8p
500+ 120 + 16 = 636 £3 + 150p + 11p = £4.61

or £1.50


https://shorts.flipgrid.com/watch/17049599473090657

Stage 4 - the refined column method

https://shorts. flipgrid.com/watch/18840434880020870

This method needs to be introduced alongside the expanded method (stage 3) to ensure that the
children make the link between the two methods.

Avoid phrases, such as, ‘carrying’. Explain to the children that the 'ten number goes in the tens’

column to be added with the tens’ or ‘the hundred number goes in the hundreds’ column to be
added with the hundreds'.

67 + 49 The place value columns can be

/ omitted when secure.

H [T
6 The ‘ten’ goes in the tens' column
+ 4 to be added with the other tens.

o\\o ~|o|

The numbers will sit on the line
(not under)

The majority of children should be using the refined column method by the end of Y6.



https://shorts.flipgrid.com/watch/18840434880020870

Subtraction

Stage 1 - Various practical activities to ensure a conceptual understanding of what
subtraction is.

https://shorts.flipgrid.com/watch/18839007397675241

Children will be learning how to subtract using different objects or toys to support them.

‘ @ @ Removing items from a set
O o® %

(reduction or take-away)

@ (12 - 5 = 7) The notation will come
later after practical activities &
language is secure.

000000000000
O OOO O Comparing a set of objects

(comparison or difference) - This
helps children understanding the

inverse and commutative nature of
Mathematics.

It is expected that Numicon is used to support the understanding of subtraction.

Please refer to the Numicon resources for the many ways that
this resource can be used to support the understanding.

C {J
C C Lay the Numicon on top to show 10-3 = 7

This introduces ‘finding the difference’


https://shorts.flipgrid.com/watch/18839007397675241

Stage 2 - counting back on a numberline
https://shorts.flipgrid.com/watch/17049713452253377

This method would be modelled to the children alongside the practical resources (as shown in
stage 1)

56 - 23 = Subtract the ‘ones’ first
/-1—0\ 20 -3
33 43 53 56

Counting back can also be modelled using a number square (grid). Children should know that
moving to the left on a grid is -1 and moving up is -10.

56 - 23 = 33

1 (12 |13 |14 | 15|16 |17 | 18 | 19 | 20

21122 |23 124 |25 |26 |27 |28|29 |30

31132 |33 |34|35|36|37|38|39 |40

Subtract the ones first
41 | 42 4% 44 | 45 | 46 | 47 | 48 | 49 | 50

51 | 52 | 53 164165 57 | 58 | 59 | 60

61|62 |63 |64 |65 |66 |67 |68|69 |70

M| 7273|7475 |76 |77 |78 |79 |80

81182 |83 |84 |85|86 |87 |88|89 |90

91192 |93 194 |95 |96 |97 |98 |99 100

Introducing the children to the inverse operation concept is essential and should be modelled
together. This should be shown as

12+5=17and 5 + 12 = 17 so 17-5=12and 17-12 =5


https://shorts.flipgrid.com/watch/17049713452253377

Stage 3 - Counting on using a numberline - finding the difference.

Once the children are secure with what subtraction is (counting back) and can show this
using practical equipment, move the children onto the ‘counting on' method - finding the
difference.

Revisit using the Numicon to secure the conceptual understanding.

10-3 = - Encourage ‘counting on' from 3 to 10
So 3 + 7 more equals 10.
87 - 48 = Always go to the next 10 The 10 below the number - this can
be done in 10s initially.
—_—

2 .
‘(\50 80 87
Re-combining
3Q+7+2 2
37 +2=39 Encourage the children to use the inverse to
check their answer e.g. 39 + 48 = 87

The 'jumps’ need to be added up below the numberline. Encourage the children to add the
largest number first and cross them out as they go along to help to avoid mistakes.

Provide opportunities to subtract HTO - TO (e.g. 243 - 86)

When ready for larger numbers...

348 - 179
179 180 200 300 348
100 + 48 + 20 + 1 This is an example of a jotting to support

N N

«— | amental calculation so can be shown in
different ways.

