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Progression Through Calculation:

Multiplication



Doubles —
explore
how some
numbers
can be
made with
2 equal
parts

Key Representations

Concrete

Pictorial

Abstract

Counting
larger sets

Key Representations




and things
that
cannot be
seen

Concrete

Key Representations

Pictorial

BB L
B-B- - B L

Abstract




Countin
2s, 5s and
10s

Begin by
counting
objects
that
naturally
comein 2s,
5s and 10s,
for
example
pairs of
socks or
fingers.

There are ... equal groups of ...
There are ... altogether.

LR uUw

Continue to colour in ...s
What do you notice?

Complete the number
track/number line by
counting in ...s.

112(3|4|5|6|7|8]|9|10
11(12113|14|15]16|17|18|19]|20 5 [10f15)20
CC| [CO] [CO| [CC] |[CC
ool ool ool ool oo 21|22|23|24(25|26|27|28|29|30
88 88 88 88 88 31(32|33|34|35(|36|37(38|39|40 | I | | | | | | | I |
L L L L B
== BA e FA e 41]42|43|44 [as[46(47(a8]a9(s0| | 0 10 20 30 40
Concrete Pictorial . . Abstract
Fount the groups as children are skip WYYW ) ]
A Count in multiples of a

counting, children may use their
fingers as they are skip counting.

Zhildren jmake representations to show
zounting in multiples.

number aloud.

Write sequences with
multiples of
numbers.
2,4,6,8,10

5,10, 15, 20, 25, 30




Add equal
groups
(repeated
addition)

Children
should be
able to
write a
repeated
addition to
represent
equal
groups and
to draw
pictures or
use objects
to
represent a
repeated
addition.

Key Representations
There are ... groups of ...
There are ... altogether.

y 10+ 10+ 10=130

TV Y R

What is the same? What is different?
2+2+2=
54+45+5=
10+ 10+ 10=

Use objects or a drawing to represent the
equal groups and find how many in total.

Concrete

.0

Use manipulatives to create equal groups.

Pictorial Abstract

Draw < :X] toshow2x3=6
2x4=8

Jraw and make representations

Make
arrays

Children
use their
knowledge
of adding
equal
groups to
arrange
objects in

Key Representations
There are ... rows of ... There are ...

There are ... columns of ... There are....

altogether.
altogether.

Pictorial Abstract




columns 3x2=6
and rows. Draw representations of arrays to show 2x5=10
© ==l [ BT E
.0 ° ) 4 b E :f
)
9 eeCC @ c¢c®
Use objects laid out in arrays to find the ® g Ej = fj & é’
answers to 2 lots 5, 3 lots of 2 etc. understanding R ® O @
Make Key Representations
doubles Double ... s ...
Children LT =
understand
that
doubles ,
are two
equal
groups. -
Children —
may begin
to explore - . . .
doubles
beyond 20 = 0000
y Concrete Pictorial | Abstract




using base

10 Partition a number and
Draw pictures to show how to double | then double each part
numbers before recombining it

back together.

Use practical activities using
manipultives including cubes and

Numicon to demonstrate doubling

Link Key Representations

repeated | There are ... equal groups with ... in each group.
addition

nd There are ... altogether. 6 3+3=6
multiplicat 3 3 2X3=6

on

Enf:ourage 20 54+454+5+5=20
children to 5 | 5 | 5| 5| 4%x5=20

make the

link Concrete Pictorial Abstract

between

repeated 5= 5=5-=5=120)
addition 4x5=20




and

multiplicati
on.
Use arrays | Key Representations
. There are ... rows with ... in each row. | cansee ... X ..and ... X...
ncourage . .
children to There are ... columns with ... in each column.
see that —
multiplicati 6 a O O a g I_ft; ?l-fg _ :: 3x5=15
onis - a a a 0 O o 5xXx3=15
commutati
5lots of 3 =15
. X5=5%X
v O O O 0 O 3+3+3+3+3=15 3X5=5x3

Concrete

Pictorial

Abstract




Ce O Cx
OO
O Cr Cx
Ot Cx Cn
O Cr

| can see ... X ...and

3x5=15
5x3=15
3X5=5X]
Double Key Representations
. Double ... is ... Double ... is ... so double ... is ...
c:ﬁggsgti eeee —» seee weee Doubledis8
make links
with | m Em Double4=4+4 EEEE—»EEEE EEEEDoublemisSﬂ
related Double 4is 8
facts. Concrete Pictorial Abstract
Emee —» UEEE BEBEG | know that
m !m 4+4=8 solalso
- know
40 +40=80

Key Representations




The 2
times-
table

Encourage
daily
counting in
multiples
both
forwards
and back.
Notice that
all
multiples
of 2 are
even
numbers.

