Ormiston Meadows Academy Calculation Policy

Addition

Concrete Pictorial Abstract
Combinin | Use part part-whole model. Use pictures to add two numbers together as a | Use the part part-whole diagram.
g two Use cubes to add two numbers together as a group orin a bar.
parts to group. E]
make | o )T FFF [memee 0
part- ‘
whole CLLLL
model o
Starting Start with the larger number on the bead string and | Start at the larger number on the number line Place the larger number in your head
at the then count on to the smaller number. and count on in ones or in one jump to find the | and count on the small number to find
bigger answer. your answer.
number .
and — 64329 10>
counting Q12 3 45 &TE8®IO
on, '
including
adding a

2-digit
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number
and ones Counﬂr_tg on using number lines by using cubes
ar numicon
P 4 5 &
Represen | Some children may need to initially use real objects Part-whole model to be used
tand use | before moving onto the representations alongside abstract.
number 64 d =10
bonds - | 10 ) 4+E6=10
4+B=10 10-4=85

and us O o_a=s =

@ -4 10-6=4
related ®
subtractio Tes Frame
n facts
within 20 Fan Whale Model
Regroupi | Start with the bigger number and use the smaller Use pictures or a number line. Regroup or Part-whole model to be used
ng to number to make 10. Use ten frames. partition the smaller number using the part alongside abstract.
make 10 6+5= part-whole model to make 10.
This is an
essential

kill fi m 042 =l14‘ -
column il ek a2 g 2 a2 a4 ¥ 00 ) .,
0 1 2 3 4 5 8 T B (@0 1 121304 15 18 1T 8 19

addition I
later on
Add a2 Explore that the ones digit does not change. Dienes may be used, as well as a number line. | Focusing on the place value column,

digit

children add that amount of tens.
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number Bg Children should be able to mentally
and tens o -| 27 + 30 add a ten to a number.
1'. *10 +]0 +1]0
i
25+10=35
| l | !
| | 1 |
27 37 47 57
Add two 2 | Model using dienes and place value counters. Use a number line and bridge ten using part- Partition the number into columns to
digit | ® | ® whole if necessary. support the place value in preparation
numbers L e 20 N3 £ oD el for formal written methods. Children
OO | meaw joleloloml 1 1 . — y
Rl Vi o i, R VALTA should be able to mentally add each
a7 a7 72 47 67 TO T2
B r"" © part in their head.
47 + 35
8n 40 + 7
Opn 2 0+ 5
HUp 70 + 12
m O
Add three | Combine to make 10 first if possible, or if possible Regroup and draw representations. Combine the two numbers that make/
1 digit then add third digit. ﬁl‘ﬁ . Jfﬁﬁ. . ggg bridge ten, then add on the third.
numbers
o — . 2 s Iy s -
e - ﬁﬁﬁﬁ.ﬁ 447 +6 = [10+7]
e e— . 885

8T8 S s

10 i
= (17]
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Column Model using dienes or place value counters. Children move onto drawing the counters. ;
Calculations
addition, 24 + 15= RN |
Add together the ones first then add the ' ol =
formal tens. Use the Base 10 blocks first before ,_,_ g ! §8 [ 21 +42
method — | moving onto place value counters, REES e
o - ®®© o @ 21
T 0 e gg
exchangi L0 !
OO D | memEm | i _;f\ I o +
ng oo | ® ‘ ® | SoEm : Q
OO |EeeeE : 000
QOEC (0000 £ 20
i
C |0000® j
Column Make both numbers on a place value grid. Children can draw a pictorial representations 2 2 3
addition, of the columns and place value counts to
formal ® | ® | ® 146 further support their learning and + 1 1 d_
method - understanding.
_ 000 [e0® | 57 g
exchangi
oo % o8 8®
ng BE0|HE L] ° ™Y ]
00 L 1]
S Al 337
*® o0 o *°,
Add up the units and exchange 10 ones for one 10. *e e ':.
.
teresot | 7 1 5 1
the rest of
| ® ‘ ® | 146 o
columns, o

5000 [e00®  *527
© (0000 [ggee

oocloe |eeee
&=EE 200
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exchanging the 10 counters from one column for
the next place value column until every column has

been added.

