First4 %
Maths

Planning Overview
Year 6 Fractions

Use common factors to simplify fractions; use common multiples to express fractions in
the same denomination

Compare and order fractions, including fractions > 1

Add and subtract fractions with different denominators and mixed numbers, using the
concept of equivalent fractions

Multiply simple pairs of proper fractions, writing the answer in its simplest form [for
example, 41x21=81]

Divide proper fractions by whole numbers [for example, 31+2=61]

Associate a fraction with division and calculate decimal fraction equivalents [for
example, 0.375] for a simple fraction [for example, 8 + 3]

6F—-1Recognise when fractions can be simplified, and use common factors to simplify
fractions.

6F-2 Express fractions in a common denomination and use this to compare fractions
that are similar in value.

6F-3 Compare fractions with different denominators, including fractions greater than ],
using reasoning, and choose between reasoning and common denomination as a
comparison strategy

Teaching and Learning

Equivalent In Year 5, children will have found equivalent fractions where the
fractions denominators are multiples of the same number. The children will need
to build on this knowledge to find equivalent fractions with different
denominators.

Ask children to remind you what they know about equivalent fractions.
What is the rule that they learnt?

How many equivalent fractions can you find to the fraction g?

Ensure children are confident to apply their learning to be able to
solve SATs style questions before moving on.

e.g.

W=
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Tick two shapes that have % shaded.

Encourage the children to apply their knowledge of equivalent
fractions to convert two fractions so that they have the same
denominator.

2 3
eg 3 and "
What are you using your knowledge of here?
Ensure the children know that they are applying their knowledge of
common multiples.

Simplifying Show the children two fractions that are equivalent.
fractions z2_4
510

What has happened here? The numerator and denominator of the first
fraction have been multiplied by 2.

Ask the children what they would have done if they started with %.

They would have divided the numerator and denominator by 2
because 2 is a common factor. Explain that this is called simplifying.
Children need to know: A fraction can be simplified when the
numerator and denominator have a common factor other than 1.

Explore the example %. Show the children that you can simplify in one
step orin two.
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+4 +2 -2
N NN
4 .1 4 .2 .1
12 3 12 6 3
N, A\
+4 +2 + 2
Figure 21: simplifying 142 by dividing the Figure 22: simplifying 142 in 2 steps

numerator and denominator by the highest
common factor

Taken from — mathematics guidance: Key Stage 1 and 2 — Non-statutory guidance for the National Curriculum in England.

When you simplify using the highest common factor, it is more efficient
as you only have to complete one step.

Provide the children with more examples of simplifying where the
numerator is a factor of the denominator. Encourage them to notice
that the numerator is the highest common factor.

3 7 12
'g'g 28 36

6 is not a factor of 15 so how could you simplify this fraction?

6

15

Encourage the children to use the term ‘highest common factor’. The
highest common factor of 3 and 15 is 3 so you can divide the

numerator and denominator by 3 to simplify the fraction to %

Give the children time to practise simplifying fractions where the
numerator is not a factor of the denominator.

8 12 9

eg —
g18 20 12

Always/sometimes/never

To simplify a fraction you just half the numerator and denominator
until you can’t halve them anymore. Is this always, sometimes or never
true?

Jasper thinks that these fractions are equivalent because all of the

numbers have 5 as a common factor. Do you agree? Explain.
15 25

20 50
He thinks these are equivalent because all of the numbers have a
common factor of 3. Do you agree? Explain.

14 21

18 27
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Allow the children to apply their knowledge to simplifying improper
fractions and mixed numbers.

e.g.

+4 +4

20_5 _ 42 20_,48 _ 42

1 3 3 12 12 3

A A
=4 =4
Figure 23: simplifying % to g , then Figure 24: converting % to g, then
converting to a mixed number simplifying

Taken from — mathematics guidance: Key Stage 1 and 2 — Non-statutory guidance for the National Curriculum in England.

Children should learn that when the numerator and denominator of a
fraction have no common factors (other than 1) then the fraction is in
its simplest form.

Ask the children how can you ensure that you have converted a
fraction into its simplest form?

