~

a

Muulplicohon and Division (including Fraclions)

The no,hono,l curriculum cor malhemahcs aims lo ensure Hw,l all Pupils:

1. become fluenl inJHle fundamentals of mathemalics, including Hmrough varied and frequenl Prochce with increasinglg complex Problems over fime, so that Pupils
develop concePLua[ understanding and the abilik‘u bo recall and applu knowledge ro,PicHH and accuratelﬂ.

2. reason mothemohcoug bg fo”ow'mg a line of enquirH, conjecturing relahonships and 9enera[isaﬁons, and deve[oping an argumenh jusHJ:icaHon or proog
us‘mg mathemalical languoge

3. can solve Problems bH applu'mg their mathemalics bo o varietg of routine and non-rouline Problems with increasing sophisﬁcaﬁon, including breaking down

Problems into a series Of simpler sLePs and Persevering in seeking soluhons.

The aim is that children use mental methods when o,PProPriaLe, but for calculations that H'er cannot do in their heads H’telj use an efficient wrilten method o,ccuro,lelu and
with conf‘tdence. Bl:j the end of Year 6, children should be able to choose the most appropriale aPProach bo solve a Problemz mak'mg a choice belween us'mg joHings (an

extended wrilten mede), an efficient writlen method or o mental method.

The Policu outlines concrete, Pictorial and abstract Prachces. When children are secure and conJ:iclen} using a concrele or Pictorial method Hleu should be moved on
uccordinglu. An exo,mple Of a resource has been 9iven but other representahons, concrele or Pictoria[, should be used when aPProPrio,te. This will assist deeper

unders}anding.
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KEY STAGE 1

Multiplication and Division

Children develop an awareness of equal groups and link this with counting in equal steps, starting with 2s, 5s and 10s. In Year 2, they learn to connect the language of
equal groups with the mathematical symbols for multiplication and division.

They learn how multiplication and division can be related to repeated addition and repeated subtraction to find the answer to the calculation.

In this key stage, it is vital that children explore and experience a variety of strong images and manipulative representations of equal groups, including concrete
experiences as well as abstract calculations.

Children begin to recall some key multiplication facts, including doubles, and an understanding of the 2, 5 and 10 times-tables and how they are related to counting.

Fractions
In Year 1, children encounter halves and quarters, and link this with their understanding of sharing. They experience key spatial representations of these fractions, and
learn to recognise examples and non-examples, based on their awareness of equal parts of a whole.

In Year 2, they develop an awareness of unit fractions and experience non-unit fractions, and they learn to write them and read them in the common format of
numerator and denominator.

Key language: group, share, equal, equals, is equal to, groups, equal groups, times, multiply, multiplied by, divide, share, shared equally, times-table, dividend, divisor,
quotient, product, factors
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Concrete

Pictorial Abstract

Solve

problems
involving
doubling
up to 10.

Recognising and make two equal groups
Children arrange objects into two equal groups. A
range of objects / representations should be
used.

Children draw two
equal groups.

Solve
problems
involving
halving up
to 10.

Grouping

7

There are 10 children altogether.
There are 2 in each group.
There are 5 groups.
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Solve
problems
involving
sharing up
to 10

Sharing

Share a set of objects into equal parts and work
out how many are in each patrt.
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Concrete

Recognising and making equal groups
Children arrange objects in equal and unequal
groups and understand how to recognise whether
they are equal.

A

Pictorial

Children draw and represent equal and
unequal groups.
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Recognising and making equal groups

Abstract

Describe equal groups using words

Three equal groups of 4.
Four equal groups of 3.

Finding the total of equal groups by counting
in 2s, 5s and 10s
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There are 5 pens in each pack ...
5...10...15...20...25...30...35...40...

Grouping

Learn to make equal groups from a whole and
find how many equal groups of a certain size can
be made.

Finding the total of equal groups by
counting in 2s, 5s and 10s

100 squares and ten frames support
counting in 2s, 5s and 10s.
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Grouping

Represent a whole and work out how many

equal groups.

Finding the total of equal groups by
counting in 2s, 5s and 10s
Use a number line to support repeated

addition through counting in 2s, 5s and 10s.

10 10 10 10 10
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0 10 20 30 40 50

Grouping

Children may relate this to counting back in

steps of 2, 5 or 10.
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Sort a whole set people and objects into equal
groups.
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There are 10 children altogether.
There are 2 in each group.
There are 5 groups.

There are 10 in total.
There are 5 in each group.
There are 2 groups.

01 23456789101 12131415

Sharing
Share a set of objects into equal parts and work
out how many are in each part.
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Sharing

Sketch or draw to represent sharing into
equal parts. This may be related to
fractions.

-------------------------------------------------------------------------

Sharing
10 shared into 2 equal groups gives 5 in
each group.




Concrete

Pictorial

Abstract

Equal groups
and repeated

Recognise equal groups and write as
repeated addition and as multiplication.

Recognise equal groups using standard
objects such as counters and write as

M2: Repeatedm

addition repeated addition and multiplication.
+5 +5 +5
m m m 000 000 000
0O 00 0O S
3 groups of 5 chairs
15 chairs altogether 3 groups of 5 5 x3 -.E.-t?.: 5=15
15 in total e
Using arrays Understand the relationship between
to represent arrays, multiplication and repeated ....‘
multiplication | addition. ‘....
AMMMMI 00000 o 5 10 5 20 25
L 0000
NI NI NN OO0000O 5x5=25
""' 4 groups of 5 ... 5 groups of 5
=Y=Y=Y-Y-}
4 groups of 5
Commutativit Use counters to visualise commutativity. EE TS 4+4+4+
y W 4+4=20
(......) CECIEED! 5+5+5+
| can see 6 groups of 3. 000000 €.+ 5=20
| can see 3 groups of 6. == 4x5=20
This is 2 groups of 6 and 6 groups of 2. and 5 x 4 = 20




Learning x2,

x5 and x10 OO0O0O00O0O0000 110 =
table facts
2x10=
O0O000O00000
3x10=
OO00O0OO0000OO el o
5x10=
r‘m er
0 10 20 30 o 1=
8x10=
9x10 =
3 groups of 10 ... 10, 20, 30 10 + 10 + 10 = 30
3x10=30 3x 10 =730 10x10=
I1x10=
12x10=
5x 10 =50
6 x 10 = 60
Sharing Use a bar model to support understanding
equally of the division.




