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	This chapter covers all aspects of work with fractions. It begins by looking at fractions of shapes and showing what is meant by equivalence, and how to simplify fractions. It then moves onto finding a fraction of a quantity and expressing a quantity as a fraction. Next there is a section about adding, subtracting and multiplying fractions and solving problems. Finally, the chapter covers reciprocals and recurring decimals.


Context

Why are fractions useful in the real world? A fraction is a quantity that is not a whole number. It is useful for splitting quantities into equal parts. It is often easier to use a fraction, rather than a decimal or percentage, when finding a part of an amount. We either find a fraction of one whole unit, for example cutting a pizza into half or quarters, or we share amounts in given fractions, for example a pack of 30 sweets divided into thirds. Generally, measurements cannot be expressed simply as integers, so the parts that are left over, as remainders, must be expressed as fractions.

AQA A references

AO2 Number and algebra: Numbers and the number system

2.1, 2.3, 2.4, 2.5
2.2c: “understand equivalent fractions, simplifying a fraction by cancelling all common factors; order fractions by rewriting them with a common denominator”

AO2 Number and algebra: Calculations

2.2, 2.6, 2.7, 2.8, 2.10
2.3c: “calculate a given fraction of a given quantity, expressing the answer as a fraction; express a given number as a fraction of another; add and subtract fractions by writing them with a common denominator;…”

2.9
2.3d: “understand and use unit fractions as multiplicative inverses; multiply… a fraction by an integer, by a unit fraction…”

2.11
2.3a: “…understand ‘reciprocal’ as a multiplicative inverse, knowing that any non-zero number multiplied by its reciprocal is 1 (and that zero has no reciprocal, because division by zero is not defined);…”

All
2.3l: “use efficient methods to calculate with fractions, including cancelling common factors before carrying out the calculation, recognising that, in many cases, only a fraction can express the exact answer”
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Answers to diagnostic Check-in test

1
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Chapter 2 • Fractions • Check-in test

1
7  6 = 

2
3  9 = 

3
5  6 = 

4
28 ÷ 7 = 

5
72 ÷ 8 = 

6
What is half of 32?

7
What is half of 18?

8
What is a quarter of 20?

9
What is a fifth of 20?

10
What is a third of 24?

	Incorporating exercise:
2A

Homework:
2.1


Example:
2.1


Learning objective(s)

· recognise what fraction of a shape has been shaded

· shade a given simple fraction of a shape

Prior knowledge

Pupils should understand what the term ‘fraction’ means.

Starter

Give each pupil a sheet of A4 plain paper. Using coloured paper makes the activity more interesting. Ask pupils to fold their paper in half. Discuss the different ways this can be done. Repeat with quarters, eighths, and then thirds.

Main teaching points

Make sure that pupils are clear about the main features of a fraction.

· The denominator determines the number of parts into which a shape is divided.

· The numerator determines how many parts of the shape are shaded.

· Each part or division of the shape must be the same size.

Common mistakes

Pupils do not always realise that when a whole is divided into fractions, each fractional part must be the same size. A common question is, ‘Do you want the bigger half?’

Pupils cannot always write fractions correctly.

Plenary

Draw a diagram on the board.

Ask pupils to find ways of dividing the shape into half. Ask, ‘What do all the ways have in common?’
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	Incorporating exercise:
2B

Homework:
2.2


Example:
2.2
	Key words

denominator

numerator


Learning objective(s)

· add and subtract two fractions with the same denominator

Prior knowledge

Pupils should be able to recognise shaded fractions of shapes.

Starter

Give each pupil a sheet of A4 plain paper. Using coloured paper makes the activity more interesting. Ask pupils to fold their paper in half, in half again and then again, so there are eight equal parts. Ask pupils to shade two of these parts. Discuss the different ways pupils do this. Explain that two-eighths of the paper have been shaded. Ask if pupils can tell you another way of saying ‘two-eighths’.

Main teaching points

Using the appropriate mathematical words, explain how to add and subtract fractions with the same denominator. Emphasise that they must not add the denominators.

Common mistakes

Some pupils will add the denominators as well as the numerators.