“To convert a fraction to its simplest form, divide both the numerator
and the denominator by their highest common factor.”

Provide children with a set of fractions and ask them to sort them
whether they are in their simplest form or not, including mixed and
improper fractions.

In its simplest form Not in its simplest form

Ask them to prove why they are not in their simplest form.

Sample SATs question
Write the two missing values to make these eguivalent fractions correct.

30

30
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How much water is in this beaker? Write your answer as a fraction of a litre in its
simplest form.

— 1 litre

Taken from — mathematics guidance: Key Stage 1and 2 — Non-statutory guidance for the National Curriculum in England.

Compare In Year 5, children will have learnt how to convert between improper
fractions fractions and mixed numbers. Ensure the children have retained this
including

fractions >1.

knowledge before moving on.

First explore which fraction is larger when the numerators are the
same.
2 2
576
Which fraction is larger? How do you know?
You could show this with a bar model to support.

1 1
6 6

ol=
[=1
ol

o=

o=

=
(3,1 B
(4,1
)=

2.2

5 6
. . 2 2
Figure 27: bar models to compare 5 and 5

Taken from — mathematics guidance: Key Stage 1and 2 — Non-statutory guidance for the National Curriculum in England.

When the numerators are the same, we can order the fractions
without doing any calculating. Remind children that the larger the
denominator, the smaller the fraction. Therefore, ; is less than %

Jess writes this. Explain how you know she is correct.

3
- >
4

N|w
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Only a fraction of each whole rod is shown. Using the given information, identify
which whole rod is longer.

Explain your reasoning.

Move on to questions where the numerators are different. Children
should be confident converting fractions into the same denominator
where one is a multiple of the others.

1 4
eg ; and =

The children will now need to find common multiples to find common
denominators in order to be able to compare.

e.g. § and %.
8 is not a multiple of 3 but 24 is a common multiple of 3 and 8. The

common denominator will be 24. The children will then need to convert
both fractions to have a denominator of 24.

Position the symboils <, > or = to make these statement correct.
32
L3
4 7
HEE

11 6

9 5

Now provide the children with worded problems where they have to
compare amounts.

eg.
Jasmine and Imran are raising money for charity. Jasmine has raised

% of the total amount. Imran has raised % of the amount. Who is the
closest to their target?

Would you rather?
On a really hot day, would you rather drink % of a bottle of water or ; of
a bottle of water?
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Sample SATs style question.

5
Tick the fractions less than 8

ST

HEEEI

Only a fraction of each whole rod is shown. Using the given information, identify
which whole rod is longer

Explain your reasoning.

Order
fractions
including
fractions >1.

The children can now apply their knowledge of equivalent fractions
and simplifying to order fractions with different denominators where
there are more than 2 fractions. Ask children to roll a 1-12 dice four
times to create a set of three fractions. They must then order them
from the smallest to largest.

Simplify these fractions first. What do you notice? Why will it now be
easy to order them from largest to smallest?

3 5 & 2z 4 6
18 20 8 18 12 60
Sample SATs style question
Here are four fraction cards.
3 ) 6 e
4 8 12 16

Use any three of the cards to make this correct.
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Now give examples where there are several improper fractions and
several mixed numbers to order.

eg.

Order these in ascending order.
5
4

NN
ul| @
Hlb—‘
olo

Order these in descending order.

(LI R
4 3 6 3

Ask the children to complete questions where there is a mix of proper
fractions, improper fractions and mixed numbers where the
denominators differ.

7 7 8 23 9

12 8 3 24 12

Can they order any without converting to a common denominator?
Explain.

Find two fractions that make this correct. The denominators have to
be different. Find three different examples.

>_

O

7

Add fractions to the boxes below so that they are ordered from the
smallest to the largest.

3 1 7
8 2 10 5

Add and
subtract
fractions

In Year 5, the children will have practised adding and subtracting
fractions whose denominators are all multiples of the same number,
including mixed numbers.

Show the children the question below. Why is this difficult? Ask them to
discuss how they can use their previous learning to help them to solve
the problem.

