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Toftwood Infant and Junior School Federation Calculation Procedures 'ﬂY

EYFS Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Addition Numicon Numicon Numicon Column method - Column method - Column method - Column method -
Fingers Fingers Fingers regrouping. regrouping. regrouping. regrouping. (Decimals
Number line Number line Number line (up to 3 digits) (up to 4 digits) (with more than 4 - with different
Objects/cubes Base 10 (concrete and | Base 10 (concrete and digits) amounts of decimal
Ten Frames pictorial) pictorial) (Decimals - with the places)
Column method same amount of
decimal places)
Subtraction Numicon Numicon Numicon Column method with Column method with Column method with Column method with
Fingers Fingers Fingers regrouping. regrouping. regrouping. (with regrouping. (Decimals
Number line Number line Number line (up to 3 digits) (up to 4 digits) more than 4 digits) - with different
Objects/Cubes Base 10 (concrete and | Base 10 (concrete and (Decimals - with the amounts of decimal
pictorial) pictorial) same amount of places)
decimal places)
Multiplication | Counting Counting Counting Counting in multiples Column multiplication | Column multiplication | Column multiplication
Fingers Fingers Fingers Repeated addition
Doubling using dots Numicon Cubes Arrays - showing (2 and 3 digit (up to 4 digit numbers | (multi digit up to 4
Numicon Arrays Arrays commutative multiplied by 1 digit) multiplied by 1 or2 digits by a 2 digit
Repeated Addition Repeated Addition multiplication digits) number)
Using Multiplication Using Multiplication 6rid method
Facts Facts
Division Sharing using objects | Sharing into groups - | Sharing into groups - | Division within arrays | Division within arrays | Short division Short division

including cubes

using objects,
pictorial
representation
Cubes

using objects,
pictorial
representation
Grouping using
pictorial
representation
Using multiplication
facts

Division with a
remainder
Short division (2
digits by 1 digit
concrete and
pictorial)

Division with a
remainder

Short division (up to 3
digits by 1 digit-
concrete and
pictorial)

(up to 4 digits by a 1
digit number -
interpret remainders
appropriately for the
context)

Long division

(up to 4 digits by a 2
digit number -
interpret remainders
as whole numbers,
fractions or round)




Addition

Key vocabulary which should be used: add, plus, total, altogether, more

Conecrete

Pictorial

Abstract

Combining two parts to make a whole (use
other resources too e.g. eggs, shells, teddy
bears etc)
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4+3 =7 (fourisapart, 3 is apartand
the whole is seven)

Using Numicon to count on

4+3=7

A bar model which encourages the children
to count on

4

The abstract number line:

What is 2 more than 4? What is the sum
of 4 and 42 What's the total of 4 and 2?
4+2

Regrouping to make 10 by using ten frames
and counters/cubes or using numicon:
6+5

Children to draw the ten frame and
counters/cubes

Children to develop an understanding of
equality e.g 6 + [] =11 and

6+5=5+ L] 6+5=0L1]+4




Using a humber line to find one more than a given
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To add 3, one digit humbers
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2+3+4=9

Start on the largest number (4) then add the next biggest

(3) then the last humber (2). Moving onto the children
identifying 3+2 = 5 and adding 4 and 5 to make 9.

TO + O using base 10. Continue to develop understanding

of partitioning and place value
41+ 8

-
-

Children to represent the concrete using a
particular symbol e.g. lines for tens and
dot/crosses for ones or drawing the Base 10.
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41+ 8
o 1+8=9
40+9=49




TO + TO using base 10. Continue tfo develop
understanding of partitioning and place value and use
this to support addition. Begin with no exchanging. 36 +
25

Tens Ones

i

This could be done one of two ways:
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Looking for ways to make 10

36 +25= 30+20:50
‘ 5+5= 10
50+10+ 1= 61

1 5
Formal method:

36

25
61

1




Use of place value counters add HTO + TO, HTO + HTO etc. once the
children have had practice with this, they should be able to apply it

to larger numbers and the abstract
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Children to represent the
counters e.g. like the image below
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If the children are completing a
word problem, draw a bar model to

243
+368
611

= - represent what it's asking them to 1 1
do
?
243 368
Fluency variation, different ways to ask children to solve 21 +34:
Sam saved £21 one 21
? week and £34
another. How much +34 e o
did he save in total? . -
©0e o

21+34=557P '

34 it zr'easoning br'uoTve What is the total of twenty one and thirty _ ©oo ! ?
the children need to four? ? 4
be fluent in 21 + 34 =

representing this)

21+ 34

Using the equals as a balance.