148 + 21 =169




Stage 4 - The Expanded Column Method - using partitioning

https://shorts.flipgrid.com/watch/18768114947194978

The language and explanation used when modelling this method is important and needs to be

consistent.
57 - 38 = yDDDDDDDD Use this explanation
40 1 " " DSHDD If you have 7 'ones’ you do not have enough ‘ones’ to
50. 7 I l 00oo be able to subtract (take away) 8 - (in this context
30 8 oooo and without going into negative numbers) - so a ten
10 9 needs to be exchanged.
348 - 179
200 130 1 /f you have 8 ‘ones’ you do not have enough ‘ones’ to
300 40 8 be able to subtract (take away) 9 - (in this context
100 70 9 and without going into negative numbers) - so a ten
100 60 9 needs to be exchanged.
000000000
o000
e Aoame s ' l I O0oO Please do not use other phrases, such as, 'borrowing’,
Ooooo ‘knocking on the door’ etc.
B lllHEms

This method should initially be modelled alongside the Base 10, Numicon or other equipment.
Physically show the children the exchanging process.

Stage 5 - The Refined Column Method

348 - 179 =

1
2 31
3 4
1 7
1

8
9
9
The term ‘exchange’ must be used throughout this method.

'If you have 8 ones you do not have enough ones to be able to subtract (take away) 9 - (in this
context and without going into negative humbers) - so a ten needs to be exchanged for 10 ones.

Please do not use other phrases, j:ch as, 'borrowing’,
'knocking on the door’ efc.


https://shorts.flipgrid.com/watch/18768114947194978

Multiplication

The majority of children should be using the grid method securely before leaving Y6.
Some children, the HA, can progress to the short multiplication method.

4 x3 should be explained as 4 three times (4+4+4). The starting number is the number you
start with and the x? tells you what to do with it. So, the calculation becomes 4, multiplied
by 3.

Stage 1 - Counting in 2s, 5s, 10s using practical resources.

OOOOE

Use socks, cubes and a range of other resources to model the concept of multiplication.

2 +2+2+2
2 x4
3 x4 3 6 9 12
' . . 4
A A s {

Use the language ‘4 groups of 3' and ‘4 lots of 3' with the children but emphasise
‘groups of' as this will then support the next stage.



Stage 2 - Repeated Addition

Use the Numicon to model this concept.

3 x6

N o o o

3 + 3 + 3 + 3 + 3 + 3

This can then be linked to a numberline. Show these images together.
_—
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0 3 6 9 12 15 18

Also, use counters alongside the numberline to show this in various ways.

https://shorts. flipgrid.com/watch/18767752419082304

Arrays

Children will become familiar with using arrays to model x tables.
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4 x3 3 x4


https://shorts.flipgrid.com/watch/18767752419082304

Stage 3 - Partitioning

When practising written methods, avoid multiplying by 2, 4 or 5. The children need to consider
more effective mental methods for these calculations ( e.g. x4 is double and double again).

Multiplying by a single digit

23 x6 =
3 x6 =18
20 x6 = 120

120 + 18 = 138

Grid Method

X

30

5

7

30x7
3x7=21

210

7x5
7x5 =35

35

Show the calculations in each section.

When the grid is complete, add up the

answers outside of the grid.

210 + 35

The jottings inside the grid can be dropped when secure.

Show the children what the grid represents in a visual way to ensure understanding.
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X 10 8 c0oo0o0o0o0o0000jlo0o0000O0O0
©00000CO0O0OOCOCOOOOCOOORO
0000000000000 0C0O0O0O
10 10 ©©©0000000/00000000
©000QO000O000000O0O0O0
oooogﬂﬂooooooogooooo
©000000000000000O0O
3 ©c00000CO0OOQOCOCOCOOOOOOORO
0000000000000 00O0O0O
00 0000000000000 O0OO0RO0
000000000000 0OOOOOO
3 cococo@PooocoloocoPfoooo
©000000000C0000C000O
35 x26
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X

30

20

20x30
2x3=6

600

20x5
2x5=10

100

6

30x6
3x6=18

180

6x5

30

600 + 100 + 180 + 30 (The children may
wish to show this in a column method

format.)

The HA children can progress to the most refined column method.



Stage 4

This stage will only be used when the children are showing a very secure understanding of
stage 3. Most children will leave Y6 using the grid method securely.

