Whitchurch Combined School Calculation Policy — Year 6

ADDITION

YEAR 6

Objective & Strategy Concrete Pictorial Abstract
Add numbers with at
least 4 digits Wt [T | ™ | M °
-] DO
2 D ENE
DOO
%a §gg ’0 Part, Part Whole Models 1 71
6 0 5

By Year 6, most children are
encouraged to work in the
abstract using the column

method to add large numbers.

Some children may be able to

work mentally

Place value counters on a
place value grid

?

[ 104,328 ‘ 61731 |

Bar Model

Add with up to 3
decimal places

365+241=6.06

At this stage, most children are
encouraged to work in the
abstract using the column

method to add large numbers.
Some children may be able to
work mentally.
Decimals are put into context:
eg: money & measure

000 -0 000
Do) 00

5 )
00 000 000
o0 00
[ too'o
®

® <
Place value counters or plain

counters on a place value
grid

Part, Part
Whole Model

?
L

3.65 241

[ 365 |

| 241 | (

Bar Models

3.65
+ 2.41

6.06

1
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SUBTRACTION

YEAR 6

Objective & Strategy Concrete Pictorial Abstract
Subtract numbers with
at least 4 digits. HTNEE ™ [ H | T 2 9|75 8 2
32837 Reaese 1
275 08|00 - 8|25 |01
\ 294,382 - 182,501 = 111,881 o 11 e e

By Year 6, most children are
encouraged to work in the
abstract using the column

method fo subtract to subtract
numbers efficiently.

Place value counters or plain
counters on a place value grid.
This reinforces the idea of
exchanging. For example, by
changing a hundreds counter for
10 tens counters to give sufficient
‘fens’ to enable the subtraction.

Part, Part Whole Model

294,382

I
Bar Model

| 182,501

Subtract numbers with
up to 3 decimal places

™y

| 5.43-27=273

J

At this stage, most children are
encouraged to work in the
abstract using the column method
to subtract to subtract numbers
efficiently.

Children are given opportunities
to subtract decimal numbers in
the confext of money and
measure.

Hundredths

Ones @

Q000 -
O ( L)

% § = [ == Place value
::' :0 000 coqm‘ers or
\\ 000 plain
zz: counters on
2 a place
value grid

Part, Part Whole Model

Bar Models

4 1

243
~ 2.7

2.5

When writing the columns,
children are taught to ensure the
decimal points all line up.
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Objective & Strategy

Concrete

Pictorial

Abstract

Subtractions involving
Negative numbers

Children subtract from positive
and negative numbers and
calculate intervals across O

... minus ... isequal to ...

—=
L
—

—
|
|

The difference between 5and —5 is 10

-5-6=-11

T have £11 in my bank account and
buy a book for £15. What is the
balance of my bank account?

11-15=-4
My bank balance is -£4.00

Subtract Fractions

Children need to convert
fractions to the
same denominator before
subtracting.

Progress from
fractions where one
denominator is a multiple of
the other, to any fractions
and then subtracting from a
mixed number

The denominator has been
multiplied by ..., so the
numerator needs to be

multiplied by...
2
3
1
N\ 5/
Lii 8¢ ]
2_1_6_1_5
3 9 9 9 9

The lowest common
multipleof ... and ... is ...

7
]
1
o 2/
7_1_14 9_35
972718 18 18

... Is made up of ... wholes
and ...
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MULTIPLICATION YEAR 6

T

Objective & Strategy Concrete Pictorial Abstract

Multiply a 2,3,0r 4-

it

o T T = =]
digit number by a 1- il o 888
digit number © 12888 °° 888 ThiH|T
9 ) © 00 F D¢
(-1 T o— 1 8 | 2
{ 1,826 X 3=5,4/8 J Place Value counters on a x
Place Value grid 5 4 | 7
For children who continue to
benefit from using 2 1
manipulatives, place value
counters provide the best BN 5 & 5 10 1 [
support. WA s o[ i ofeza
6 [N 12 'lelS 21|24(27|30|33|36

2
3

(4 4 | 8|12 {7320/ 24|28]32|36| 40|44 |48
5 10|15 |20[P%] 30[3540[45[50[55|60

3 ¢ 12|18]24|30 EY42|4854| 6066 |72
7 14| 21(28]35/42 %) 56|63]70(77 |84

By Year 6, children should have
a rapid and accurate recall of

the times tables facts, but some 5 |16)2413240149]56 (g 72 8019836
) . A 9 18[27(36[45]54|63]72 [l 90[99 ]
children may still need to use a 2] 10 20/30|4050 6070|8090 [fe}110)12

11 22|33|44(55/66|77|88|99 10fril132]
) 12 24(36|48|60 72|84|96108120(132LF

times tables square for support.