Identifying the missing digit.




Children may use pictures/marks to aid their explanation or understanding, or to solve a mathematical
concept/problem -

Solving missing number problems using
one/two/three digits and link to
number bonds -

I have 4 apples. There are 16 pens in my bag and then I get

e oy oy 12 more. How many pens do I have
.“ ﬁ altogether?

I have 4 apples. I find 2 more. IR e N

How many do I have now?
Ve
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6 + =10 10
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+ 18 = 20 20 =2 +

50 + 100 100 = 50 +




Subtraction

Key vocabulary which should be used: take (away), subtract, less, fewer

Concrete

Pictorial

Abstract

Physically taking away and removing objects from a
whole (use various objects too) rather than crossing
out children will physically remove the objects

Children to draw the concrete resources they are using
and cross out.

use of the bar model:

K X

Counting back using number lines.
W
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Finding one less than a given number
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Children to represent what they see pictorially e.g.

Find the difference between 8 and 6.
8 - 6, the difference is ?
Children to also explore why
9 -7 =8 -6 (the difference, of
each digit, has changed by 1 so the

difference is the same - this will
help when solving 10000-9987)




Finding difference (using cubes, Numicon
other objects can also be used)
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Children to draw the cubes/other concrete objects
which they have used

XXXXXXX

XXXXX

Use of the bar model

14 - 5 = 9 You also want children fo sec
related factseg.14-9=5
Children to represent how they have solved it

eg.

14-5=9 141s made upof 5, 5and 4 so [
can subtract one 5 to be left with
5 5 4ard b
14-5=9 Hismadeupof 4and 1 50 I can
subtract 4 to meke 10 end then 1
4 1 to get t0 9

Making 10 (using numicon or ten frames)
14-5

W= wn e
T

Children could also do this by subtracting a 5
from the 10.

Children to present the ten frame pictorially
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Column method (using base 10) 48-7
|
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Represent the base 10 pictorially
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Column method (using base 10 and having to
exchange)
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1) Start by partitioning 45
2) Exchange one ten for ten more ones
3) Subtract the ones, then the tens

Represent the base 10 pictorially
32-21=

Oy

It's crucial that the children understand
that when they have exchanged the 10
they still have 45.

45-26=19

216
| 19

Column method (using place value counters)
234-88
@ o |®
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Once the children have had practice with the concrete,
they should be able to apply it to any subtraction.

Like the other pictorial representations, children
represent the counters.

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




| 391 '

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

I had 391 metres to run.
After 186 1 stopped. How
many metres do I have
left to run?

391 - 186

| | =391-186

Find the difference between
391 and 186

Subtract 186 from 391.
What is 186 less than 391?

What's the calculation? What's the
answer?
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Children may use pictures/marks to aid their explanation or understanding, or to solve a mathematical

concept/problem -

Solving missing number problems using
one/two/three digits and link o number
bonds -

Children understand commutativity and
that the order of numbers in a subtraction
calculation is important.

T had 10p. I spent 3p. How much do I have | There are 14 apples in a bag. Jim took 3. 10-_=7
left?