.. lotsof 2=
WX 2=

E R

... times 2 is equal to ...

1 2 3 (4|5 6| 7| 8|9 ]|10
. . 11 |12 (13 |14 (15|16 (17 |18 | 19| 20
. . “ u 2122 | 2324|2526 | 27|28 | 29| 30
00 1X2=2 2=1X2
cc BRBE 2x2=4 422
3X2=6 6=3X2
! 1
2 [2]2]2 0 2 4 6 8 10 12 14 16 18 20 22 24
Concrete Pictorial Abstract
(| X J ?
o0 2 [ 2]2]2
( X J
( N J

Bl

11 (12 | 13 [ 14| 15 | 16

17 |18 | 19 | 20

21122 | 23| 24| 25 | 26

Key Representations




The 10
times-
table

Encourage
daily
counting in
multiples
both
forwards
and back.
Notice the
patternin
the
numbers.

... lotsof 10 =
.. X10=

VA A VA

O &Y

BB

VAR Y

10 | 10 | 10 [ 10 | 10 | 10

oo

... times 10 is equal to ...

1|12|3|4|5|6|7|8]|9 [0

11 (12 |13 |14 | 15| 16 | 17 | 18 | 19 | 20

21 |22 |23 |24 35|26 |27 |28 |29 |30

31|32 (33|34 (35|36|3738|39 40

1x10=10 10=1x10
2x10=20 20=2x10

00| (00| (OO 00| [00 _ _
00| 00| 00| 0o Blol [Bo 3xX10=30 30=3x10
00| OO] [©O] OO OO OO N T T R R L
O] 00| |00 [Ol0] OO (OO | T O . L 1
Ol0] OO OO OO OO [0 10 20 30 40 50 60 70 80 90 100 110 120
Concrete Pictorial Abstract
%9 89 19 13 8 92 :
O | O O |
00| ool [0 00| 00| [0 10 (10 10|10 |10 ] 10
O[O OO |I00] 100 OO OO
00| 00| |00 OO

VAR
DD YV U
OB YV &Y

Key Representations




The 5
times-
table

Encourage
daily
counting in
multiples
both
forwards
and back.
Notice the
patternin
the
numbers.

.. lotsof 5 =

.. X5=

VA A

... times 5 is equal to ...

1|12 |3|4)5|6|7|8) 9|10
11 112 (13 |14 |15 |16 |17 |18 | 19 | 20
21 | 22 (23 |24 (25 |26|27 |28 |29 |30
31 (32 (33|34 |35|36|37|38|39|40

1X5=5 5=1X5

2X5=10 10=2X5
3X5=15 15=3X5

L 1ttt
s [ s [ s[5 [5 0 5 10 15 20 25 30 35 40 45 50 55 60
Concrete Pictorial Abstract
1112 13|14 |25 |16 |17 |18 | 19 | 20
21|22 |23 | 24|25 | 26|27 28|29 | 30
31 /32|33 |34|35|36|37|38 39| a0
. A -
s | s | | s | s

Key Representations




Missing

.. is equal to ... groups of ... ...times ...isequal to ...
numbers
Make links | 18 socks, how many pairs? X2 =18
to known s
facts. 18 = 2 X
|
[ | [ | | [ | [ I [ |
0 2 4 6 8 10 12 14 16 18 20
Concrete Pictorial Abstract
12 counters, how many groups of 3 can you make?
| | I | | | | |
0 2 4 6 8 10 12 14 1 18 =2 %
Year 3 Year 3
Progressio | ¢ Recall and use multiplication facts for the 3, 4 and 8 multiplication tables.
n of Skills e Write and calculate mathematical statements for multiplication using the multiplication tables that they know, including for two-
digit numbers times one-digit numbers, using mental and progressing to formal written methods.
e Solve problems, including missing number problems, involving multiplication, including positive integer scaling problems and
correspondence problems in which n objects are connected to m objects.
The 3 Key Representations
times- — i i
.. groups of 3 = .. times 3 is equal to ...
table i 3 E 000 q
._?;.tin_'\es— (X X ] 1(2(3|a|5|6|7|8|9 10
Encourage p o -
11 |12 (13 |14 |15 | 16 | 17 |18 | 19 | 20
daily IX .= . . .
counting in . . . 21 (22| 23|24 | 25|26|27|28|29|30
multiples 4x3=12 12=4Xx3
both | | | | | | | | | | | |
----3333I1IIIIIIIIII
0 3 6 9 12 15 18 21 24 27 30 33 36