Plenary

Write the following on the board:
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[image: image4.wmf]6

1


Ask if any pupils know the answer. They will probably reply two-ninths. Emphasise the rule that fractions can only be added if they have the same denominator. Ask pupils if they can see any way of solving the problem. Guide them to turn one-third into sixths. Get the answer of three-sixths and cancel down. Another way of showing this is to use a shape split into six parts.

Repeat with other examples if there is time.

	Incorporating exercise:
2C

Homework:
2.3


Example:
2.3
	Key words

equivalent


Learning objective(s)

· recognise equivalent fractions

Prior knowledge

Pupils should know what a fraction is and understand the word ‘equivalent’. They also need to know the times tables to 10  10.

Starter

Give pupils a copy of the ‘100 club’ multiplication square. Give them 10 minutes to fill in as many answers as they can. Any pupil with 100 correct answers becomes a member of the 100 club and receives a certificate.


The ‘100 club’ multiplication square
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Main teaching points

The aim for this section is for pupils to learn what equivalent fractions are. They need to understand that two or more fractions that look different can represent the same part of a whole. One good method of showing equivalence is given in the activity ‘Making eighths’, in the Pupil Book. This could be demonstrated to the class or pupils could do it themselves. Pupils must understand that they have to multiply both the numerator and the denominator of the initial fraction by the same number, to produce a fraction that is equivalent.

Plenary

Go around the class asking pupils to suggest fractions that are the same size as two-fifths.

Ask pupils to tell you the simplest way of showing 
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50

. Explain that this is the sort of work they will be doing in the next section.

	Incorporating exercise:
2D

Homework:
2.4


Examples:
2.4
	Key words

denominator

lowest terms

numerator


Learning objective(s)

· create equivalent fractions

· cancel fractions, where possible

Prior knowledge

Pupils must be able to recognise equivalent fractions.

Starter

Go around the class asking pupils to give fractions that are the same size as one half. Repeat, asking for fractions that are the same size as one quarter.

Main teaching points

Pupils must understand that fractions can only be simplified by dividing the numerator and denominator by the same number. A simplified fraction has the same value as the original fraction. Simplification should be continued 

until it is impossible to divide by the same number any more, for example, 
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36

 can be simplified to 
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 by dividing both numerator and denominator by 2. To reach its most simple form, the denominator and numerator must be divided by 18 to get 
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.

Common mistakes

Pupils do not always give their answers in the lowest terms. They may not identify all of the common factors of the numerator and denominator.

Plenary

Check pupils’ understanding of ‘most simple form’ by asking them to simplify fractions such as 
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 and 
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.

Encourage pupils to look for other common factors once fractions have been cancelled. For example, 56 and 100 divide by 2 to give 
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28

. These also divide by 2 to give 
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, which will not cancel any further.

	Incorporating exercise:
2E

Homework:
2.5


Examples:
2.5
	Key words

mixed number

proper fraction

top-heavy


Learning objective(s)

· change top-heavy fractions into mixed numbers

· change a mixed number into a top-heavy fraction

Prior knowledge

Pupils should know that it is possible to have fractions greater than 1 and that, for example, 1
[image: image13.wmf]4

1

 means one whole 

one plus one quarter of a whole.

Starter

Give pupils some practice in factorising by asking questions such as, ‘What is the largest number that will divide exactly into 12 and 18?’ Repeat with other pairs such as 12 and 15 or 18 and 24.

Ask, ‘What is the rule for finding the highest number? How is this useful with simplifying fractions?’

Use a simple fraction such as 
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. Ask, ‘How can you simplify this?’ Repeat for 
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.
Main teaching points

Make sure that pupils understand that not all fractions are proper fractions. A fraction in which the numerator is greater than the denominator is called an ‘improper’ or ‘top-heavy’ fraction.

Stress that any top-heavy fraction can be converted into a mixed number that is made up of a whole number and a fraction. The fraction should be simplified to its lowest terms.

Make sure pupils understand that a whole number can be represented by a fraction with a denominator of one.

Common mistakes

Pupils find it much more difficult to change mixed numbers into top-heavy fractions than the other way round. They often use the whole number as the denominator of their improper fraction.

Differentiation

Questions 1–30 of exercise 2E are grade G and questions 31–60 are grade F. Lower attaining pupils may need to draw diagrams to help them understand the conversions.

Plenary

Ask questions such as, ‘Maria has three and three-quarter pizzas. How many quarters does she have?’