12 shared equally between 2.
They get 6 each.

Start to understand how this also relates to
grouping. To share equally between 3
people, take a group of 3 and give 1 to
each person. Keep going until all the
objects have been shared
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They get 5 @ each.

15 shared equally between 3.
They get 5 each.

20 shared into 5 equal parts.
There are 4 in each part.

0000000000000 00000
18

[ |

18+2=9

Grouping
equally

702°%800 (2oe)xd)0gd

8 divided into 4 equal groups.
There are 2 in each group.

Understand the relationship between grouping
and the division statements.

Understand how to relate division by
grouping to repeated subtraction.




2+3=4

XY Y )XY oxrxrx;

2+4=3

XY ooy

2+6=2

COCOCIOCEOCE) )

2+2=6

000000000000

ccoe 000000000

o I 2

4 5 6 7 8 910 Il 12
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There are 4 groups now.

12 divided into groups of 3.
12+3=4

There are 4 groups.

Using known
times-tables
to solve
divisions

Understand the relationship between
multiplication facts and division.

COXTT Y
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4 groups of 5 cars is 20 cars in total.
20 divided by 4 is 5.

Link equal grouping with repeated subtraction
and known times-table facts to support
division.

[COCC000000 0000000000 0COVO000000 OO00000000

N

t t t + J
0 10 20 30 40

40 divided by 4 is 10.

Ix10=10

2x10=20

3x10=30 I used the 10

4 x10 =40 times-table

5% [0 =50 to help me.

6 x 10 =60 3 x 10 = 30. )
7x10=70 ‘
8 x 10 =80

| know that 3 groups of 10 makes 30, so |
know that 30 divided by 10 is 3.

3x10=30 so 30+10=3

10
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Understand
how fractions
and division
link.

(Finda 1/3,%
or 1/2 of a

quantity).

Share the cakes into 4 equal groups.
@ W @ w

Yaof8=4

(ARNEE

b

Children will draw the circles and share the
whole number between them.

‘°® 3%,

232t 3%
!. _. \.-._/‘I I\’-!/I
1 1 1

T 'y T +

Draw the groups and share the amount
equally.

Children will be able to visually see the link
between division and fractions and will be
able to calculate the answer mentally.

Y40f20=5
20 divided by 4=5

1/30f9=3
9divided by 3=3

11



LOWER KEY STAGE 2

Multiplication and Division

Children build a solid grounding in times-tables, understanding the multiplication and division facts in tandem. As such, they should be as confident knowing that 35
divided by 7 is 5 as knowing that 5 times 7 is 35.

Children develop key skills to support multiplication methods: unitising, commutativity, and how to use partitioning effectively.

Unitising allows children to use known facts to multiply and divide multiples of 10 and 100 efficiently. Commutativity gives children flexibility in applying known facts to
calculations and problem solving. An understanding of partitioning allows children to extend their skills to multiplying and dividing 2- and 3-digit numbers by a single
digit.

Children develop column methods to support multiplications in these cases.

For successful division, children will need to make choices about how to partition. For example, to divide 423 by 3, it is effective to partition 423 into 300, 120 and 3, as
these can be divided by 3 using known facts.

Children will also need to understand the concept of remainder, in terms of a given calculation and in terms of the context of the problem.

Fractions
Children develop the key concept of equivalent fractions, and link this with multiplying and dividing the numerators and denominators, as well as exploring the visual

concept through fractions of shapes. Children learn how to find a fraction of an amount and develop this with the aid of a bar model and other representations alongside.
in Year 3, children develop an understanding of how to add and subtract fractions with the same denominator and find complements to the whole. This is developed
alongside an understanding of fractions as numbers, including fractions greater than 1. In Year 4, children begin to work with fractions greater than 1.

Decimals are introduced, as tenths in Year 3 and then as hundredths in Year 4. Children develop an understanding of decimals in terms of the relationship with fractions,
with dividing by 10 and 100, and with place value.

Key language: partition, place value, tens, hundreds, thousands, column method, whole, part, equal groups, sharing, grouping, dividend, divisor, quotient, product, factors,
denominator, numerator

12
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Understanding

Concrete

Pictorial

Abstract

Children understand the link between

equal @000 repeated addition and multiplication.
grouping and
repeated +3 +3 +3 +3 +3 +3 +3 1;3
addition Y Y Y Y Y YY
o 3 6 9 12 5 18 2 2
| can see 3 groups of 5. o 8 arouns of 3 is 24
| can see 5 groups of 3. This is 3 groups of 4. group '
This is 4 groups of 3.
3+3+3+3+3+3+3+3=24
8x3=24
Using
commutativity | W ﬁ OO00000O | need to work out 4 groups of 7.
to support
understanding Wﬁﬁﬁ 0000006 I know that 7 x 4 = 28
of the times- 000000
tables . Q00000 so, | know that
o @
= o / - o
@W 6x4=24 4 groups of 7=28
4x6=24 and

There are 6 groups of 4 pens.
There are 4 groups of 6 bread rolls.

| can use 6 x 4 = 24 to work out both totals.

7 groups of 4 = 28.

13
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Understanding
and using x3,
x2, x4 and x8
tables.

