Progression in Calculation: multiplication and division

Key language: share, equal groups, divide, divided by, half, multiply, divide, array, fact families, groups of, lots of, times, divide, share,
remainder, factor, multiple, product, dividend, quotient, divisor, remainder
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calculate
mathematical
staterments for
multiplication and
division within the
multiplication tables
and write them using
the multiplication [,
division (+) and
equals [=) signs

Autumn 4

write and calculate
mathematical
statements for
multiphcation and
division using the
multiplication tables
that they krcmw,
including for two-digit
nUMmbers times one-
digit numibers, using
mental and
progressing to formal
written methods

Autumn 3

Spring 1

multipty two-digit and
three-digit numbers
by & one-digit number
using formal written
layout

Spring 1

mudtiply mumbers up
to 4 digits by a one-
or two-digit number
using a formal written
methiod, including
long multiplication for
two-digit numbers
multiply and divide
numbers mentally
drawing wpon known
facts

dnvide numbers up (o
4 digits by a one-digit
number using the
formial written
method of short
dnvision and interpret
remainders
appropnately for the
context
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and 1000
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multiply rrwulti-cligit
numbers up to 4
digits by a two-digit
whaole number using
the formal written
method of long
multiplication

divide numbers up o
4 digits by a two-digit
whaole number using
the formal written
method of long
division, and interpret
remainders as whole
number remainders,
fractions, or by
rounding, as
appropriate for the
cortext

divide numbers up to
4 digits by a two-digit
number using the
formal written
method of short
division where
appropriate,
interpreting
remainders according
to the context
perform mental
calculations, including
with mixed operations
and large numbers

Autumn 2




EYFES- reception early learning goal :Children solve problems, including halving and sharing

Teaching Point: Children are encouraged to develop a mental picture of the number system in their heads to use for

calculation. They should experience practical calculation opportunities using a wide variety of equipment, including small
world play, role play, counters, cubes etc.

Concrete

Children may also investigate sharing
items or putting items into groups using
items such as egg boxes, ice cube
trays and baking tins which are arrays.

A child’s jotting showing halving six
spots between two sides of a ladybird.

Have | shared these equally?

(> s>

Provide opportunities for the children to share into equal groups. 7-
For example, at snack time they could share bowls of grapes fairly | (| /|
between 3 or 4 children. KOO/

N

They could share out the cards or dominoes before playing a game.

Prompt the children to notice that sometimes they can make equal
groups and sometimes they have items left over.

A child’s jotting showing how they
shared the apples at snack time
between two groups




connections between arrays, number patterns, and countin

Y1

Sharing
objects into
groups

Concrete

| have 10 cubes,
can you share
them equally in 2
Groups?

Represent the sharing pictorially,
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Year 1: National Curriculum: Multiplication and Division -solve one-step problems involving multiplication and division, by calculating the answer using
concrete objects, pictorial representations and arrays with the support of the teacher. Through grouping and sharing small quantities, pupils begin to

understand: multiplication and division; doubling numbers and quantities; and finding simple fractions of objects, numbers and quantities. They make
in twos, fives and tens.

Children use pictures or shapes to share quantities.
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8+2=

Use the bar model

b-2=3

Share 9 buns between three
people.

9+3=3




Year 2: National Curriculum: Multiplication and Division

calculate mathematical statements for multiplication and division within the multiplication tables and write them using the multiplication (x), division (+) and
equals (=) signs

show that multiplication of two numbers can be done in any order (commutative) and division of one number by another cannot

solve problems involving multiplication and division, using materials, arrays, repeated addition, mental methods, and multiplication and division facts,

including problems in contexts

Concrete
Y2 Chi|qren to use countefs to represent ‘Emily has £20in total, kept in two money-boxes. Each half of 26 = half of 20 + half of 6
) halving the total quanti money-box contains the same amount of money. How
How to teach: much is in each money-box? =10+3
-. . g 3 it = ]3
Halvin g o P Tiventy-ixis twenty plussix so halfoftwenty-sixs half
@ @r oftwenty plus halfofsix
2% =20 x2=20
] 20
00000 o
00000 ¢
00000 O
| )

half of 12 = half of 10 + half of 2
=5+1
=6




Y2

How to teach:

Division as
grouping

Divide quantities into equal groups.
Use cubes, counters, objects or place
value counters to aid understanding.
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96 +3=32
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Use a number line to show jumps in groups. The number
of jumps equals the number of groups.

o 1 2 3 4 5 6 7 8 9 10 11 12

Think of the bar as a whole. Split it into the number of
groups you are dividing by and work out how many would
be within each group.

28+7=4

Divide 28 into 7 groups.
How many are in each
group?




Concrete

Find the inverse of
multiplication and division
sentences by creating four
linking number sentences.