	Incorporating exercise:
2F

Homework:
2.6


Example:
2.6
	Key words

lowest terms
proper fraction

mixed number
top-heavy fraction


Learning objective(s)

· add and subtract two fractions with the same denominator, then simplify the result

Prior knowledge

Pupils should understand equivalent fractions and be able to simplify by cancelling.

Starter

Draw a 6  4 grid. Ask someone to shade one-sixth, then ask someone else to shade one-eighth and then 
one-quarter. Ask, ‘What fraction is shaded altogether?’ Tell pupils that this is the same as 
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Let pupils draw a different grid and use it to add together simple fractions.

Main teaching points

You can only add and subtract fractions that have the same denominator. It is therefore necessary to use equivalent fractions to make the denominators the same before adding and subtracting them. Then it is important to add only the numerators. See also the notes on page 36 of the Pupil Book.

Common mistakes

Pupils do not always give the answer in its lowest terms.

Some pupils will add or subtract both the numerators and the denominators.

Differentiation

Questions 1 and 2 of Exercise 2F are grade G, question 3 is grade F and question 4 is grade E. Lower achieving pupils will find equivalence difficult and they may need a fraction number line to help them. They should complete all of question 1. Higher achieving pupils could just do questions 3 and 4.

Plenary

Check pupils’ understanding, particularly of subtracting a fraction from a whole number. Use questions 

such as 3 – 
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	Incorporating exercise:
2G

Homework:
2.7


Example:
2.7


Learning objective(s)

· solve problems that have been put into words

Prior knowledge

Pupils will need to know how to add and subtract simple fractions.

Starter

Use mini-whiteboards or simply ask questions such as:

What fraction of a week is 1 day?

What fraction of a year is 1 week?

What fraction of a year is 1 month?

What fraction of a circle is a right angle?

What fraction of a pound is 50p, 25p or 30p?

What fraction of an hour is 1 minute?

What fraction of a metre is 33 centimetres?

Main teaching points

Pupils need to realise that their examination questions and most real-life problems involving fractions will be set out in words. They have to read the question and decide what they need to do to answer it correctly. They should then write down the calculation they are going to perform and work it out. They will gain marks for doing this in the examination.

Common mistakes

Examiners complain that the most common mistake pupils make is just to write down answers with no write-up of the method they have used. Pupils must be discouraged from doing this.

Plenary

Do some mental calculations of the complements to 1, for example one minus three-fifths. After a while ask pupils if they can see a simple rule for doing this. Mention that this type of problem occurs in a topic called probability, which they will meet later in the course.

	Incorporating exercise:
2H

Homework:
2.8


Example:
2.8


Learning objective(s)

· find a fraction of a given quantity

Prior knowledge

Pupils need to know how to use the fraction button on a calculator. They should also know how to use a calculator to multiply and divide.

They must know the times tables to 10  10.

Starter

On the board, draw a line that is 60 centimetres long. Say to pupils, ‘I want to mark a point that is halfway along the line. Where should I put it?’ Discuss their answers and then mark the point in the correct position. Repeat with other fractions such as one-third, one-tenth, one-fifth.

Main teaching points

Remind pupils how to use their calculators for these questions. Stress that they should always divide by the denominator and multiply by the numerator.

Differentiation

Questions 1 and 2 of Exercise 2H are grade G, questions 3 to 12 are grade F. There is a lot of reading involved in this exercise; lower achieving pupils may need help accessing the mathematics.

Plenary

Check pupils’ understanding by asking quick-fire questions such as ‘What is three-quarters of eight centimetres? What is two-thirds of 90°? What is three-fifths of 60 minutes?’

Discuss the mental process. For example, for two-thirds of 90°, first find one-third of 90 and then multiply it by two.

	Incorporating exercise:
2I

Homework:
2.9


Example:
2.9


Learning objective(s)

· multiply a fraction by a fraction

Prior knowledge

Pupils should know the times tables up to 10  10.

Starter

Ask pupils, ‘What is a half of a half?’ Many will answer one.

Ask pupils to draw a 2  2 grid and then shade half of it. Then ask them to shade half of the half they shaded before. Ask, ‘What fraction of the original shape has been shaded twice?’