Children learn the times-tables as ‘groups of’
but apply their knowledge of commutativity.

| can use the x3 table to work out how many
keys.

| can also use the x3 table to work out how
many batteries.

Children understand how the x2, x4 and %8
tables are related through repeated
doubling.

‘900"
000
000!
RN 1 1)
'O00: 000
000! 000
000 0]0]0) 0]0]0)
000 0]0]0) 000
Jix2 =6 3x4=12 3x8=24

Children understand the relationship
between related multiplication and division
facts in known times-tables.

2x5=10
5x2=10
10+5=2
10+2=5

Using known
facts to
multiply 10s,
for example
3 x40

Make 4 groups of 3 ones.
000 000 000 0600

Make 4 groups of 3 tens.

Ay oy Oy GOarr

1 120 7 1 L 0 1 I I [0 9 0 L 13 I 15 1 5 [ A 0 )
Epnaanaas RS e o R o e e 0 0

What is the same?
What is different?

4 groups of 2 ones is 8 ones.
4 groups of 2 tens is 8 tens.

4x2=8
4 x20=80

+2 +2 +2 +2

(Y Y Y

o123

56 7 8

N+

+20 +20 +20 +20
/

1 l
I 1
0 10 20 30 40 50 60 70 8

4x2=8
4x20=80
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Multiplying a
2-digit number
by a 1-digit
number

Each person has 23 flowers.

Each person has 2 tens and 3 ones.

LK,
i i ¥

There are 3 groups of 2 tens.
There are 3 groups of 3 ones.

Use place value equipment to model the
multiplication context.

T O

5{% (a s Jfs)
)n o e s
oao

There are 3 groups of 3 ones.

There are 3 groups of 2 tens.

Use place value to support how partitioning
is linked with multiplying by a 2-digit

number.

3x24="7

06040

0000

06000

- [

€D

[sssssssans}

0000

6000

3 x20=60

60+12=72

3x24=72

4x13="7
4x3=12
12+40=52
4x13=52

4 x10=40

Mé4: Partitioning
23 x3 =69

20 x 3
3x3

nmmn
B8

-
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Multiplying a
2-digit number
by a 1-digit
number,
expanded
column
method

3x24="7

3x20=60
3x4=12

3x24=60+12
3x24=70+2
3x24=72

i o
0/0]0)
OO (C10]0)
0/0]0)
O[O) 0/0]0)
0/0]0)

5x23="7

5x3=15

5 x 20 = 100

5x23=115

0

06060
oocooo
[= = = s
00000
ooooo
ogo60

40 5x8
100 5x20
140

o u|O

6x5
6 x 10

16
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Using times- | need to work out 30 shared between 5.
tables 0 )
ovesseo | (LTDCITLADNTITY | B8 v s
divide : so | know that 30 +5 = 6.
24 divided into groups of 8. ® 24 +4=6
There are 3 groups of 8. : 24+6=4
O
Children understand how division is related
: to both repeated subtraction and repeated
® addition.
U
: i -8 -8
H 0 8 6 24
+4=12
24+8=3
48 divided into groups of 4.
There are 12 groups. +8 - +8 +8
4x12=48 0 8 I6 2% 2
48+4=12
32+8=4
Understanding | Use equipment. Use images. 22+5=7
remainders 00000 ©
Hinn ool R e ™ |3x5=15
00000 4x5=20
22 +5=4remainder2 O@O0O0O® 5 x 5 =25 ... this is larger than 22

There are 13 sticks in total.
There are 3 groups of 4, with 1 remainder.

So, 22 +5 =4 remainder 2

17



D4: Growping . Number Line
5 45 5

(¢] 5 1o 15 7

“How many 6 in £71°

17+5=3n2""

WSSOI RTINS =

Using known
facts to divide
multiples of 10

Make 6 ones divided by 3.

@E9E9ED

Now make 6 tens divided by 3.

What is the same? What is different?

Divide multiples of 10 by unitising.

12 tens shared into 3 equal groups.
4 tens in each group.

Using known times-tables.
180+3="7
180 is 18 tens.

18 divided by 3 is 6.
18 tens divided by 3 is 6 tens.

18+3=6
180+3 =60

2-digit number
divided by
1-digit
number, no
remainders

Children explore dividing 2-digit numbers by
using place value equipment.

06000
0600

48+2="7

60+2=30
8§+2=4

30+4=34

68+2=34

18



First divide the 10s.

[Eeasssanzs)

CCCOID

Then divide the 1s.

| need to partition 42 differently to divide by
3.

(oorm™) (CIEERD))
(o) (oooo)

(sosasa)

42=30+12

42+3=14

Children partition flexibly to divide where
appropriate.

42+3=7
42=40+2

| need to partition 42 differently to divide
by 3.

42=30+12

30+3=10
12+3=4

10 + 4 = 14
42 +3=14

2-digit number
divided by
1-digit
number, with
remainders

Make 29 from place value equipment.
Share it into 2 equal groups.

There are two groups of 14 and
1 remainder.

Use place value equipment to understand
the concept of remainder in division.

29+2="7

29 =2 = 14 remainder 1

Partition to divide, understanding the
remainder in context.

67 children try to make 5 equal lines.

67 =50+ 17
50+5=10

17 +5 = 3 remainder 2
67 +5 =13 remainder 2

There are 13 children in each line and
2 children left out.

19




Multiplying by
multiples of 10
and 100

Concrete

3 groups of 4 ones is 12 ones.
3 groups of 4 tens is 12 tens.
3 groups of 4 hundreds is 12 hundreds.

Pictorial

3x4=12
3x40=120
3 x 400 = 1,200

Abstract

4x7=28

4 x 70 = 280
40 x 7 =280

4 x 700 = 2,800
400 x 7 = 2,800

Understanding
times-tables
up to 12 x 12

Understand the special cases of multiplying
by 1 and 0.