How many are left? 10-3 =_
@ e o @ e _-3=7

Nesseee senae




Multiplication

Key vocabulary which should be used: multiply, repeated addition, groups, equal, pattern

Concrete Pictorial Abstract
Repeated grouping/repeated addition (using Children to represent the practical resources ina 4 3
cubes, Numicon and other objects) picture X

Doubling numbers (related to multiplying by 2)

@ O 4+4+4
o0 00
| As arrays

4 x 30r4,3times oo
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X N |

sele e . X X J
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AAJLAJLA LA 3x5=(3,5 times)
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| N N N N
10 x 5 or 10, 5 times 000 O
[ N N N N

5x 3=(5, 3 times)

Use of a bar model for a more structured method




Use arrays to illustrate commutativity
(counters and other objects can also be used)

2xb=5Hx2

(A4S AR RS A% b A4 &8 4 L I

T L L ]

Represent this pictorially alongside a humber line
e.g.

0000000 00O
0 4 8 12

Children are encouraged to use multiplication facts to
solve calculations and may draw marks/pictures or use
their fingers to support this -

2,4,6,8,10,12,14

Children to be able to use an array to write a
range of calculations e.g.

2x%=10
Bx2=10
2+2+2+2+2=10
5+5:=10




Partition te multiply (use numicon, base
10, Cuisenaire rods) 4 x 15

Children to represent the concrete manipulatives in a
picture e.g. base 10 can be represented like:

15x 4

15x4 T 0

XXXXX

‘ ‘ | ‘ XXX
XXXXX

‘ ’f____xxxxx

Children to be encouraged to show the steps
they have taken 4x15

¥
10 5

10x 4=40
Ex 420
40+« 20=60

Formal column method with place value counters
or base 10 (at the first stage - no exchanging)

3x23

Make 23, 3 times. See how many ones, then how
many tens

O @)
000
00 (000
00 000

Formal column method with place value counters
(children need this stage, initially, o understand
how the column method works)

Children to represent the counters pictorially:

Tens Ones
” ” .
2 |
4 /7

6 -

Children to record what it is they are doing to
show understanding

3 x23 3x20:60
I3x3= 9
20 3 60 + 9z 69
23
% =
69
6 x 23
6x3= 18
6x20= 120

120+18 =138




6 x23 The aim is to get to the formal method
®, o, 8 Step 1:get 6 lotsof 23 Hundreds Tens Ones but the children need to understand
o P g
o T ¥ / £ E . how it works.
100 " ees
— T ’
P 0O T
P Step 2: 6 x3is18.Can 1 6)(23—
— 88 g}j make an exchange? Yesl! -
—] §'§ Ten ones for one ten.... N
O | 8
e, o, _e Step 3:6 x 2 tens and my 23
—— 38" extratenis 13 tens. Can 1
+— - make an exchange? Yes! Ten X 6
tens for one hundred...
. 138
G 28® Step 4- what do T have I
each column? 11
When children start to multiply 3d x 3d and 4d x 2d etc, they should be confident with the abstract: 1 2 4
' x 2 6
To get 744 children have solved 6 x 124
To get 2480 they have solved 20 x 124 : 71 42 4
2 4 8 0
3 2 2 4
1 1

Answer: 3224




Fluency variation, different ways to ask children to solve 6 x 23:

23 123 |23 |23 |23 |23

With the counters, prove that 6 x 23 = 138
Why is 6 x 23 = 23 x 6?

Mai had to swim
23 lengths, 6
times a week.
How many
lengths did she
swim in one
week?

Tom saved 23p
three days a
week. How much
did he save in 2
weeks?

Find the product of 6 and
23

What's the calculation? What's the

answer?
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Children may use pictures/marks to aid their explanation or understanding, or to solve a mathematical

concept/problem -

Solving problems using multiplication facts
including missing number problems -

There are 6 flowers in each pot. How many in 2
pots?

Sp 4155

There are 3 sweets in each box.

How many in 5 boxes?

ATEAE

AL

Each bag has 5 apples in it. How many

apples in 6 bags?

5 10, 15, 20, 25,

3x5=__ 15=5x___
3x_=15 15=3x_
_xb=15 _=3x5




Division

Key vocabulary which should be used: share, group(s), divide, equal

Concrete

Picterial

Abstract

6 shared between 2 (other concrete
objects can also be used e.g. children and
hoops, teddy bears, cakes and plates)

£ shased fnhasess o
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This can also be done in a bar so all 4 operations
have a similar structure:

6:2=3

What's the calculation?