forwards Concrete Pictorial Abstract
e back 0000
:: 6 s
1x3=3
2x3=6
3x3=19
4x3=12
5x3=15
6x3=18
7x3=21
R 8x3-24
7 | 16|21 28|35 |4z | 48|56 63| 70|77 |8a qx3=27
P o s o e e e e e B 0 S R )
T T T o Tatol ol 11 %3 =33
12 | 26 | 36 | 48 | 60 | 72 | 84 | 96 |108] 120132 |16a 12X3=36
The 4 Key Representations
:'r;fs' .. groups of 4 = ... times 4 is equal to ...
able
X4 = 1/2/3|a|s|6|7]|8|9]10
Encourage | 4, ...times = 0000 11 /12 (13|14 |15[16| 17|18 | 19| 20
dallyt' . 4% .= . . . . 21|22 23|24 25|26 |27 (28| 29|30
counting in
multiples . . . . _ _
IX4=12 12=3 x4
both
| | | | | | | | | | |
forwards !-- 4 | 4 IS N N B S B B S a—
and back. 8 12 16 20 24 28 32 36 40 44 48
Encourage | concrete Pictorial Abstract

children to




notice links
between
the 2and 4
times-
tables.

12 |24 [ 36 [ 48 [ 60| 72 | 84 | 98

1x4=4
2x4=8
3x4=12
4x4=16
5x4=20
6x4=24
7x4=28
8x4=32
Qx4 =36
10 x4 =40

4 x4

3x4

5x4=

2x4 =

9x4 =

6x4 =

Key Representations




X 8 =
table . 1|23 |4|5|6|7)]|8]|9]|10
8, ...times =

8 X ..

The 8 .. lots of 8 = ... times 8 is equal to ...
times- E

11 {12 |13 (14| 15|16 | 17 |18 |19 | 20
Encourage

daily
counting in
multiples
both
forwards
and back.

21 | 22|23 | 24 | 25| 26 | 27 | 28 | 29 | 30

3X8=24 24=3X8

| | | | | | | | | | | |
I | I [ I | [ I [ I | |

O 8 16 24 32 40 48 56 64 72 80 88 96

Encourage
children to
notice links :
between .
the 2,4
and 8
times-
tables.

Pictorial Abstract

3 4 5 L3 7 8 9 10 | 11 | 12
sees[] wrse[] weae[]

slal|e|e]e|~
-
& ® &8
8
H3




1x8=8
2x8=16
3x8=24
4 x 8 =32
5x8=40
6 x8=48
7 x8=56
8 x8 =64
Qx8=72
10 x 8 =80
11 x 8 =88
12x8=96

Lk Ly

N D B B

Key Representations




Related

.. X ...ones isequal to ...

ones

facts :
Use SO ... X ... tens is equal to ... tens.
knowledge aaaea eaae aaeane aooo OOOO
of
multiplying o o 0 o O O O O IxX4=12
by 10%0 0000 Q000  3x40=120
times-table | Concrete Pi@;mg 866 @ @ Abstract
facts. e
12 16 20 a) 5 x 70 =
@ gggg 8888 80 120 160 200 240 280 c) 50x7 =

0000 Q000

0000 Q000

0000 Q000
Multiply a | Key Representations
2-digit ... tens multiplied by ... is equal to ... tens.
number by itiolied b . 't -
a 1-digit ...ones multipliea by ... is equal to ... ones.
no [asanannans) 30x2=60 @ 00 r3)
exchange CITITITITD =)=} IX2 =4 00 o
Children D 00 )
v | SRR | | mxame @) () 5319
understand
ing of Concrete Pictorial Abstract

partitionin




o) 24%2 €) 31 %3

- e [ones T 109
represent OSBO 000 [105)[108) 88 - —
and solve braanz PN
calculation [108][108) 88
expanded T o [109][ 105 o8 ®
method. -
- I
1: 3 . 1xs Q000 000
H E X =
A: Q000|000
i -
Multiply a | Key Représentations
Z-digt",t . | B tens multiplied by ... is equal to ... tens.
number by i :
2 1-digit ... ones multiplied by ... is equal to ... ones.
number -
with _tens |G
exchange (I T
d d
et | | | e ) (o) 0000 00000
itioni Seesssssse) = 0000 00000
artitionin 24 X4 =96
i ammmp | "eee /
represent Concrete Pictorial Abstract
and solve
calculation