Repeat with a 3  2 grid, first shading half then a third of the same half. Ask, ‘How much is shaded now?’ Then ask, ‘Do you notice anything about the fractions you have shaded? Who can use the three fractions to make up a number sentence or a problem?’

Main teaching points

It is essential for pupils to understand that when they are multiplying by a proper fraction, the answer will be smaller than the original number. Multiplying fractions is quite simple, as they just multiply the numerators together and multiply the denominators together. Remind them that they can cancel and simplify the answer if necessary.

It is often easier to cancel before doing the multiplication. Show pupils an example of this, such as 
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  
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, using both methods. Advantages of cancelling before the multiplication are that the tables facts required are easier and the answer does not need to be cancelled.

Plenary

Put the following multiplication on the board: 
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  
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Discuss why it may not be a good idea to multiply all the numerators and denominators (easy to make a mistake, difficult calculations).

Ask pupils if they can see any numbers, top and bottom, that will cancel. Cancel as much as possible. You should end up with all the top cancelled and 5 and 3 on the bottom.  Make sure pupils understand that there are ones left on top and not zero. The final answer is 
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.

	Incorporating exercise:
2J

Homework:
2.10


Example:
2.10


Learning objective(s)

· express one quantity as a fraction of another

Prior knowledge

Pupils should be able to simplify fractions.

Starter

Use a metre rule or draw one on the board. Show a length of 20 centimetres on the rule and ask what fraction this is of the whole rule. Ask, ‘Can this be simplified?’ Repeat with other numbers of centimetres and then ask questions such as, ‘What fraction is 20 centimetres of two metres?’ Bring in other measures, such as money or time.

Main teaching points

Encourage pupils to see that the first number in the problem becomes the numerator of the fraction and the second the denominator. They should simplify their answers where possible.

Make sure pupils know that the two numbers must be in the same units.

Plenary

Ask pupils for numbers that go into 360. Ask them to form a pair of numbers, such as 1  360 = 360, 2  180 = 360. Write them on the board and then ask for fractions of 360, for example, ‘What fraction of 360 is 36?’

Discuss the connection between the multiplications and the fractions.

	Incorporating exercise:
2K

Homework:
2.11


Examples:
2.11a, 2.11b, 2.11c
	Key words

rational number
recurring decimal

reciprocal
terminating decimal


Learning objective(s)

· recognise rational numbers, reciprocals, terminating decimals and recurring decimals

· convert terminal decimals to fractions

· convert fractions to recurring decimals

· find reciprocals of numbers or fractions

Prior knowledge

Pupils will need to know how to round decimals and how to convert fractions into decimals using a calculator.

Starter

Ask pupils what one-half is as a decimal, then one-quarter and then one-eighth. Look at what is happening to the decimal as the denominator is doubling. Explain that this is a way of working out other decimals when you know that 0.5 is a half. Ask. ‘What is three-eighths? Five-eighths? ... How about one-fortieth? One-eightieth? 

One-sixteenth?’ Discuss the answers.

Write fractions on the board and discuss them with the pupils. Ask them what one-third is as a decimal. Make sure 

they understand the difference between 
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 and 
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Main teaching points

Pupils need to understand that fractions can be expressed as either terminating or recurring decimals. Terminating decimals are finite and have denominators that have only prime factors of 2 and 5. All other fractions convert to recurring decimals. Recurring decimals contain a digit or a block of digits that repeats. This is indicated by a dot on top of the single recurring digit, or over the first and last digits in a block.

Examiners expect pupils to know 
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 and 
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 as recurring decimals, and that these are usually rounded to 0.33 and 0.67. When using a calculator with recurring decimals pupils need to remember that answers will be rounded and so will not be true answers.

The reciprocal of a number is the result of dividing the number into one. Reciprocals of fractions are easy as they are simply the number turned upside down. Reciprocals of decimals can be found by converting into fractions.

Plenary

Pupils will have found out that 
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 = 0.11111... and 
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 = 0.2222... . Establish that 
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 = 0.3333... and ask pupils 

what common fraction this recurring decimal represents. Show that 
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 cancels to 
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Carry on with 
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, 
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 and 
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Pupils will have no problem seeing that 
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 = 0.9999... . Ask them what fraction is represented by 
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.

Leave them with the apparent fallacy that 1 = 0.99999... .
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