5x1=5 5x0=0

Represent the relationship between the x9

table and the x10 table.
o] |[@

o

00000
00|00
00/0/0©
000e
00000
000ee

000

(@)
o
(©)
[ ]

000

(@)
©
©
(@)

0000

(©)
(@)
©
o

Represent the x11 table and x12 tables in
relation to the x10 table.

LR

#
%

s

(i

BeEiE
e

ocooocooc
ecetec oy

ide

P
b

2x11=20+2
3x11=30+3
4x11=40+4

Understand links between the
x3 table, x6 table and x9 table
5x 6 is double 5 x 3

x5 table and x6 table
| know that 7 x 5 =35
so l knowthat 7 x 6 =35+ 7.

x5 table and x7 table
3x7=3%x5+3x%x2

x9 table and x10 table
6 x10=60
6x9 =60-6
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Distributive law

(Partitioning)

Make multiplications by partitioning.

4 x 12 is 4 groups of 10 and 4 groups of 2.

Understand how multiplication and
partitioning are related through addition.

Mé4: Partitioning

@08 00000 00600000
ococcooooo M 00000000 00000000 23 x3 =69
] 00000000 00000000
G o sk S it 20 x 3 = 60
[cococ00000 M 4x3=1 4x5=20 4x8=32
3x3= 9
4x12=40+8 4%x3=12 —
4x5=20 — 69
12+20=32 E S
4x8=232
Column Make 4 x 136 using equipment. Use place value equipment alongside a 3 | 2 Usetheformal column
multiplication column method for multiplication of up to 3 method for up to
for 2- and 1000 [ [ [ []] 3-digit numbers by a single digit. i 3-digit numbers multiplied by
3-digit :%%::3::: q 3 6 asingle digit.
numbers - -000000 00000 : >
multiplied by a ...@.. " 3
single digit | can work out how many 1s, 10s and 100s. | @@ @® OO 9 3 6 #]r;dltérnsgtand how 2 3 .,
Y 5
There are 4 x 6 ones... 24 ones multiplication & x 5
There are 4 x 3 tens ... 12 tens method links to 115
the short 1 00 !
There are 4 x 1 hundreds ... 4 hundreds IV ——
multiplication s
24 + 120 + 400 = 544 method.
Multiplying
more than two 388555 999993 888888 900008 | 24 %5 =12x2x5

00000® O0O0O0O0OO0 000000 000000 000000
00000® 000000 000000 000000 000000
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12x2x5=

2x6x10=120
12 x10=120 L J
10 x 6 x 2 =120 2 x10 =120
60 x 2=120
S0, 24 x5 =120
Each sheet has 2 x 5 stickers.
There are 3 sheets.
There are 5 x 2 x 3 stickers in total.
Sx2%3=30
I0 x 3=30
Multiplying a Use place value equipment to model how 10 T 0 Understand
Lt . i) T O
2-digit number | ones are exchanged for a 10 in some that
.. .. . L. . soao00 | 5
by a 1-digit multiplications. multiplications i
number, may require an ssass _6
expanded 3x24="7 exchange of ‘ soan 6x5
column 1s for 10s, and ssooo 6x10
method 3x20=60 10s for 100s. i ks
3x4=12
" o 4x23="7
% . che 5x28=? 10
& : 28
4 x23=92 < 5
C 40  5x8
=72 100  5x20
140
5x23="? R

22



Understanding
the

3x24=60+ 12
3x24=70+2
3x24=72

5x3=15

5 x 20 = 100 T 0

5x 23 =115 ®E [0]0]0)
®O QOO
®® QOO
®O QOO
®G [0]00)

0000000

| know that 5 x 7 = 35 so | know all these
facts:

(elclclojcle)
relationship :8::8:
between 5x7=35
multiplication 000000 (”’ ....J 7x5=35
and division, 35=5x7
; . 4%x6=24 -
including . ( ) 35=7x%x5
times-tables gj s 2 groups 0; g- 0000000 35+5=7
is 4 groups of 6. 35:7=5
- | 0000000 SR
24 divided by 6 is 4. 5-35:7
Dividing Use place value equipment to understand Represent divisions using place value Use known facts to divide 10s and 100s by
multiples of 10 | how to use unitising to divide. equipment. a single digit.
and 100 by a
single digit 15+3=5
nr PR
1500 + 3 = 500
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8 ones divided into 2 equal groups
4 ones in each group

8 tens divided into 2 equal groups
4 tens in each group

8 hundreds divided into 2 equal groups
4 hundreds in each group

a:3=(_)
©01010/0]010]0]1010,
w:3=_]

a0+3=[_
©eeeeeee®
9+3=3

9 tens divided by 3 is 3 tens.

9 hundreds divided by 3 is 3 hundreds.

Dividing 2- 39+3=7 39+3=7 142 +2=7?
digit and 3-
glglt n.u mlbers vl Pl Pl r' Pl P| PI Pl r} P, ’l PI J ?: E E @
asingle il . S D . . . . | b B HI|H||H

diygitbyg I LT R IR T & I @ @ e
partitioning FT TR TR YT Y TR T3 2j\8\8
into 100s, 10s 3x10=30 3x3=9 3 groups of I ten 3 groups of 3 ones l00+2=[:] 40+2=D 6+2=C]
and 1s

39=30+9 39=30+9 100 +2 =50

40+2=20
30+3=10 30+3=10 6+2=3
9+3=3 9+3=3 50+20+3=73

39+3=13 39+3=13 142 +2=73
Dividing 2- 42+3=7 84+7=7 Make decisions about appropriate
digit and 3- partitioning based on the division required.

24



digit numbers
by a single
digit, using
flexible
partitioning

I will split it into 30 and 12, so that | can
divide by 3 more easily.