3 3

Understand division as repeated
grouping and subtracting
672

e

Children are encouraged to use their
multiplication facts to solve division
calculations -

30+-10= 10, 20, 30

2d + 1d with remainders
13 =4 - 3 remainder 1

Children to have chance to represent the
resources they use in a pictorial way e.g. see
below:

13+ 4 - 3 remainder 1

Children to count their times tables
facts in their heads




2d divided by 1d using base 10 (no
remainders) SHARING
48 - 4 = 12

III g

Start with the tens.

obe
V bl s
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Sharing using place value counters.
42 - 3= 14
© oo

1. Make 42. Share the 4
tens between 3. Can we
make an exchange with

the extra 10?

eele

Exchange the ten for
m 10 ones and share out

PO

......_ 12 ones

48 - 4

4tens=4:=1+ten
8 ones -4 =2 ones

10+2=12

42 - 3

42:=30+12

30-3:=10

12+-3:=4

10+4=-14




Use of 'bus stop method' using grouping and counters. Key
language for grouping - how many groups of X can we make
with X hundreds’- this can also be done using sharing!

615+ 5
= d °  Step 1: make 615
e © (@
09 oo
1) ©
w [ e Step2:Circle your
b @ 88  groupsof 5
©e B
. . Step 3: Exchange 1H for
8% 0o (o8 10T and circle groups of
® 0e e 5
00O
000
o 50 -4 Step 4: exchange 1T for
o (2% 882 10ones and circles groups
@ eee

of 5

remainder!

This can easily be represented pictorially, until the
children no longer need to do it.
It can also be done to decimal places if you have a

12
51615

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

Using the part whole model below, how
can you divide 615 by 5 without using the
'bus stop’ method?
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I have £615 and share it equally
between 5 bank accounts. How much
will be in each account?

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

615+5+=
| 1=615:5

How many 5's go into 6152

What's the calculation? What's
the answer?
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Children may use pictures/marks to aid their explanation or understanding, or to solve a mathematical

concept/problem

Solving problems using
multiplication facts including
missing number problems.

Children understand
commutativity and that the order
of numbers in a division
calculation is important.

Ten children are split into 2 groups.

How m
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There are 20 sweets. They are shared
between 4 people. How many do they
have each?

Ind Rl
mad IaRld

There are 16 apples in a baskeft.

They are shared between 4 people.

How many do they have each?
1 11
1 11
1 11
1 [ ]

Ben has 12 pens and shares them
between two pots. How many in
each pot?

2,4,6, 8, 10, 12

1234 5(s)




Long division

Concrete Pictorial Abstract
Children to represent the counters, pictorially and Step one- exchange 2
w,,, sy 2944:12 record the subtractions beneath. 0 thousand for 20 hundreds
s0eo 80 0 [z How many groups of 1212544  so we now have 25
oe ©© ®® “1 12 thousands do we hundred
e e 1 undreds.
2% have? None
-
Step two- H
Madk! Exchange 2 thousand for = i mm‘wy o
L of 12 can I make with 25
oos 908 S 20 hundreds.
o Y B 1212544 hundreds? The 24 shows the
9060 24 hundreds we have grouped.
2000 I A i
1 The one is how many
hundreds we have left.
R i Jils How many groups of
Goos %08 12[2584 12 arein 25
oe 24 Exchange the one hundred
8 -—— hundreds? 2 groups.
eeoe. . Circle them. 12|2544 for 10 tens. How many
We have grouped 24 hundreds so can take 2414 graups of 12 can I make
them of f and we are left with one. 12 with 14 tens?
—_— The 14 shows how many tens

Exchange the
one hundred
for ten tens so
now we have 14
tens. How many
groups of 12 are in 142 1 remainder 2.

' Exchange the two tens for
twenty ones so now we have
222 24 ones. How many groups
of 12 are in 242 2

I have, the 12 is how many I
grouped and the 2 is how many tens I have
left.

—  Exchange the 2 tens for 20
2 ones. The 24 is how many ones
14 Ihave grouped and the O is
12 what T have left.