Fluency variations, different ways to ask the children to solve 21 + 34

Sam saved £21 one week 21
and £34 another. How
+34
much did he save in total?
+ \mtmlmlal
21+34=55. Prove it!
(reasoning but the 21 + 34 F Always use missing digit
children need to be fluent pr‘obl::‘us too: _
in representing this) =21+ 34 ©0 P
What's the sum of twenty one 000 ?
and Thirty four? ) 4
Subtraction
Concrete Pictorial Abstract
Taking Use physical objects, counters, cubes etc to show Cross out objects to show what has been
away how objects can be taken away. taken away.
ones o 4 N, @, .
Subtract S il R
one-digit a7
2
and two- :
15-3=(12
digit Pad
numbers
to 20,
including

0
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Counting | Move objects away from the group, counting Count back in ones using a number line. Put 12 in your head, count back 3.
back, backwards. Move the beads along the bead string What number are you at?
including | as you count backwards. W’-\' Use your fingers to help.
e | o 2 10 11 12 13 14 15
g a one- M —
digit
number 13-4 M -
from a
two-digit | se counters and move them away
number from the group as you take them away
counting backwards as you go.
Find the Using cubes or numicon. Draw bars to find the different between 2
difference numbers. Children to draw cubes/ objects they

AR N A
e BN

HH- ?
EHE-

have used.
13 ?
sore
22
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Represen | Link to addition. Use the part part-whole model for Use a pictorial representation of objects to Move to using numbers within the part
tand use | the inverse. show the part part-whole model. part-whole model.

number ' ’ !
bonds / :_§': ﬁﬁ . "
and 1 a |
related = ABR 5 5
facts ‘ ﬁ - -
within 20

\ .

-~
LN

Part part-
whole - -
model
Make 10 | Make the number on the ten frame. 13-7 18-6
14 -9 Start at 13. Take away 3 to reach 10. Then How many do we take off to read the

take away the remaining 4 so you have taken next 10?

Make 14 on the ten frame. Take away the four first | away 7 altogether. How many do we have left to take off?
to make 10 and then takeaway one more so you
have taken away 5. You are left with the answer of 13 -7 =

A‘l‘lll“llll
T 8 9 10 11 1213 %4 15 16 17 18 19|

e | BT
=i =N | = . - -

Subtract Explore that the ones digit does not change. Dienes may be used, as well as a number line. | Focusing on the place value column,
a 2 digit children subtract that amount of tens.
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number Children should be able to mentally
and tens subtract a ten from a two-digit number.
Subtract Model using dienes and place value counters. Use a number line and bridge ten using part- Partition the number into columns to
two 2 whole if necessary. support the place value in preparation
digit for formal written methods. Children
numbers, should be able to subtract 2 two-digit
no numbers mentally.

exchange

Column Use dienes to make the bigger number and then Draw the dienes or place value counters

subtractio | take the smaller number away. Show how you alongside the written calculation to help to L H T o

exchangi
a========oa
§=-===cccany

n, formal | partition numbers to subtract. show working. er
method — - o u:::u::u:u| o D conaon .
no lll LD | & 55’,2
Eassmasaan) L
act

422

ng

N
1
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Column Use dienes to start with before moving onto place When confidence, children can find their own Children can start the formal written
subtractio | value counters. Start with one exchange before way to record the exchange. method.

n, formal | moving onto subtractions with 2 exchanges.

F28-582=146

method - | Start with the ones, can | take away 8
" ¥ o
exchangi | from '3 '
n @ ‘ @ | . Lakulagicens 1 2 8
0@ |eee o000 | ¢ - -
i

88

easily? | need to exchange and replace one of my
tens for ten ones.

©lo| & ...