How to teach:

Division within 7x4=28
4x7=28

arrays 28+7=4
Link division to multiplication by 28+4=7

creating an array and thinking about the
number sentences that can be created. | Draw an array and use lines to split the array into groups
to make multiplication and division sentences.
Eg15+3=5 5x3=15
15+5=3 3x5=15




Y3- National Curriculum: Multiplication and Division write and calculate mathematical statements for multiplication
and division using the multiplication tables that they know, including 2-digit numbers times 1-digit numbers, using mental
and progressing to formal written methods

Teachi ng pOi Nt: It is more beneficial for children’s understanding to go through the expanded methods of calculation as steps of
development towards a formal written method. Initially, children will continue to use division by grouping (including those with remainders),
where appropriate linked to the multiplication tables that they know (2, 3, 4, 5, 8 and 10), e.g.

Concrete
Y3 t’:j :t‘:::io C;:"::;:r‘:’;i‘;i :f place value Continue to use bar modelling to aid solving How m any
How to teach: ' division problems. i
Division as groups of 6 in
' ?
grouping 20 24
| 24 +-6=4
24 divided into groups of 6 = 4
B3 20+ S5="
© 5 x 7= 20
e Se e X
e® 0® 0°®




84 divided by 4
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84 divided by 4

69 divided by 3

69

23 23 23




Y3

How to teach:
Division with
arrays

Link division to multiplication by creating an
array and thinking about the number sentenc-
es that can be created.

Eg15+3=5 5x3=15
15:5=3 3x5=15

Draw an array and use lines to split the array

into groups to make multiplication and division
sentences

Find the inverse of multiplication and division
sentences by creating eight linking number
sentences.

Tx4=28
4x7=128
28+7=4
28+4=7
28=7x4
28=4x17
4=28+7

7=28+4




Y3

How to teach:
Division with a
remainder

Concrete

14 -3 =
Divide objects between groups and
see how much is left over

i ns zs B
&8 58 58 B

Initially, children will continue to use division by grouping
(including those with remainders), where appropriate linked
to the multiplication tables that they know (2, 3, 4, 5, 8 and
10), e.g.

43+8=

Loocoouoococodocooondponnonoonnnnning

43 + 8 = 5 remainder 3

37+10=

Use bar models to show division with remain-
ders.

Complete written divisions
and show the remainder
using r.

29 + 8 = 3REMAINDER 5
T

dividend divisor quotient remainder




How many groups of 4 are in 13?
Dividend = 13, divisor = 4

CXX)
CXX)

13+4=3r1

« Thirteen divided into groups of four is equal to
three with a remainder of one.’

14+3=

Draw dots and group them to divide an amount and
clearly show a remainder.

0O00L

line:

a number

Example without remainder

i AAAAAAAA =
Ask "How many 5s in 407"

051015 20 25 30 35 40

Example with remainder

3B+6
W = 6 sixes with a remainder of 2

06 1218 24 30 36 38

For larger numbers, when it becomes inefficient to count in single multiples, bigger
jumps can be recorded using known facts.




Y4- White Rose expectations — Autumn and Spring terms
Dividing a 2 digit number by a one digit number without a remainder
Children explore dividing 2-digit numbers by 1-digit numbers involving remainders.

Children apply their previous knowledge of dividing 2-digit numbers to divide a 3-digit number by a 1-digit
number.

Teaching Point:

In preparation for developing the ‘chunking’” method of division, children should first use the repeated
subtraction on a vertical number line alongside the continued use of practical equipment. There are two
stages to this:

Stage 1 — repeatedly subtracting individual groups of the divisor
Stage 2 — subtracting multiples of the divisor (initially 10 groups and individual groups, then 10 groups
and other multiples in line with tables knowledge)
After each group has been subtracted, children should consider how many are left to enable them
to identify the amount remaining on the number line




Y3/ Y4

How to

teach:
Chunking
starting with
the vertical
method

Step 1

48 + 4 = |2 (groups of 4)

-0

i in)

Step 2
48 + 4 = 10 (groups of 4) + 2 (groups of 4)
= 12 (groups of 4)

-48
10 groups
8
2 groups HH
-0

The number line method can be linked
to the chunking method to enable
children to make links in their
understanding.

Step 3

12
4) 48 /\  Children should write their

-40  [10x
8 |
-8 \2x

0 \\._‘ /
!
Answer: |2

answer above the calculation to
make it easy for them and the
teacher to distinguish.