H T O =) Show the grid method alongside ]
3 5 X
2 6 ,
3 0 (5 x6)
1 8 0  (30x6) X 30 5
1 0 o0 (5 x20) o 265210
6 0 0 (30 x20) 20 600 100
9 1 O 30x6 6x5
3x6 =18
6 180 30
H T O
Show this initially...
3 b X
2 6
3
2 1 0 + —— 35 x6 = 210
1
7 O O 35 x20 = 700




Division

The majority of children should be using the ‘chunking’ method securely by the end of Yé.

Stage 1 - Introducing the concept of sharing through the use of a range of practical

resources and discussion. Language is important.

Children will be learning how to share, using different objects or toys to support them.
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Share between 2, then 3, etc.
This experience will be brought into school from children's own experiences.
https://shorts.flipgrid.com/watch/18812812259754749

Share 12 cakes shared between 3 people (12+3=)

Stage 2 - Grouping

Sharing becomes inefficient as children learn bigger numbers. Grouping should then be
modelled.

T Digow X »

4 groups of 3

3 groups of 4 3 x4
4 x3 12+3
124 = &

Start Here



https://shorts.flipgrid.com/watch/18812812259754749

Stage 3 - Counting back on a numberline - repeated subtraction

https://shorts.flipgrid.com/watch/18770795483890509

When practising written methods, avoid dividing by 2, 4 or 5. The children need to consider more
effective mental methods for these calculations ( e.g. +4 is half and half again).

Ensure that the children have a clear understanding of what division is - make the link
between sharing and grouping e.g.

'Division is when objects are shared. Sharing is not an effective method when dealing with larger
numbers so another approach is to group the objects. Division is subtracting groups of objects.

12+3 = starting with 12 objects and then subtracting (taking away) groups of 3 to find out how
many groups of 3 there are in 12. This is repeated subtraction.’

<@g 1 group -3 -3 -3 D
<WOP° 2 groups etc
000
000 0 3 6 9 12
Start here
Model this method alongside practical equipment.
24 +6= P Counting backwards

0 6 12 18 24

Show the children 24 objects. Subtract groups of 6 and place along the
numberline. The answer is 4 groups of 6 equal 24 because 6 x4 =24. Start here

Using Numicon to support understanding...

One way it can be used - lay out the number being divided e.g. 24 + 6
Place as many of the '6' Numicon shapes on top as will fit.

This is also good to show the concept on 'remainders’.

24

Provide opportunities for the children to experience remainders using this method, e.g.
32+7= 4r 4. Get the children to use the inverse operation to check the answer (7x4=28 + 4).



https://shorts.flipgrid.com/watch/18770795483890509

Stage 4

When secure, show the children how to subtract multiple groups. Explain how this strategy is
required when the numbers are larger to ensure greater efficiency.

128 + 7

Get the children to
underline the number
of groups.

-21

If you do not have
enough to subtract 10

groups, try 5 groups.

Always try subtracting 10
groups if you have enough.

-35

N

Start Point

2

23

After completing the subtraction of the groups, count
the number of groups - if these are underlined it

makes it clearer.

Stage 4 - The 'Chunking’ Method

58

128

Ensure that the number dividing by
is written first (it is 7 multiplied by
10 or subtracting 10 groups of 7).

This method requires the children to be secure with column subtraction (which should be secure

before the children enter Y6)

Initially, show the children this method alongside the number line - stage 2.

196 + 6 =

Answer:

Bx10

-

b x10

The number you are dividing

by (6 in this case) goes first.

It is 6 multiplied by 10.

Bx10

bx 2
32

4
I32R4 OR 32 %

The children should be encouraged fo estimate before carrying out any calculation.

The inverse operation should then be used to check the answer.
The HA may move on to the short division method and may also show remainders as a fraction

4
e.g. E

Children will become more efficient with practise & modelling.

196 + 6 6| 196
-180 6 x30
16
- 12 6 x2 32r4

4




Stage 5 - Short Division

This stage will only be used when the children are showing a very secure understanding of
stage 4. Most children will leave Y6 using the ‘Chunking Method' securely.

032 r4
6 | 19%