00 (00 |e00® | ¢
00000 - ¥
00000

Mow | can subtract my ones.
Now look at the tens, can | take away 8
tens easily? | need to exchange and replace one

hundred for ten tens.
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® @ L :
E"II: gngnk
00 e |(eee® | ¢
o0 i_- B8
® @G 9900@ P23
gololoo| ¥ | o8
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Now | can take away eight tens and
somplete my subtraction

\ | ®
El:ahulam:ﬁ
® e o000 A
(=16 o0 i - 22
{148

Show children how the concrete method links to the
written method alongside your working. Cross out
the numbers when exchanging and replacing and

show where we write our new amount.

Fluency variation, different ways to ask children to solve 391 - 186
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Raj spent £391, Timmy spent | 391 - 186
£186. How much more did
Raj spend? = 391 - 186
I had 391 metres to run. After
=i 186 | stopped. How many 391
metres do | have left to run? ﬁ

Find the difference ebtween

391 and 186
Subtract 186 from 391.

What is 186 less than 3917

Multiplication

Concrete

Pictorial

Abstract

Doubling

Use practical activities to show how to double a

number.

doudle 4is 8
4x2=8

+
n

number.

a0
|:ll:I

Draw pictures to show how to double a

Double 4 is 8

238
I:IEI

Partition a number and then double
each part before recombining it back
together.

16
/7 \
10 6
Ix2 I %2

20 + 12 =32
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Count in multiples of a number aloud.

Count the groups as children are skip counting,

Children make representations to show

Counting
in children may use their fingers as they are skip counting in multiples.
multiples | counting. 2,4,6, 8,10
. Vo, 0 WM Wi,
S — W W N G S
e . b S s 5, 10, 15, 20, 25
” ' S 8 o % 2 % »
Use a number line or pictures to continue support in
counting in multiples.
Repeated | Use difference objects to add equal groups. Use pictorial representations, including a Write addition sentences to describe
addition number line. objects and pictures.
" " 3+3+3+3+3
r""' ® o) (® e)-15
L J ®
S +3+3 B
L J L [ ]
s . 24242424210
# v" ' ~ v : .v" ~
i ‘4 4 '
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Arrays — | Create arrays using counters, cubes and numicon. | Use representations of arrays to show different | Use an array to write multiplication
showing Pupils should understand that an array can calculations and explore commutativity. sentences and reinforce repeated
multiplicat | represent different equations and that, as addition.
ion is multiplication is commutative, the order of the
commutat | multiplication does not affect the answer. 88888
ive
00000
5+5+5=15
3+3+3+3+3=15
5x3=15
3x5=15
Using e a = = - -
known
50=10x5
facts for
muItipIyin 500 =100x5 et it " amiins " gt i
g 500010005 .- e
mUItipleS 3x2=6 30x2=60 300 x 2 = 600 3000 x 2 = 6000
of 10, 100 & = — v
- = p Sy
and 1000. R b (B
v
- a— N .
- L il < .
s S N
Nl
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Grid show the link with arrays first to introduce the grid Children can represent the work they have Start with multiplying by one digit
method method done with place value counters in a way that numbers and showing the clear
" o | 4 rows they understand. addition alongside the grid.
20000000000 of 10 They can draw the counters, using colours to
* 3333333333 3:3 4 rows show different amounts or circles in different x 30 5
000000000 of 3 o
columns to show their thinking. 7 210 35
Move onto using Base 10 to move towards a more 210 # 35 =245
compare method.

Moving forward, multiply by a 2 digit
number showing the different rows

T u .- .
within the grid method.

———mnng 4wsor13 J

| I——

— E E g 10 8

| ——

10 100 80

Move onto place value counters to show how we
are finding groups of a numbers. 3 30 24
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Short ! = Children to record what it is they are
column ®@ e L] : — m doing to show understanding.
multiplicat j 3x23 3x20=60
| 5 Y
ion ' B /N 3x3= 9
= 20 3 60 + 9= 69
Fill each row with 126. : = P
@ - 23
111X BEETEED
ISIIX
1000 00N ﬁ
sasandl 69
Add up each column, starting with the
ones making any exchanges needed.
e © ]
Then you have
Your answer.
Long Start with long multiplication,
column reminding the children about lining up
multiplicat their numbers clearly in columns.
ion
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(4 x 2)
4% 30}
(20 % 2)
(20 % 30)
This
moves to
the more
compact
1342
x 18
13420
10736
24156
method.