s using the

4 x 24




expanded

Work out 4 x 15

method. CITTIIIrD CITTIIIIrn ::: o) 00000 4xm=|:|
CITrTTrrrrrryrrrrrrrenr) O ooooo
CLCrrn CIIIIrrrin ::: O ooooo |:||:|'|:|
- ) 00000 e[|
CCCn CIIIIrrrn ae e
O 00000 axro[ |
@ 00000
o 00000 L[]
© [ooo000 s
Scaling Key Representations
There are .... times as many ... as ... ... IS ... times the size of ...
Children : : ;
o on ... is ... times the length/height of ...
multiplicati
on as s 4 cm
scaling ( .... messssssssssssmm 16 cmM
times the .. .
size) as
woseato| AN AA AN [2]2]2
repeated
addition.

There are 3 times as many triangles as

circles. Miss Smith is twice the height of Jo.< &
Concrete Pictorial Abstract
& ’" Ron hos 5 banonas.
' 000 SO T e

has got.

&S
000000




Ron has three times as many snowballs as Annie.

T
) JEREEN

Correspon
dence
problems
(How many
ways?)

Encourage
children to
work
systematic
ally to find
all the
different
possible
combinatio
ns.

Key Representations

For every ..., there are ... possible ...
There are ... X ... possibilities altogether.

hats

scarves

blue B

Concrete

orange ‘

For every hat, there are two possible

scarves.
IX2=6

There are 6 possibilities altogether.

Pictorial

The children are dressing the snowman.
They have 3 hats and 2 scarves to choose from.

QB“ o | st
ﬂ
(2)

Abstract

Rosie is making a birthday card.

She uses a sheet of coloured card and sticks a shape on it.
She has 5 different shapes she can choose from.

She can make 40 different birthday cards in total.

How many different sheets of card does Rosie have?




Times- Key Representations
table facts ... groups of ... =

H H 11| 12 13.13 15.15 l?.LB 19.20

to12 x 12 .. times ... isequal to ... . - P E B

X = - 31|32 33|34 | 35| 36 | 37 |38 | 39 | a0

'Y ¥ | O o 11 l 11 [ 11 l 11 | 11 1|42 |43 |8 4 | 46 |47 | 48 |49 | 50

Encourage 00 5 52|55 ss}isy s[5 w0

daily o [ [ s [ [l [

Countln . O o (WYW | | | 81|82 (8384|8586 E?‘as 89 | 90

gin ; = Tttt 1
ltiol O ° 0 11 22 33 44 55 66 77 88 99 110121 132 51525354 [ 5 [s6 [ o7 ] o8 [s] 10
multiples

both Concrete Pictorial Abstract

forwards :.I.I.I.I.I.I.: 6 times-table
. | ©OOO0O0C BN

" ~N
AN Z)
Chltl_drelr_] tl? ';.I.I.I.I.I.I.i Thereare _6 equal groups of _3 _
wiieinis | OO0
( )
7 N
z)

L

between | S OOOO0 3]+ [3)+[3]+[3]+
imes. | 0DOO0O0Q0O0 Gx]=[E] o

@] [«]
[w] []
I
w
x
()]
[}

I
(=] ]

4x6=24
tables.

There are _6_rows of 7 5x6=|:|

6x7=_42 6x6=|:|

Multiply Key Representations
byland 0 Any number multiplied by 1 is equal to ... Sl
Any number multiplied by 0 is equal to ... 1x1=1 1X0=0

OIOIOIOIONR )
OOOO 431 =4 4xXx0=0

Concrete Pictorial | Abstract




5xXx1=5

00000

ZTTTTTIA

a) How many flowers are in each vase?
b) How many flowers are there in total?

Complete the multiplication.

L -L-L]

39x1

95 x

Multiply 3
numbers

Children
use their
understand
ing of
commutati
vity to
multiply
more
efficiently.

Key Representations
Towork out ... X ...

88 88 88 ,,),,3-3x3=-24
88 88 8§ .3, -6x4=2

X ..., I canfirst calculate ... X ... and then multiply the answer by ...