00

| will partition into 70 and 14 because | am
dividing by 7.

@ 0000000000 00
0000000000 00
000000000060 060
@ 0 000000000060 00
0000000000 00
70:7=10 4:7=2 QO O0000O00O® OO
0000000000 0O

84:+7=12

72:2=36 72 +3=24 72+4=18 72:6=12

Understand that different partitions can be

used to complete the same division.

()
000

6043220 60+3=20 1243=4
B2+3=44

120:3=40 12:3=4

30+3=1030+3=1030+3=10 30+3=10 2+3=4

Understanding
remainders

Use place value equipment to find
remainders.

85 shared into 4 equal groups

There are 24, and 1 that cannot be shared.

olop

Represent the remainder as the part that
cannot be shared equally.

0000000000 OO00 @
00000000006 OO00 @
0000000000 OO0O0
0000000000 OO00
0000000000 OO00

72 +5 =14 remainder 2

80+4=20
12+4=3

95 +4 =23 remainder 3

25



UPPER KEY STAGE 2

Multiplication and Division

Building on their understanding, children develop methods to multiply up to 4-digit numbers by single-digit and 2-digit numbers.

Children develop column methods with an understanding of place value, and they continue to use the key skill of unitising to multiply and divide by 10, 100 and 1,000.
Written division methods are introduced and adapted for division by single-digit and 2-digit numbers and are understood alongside the area mode (grid method) and
place value. In Year 6, children develop a secure understanding of how division is related to fractions.

Multiplication and division of decimals are also introduced and refined in Year 6.

Fractions

Children find fractions of amounts, multiply a fraction by a whole number and by another fraction, divide a fraction by a whole number, and add and subtract fractions
with different denominators. Children become more confident working with improper fractions and mixed numbers and can calculate with them.

Understanding of decimals with up to 3 decimal places is built through place value and as fractions, and children calculate with decimals in the context of measure as well
as in pure arithmetic.

Children develop an understanding of percentages in relation to hundredths, and they understand how to work with common percentages: 50%, 25%, 10% and 1%.

Key language: decimal, column methods, exchange, partition, mental method, ten thousand, hundred thousand, million, factor, multiple, prime number, square number,
cube number, dividend, divisor, quotient, product, factors, denominator, numerator
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Concrete

Pictorial

Abstract

Squared and Use cubes or counters to explore the Use images to explore examples and non — Understand the pattern of square numbers
cubed earning of square numbers. examples of square numbers. in the multiplication tables.
numbers.
25 is a square number because it is made Use a multiplication grid to circle each square
from 5 rows of 5. number. Can children spot a pattern?
Use cubes to explore cube numbers.
8x8=64
8%=64
8 is a cube number. .
12 is not a square number, because you
cannot multiply a whole number by itself to
make 12.
Multiplying by Understand the effect of repeated H T 0
10, 100 and 4x|=4ones=4 s . s s multiplication by 10.
1,000 4x 10 = 4 tens = 40
I 7
4 x 100 = 4 hundreds EEEEEEEEEE
= 400
17 x 10 =170
17 x 100 =17 x 10 x 10 = 1,700
17x1,000=17x10x10x 10 =17,000
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o #

Multiplying by
multiples of
10, 100 and
1,000

Use place value equipment to explore
multiplying by unitising.

EDITLIEDIEDICEY

5 groups of 3 ones is 15 ones.
5 groups of 3 tens is 15 tens.

So, | know that 5 groups of 3 thousands
would be 15 thousands.

Use place value equipment to represent how
to multiply by multiples of 10, 100 and 1,000.

4x3=12
4 x 300 = 1,200

6x4=24
6 x 400 = 2,400

Use known facts and unitising to multiply.

5x4=20

5 x 40 = 200

5 x 400 = 2,000

5 x 4,000 - 20,000

5,000 x 4 = 20,000

Multiplying up
to 4-digit
numbers by a
single digit

Explore how to use partitioning to multiply
efficiently.

8x17="7

‘0000000000| (0000000
0000000000 0000000
0000000000 0000000
0000000000 0000000
0000000000 0000000
0000000000 0000000
0000000000 0000000
0000000000 0000000)

8 x10=80 8x7="56

80 + 56 =136

So,8 x 17 =136

Represent multiplications, using place value
equipment and add the 1’s, then 10s, then
100s and then 1000s.

H

(0]

=
%0000000
%00@0.00

%0@@0.‘.

%00@0..0

%0000...

5] 100 x 5 =500

100 60 3

60 x 5 =300 3ix:5=il5

Use a column multiplication, including any
required exchanges.

M9: Short Multiplication

H T U

165
7 x
1155

) —%3

TR el
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Multiplying 2- | Partition one number into 10s and 1s, then 28x15="7
digit numbers | add the parts. 3y 3
by 2-digit
numbers 23x15="7 i = T % x_27 27
. , 230 23,8 34x7 238 34x7
10m 20 x 10 =200 m 8x10=80m [ : g T T
+ 4 0
5m 20 x 5 =100 m? 8x5=40 m? 3 o
10 x 15 = 150 10 x 15 =150 3 4
HTO x 27
150 2 328 34 x7
3x15-45 ‘s 28 x 15=420 680 34x20
- 3 45 9 1 8 34x27
There are 345 bottles of milk in total. 7 i
23 x 15 =345
Multiplying up
to 4-digits by g 40 s ThH T O | 4 3
- 10 1 000
2-digits A ieE | I 3
200 2 8 6 143 x 2
T | 4 3 0 143x10
143 x 12 = 1,716 6 I 7 1 6 143 x 12
17 1 6 |

There are 1,716 boxes of cereal in total.

143 x12=1,716

Progress to include examples that require
multiple exchanges as understanding,
confidence and fluency build.

