Multiplication

Key Vocabulary:

Multiply, times, equal groups, double, commutative, array, row,
column, multiple, factor, product, common factor, common multiple,
prime, composite, squared (x?), cubed (x%), order of operations,
brackets, inverse operation

Teachers need to model the language of factor x
factor = product.




Doubling numbers within 10

Double Draw pictures to show how
is equal to to double numbers .

— Double 4
s 8

Rolling numbers, step
counting and using fingers
to double numbers to 10.




There
are
groups of 3

There are
___groups,
__ineach
group.

Making equal groups

Use manipulatives to
create equal groups.
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Draw and make
representations clearly
showing equal groups.







Guided practice:

Draw circles to group



Repeated addition

~ J i P20,
B = . IR y
ps of “ f Write addition
Use different objects to Use pictorial sentences to

add equal groups. representations describe
including number lines

to solve problems.

objects and
pictures.




Counting in equal groups to find the
product

Thereare
groups of 3.

Thereare

groups, _ in
each group, so
___altogether.

__groupsof
isequalto




Addition: 4 +4 +4 + 4 + 4 = 20 (people)

Multiplication: 5 x 4 = 20 (people)

e

There are ( 5) groups, ( 4 ) people in each group, so (20 people altogether.



Addition: (4 )+ (4 )+(4)+(4)+(4)+(4)=(24)sausages

Multiplication: ( 6) xX( 4) =(24 ) sausages



Guided practice:

Addition: (3)+(3)+( 3)+(3)+(3)=( 15 blocks

Multiplication: ( 5) x(3 ) =( 15 ) blocks



Addition: 1+2+4=7

Multiplication:



Can you write a multiplication sentence?



Counting in multiples

NN N Count in multiples of a
] 0O C number aloud.
__ mu Itlples
of

Write sequences with

| @*’@w@’@@’ multiples of numbers.
Equaltu _ 2,4 6,8, 10
- i 3,6,9,12, 15
5 - Count in multiples Make
1P % Supported by . 5,10, 15, 20, 25, 30
— concrete objects in representatlohs
equal groups. to show counting

in multiples.




Multiplying by 10, 100, 1000



Emily has 1 pencil; Jamie has 10 times as many.
How many pencils does Jamie have?

L
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o 2.13 Calculation: x/+= 10 or 100  Step 1:1

Emily has 2 pencils; Jamie has 10 times as many.
How many pencils does Jamie have?

www.ncetm.org.uk/masterypd Summer 2018 pilot © Crown Copyright 2018



https://www.ncetm.org.uk/masterypd

o 2.13 Calculation: x/+= 10 or 100  Step 1:1

Emily has 3 pencils; Jamie has 10 times as many.
How many pencils does Jamie have?
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10 times 10 times 10 times
the size the size the size
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6 x 10 = |60

1,000s 100s 10s 1s
6

6 0

S e

10 times
the size
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increased
by a scale

factor
itis equal

to

Yet=11]) [¢

IMake a tower 5 3 unity

times as tall.
lmhuw- factor of 5

CILTTTTTITTTTTT]

15 unils

° a) Andy has put 3 blocks end to end to make a new shape.
What is the length of Andy's shape?

Draw bar models and — repen

pictures to show scale
factor.
Increase by a scale Apply the knowledge of the
factor of 5. relationship between scaling and

multiplication to solve increasingly
complex problems.



Correspondence
Introduce the
concept of The snowman

needs a hat

COI‘I‘eSpOI’]dence by i \ and scarf. 1 snowman, 4
problems where a hajiggecarves.
. How many
number of objects combinations?
are linked to a
number of different
objects using real
life problems and
concrete resources.

o a) How many different ways can Ambika dress the snowman?

Record the ways in a list.



Draw the solution.
Use a ruler and
pencil to connect
pictures so that they
can count the
connections.

Begin recording the different
combinations in a table or similar
in a systematic order.

Correspondence

ot scart
ot [ st
ot [z

ot | scor |
ot [ scort? |

EDEEE
ot oz

Recognise the corresponding
relationship as multiplication.

There are 4 possible hats.
For each hat there could be
2 possible scarves.

The total number of ways
to dress the snowman is

4 x 2 =8 ways.



Understanding arrays - showing that
multiplication is commutative

factor x factor
= product

When you
change the

order of the
factors, the

product stays
the same




In focus:

Children packed 12 drink bottles into a crate.

Using the counters on your table, can you represent this?



B/ /.
’ /> |G/ (/>
A /e | S/ -/
N /e (/e (e
3x4=12
What is the
same and
what is
different?
3X4=4x3




When you exchange the order of
the factors the product remains

the same.

This is called _COmmutativity




34s are (12)

Multiplication: 3 X 4 = (12)



4 3s are (12)

Multiplication: 4 x 3 = (12)



John says | don't know my 7 times table so how
could | work out 7 x 2?