+

N | =
W

The children will need to convert them both into fractions with a
common denominator and then they can add the fractions.
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Why is the answer not %?

How would this work with subtraction?

NN
I
©lr

Allow the children to practise adding and subtracting proper fractions
together.

As an extra challenge, ask the children to ensure all of their answers
are in their simplest form.

Complete the part-whole model. Can you write the answer in its
simplest form?

Sample SATs question.

In this circle, ; and ; are shaded.

What fraction of the whole circle is not shaded?

Sam added two fractions together and got % as the answer.
Write down two fractions that Sam could have added.

Tom wrote down two fractions. He subtracted the smaller fraction from the larger
and got % as the answer.
Write down two fractions that Tom could have subtracted.

Tom and Sam shared equally one third of a chocolate bar.
What fraction of the chocolate bar did each child get?

Can you find three unit fractions that add together to make 1?

Now progress to adding and subtracting mixed numbers.
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Ask the children to add and subtract proper fractions to mixed
numbers. What do we need to do before we can add or subtract?

+

_
S lw
wIN

The children will need to convert the fractions so that they share a
common denominator.

9 8
l=+—=-=
12 12

Explore the use of a number line to add the fractions.

43 5

12 12
9 e
135 2 21

Complete the same process with subtracting a proper fraction from a
mixed number.

Allow the children time to practise this skill with a range of fluency
questions.

Apply knowledge to solving problems

Alife and Ellie bought some pizzas. Ellie ate lgof a pizza more than

Aflie. Aflie at 2 of a pizza. How much did they eat altogether?

Sample SATs question
Fill in the missing numbers.

v

10




First4 ™%
Maths

The numbers in this sequence increase by the same amount each time.

Write the missing numbers.

—
—h
(o o][4)]
N
N

Now explore how to add and subtract mixed numbers using a number
line.

e.g.4§— 1§=

As there is large room for error, first ask the children to make an
estimate of what the answer will be. Use the strategies from addition
and subtraction and multiplication to discuss how you can round
mixed numbers to help to make estimations.

Sample SATs question

Layla wants to estimate the answer to this calculation.

9 1 4
3ﬁ-2§+1g

Tick the calculation below that is the best estimate.

Tick one.

3242 []
a2t [
422 []
521 [

When finding the exact answer, the children need to convert the
fractions so that they have a common denominator.

2 14 6 18
42 =42 =12
3 21 7 21

They can then use a number line to compelte the subtraction.

4 14

17 3 14 N
2= — 14
21 321 4

21

11




First4
Maths

Ask the children to explore different strategies for adding and
subtracting mixed numbers. Which method is the most efficient and
why?

On Monday | ran 1% km and on Tuesday | ran 2% km.
How far did | run altogether on these two days?

On Wednesday | ran 1% km and my sister ran 2% km.
How much further did my sister run than | did?

Apply knowledge to solving more problems.
Grace, Ellie and Alfie bought some pizzas to share. Grace ate 1 1—72

pizzas more than Alfie. Ellie ate 1 % pizzas. Alfie ate % more than Ellie.
How many pizzas do they eat altogether?

The number in each box is the sum of the two numbers below it. Write
in the missing numbers.

Altogether on Monday and Tuesday | ran 3% km. On neither day did | run a whole
number of km.

Suggest how far | ran on Monday and how far on Tuesday.

On Wednesday | ran some km and my sister ran 1;— km further than | did.
Altogether we ran 4% km.

How far did | run on Wednesday?

12
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Multiplying
pairs of proper
fractions

Ensure that children have recalled how to multiply proper fractions
and mixed numbers by whole numbers from Year 5.

Paper folding
To find 2 x 2 we are finding 3ofl
4 2 4 2

Ask children to fold a piece of A4 paper in half lengthways and shade %
of the paper:

Now fold the same paper into quarters cross ways by folding in half
and half again to make four equal parts and shade % in a different
colour:

The paper now shows % of % in the parts that are shaded in both

colours.
Ask children how many parts are shaded in both colours? 3
How many parts are there in total? 8

3 out of 8 parts are shaded so % is the answer to % of%

Repeat with other examples.