Most children are encouraged to
use the short multiplication
method for accuracy.
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"

Objective & Strategy Concrete Pictorial Abstract
Multiply a 2 or 3-digit | " °
number if[ Dienes HlTlo
by a 2-digit number E e EE (base 10) X | 20 2 1
” E EE blocks. 30 | 600! 60
' PR 3 1
22 X 31 =682
JEE 1 [20] 2 -
Some children may benefit from N I
using Dienes blocks and sticks to
he|p them visualise the O O o o 6 8 2
calculation. This links to finding 00 OO0
the area of a rectangle as the O O o O O
Dienes blocks fill the space
covered. O o o O O
000 00

However, place value counters
and a place value grid are a more
efficient concrete method.

Grids are not encouraged in
Year 6, but may still be used to
help children picture the
calculation.

Most children by Year 6 are
encouraged to use abstract
methods and develop a
confident and accurate use of
formal long multiplication

Place Value counters on a
Place Value grid.
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Objective & Strategy Concrete Pictorial Abstract

Multiply a 4-digit
number
by a 2-digit number

TTh | Th H T

&[SI SIoK: 0 1 2
2|3|4|5 6|7|8[9/0|n|2 2 7 3
2 2 [ 6|8[1012(1416|18/20|22/24
‘ 2,739 X 28 = 76,692 ‘ S 3 6 JEl12[15 18]21|24|27/30|33|36
%5 4 8|12 jTY20 24|28|32|36|40|44|48
5 10|15 |20%] 3035|40|45|50(55|60 X 2
6 12|18 2430 k1342 |48 |54|60[ 66|72
When mul‘riplying a 4-digi'|' 7:{1%] 211283542 Cg 561631 0177184
2. | 8 1624)32|40 48|56 7372 80|88 96 2 1 g9 1
number by a 2-digit number 2 9 1827[36]45 54|63|72F] 90|59 08 5 5 3 7
; ; ; 4] 10 20/30/40/50 60(70|80|90|[I110
children should be confident in sl sl s | 4 o | o
using a formal method of long 71 12 24|36 48|60 72(84 96 44

multiplication.

A times tables square may still
be used if children have not yet
secured a sound working
knowledge of the tables.

It is important that children are
taught fo consistently place
exchanged digits. This will avoid
confusion.
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Objective & Strategy Concrete Pictorial Abstract
Multiply by 10, 100 and
1’000 Wth | Th | T H T o
Some children may sy L REVUUIE L lm e oo oe 234 x 10 = 2 340
® 00 @ (00 '

overgeneralise by thinking that
multiplying
by a power of 10 always
results in more adding zeros.

It is important that children
understand that each digit will
move the same number of places
to the left on the place value
grid as there are zeros in the
multiplier.

Eg:

o multiply by 10 = each digit
moves 1 place to the left as
there is one zero in 10.

e Multiply by 1,000 = each digit
moves 3 places to the left as
there are 3 zeros in 1,000

By Year 6, most children will
have grasped the concept of
moving each digit 1, 2 or 3
places to the left on the place
value chart and will be able to
calculate these multiplications in
their heads.

234 x 10 = 2,340
234 x 100 = 23,400
234 x 1,000 = 234,000

Use Place Value Counters on a
Plave Value grid so the counters
can be physically manipulated
(moved 1, 2, 3 places to the
left)

234 x 10 = 2,340
234 x 100 = 23,400
234 x 1.000 = 234,000

Draw the counters or write the
number on the place value grid
and make the jumps pictorially.

234 x 100 = 23,400
234 x 1,000 = 234,000
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Objective & Strategy Concrete Pictorial Abstract
Multiply fractions by When multiplying a pair of
Fractions . fractions, I need to multiply the
numerators and then multiply the
denominators.
By Year 6, most children 1 1 1
understand the concept of 3 X T=1c
multiplying the numerators and 1.1 1 2 4 8 2 _3_6_2
then mul‘rlplymg the § X g - E § X g o E § X g - 1_5 - g T then need to check if I can
denominators. simplyfy the fraction by looking
for common factors between the
Children are encouraged to give numerator and the denominator.
answers in their simplest
form. 2 v 3_6_2
37515 5
ch.' the whole ?Vhen iflic  then the whole is ... X ... If% is ..., then% is ... and the whole is ... X ...
given a fraction a
4
Children multiply to find the of__=18 gof_=48 1 4841
whole from a given part. : 2 9 ‘
18x3=54 , : v 9x12=108
1
- zofs4=18 — 5 of 108 = 48
a8
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"W

Calculate Percentages

Children first learn how to
find 1%, 10%, 20%, 25% and

There are ... lots of ... % in 100%
To find ... %, I need to divide by ...

.. loismade up of .. %,and ... %

100%

50% before using multiples — Ll — 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
of these amounts to find 25% | 25% 25% | 25% . . . . o
any percentage. To find 30%, I can find 10% and then multiply it by 3
50% of ..= .+ 2 To find 23%, I can use 10% x 2 and 1% x 3
25% of ..= ..+ 40 To find 99%, I can find 1%, then subtract from
100%
Calculations involving For every ..., there are ...
X6

Ratio
Children are encouraged to see
the multiplicative
relationship between ratios.