Fluency variation, different ways to ask children to solve23 x 6
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Mai had to swim 23 lengths, 6 Find the prgduc‘r of & and What's the calculation? What's th
23 |23 |23 |23 |23 | 23 times a week. How many lengths 23 ang;er'? o °
' | did she swim in one week?
e 00 000
3 Tom saved 23p three days a 6x23= 00 ([TX N
week. How much did he save in 2 . 8 000
_ weeks? L _1=6x23 clolaN I I B
With the counters, prove that 6 6 23 00 eee
x 23 =138 x_23 x 6
Why is 6 x 23 =32 x 62
Division
Concrete Pictorial Abstract
Division N o
as e e - ‘ [8p ) |/Q.\|(_, 6:2=3
_ ¥ "/ O
sharing — ~—_ _
What's the calculation?
(sharing This can also be done in a bar so all 4 operations
. have a similar structure:
objects 10\ | have 10 - - 3 3
into group L cubes, can you ') @
share them & )
equally in 2 Q)] &)
groups?
Division Divide quantities into equal groups. " 3 3 4 5 8 7T 8 9 1011 13 3847 nd
as —w LS
grouping 3 3 > 3 Divide 28 into ¥ groups. How many are in
each group?
and

repeated
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subtractio

n

| ..0“[ ...“t...“ IO.Q..I..O“ |..00.I.0.“|
a L) " ® 2 » » »

96 +3=32
e 9@ Ceo
e ¢ Ce
® ® ®
Division
_ Link division
with to
arrays multiplication
including by creating
an array and
fact ] thinking
families about the
and number sentences that can be created.

. Draw an array and use lines to split the array into groug
Inverse Eg15+3=5 5x3=15 to make multiplication and division sentences.

15+5=3 3x5=15
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Division | Use of lollipop sticks to form wholes

HRERER

r

-\ -4 -4 =L

et B et B e B
OIOCOCOO0I0COOOOO
0 | 5 9 Y

Using

known

facts for

dividing

multiples

of 10, 100

and 1000
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Short

division

Use the ‘bus stop’ method using grouping and

counters.
615:5

Step 1: make 615

Step 2: Circle your

oo 8¢ groupsof 5
8o ®
- , —— Step 3: Exchange 1H for
-H 8, o2 10T and circle groups of
& 2 e 5]
o 0o
‘oee
28 2, ::: Step 4. exch_ange 1T for
® 856 %28| 100nes and circles groups
90 |(eee| g5

J

s ]

O

00 99 00 = ® ©® o

a8 &9 e
a9 09 8

o0 89| e -
o9 9| e
o9 9| e

12
51615
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Long 1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
division
(] t o t o
2 2 29
2)68 2)68 2758
-4 -4
1 18

Two goes into 5 two times, or 5 tens

+ 2 = 2 whole tens - but there is a
remainderl

To find it, multiply 2 = 2 = 4 wrte that
4 under tha five, and subtract to find
the remamnder of 1 ten

Mext, drog down the 8 of the ones
next to the leftover 1 ten. You
combing the remainder ten with &
ones, and gat 18

Divide 2 into 18, Place 4 into the
quotient

Multiply 9 = 2 = 18, write that 18
under the 18, and subtract

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
t o t o t o
28 29 29
2758 2)58 2)58

-4 -4 -4

18 18 18
-18 -18
0 0

The division 15 over since there are
v more digits in the dividend. The
quotient is 29

Fluency variation, different ways to ask children to solve 615 + 5:
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Using the part whole model I have £615 and share it equally What's the calculation? What's
below, how can you divide 615 | between 5 bank accounts. How 5 | 6 1 5 the answer?
by 5 without using the 'bus stop’| much will be in each account? H T o
me’rhod?‘_ 615 pupils need to be put into 5 ® ® .‘.

es groups. How many will be in each 615-5= o]0 ©0 eeg

L/ o group? | ® © 0 o0 ®

(e = 615-5 © 0 000
@ Qo N CNOIE I X
/ How many 5's go into 6152
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