S8 &6 898 _ _
3X4X2=12X2=24
S8 &6 896
Concrete Pictorial Abstract
What multiplications are shown by these arrays? How many ways can you use all three digit cards
“m‘ to fill in the multiplication sentence?
:: g“‘g 3x4x5=
oo oo Lkl Ix
[3]x[2]=[6] [&]x[4]=[24] 2x3x8=
2X5X3 3X2X5 5X2X3
2X3X5 3X5x%X2 5X3x%X2
2x4dxT=

Key Representations




Factor
pairs

Children
explore
equivalent
calculation
s using
different
factors
pairs

12 = X ;80 o X 12 = X oo X

XXX Y

e0c0o0ee 906 908

00000000 38x6=8x3x2 9008 0888 ,3-cx4x2
8X6=24x2 00098 0090 bxa—a4x)

XXX Y e0ee o000

XXX Y e00e o000

eeoeocoee eeee oooo

Concrete Pictorial Abstract

What calculation is represented in each array?

,:Ix|:|=18

,:Ix[I=1S

coeooe
cocooe

ecccoe

Dxl:'=18

Complete the factor bugs.

Find all the factor pairs for each nun

a) 28

b) 50

Key Representations




Multiply | When | multiply by 10, the digits move ... | When | multiply by 100, the digits move ...
':2)’010 and | blace value column to the left. place value columns to the left.
... is 10 times the size of ... ... is 100 times the size of ...
Some (N ™ [ A [ 7 el
children :' :: ® o0
may ® L 1 J
overgenera
lise that .". .T. - .Th .H. L -
[tiplyi
oy | L0_|@° 35X 10 = 350 oo 14 X 100 = 1,400
100 always | concrete Pictorial Abstract
results in Use the base 10 to complete the calculations. - m T Work out the multipl‘lcut‘lons.
adding H
ZEros. ThIS i i 4 x 1 hundred =‘:|hundreds . ;g @sxi= I:l
will cause 5xm=|:|
issues later . . 4x1oo=|:| x 100
when Th T H 50”"):‘:
multiplying
decimals. ® gg >x 100 =|:|
Related Key Representations
facts ... X ... ones is equal to ... ones
Use SO ... X ...tens is equal to ... tens
knowledge | and ... X ... hundreds is equal to ... hundreds.
of 1000 000 ©00
mutiohing | QOO OO0 ©OO
oo | 008 000 666
o)
X =21 ITx3=—21
scale 000 000 ©00 3X’=: 3=
times-table ooo OOO @@@ 3 x10=210 7 X 30=210
facts. 000 Q0O (00 X 100 Y ] 3xX700=2,100 7 %300=2100




Concrete Pictorial Abstract

S5x7= 5x70 =
00000  ©QO0Q 1000 | 2000 | 3000 | 4000 | 54 T =l
00000 O0O000 guse[ ] sroe[
°°°°° OOOOO 100 200 300 400 £
3x5-15 30 x 5 = 150
5x3=15 50 x 3 = 150 gx7= | 80x7 =
15+5=3 150 + 5 = 30 10 20 30 40 |:
15+3=5 150 + 3 =50
1 2 3 4
Mental Key Representations
strategies | tens multiplied by ... is equal to ... tens.
partition 2 | --©ON€s multiplied by ... is equal to ... ones.
or 3-digit
numbers to I_
multiply T | anaeee e etk WESSH OxITH
using
informal ITIITITIT | aaaeee t 8} 1% {
methods. o - . w0
ssnssssnnn @ 1 1 1 1 ]|
T 26 X 8=80+ 80+ 48 =208
X3 x3
3X26=60+18=78 60 18
Concrete Pictorial Abstract
10x8200  10x8:80 6x8:4
ITITITIIT | ammRan - Y \1/“
ST mmamaw @ o - — ~ |0
OIIIITITD
P— = = 26x 8 =80+ 80+ 48 =208
I 60 18

Key Representations




Multiply a

To multiply a 2-digit number by ..., | multiply the ones by ... and the tens by ...

ﬁ:;z::iﬁt To multiply a 3-digit number by ..., | multiply the ones by ..., the tens by ... and the

a 1-digit hundreds by ... -

number | [T [EEEEE < 7o Ao 0000000,

Meshot | [ D00 990@, | | | 1514 ENEC 0000000

multiplicati 000 0000 ’OQO W

onmethod | | OO0 0000 2fo] | Ux3 Hu OO OO0

is 150 (30 x 5) E 100010000.