Children need to multiply
or divide each value by the
same number to keep the
ratio equivalent.

Double number lines and
ratio tables help children to
see both horizontal and
vertical multiplicative
relationships.

For every 1 adult on a school trip, there are 6 children.

adults

children

The ratio of adults to childrenis1:6

N\

Adults Children
1 b
/
3\ 2 12
" 3 18 €
X6
0 1 2 3 4 §5
Adults
Children
0 6 12 18
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DIVISION

YEAR 6

Objective & Strategy Concrete Pictorial Abstract
Divide a 4-digit number (Q—Th@ (&@@T@ al2lele
by 1-digit number 0—09
©9 0—09 09 28 |5 '3 12
8532+ 2=14,266

(short division)

Place value counters or plain
counters can be used on a Place
Value grid to support children in

visualising the calculation.

Children could also draw
counters on an empty Place
Value grid through a pictorial
method.

However, in upper Key Stage 2,
children are taught to use a
more formal method of short
division - especially where
multiple exchanges are required.

Pictorial method

Formal short division
method using the division
symbol which resembles a

'bus stop'.

10
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Objective & Strategy Method 1 Method 2
Long Division etedd Method 2
The long division method is 036 olzlals 0/3]6 0109 r 9
infroduced for the first time. 12[a7372 1537772 2[4 32 13[T 22 6
360 (12 x 30) 300 (15 x 20) 3 6 130
1712 [ 7[2] —11]216]
Two alternative methods L2 120 AL (15 % 4) [7]2] 11,7
are shown. ) ’ 2
Objective & Strategy Concrete Pictorial Abstract
Divide by 10, 100 and To divide by ..., I move the To divide by ..., I move the 312+10=312
1 000 digits ... places to the right. digits ... places to the right 312 =100 = 3.12

Children are encouraged to
notice that dividing by 100
is the same as dividing by
10 twice, and that dividing
by 1,000 is the same as
dividing by 10 three times.

H | T [OB¥ Tth | Hth | Theh |
oole |00
® | 1
1 +1.000
[H ] v [BOR} 1th | Hth [ Theh |
‘ .:. ® 00

Use place value counters on the
place value grid

AT O T [ ] hen |

o900 00,

® | | |
l—'oc»:

H | 7 JHGIN Tth | Hth | Theh |
o0/® (0@
|® | | J

Children draw on the place value
grid..

312 - 1,000 = 0.312

906 + 10 = 90.6
906 + 100 = 9.06
906 + 1,000 = 0.906

11
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Objective & Strategy Concrete Pictorial Abstract
Divide decimals by I know that ..+ .. = ...,
in'reger's so I also know that .= .. = .
. . . . = e 1+43

Year 6 is the first time children 0000 0000 (@)oo oo 19

divide decimals by numbers 0000 0000 o000 41543 "2

other than 10, 100 or 1,000 0000 0000 0000

39+-3=13 39+3=13 0.39+3=0.3

Divide a fraction by an
Integer

This is the first time children
divide fractions by an
integer.

... ones divided by 2 is ... ones
so ... sevenths divided by 2 is
.. sevenths
(8 ones divided by 2 is 4 ones
So 8 sevenths divided by 2 is
4 sevenths)

[
~
Il

[
N
Il

| F NN N
NN N R

I am dividing by ..., so I can
split each part into ... equal
parts.

(I am dividing by 2 so T can
split each part into 2 equal
parts).

w| =
d
(8]
Il
D =

. is equivalent to....

SO ... = ... is equivalent
to ..+..

] ] 2.4

D 376

2 4 1

50§—4=674—6

12
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Find a fraction of an 1
To find = | divide by ... 1. u
amount [] Y If|:|IS equalto ..., thenDare i is equal to ..., then the
equalto .. ole is equal to
Children divide and multiply w IS equ
to find fractions of an 1 ——
amount. Bar models can still 3 0of 36 =36+ 2 T : T
be used to support : — r \
understanding if needed 1 :
— of 36 =36+ 12 7 1 —
12 —0f 2,700 == 0f 2,700 X 7 4
2 2 gof =48
Divide by the
denominator
\ N = \ ) —— o~ \ — /4
ORDER OF OPERATIONS YEAR 6
Objective & Strategy Concrete Pictorial Abstract
Order of operations BIDMAS . _ _ _
Brackets ... has greateir priority than ..., so the first part of the calculation | needto dois ...
Calculations in brackets ]Dir.ld.ic.es (powers) /o\
: ivision
should be dor.Ie 'flr‘S.T, then Multiplication powers ..... 000 ..
powers. Multiplication and uip o0
division should be Addition _ sonds
performed before addition Subtraction +and - \ (6+4)+2=5 6+4+2=8

and subtraction.

13