1,274 x32="7
First multiply 1,274 by 2.
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1 2 7 4
X 3 2
254 8

wv

1,274 x 2

Then multiply 1,274 by 30.

2

x

N MW N

Nwn

2
3 8,2,

4
2
8 1,274 x 2
0 1,274 x 30

Finally, find the total.

|1 2 7 4

x 3 2
2 5 4 8

3 8,2,2 0
4 0 7 6 8

1,274 x 2
1,274 x 30

1,274 x 32

|
1,274 x 32 = 40,768

Multiplying

decimals by
10, 100 and
1,000

Use place value equipment to explore and
understand the exchange of 10 tenths, 10
hundredths or 10 thousandths.

=

CleIcIeIeIeIeIeIelo)

® OGO

0-14x10=14

2:5x10=25
2:5x 100 = 250
2:5x 1,000 =2,500

Th | H 1 O | e |Tth
2 * 5

29,5 %.

2 5 0 |

2 5 0 0 | e
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Multiply
proper
fractions and
mixed
numbers by
whole
numbers.

Understandin
g factors and
prime
numbers

Use fraction circles to support their
understanding.

S5xb

FK: calculating with Fractions

24 +3=8

24+8=3

8 and 3 are factors of 24 because they
divide 24 exactly.

FK: calculating with Fractions
Scaling Model

6xa

1 1 1_1 1
+*2=3 3x3"3

*
Jad *
ks P
Y h
L] st
E stk Privary S @

FK: Calculating with Fractions
2 8 8
sx&=-5-1s

/9

LY

Understand that prime numbers are
numbers with exactly two factors.

13+1=13
13+2=6r1
13+4=4r1

Children should be able to calculate the
answer mentally or with support of jottings
(as seen in pictorial stage) for difficult
calculations.

| know that 31 is a prime number because
it can be divided by only 1 and itself without
leaving a remainder.

| know that 33 is not a prime number as it
can be divided by 1, 3, 11 and 33.
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24 + 5 = 4 remainder 4.

5is not a factor of 24 because there is a
remainder.

1 and 13 are the only factors of 13.
13 is a prime number.

I know that 1 is not a prime number, as it
has only 1 factor.

Understandin
g inverse
operations
and the link
with
multiplication,
grouping and

| have 28 counters.
| made 7 groups of 4. There are 28 in total.

| have 28 in total. | shared them equally into
7 groups. There are 4 in each group.

Represent multiplicative relationships and
explore the families of division facts.

(eo000)(0000)(0000)(0000)(0000)
(e000)(0000)(0000)(0000)(0000)
(eo000)(0000)(0000)(0000)(0000)

12+3=
12 + =3 /IZ\
Dx3=|2

+3=12 D *

sharing | have 28 in total. | made groups of 4. There
are 7 equal groups. 60 =4 =15
60 ~ 15 = 4 Understand missing number problems for

division calculations and know how to solve
them using inverse operations.
22+7?2=2
22+2=7
?+2=22
?+22=2

Dividing 4,000 + 1,000 380+10=38 = = - 5

whole

numbers by a2 B [3 E] E]

10, 100 and /\

1,000 tooo x (] 3,200 + 100 = ?

4,000 is 4 thousands.

4 x 1,000= 4,000

3,200 is 3 thousands and 2 hundreds.
200 +-100=2
3,000 =100 =30
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So, 4,000 + 1,000 = 4

380 is 38 tens.
38 x 10 =380
10 x 38 =380
So, 380 +10 =38

3,200 + 100 =32

So, the digits will move two places to the
right.

Dividing by Use place value equipment to represent Represent related facts with place value Reason from known facts, based on
multiples of known facts and unitising. equipment when dividing by unitising. understanding of unitising. Use knowledge
10, 100 and of the inverse relationship to check.

1,000

PSS-Sy

BRSNS

15 ones put into groups of 3 ones. There are
5 groups.
15+3=5

15 tens put into groups of 3 tens. There are
5 groups.

150+30=5

180 is 18 tens.

18 tens divided into groups of 3 tens. There
are 6 groups.

180+30=6

12 ones divided into groups of 4. There are 3
groups.

12 hundreds divided into groups of 4
hundreds. There are 3 groups.

3,000 +5 =600
3,000 + 50 =60
3,000 + 500 =6

5 x 600 = 3,000
50 x 60 = 3,000
500 x 6 = 3,000
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1200 +400 =3

Dividingup to
four digits by
asingle digit
using short
division

Explore grouping using place value
equipment.

268+2="7?

There is 1 group of 2 hundreds.
There are 3 groups of 2 tens.
There are 4 groups of 2 ones.

264 +2=134

Use place value equipment on a place value
grid alongside short division.

The model uses grouping.

A sharing model can also be used, although
the model would need adapting.

T (e}

i[a 8 [©COCC 00000
000}

T (e}

1]
[ 90000

| T (0]
4 r',. % EOO

Lay out the problem as a short division.

There is 1 group of 4 in 4 tens.
There are 2 groups of 4 in 8 ones.

Work with divisions that require exchange.

0 55 6
7133839 %
3,892 + 7 = 556

Use multiplication to check.

556 x 7 =7
6x7=42

50 x 7 =350
500 x 7 = 3500

3,500 + 350 + 42 = 3,892
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First, lay out the

1 ¢]
s[a 2 EEO6|00 problem.
CEE®
' T ) 0 How many groups of 4 go
4 P} 010000 L) into 9 tens?
g &6&01 2 groups of 4 tens with | ten
left over.
2 T 0 Exchange the | ten left
AR ..... over for 10 ones.
OEOE 1@@@@®| We now have 12 ones.
L10)
2 ﬂ T ' 0 3 How many groups of 4 go
44 P}QP{Q into 12 ones?
0I0 00 3 groups of 4 ones.
Understandin | 80 cakes divided into trays of 6. In problem solving contexts, represent
g remainders T o Lay gat the problens divisions including remainders with a bar
as short division.
-BEs auseasseas - g model.
w ©OO

80 cakes in total. They make 13 groups of 6,
with 2 remaining.