. 000 0000 1770 000;0000

introduced § . b A, /

for the first 000 0000 @/ -,OO;

T”I:.e '” . Concrete Pictorial Abstract

;”r: RV 215x3

expanded = U - |

form. o0 O 000 HTO

oo 2 1 5
©0 [0 |@go AEEE
o0 |© (000 HEN
00
Scaling Key Representations
child ... IS ... times the size of ...
ildren

focus on - -

multiplicati

on as 7 7 | 7 7 7 7 6 6 | 6| 6 6 6 | 6

scaling ( .. A red ribbon is 6 cm.

A computer mouse costs £7
A keyboard costs 6 times as much.

A yellow ribbon is 7 times as long.




times the Concrete Pictorial Abstract
size) A lorry driver travels 156 km per day.

’ How many kilometres will the lorry driver haf

156 x 3 after 3 days?
?
156km | 156km | 156km
Correspon | Key Representations
de";r For every ..., there are ... possibilities.
roblems sl speas
P There are ... X ... possibilities altogether.
Encourage Cheese
childrento | A pizza company offers a choice Mushroot
use tables | of 5 toppings and 3 bases. Vegetabl
to show all Chicken
the
= Tuna

different C5 x3=15 Pictorial Ab

: oncrete ictoria stract
pOSSI ble . - Tom and Esther are building a snowman.
Comb|nat|0 oS oo @ SeirEm Topping They have a cho‘\cel of five hats, four scarves an|
ns. gloves to dress their snowman.

Vanilla Blueberry Flake How many different combinations are possible?
Chocolate Raspberry Sprinkles
Strawberry
Mint
4 x 2 xX 2 = 16 possibilities




Multiples

Key Representations

and factors | ...is a multiple of ... because | ...is a factor of ... because The common factors of ...
w0 5% e S e B oo Do and ... are ...
Encourage ' l '
children to 00000000 1x3 Factors of 20 Factors of 12
notice 1] 2 3|4 s|6|7|8|9]|10 .... 2% 4
patterns 11 |12 (13 )14 |15 (16 (17 |18 | 19 | 20 ....
and make 21|22 |2 [aa]2s |26 7] 8 [ |20 | 4 5 4and 8 are factors of 8
links with | Concrete Pictorial o Abstract
known ..‘.. ‘dﬂmnua:lzﬂ;fnmnf Whnlmml;l;;mulﬁplmnl
facts. 00 0o 00000 PRI R List the first six multiples of 4
..... ..... ..... ! I List the first six multiples of 8
12 %2 =24
0‘0‘0 12—'62-6
‘ ‘0‘ ‘ 7 I 12x3 =36 Complete the calculations.
""" 2x =14 s0 6x14=6x2x_____
12+3=4
“‘0‘ 4 12 % & = 48 3x =9 s0 9x12=3x x12
123 4,612 2124, 36,46
Square and | Key Representations
cube .. squared means ... X .. ..cubed means ... X ... X ...
numbers .... '
1X1 2X2 3X3 4% 4 1xXx1x1 2X2X2 3IX3xX3
(C—il Bl 2P 42=16 1°=1 2*=8 33 =27




Concrete

000 =
ooe [
000 i

Pictorial

.

Pelxlxl=l

3x3=9

Vu2x2x2= Pe3xIx3=

Abstract

Work out the values of the square numbers.

.II .ﬂ ..‘ICI2 .II ..7'2

Size of cube

Calculation

Mumber of cubes

1

2

8

3

5

&

Multiply
numbers
upto4d
digits by a
1-digit
number

This builds
on the
short
multiplicati
on method
introduced
inY4

Key Representations

To multiply a 4-digit number by ..., | multiply the ones by ..., the tens by ..., the hundreds

by ... and the thousands by ... = = T e
(=} (1o} 000|000
00 x
Qe o 000|100
Q0O
(=} o 000|000
00
Concrete Pictorial Abstract
Th H T
(=] © 000|000
00 115 2
Q (v} 000|100 . 3
00
[} © Q00|00

Q oo g
CooIoIaaaom
e n




Multiply
numbers
upto4d
digits by a
2-digit
number

Numbers
are first
partitioned
using an
area model
then long
multiplicati
onis
introduced
for the first
time.

Key Representations

| can partition ... into ... and ...