Teaching Point:

When developing their understanding of ‘chunking’, children should utilise a ‘key facts’ box, as shown
below. This enables an efficient recall of tables facts and will help them in identifying the largest group they
can subtract in one chunk. By the end of year 4, children should be able to use the chunking method to
divide a three digit number by a single digit number. To make this method more efficient, the key facts in
the menu box should be extended to include 4x and 20x

Y4 " 19644
Hrl ey facts box ‘ 3rd Key facts box
B x 3 3)19%
30 [10x| for \ x 6
yrahall X 6 - 120 [20x \
BT Tk 6] | b1l
| .. M
s 60 J0x S
ﬂ X | |6 \ |I
AN 1y I0x 60
6\ —\*/ 20x 120




Y5- National Curriculum: Multiplication and Division

Divide numbers up to four digits by a 1-digit number using the formal written method of short division

and interpret remainders appropriately for the context

Teaching Point:

Children may continue to use the key facts box for as long as they find it useful. Using their
knowledge of linked tables facts, children should be encouraged to use higher multiples of the
divisor. During Year 5, children should be encouraged to be efficient when using the chunking
method and not have any subtraction steps that repeat a previous step. For example, when
performing 347 + 8 an initial subtraction of 160 (20 x 8) and a further subtraction of 160 (20 x 8)
should be changed to a single subtraction of 320 (40 x 8).

Y5
223 + 8
65r3

How to 8 ) 523 7\
divide :a - 320 /40x
3and 4 203 | "

S |
digit -_160 | 20x |
number 43 | |
by a . 40\ 5/
single — 3 "/
digit,
using
chunking

2458 + 7
| 350rl

7)2458 /7

- 2100 /300x |

358 | "

. 350 ‘. 50x \

8 I"..I JI."I

1
_‘ e |
-
b
e




Y5 and .

Y6 041R1

4) 165
How to | |
divide: 4 does not go into 1 (hundred). So combine the 1 hundred with the 6 tens (160).
using 4 goes into 16 four times.
the bus 4 goes into 5 once, leaving a remainder of 1.
stop thhto
method 0400R7

8) 3207

8 does not go into 3 of the thousands. So combine the 3 thousands with the 2 hundreds (3,200).

8 goes into 32 four times (3,200 ~ 8 = 400)
8 goes into 0 zero times (tens).
8 goes into 7 zero times, and leaves a remainder of 7




Y5 and
Y6

How to
divide:
using
the bus
stop
method

Step 1

Begin with divisions that divide equally with
no remainder.

2 1

8
3
48 7 2

Step 2

Move onto divisions with a remainder.

5

8 6 r 2
3
4 3 2

‘ Step 3

Move onto larger numbers

06635
8)5°3°0%9




Y6- National Curriculum: Multiplication and Division

divide numbers up to four digits by a 2-digit whole number using the formal written method of long division, and interpret remainders as whole
number remainders, fractions, or by rounding, as appropriate for the context divide numbers up to four digits by a 2-digit number using the formal
written method of short division where appropriate, interpreting remainders according to the context

Teaching Point: children should also be able to use the chunking method and solve calculations
interpreting the remainder as a decimal up to two decimal places.

Stage 1: Step 2:
This should first be demonstrated using a simple calculation ‘
such as 13 + 4 to show the remainder initially as a fraction. 3574+8
COOJ0IOOOTOOO0IOOOJ0 | 803574 /1
Using practical equipment, children can see that for '@‘;‘m}‘ % E %
I3 + 4, the answer is 3 remainder |, or put another g;g ,' 2 ', E —
way, there are three whole groups and a remainder of '7 l‘. s ! .
I. This remainder is one part towards a full group of 8\ & 3,357+ 8is ddog
- \ &%/ i dar -
4, so is i. To show the remainder as a fraction, it 6 (vhen the remaincer i shown as 2 facton)

becomes the numerator where the denominator is
the divisor (the number that you are dividing by in the
calculation).




Long division
432 = 15 becomes

._1
n
- W
H N WS W N
NO NO N

432 + 15 becomes

2 8
1 5/4 3 2
3 0 0 152
1 3 2
12 0 158
1 2
A= 4
15 5




Ready Reckoner:

19
126 38

19 | 2394 57
191 76
it 3 95
49 114

38 133

152

114 171

190

* 19 goesinto 23 once. Take 19 from 23.

* Bring the 9 down.

* 19 goes into 49 twice. Take 38 from 49 to leave 11.
* Bring the 4 down.

* 19 goes into 114 six times.

= Answeris 126.

To show the remainder as a decimal relies upon children’s knowledge of decimal fraction equivalents. For decimals with no
more than 2 decimal places, they should be able to identify:

Half: ; =05
Quarters: i =0.25, % =0.75
. 1 2 _ 3 _ 4 _
Fifths: o 02, s 04, i 06, i 0.8
Tenths: = =0.1,2=02,>=03, =
10 10 10

10

and reduce other equivalent fractions to their lowest terms.
. . . . . 6 . 3. .
In the example above, 3574 + 8, children should be able to identify that the remainder as a fraction of - can be written as _ in its lowest terms.

As % is equivalent to 0.75, the answer can therefore be written as 446.75.