How many groups of 6 go

E_ T o
6(8)%0 @@P@
EOE

into 8 tens?

There is | group of 6 tens.

There are 2 tens remaining.

:

How many groups of 6 go

ones.

(0]
[ —=—=—=/== into 20 ones?
¢ I I @ There are 3 groups of 6

There are 2 ones remaining.

683
E 1
(s | 16 | 16 | 136 EIEE

683 =136 x5+3
683+5=136r3

Dividing
decimals by
10, 100 and
1,000

Understand division by 10 using exchange.

2 ones are 20 tenths.

Represent division using exchange on a

place value grid.

Understand the movement of digits on a
place value grid.
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20 tenths divided by 10 is 2 tenths.

o o] Tth Hth
@ . |0COE®

o [+ ™ | nam | 1-5isloneand

“ . 5 tenths.
@ Hi‘ This is

9 <[ m [ _Hh | equivalentto 10

e aes tenths and 50
| hundredths.

10 tenths
divided by 10 is
1 tenth.
_ ® 50 hundredths
divided by 10 is 5 hundredths.
1.5 divided by 10 is 1 tenth and 5
hundredths.
1.5+10=0.15

O [ [Tth| Hth [ Thth
0l+] 8] 5.
0 [ePo M8 5

0-85 + 10 =0-085

O |« |Tth

Hth

Thth

8-. 5~

P —

8

>5

8:5+100=

0-085
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Concrete

Pictorial

Abstract

Multiplying up | Use equipment to explore multiplications. Use place value equipment to compare methods. Compare and select appropriate
to a 4-digit Method | methods for specific multiplications.
number by a @oe 00 - 00000
single digit ~% loo; 9000 ..2..' S22 Method
number 94 000 (0000 00000 3225 3000 200 20 5
0 (000 OO0 00000 @eeeecceseed) : 3225 4| 12,000 800 80 | 20 |
@e 000 (OGO 00000 1 24900
— 12,000 + 800 + 80 + 20 = 12,900
4 groups of 2,345 Methed &
3225
This is a multiplication: x 4
4x3.000 4x200 4x20 4x5 12900
4 x 2,345 12.000 + 800 + 80 + 20 =12,900 L2
2,345 x 4
Multiplying up
to a 4-digit Method | l 2 35
number by a 1,000 200 30 5 8 2 1
2-digit | 2 3 5 Ix1235
number 20| 20,000 | 4,000 | 600 100 %l
2 47 00 20 x 1,235
I 1,000 | 200 | 30 5 2 59 35 20x1235
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2
2

ulo

L0000 o0 —O N

wWwlo O ©O 0o O o w

== Y

o O OO O o o w

I x5

I x 30

1 x200

1 x 1,000
20x5

20 x 30
20 x 200
20 x 1,000
21 x 1,235

Using
knowledge of
factors and
partitions to
compare
methods for
multiplication
S

Use equipment to understand square
numbers and cube numbers.

5x5=5%=25
5x5x5=5%=25x5=125

Compare methods visually using an area model.
Understand that multiple approaches will produce
the same answer if completed accurately.

20

wv

20

vy nonnounm

5.200

5,200 x 20

5,200 x 5

5,000

200

5,000 x 20

200 x 20

5,000 x 5

200 x5

5,200

5,200 x 5

5200 x 5

5,200 x5

5,200 x 5

5,200 x 5

5,000 200
25 [ 5,000 x25 | 200x25 |

5,200

5,200 x 25

Use a known fact to generate families
of related facts.

1,870 + 11 =170

170 x 12

Use factors to calculate efficiently.

15 x 16
=3x5x2x8
=3x8x2x5
= 24 x 10
=240

(o

17 x 110
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Multiplying by

Understand how the exchange affects decimal

10, 100 and T[o[+] Tt T[o[+] Th T[o Tth numbers on a place value grid. 8 x 100 = 800
1,000 - | ©00 OO® @ 00 8 x300=800x3
Represent 0-3. %é% : é%é T e Tth = 21400
.|eee S0l o350
888 888 @+— OO 2.5x10=25
o/o(o) 55 g0 2.5%x20=25x10x 2
OO OEOE) * |leee = 50
OOO 000 00,0
Multiply by 10. i)f(ct:trl‘rlzi&:fh group 888
0-3x10="? 999
0-3is 3 tenths.
10 x 3 tenths are 30 tenths. e et Lo
30 tenths are equivalent to 3 ones. ~__
0-3x10=3
Multiplying Explore decimal multiplications using place | Represent calculations on a place value grid. Use known facts to multiply decimals.
decimals value equipment and in the context of

measures.

3 groups of 4 tenths is 12 tenths.
4 groups of 3 tenths is 12 tenths.

IO
I3cmI-3cm I3 cm I-3cm

4x1cm=4cm

3x3=9
3x0:3=049
T o [e] Tth
0010
- ©O0®
OO

Understand the link between multiplying decimals
and repeated addition.

+02 +02 +02 +02

T o

Tth

OO0

jclclo)

-
0 |

4x3=12
4x0.3=1-2
4 x0-03=0-12
20 x5 =100
20x0-5=10
20x0-05=1

Find families of facts from a known
multiplication.

| know that 18 x 4 = 72.
This can help me work out:

1.8x4="7
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4x0-3cm=1.2cm
4x1.3=4+1-2=5-2cm

18x0:4=7
180x0-4=7
18 x0-:04="7

Use a place value grid to understand
the effects of multiplying decimals.

H i (0] e | Tth | Hth
2:% 3 6 .
0-2x3 0 . 6
0-02x3 .