<[ooooleooe] [x| y
olee0e 0000
o|eoee|0000| B0} 1200 | 120
oleeee|0000| [2 [ s 8
000000000
0 0000|0000

32X 44=1,200+80+ 120+ 8
32 X 44 = 1,408

First, | multiply by the ... Then | multiply by the ...

x | 10

3

30

300 +90 + 20 + 6 = 416

L

| O
o o

b

o>

Concrete

0000

o000
000
C000

Q000
Q000
Q000

009|000 x

Q000
Q000

Pictorial

40

30

1200

00|000| x
0
0
0
0

80

Abstract

(24

_.
&N =S
o
=l N

0)

olo|Cluv| s

24 x 15 = _360

Multiply
by 10, 100
and 1,000

Some
children
may
overgenera
lise that
multiplying
by a power

Key Representations
To multiply by 10/100/1,000, | move all the digits ... places to the left.
... i5 10/100/1,000 times the size of ...

M

HTh TTh

Th H T

Th

T Tth
00,00
@

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

234x10=234
234 x 100 =234
2.34 x 1,000 = 2,340




of 10 Concrete Pictorial Abstract
always
results in The place value :L;teorssoh:fzzomuom:e;by 10 Use the pluc: valueHchurt t: multiply 3_2;:9 1:,;‘00 and 1,000 g:‘ 130 ;:u lgu J;EX lgo
adding M.. o 06x1,000 24x1,000 1381,000
zeros. This 8388383888 e oo
will cause QOOOOODO0O0
issues later 0000000000
when
multiplying
decimals.
Mental Key Representations
strategies The most efficient strategy to calculate ... X ... is ...
To calculate ... X 12,1 cando ... X ... X ...
Children
continue to For example: 121 x 12
usg ) I could calculate 100 x 12 plus 20 X 12 plus 1 X 12
efficient I could calculate 121 X 10 plus 121 X 2
mental I could calculate 121 X 6 X 2
strategies I could calculate 121 X 4 x 3
such as Concrete Pictorial Abstract
partitionin
gand
knowledge
of factor
pairs and
related
facts to
multiply.

Key Representations




Multiply To multiply a fraction by an integer, | multiply the numerator by the integer and the
. denominator remains the same.
fractions
by a whole I T Y
717171717
number
1 1.1,1.1,1_5 2 2 2 .2 6
FXS=F AT IS FX3=7+3 43557
Make links
. 1lafafala]a 2 2 2
with s(5|5|5|5]|5 5 5 5
| | ! | 1 |
repeated . : —1 ' ! '
addition.
1oe-8_,1 2,.3.-6_41
eglxazly] 5X6=5=15 5X3%5 =15
1 Concrete Pictorial Abstract
; LI I B
B [ [ T Ji1sixth 771|777 6x Txa
B [ T T Jrsixth | - : ’ N ?
4 sixths 5
B [ [ [ J1sixth 7
BT J7sin
Multiply Key Representations
mixed | can partition DQ intoD andJ
numbers L U
by a whole 2) 2 X 3
number RN N e ] s . -
> = = X == =
D S ) (7T 3973
N e e ] 2
2 3 X3=6+2=28
Concrete Pictorial Abstract
S N N W [ [T T[] 1

IknowThuTl—x3=1%+1i+1%

3 5

=g
_35




Find the
whole

Children
multiply to
find the
whole from
a given
part.

Key Representations

Ifl% is ..., then the whole is ... X ... If% is .., thené is ... and the wholeis ... X ...
1 4 _ A onan—
gof__=6 zof__=24 S=24+4=6
?
? 5x6=30 p 1 . 7X6=42
f—lﬁ
GTelele ] ¢ SEEEEE Y
5of30=6 | —7— = of 42=24
24
Concrete Pictorial Abstract
A
r N 5
000 T T T s |-
00

Key Representations




Multiply

To multiply by a 2-digit number, first multiply by the ones,

numbers . . 1/2/0|7
up to 4 then multiply by the tens and then find the total. « 0
digits by a + 7242 (1,207x%6)
2-digit 36210 (1,207x30)
number ;l 314/5/2
Concrete Pictorial Abstract
172 3 5
X 5 3
Multiply Key Representations
by 10,100 | To multiply by 10/100/1,000, | move all the digits ... places to the left.
and 1,000 | 'is 10/100/1,000 times the size of ...
Some M HTh TTh Th H T Th H T Tth Hth Thth
children o0 00 00 o0 00 00
oy e oo 1 e |ee
overgenera | 234 X 10 = 2,340 0.234 x10=2.34
"Selt,hit_ 234 x 100 = 23,400 0.234 X 100 = 23.4
multiplyin
by 3 power | 234 X 1,000 = 234,000 0.234 x 1,000 = 234
of 10 Concrete Pictorial Abstract
always —— M | HTh | TTh | Th H T
results in F 4 : - 3 ee :. :: 473 X 100 =
adding - 100
) i 924X =924
zeros. o0 E—