13
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Now get children to explore this concept with a bar model. Note that of
means the same as x.

e.g. Find % of % (this could be written as % X %)

1
1 1 1
3 3 3
1
1 1 1
] 3 3
1
1 1 1
4! 3 3
?
1
1 1 1
3 3 3
1
1 1 1
3 3 3
1 1 1 1 1 1
6 6 6 6 6 6
Taken from NCETM PD materials
Again complete with other examples.
What question has been represented here?
1
L 1 1 1 1 1
(i} 3] 6 ] 5] 6
?
1
1 1 1 1 1 1
6 6 6 6 (5] 6
1
1 1 1 1 1 1
6 6 6 6 6 6
L S s L I LA e A e
12 (12 |12 [ 12 112 112 112 |12 [ 12 |12 |12 |12

14
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Taken from NCETM PD materials

Provide children with a list of calculations that they have represented
in this way. What do they notice?

e.g.
1.1 1 1.1 1
— — — T
2 4 8 4 2 8
1.1_1 1.1_1
_ = _ =
2 3 6 3 2 6
1.1 1 1.1 1
—_ ¥ =__ — W= __
2 6 12 6 2 12
1.1 1 1.1 1
_ = —_ =
3 5 15 5 3 15

What do children notice? Encourage them to see that the numerators
have been multiplied and so have the denominators.

Repeat the activity for other pairs of fractions where the numerators
are note one, including where a simplification of the final fraction is
needed.

|l w
X
wIiN
1]
1]
N |-

James says that the answer to the question below is one
quarter. Is he correct? Explain your thinking.

1 3

3 4

Always/sometimes/never
Steven says that when you multiply two proper fractions, the answer
gets smaller. Is this always, sometimes or never true?

15
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Fill in the missing symbols (<, > or =).

1 1
%6 O 2
%x‘l O

| =

[ -
X

[ I

b | =

2O
— —
2 6 6

‘How many solutions can you find to make the
statement true?’

X x =

20

Taken from NCETM PD materials

True or false?
The sum of two fractions is always greater than their product.

If | divide a fraction by a whole number, the quotient is always smaller than
the dividend.

Explain your reasoning.

Complete the first bullet point from the question.

Digging Deeper
SETTING THE SCENE

Here are two fractions multiplied by each other. The answer has been given in its simplest form
Can you find two fractions that can be multiplied to make this statement correct?

=z
16

x
I
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EXPLORE
Find as many possibilities a5 you can for solving the abowe using four different digits in each
calculation. Which digt cards cannot be used? Why can these not be uszed?

1112|(3]|4]|5/||6]|7||8]|9

Guide children
into looking at multiples
of 7and 16.

which equivalent fractions
could be used instead of X2
How will this help you?

— e

N R R R
§-8-8 B-8-6
OE0REERRE

P

TAKING IT FURTHER
Da you agree or disagres with this statement?

There are no proper fractions that can be multsplied together when finding all possibilities, that
will use all of the digit cards.

HEEEEEREE

1-B-F

I/h;;;q:ﬂ Fﬂ::l:h\"l
|\‘1 will this start w?
l!-""_“'“-_

Enceurage children to
work systematically starting
with the answer and working
bachwards.

O

Suggested starting point

5-8-8 6-8-8 H-0-8
A5 the children work through the possibilites, they vl see that the digit 5 and 9 cannot be used
a5 part af the ansear.

OUTCOME
Children will recognise the comelaton between factors and multiples when multiplying fractions
by fractions.

17
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Divide proper
fractions by
whole
numbers

Use the following representation to recap what the children have
learnt about multiplying fractions. There are two ways that they know

of to represent one half of %.

1 1 1 1
=X-0or-Xx-
4 2 2 4

1
1 1 1 1
q 4 ] 4
1
il 1 1 1
<| 4 4 4
1
| 1 1 1
3 4 4 4
?
1
1 1 1 1
q 4 ] 4
1
1 1 1 1
7 4 4 4
1 1 1 1 1 1 1 1
8 8 8 8 8 8 8 8

Taken from NCETM PD materials

Ask the children if they can think of another way to halve numbers in
maths. Children should be able to say that you can divide by two.
Show them the equation % + 2 = Discuss with the children how it relates
to the bar models above.