Multiply
simple pairs
of proper
fractions.

Understandin
g factors

If I had 3/4 of a chocolate bar and gave you half, w
much of the whole bar would you get?

“If | had three quarters of
chocolate bar, and gave you hallf 3 I 3
of what I had, how much of the et —
whole bar would you get? x
Answer:'lhuW'

&
® @ @]+

Recognise prime numbers as numbers having
exactly two factors. Understand the link with
division and remainders.

Children should be able to calculate the
answer mentally or with support of
jottings (as seen in pictorial stage).

Recognise and know primes up to 100.
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o #

Understand that 2 is the only even

0000 ©00 rime, and that 1 is not a prime
8 8 8 8 8 8 8 00000000 ©0000 0000 (X11) ﬁumber. P
ololelolelolelo 00 0000
. O [ [ [ ]w
2+:4=6 30 + 4 =7 remainder 2 ®
17:2=8rl 17+3=5r2 7+4=4rl 17+5=3r2 |® 12 @ 1415116 @ 18 . 20
4 is a factor of 24 but is not a factor of 30. 21 (22((23) 24 | 25 | 26 | 27| 28|@9), 30
[GD)| 32|33 |34 35 |36 |37) 38 |G| 40
41 | 42 |(43)| 44 | 45 | 46 |(@7)] 48| 49| 50
Dividing by a 0000000000000 T (Howmany | O Use short division to divide by a single
single digit ke e L oot |7 digit.
0000000000000 S
sssssesiees EAle o
groups of 6 [ 6| | t3 12 6 m
arein 13 tens?
There are 78 in total.
There are 6 groups of 13. P 532 02
There are 13 groups of 6. || groupsofs |6[17372 6[1'3 12
..: are in 12 ones?
0 2 2
6|1 '3'2

Use an area model to link multiplication
and division.

? 10 10 I
6 132 | 6 60 60 [6]6]
6x?=132 20 5
6| 120 [ 2]
132 =120 + 12

132+6=20+2=22
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+

Dividing by a
2-digit
number using
factors

Understand that division by factors can be
used when dividing by a number that is not
prime.

Use factors and repeated division.

1,260 +14="7
1,260

1,260 + 2 = 630

630 +7=90

1,260 + 14 =90

Use factors and repeated division
where appropriate.

2,100+12="7

2000 =i +3 i— P2}

Dividing by a
2-digit

number using
long division

Use equipment to build numbers from

groups.
EI Ea s: m :l
HO HO ==§
o8 d8 8 b8 D8 oa

f A & A
H H s
H H H &
q_H .
HO HO 8 H6 H
Ho o Hs He H
08 00 O8 bAa o

182 divided into groups of 13.
There are 14 groups.

EEEEEEEERE

aaa

H H
=
o Ho He
8 He Hed
o Ha He

Use an area model alongside written division to
model the process.

377 +13="7
?
13 377
10 ?
13 130 247
10 10 ?
13 130 130 17
29
f : ]
10 10 9
13 130 130 17
377 +13=29

Use long division where factors are not
useful (for example, when dividing by a
2-digit prime number).

Write the required multiples to support
the division process.

377 +13="7?

0 13 26 39 52 65 78 ql 104 17 |
0xI3 IxI13 2xI13 3x13 4x13 5xI13 6x13 7x13 8xI3 9x13 10

3[3 7 7
-1 30 10
2 & 7
-1 30 10
I 17
-1 17 9
0 29
377 +13=29
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Dividing by
10, 100 and
1,000

o [ -] mh [ Hih [ mth O || Tth | Hih | Thth

Exchange each 0-[ for ten 0-Ols. Divide 20 counters by 10.

0-2is 2 tenths.

2 tenths is equivalent to 20 hundredths.
20 hundredths divided by 10 is 2
hundredths.

Understand the effect of dividing by 10, 100 and
1,000 on the digits on a place value grid.

12
1

f \ 0 h [ Hth
(r2]12]1212]12]12]12[12]12]12] o | :T; =

s 12x10 =12

Understand how to divide using division by 10,
100 and 1,000.

12+20="7

12
1

il-z [12] 2] 2]r]r]r]r] |-2]l

GENERERRENRENRENREER
T

12:10=12 12+2=06

Use knowledge of factors to divide by
multiples of 10, 100 and 1,000.

w— 10 o[ 5 J]—>2

w—[ 5 ] 20 J]—>

40+5=8
8+10=0-8

So,40+50=0-8

Understandin
g the
relationship
between
fractions and
division

Use sharing to explore the link between
fractions and division.

1 whole shared between 3 people.
Each person receives one-third.

®iiF
Y IS

£y #R A8

&

Use a bar model and other fraction
representations to show the link between fractions
and division.

l+3=3

Use the link between division and
fractions to calculate divisions.

5 1

5+4=_=1_
4 4

11 3
11 +4=_=2_
4 4

43




Calculate

Using images children to convert between

decimal decimals, fractions and percentages. Opercentage | fraction | decimal
equivalents 1 - 30% 3 0.3
10 '
w0=0.01= 1% =
m tI go from a fraction !o a percentage
we can convert to a decimal first
73 3/5 — 0.6 — 60%
ﬁ = 0-73 = 7 3% ) )
I - —
L-0.1
7 se=r —-—
10 0-7
Dividing Use a bar model to represent divisions. i
decimals OlO) @@]@ OO [ ] 84 -2 4
0-8 0 -
8 tenths divided into 4 groups. 2 tenths in
each group. ENENENEN 8|4 -2 4
4x2=8 8+4=2 0-5
$0,4x02=08  08:4=02 8|4 -2 7%
0-5 3

8[4 -%2 2%

44




o

Divide proper
fractions by
whole
numbers.

Children to use the fractions bars or
fraction circles available in the resources

room.
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