Order of
operations

Calculation
sin
brackets
should be
done first.
Multiplicati
on and
division
should be
performed
before
addition
and
subtraction

Key Representations

... has greater priority than ..., so the first part of the calculation | needto dois ...
()
00 0009 D00 00D
poyesrs Q00 0000 D00 :::: O0O00
xand + (3+4)x2=14 0000 3+4x2=11
o o000
3+4%2=19
Concrete Pictorial Abstract
anl E8
- (3+2)x3
anl E8 pomers
xond +
+ond -

Key Representations




Multiply
decimals
by integers

This is the
first time
children
multiply
decimals
by
numbers
other than
10, 100 or
1,000
Encourage
them to
make links
with
known
facts and
whole
number
multiplicati
on.

| knowthat ... X ...= .., | need to exchange 10 ... for 1 ...
so |l also know that ... X ... = s o
000 <QO©_O (o ]~] 314 2
000 {0000 ©© x[ 1 I3
[ 1000/ {0000 o0 —_
QO
N A - s S L
[ X ] ® 999 o9 ® o090
o|o|ooo’o [O‘O|OIOIO]O 0 | © 000 00’ o ':;Jl
29 ® 9909 o9 1 ® @
0/0/0/0/0/0 (O000DID | o6 o leeel ee- ®_ooe
6x2=12 6X02=12 - @
213 x4 =852 213 x4 =852
Concrete Pictorial Abstract
Tth Hth
Oom o0 37.5X9-=
0000 ©9
YeYeYe o0 __=23X52.84

Key Representations




Multiply When multiplying a pair of fractions, | need to multiply the numerator and multiply the
If;:“m"s denominator.
fractions
Encourage .
children to
give
answers in
their
simplest | 1.1 _ 1 2,4_38 2,3_6_2
form. 375 15 35 15 375 155
Concrete Pictorial Abstract
1_I l X l =
e > 4
2
Find the Key Representations
whole 1. ) []. 1. .
If =is ..., then the whole is ... X ... If=is ..., then= is ... and the wholeis ... X ...
| 0 0 0
Children
multiply to 1 4
find the 3 of =18 ) of =48 1
whple from ) 9 =48 +-4=12
a given y | )
part. 18 X3 =54 § 1 9Xx12=108
1
) = of 54 =18 4 _
18 3 — ) of 108 =48
Concrete | Pictorial | Abstract




— 3 of =21
: 5
?
6 k
Calculate Key Representations
percentage | There are ... lots of ... % in 100% ..%ismadeupof .. %, and.. %
s To find ... %, | need to divide by ...
Children 100% 100%
first learn 50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
how to find 25% | 25% 25% | 25%
10 1 o) - . *
ch:;/ (2);/ To find 30%, | can find 10% and then multiply it by 3
and50% | 50% of .= ..+ 2 To find 23%, | can use 10% X 2 and 1% X 3
before 25%of ...= ..+ 4 To find 99%, | can find 1%, then subtract from 100%
using Concrete Pictorial Abstract
multiples 100%
Ofthese 10%‘10%‘10%‘10%|10%‘10%‘10%‘10%‘10%|10% 10% 0f250
amounts to —— 25% of 40
find any 30%
percentage

Key Representations




Calculation
s involving
ratio

Encourage
children to
see the
multiplicati
ve
relationshi
p between
ratios.
They will
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
multiplicati

For every ..., there are ...

X6
For every 1 adult on a school trip, there are 6 children. m
Adults Children
1 6
adults x 3 2 12 x 3
3 18
children N4
X 6
0 1 2 3 4 6
Adults
h f adults to childrenis 1 : 6 crien
The ratio of adults to childrenis1:
0O 6 12 18
Concrete Pictorial Abstract

0000

®

yellow

purple

®

LT ]

Write the ratio of:
bananas to strawberries
cherries to strawberries
strawberries to bananas to cherries
cherries to strawberries to bananas

Draw a bar model to represent each ratio.




ve
relationshi

ps.