- three 5s
Draw circles to group:

five 3s

* oo
*%9

5x3=3+3+3+3+3=15 3x5=5+5+5=15

OX3=3X5=3+3+3+3+3=5+5+5=15



Multiplying 3 single digits

b) How many stickers are there, in total, on the teacher’s desk?



If | know that
factor x factor
= product

Then | also
know product
+ factor =
factor
or
dividend +
divisor=
quotient *

foctor  foctor  product

3 X 6 =18
7 1 !

number number in number
of groups  each group inall

Using the inverse

dividend divisor quotient

18 + 3 = 6
T T A

numker number numberin
inall of groups  eoch group




1 know that Using the inverse

factor x factor
Each flag should

= product

60 stors are

have 4 stars and needed in total.

T 74
)
I !!!“I “ ‘ a) There are 4 stars on ecch flog.
. —
M 2 om
L2 D x4 =60.
I" I ) I will colculate the multiples
1'5 of 4 until I reach 60.

J ) il

| 3 buttons.
Then | also
know product
+ factor =
factor
or
dividend +
divisor =
guotient *

L Bxé=52 An inverse operation is
&% 4 =56 7N ; one thot reverses the effect
p \ of another operction,

15x4=60 Multiplication and division
ore inverse operations. ,

They will moke IS flogs. X

(OO DIATDICTD IO R

(8999)(0559) (2509)(5809)(€888) | |, orsc operation.
(DI T DI DD ICIID T,

60+4=15 how many times
0 a) In total, Emmo and Miss Hall need to use 60 stars. 2 @ & Gries o 60;

They will moke 15 flogs

How many flags will they make?




Doubling numbers beyond 10

Model doubling using base 10
equipment and place value

16=__ tens counters.
and __ ones. Double 26
Double 20 = 40 Double 26
Double 10 = Double 6 = 12 Double 20 = 40
— OELE =52 Double 6 = 12

Double 6 = 40 +12 =52




Partitioning to multiply

Record as a number

tensand e o sentence using brackets,
ones. s BoaE partitioning mentally where
— | “ “ II 0 5 possible.
uitl
the ones. 2 digitx 1 digit = s =
_ Use base 10, place (30x3) +(6x3)=
Multiply
the tens value counters etc
' to partition two digit 90 + 18 = 108
__tens+ numbers before

ones=___ multiplying.




Show the links with arrays
to first introduce the grid
method.

4x13
[« ___» |2

]

4 rows of 10, 4 rows of 3

Move on to base 10,
place value counters

400 + 80 + 24 = 504

Grid method

Start with multiplying by
one digit numbers, showing
the clear addition alongside
the grid.

210 + 35 =245

Step 1:
partitionthe
numbers
into a grid.

Step 2:
multiply

each box

Step 3:
Add the
product of
the boxes



https://www.youtube.com/watch?v=QrKqvhV-j_Q

Column multiplication (expanded)

Step 1: multiply
each digit by
the ones

1110

Step 2: multiply
each digit by

the tens 131 x5=5+ 150 + 500

Step 3: add to
find the
product




Column multiplication (concise)

Step 1: multiply
each digit by the
ones (exchange if
necessary)

+1
HTO
13 1

Step 2: Insert place = — S
holder and multiply 131 x5= 6 5 5

each digit by the 500 + 150 + 5
tens (regroup if
necessary)

gegroup 150 as 1 hundred and 5
Step 3: add to find tens.

(regroup if
necessary)




Discover

Thot is £128,820 for four

A trip from London to Beijing people. It is too expensive.
costs £3,225 per person.

I think it is only £12,905
for four people.

*

a) Without calculating, how can you tell which total is more likely to be
correct, £128,820 or £12,9057




I will estimate by rounding P —

3,225 to 3.000. That means I know that multiplying the

the trip for four people ones digit 5 by 4 means

would be about £12,000, the ones digit of the

so it cannot be £128,820. J answer must be 0, so I do
not think £12,905 is correct.

Using rounding to estimate shows that £12,905 is more
likely to be correct. However, we know it is not correct

because the answer must end in 0.




Discover
Thatis £128,820 for four

A trip from London to Beijing people. Itis too expensive.
costs £3,225 per person.
] , I think it is only £12,905
for four people.

b) How much will the trip actually cost for four people?



Method 3

3,000 200 20

«[roo0 [ooo a0 [ 20

12,000 + 800 + 80 + 20

5

12,900

4 x 3,000 4x200 4x20 4x5
12,000 + 800 + 80 + 20=12,900

Method 4

+1 +2
s 42 42 5

4
| 2 9 0 0




Square, cube, prime and composite
numbers

A composite
numberis

A square
numberis

A cube
numberis

42=4x4=16