1

1
1.9:-1
4 8

Look at the two methods side by side.
1 1 1

What is the same? What is different?

18
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Complete this process with this image. Can the children apply their
learning?

1
1 1 1
3 3 3
1
A 1 1
] 3 3
1
1 1 1
4! 3 3
?
1
1 1 1
3 3 3
1
1 1 1
3 3 3
1 1 1 1 1 1
6 6 6 6 6 A

Taken from NCETM PD materials

R

B[]

1

This bar model represents i +3= o>

Ask children to explain how it shows this.

o | ==

(eg. % of the whole is shaded. The i is divided into 3 parts and the
other % are also divided into 3 parts each. There are 12 smaller parts,

and one is shaded so- + 3 = i)
4 12

What does this bar model show?

19



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjywIi9laLXAhVoKsAKHSTfDcAQjRwIBw&url=https%3A%2F%2Fwww.splashmath.com%2Fmath-skills%2Ffifth-grade%2Ffractions%2Fdivide-unit-fraction-by-a-whole&psig=AOvVaw3JtF88QeNsAj5s2z-tANOR&ust=1509790323725107

First4
Maths)

Draw a diagram to represent this division:

l.3-
4

Ask the children what division question can be used to represent the
following multiplication.

W
x
TSN
1

Provide the children with fluency questions to divide proper fractions
by whole numbers.

Fill in the missing numbers.’

1 1 1
—+ 3 =—x —+ 4 = X
8 8 4

5 5 2

— = ) =—x — =7 = x
9 9 3

1 1 31 3
—X—=—*% — X —=—1+
74 7 5 2 5

Taken from NCETM PD materials

Now move on to examples where the numerator is a multiple of the
divisor. Show the children that another way to use pictures to support
division of fractions is a number line — this helps to make the link with
repeated subtraction and reinforces the concept of a fraction as a
number with a numerical value.

Draw a number line from O to 1.

Divide the number line into the number of parts for your fraction e.g.
five parts for fifths.

Mark your fraction on the number line.

Jump back (or forwards) in equal steps to (or from) zero.

Use your number line to work out the value of each step.

e~

0

3
5

=
(5 B3N]
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Ask children how this number line shows that % +3= % Each of the 3

repeated subtraction steps represent § When would this method work

and when would it not? Try to get the children to spot that the
numerator is a multiple of the divisor. Together go through some
examples where the numerator is a multiple of the divisor.

Always/sometimes/never

Ben says that when you divide a proper fraction by a whole number,
you only divide the numerator. Is this always, sometimes or never true?
Explain.

(Here you will be looking for the children to explain that when the
numerator is a multiple of the divisor, this method would work.
However, when it is not, the previous method is needed.)

Use the digits 1, 2, 3, 4 and 5 to make a proper fraction and a whole
number to divide:

?
;+?
?

What is the biggest quotient (answer) you can make? What is the
smallest?

In each number sentence, replace the boxes with different whole numbers less
than 20 so that the number sentence is true.

X

e Dl\D

X
o

e 00 O

m

L=

|
L
A

| =

10000~ OO O-

21
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Now ask the children to sort these calculations and explain why they
have chosen to put them in each of the sections. Ensure that they
solve the calculations also.

12 12 6 . 6 .
E " 3 E - 5 F g 3 ?_ B 4
v 10 . 56 . 54 .
5+2 5 7 =7
Numeratoris a Numeratorisnota

multiple of the divisor | multiple of the divisor

True or false?
The sum of two fractions is always greater than their product.

If | divide a fraction by a whole number, the quotient is always smaller than
the dividend.

Explain your reasoning.

Complete the second bullet point of this question.

Associate a
fraction with
division and
calculate
decimal
fraction
equivalents.

If you have children who are confident with the formal written method
of division and secure in their understanding of applying this to
decimals, you may want to cover this here. If not, this will be covered in
the decimals and percentages unit.

22



