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Licence agreement
This is a legal agreement between you, the teaching institution, and PG Online Limited. PG Online Limited grants to you a non-exclusive, non-transferable, revocable licence to use this unit and all the worksheets, PowerPoint presentations, teaching guides and other associated files distributed with it in the course of teaching by your teachers and/or employees.
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In consideration of the licence granted to you, you shall indemnify PG Online Limited against all liabilities, costs, expenses, damages and losses (including but not limited to any direct, indirect or consequential losses, loss of profit, loss of reputation and all interest, penalties and legal costs and all other professional costs and expenses) suffered or incurred by PG Online Limited arising out of or in connection with the exercise by you of your rights granted under this licence. 

Teacher’s Guide
Introduction
This teacher’s guide contains a detailed lesson plan to accompany the set of PowerPoint slides and worksheets for each lesson.
The lessons are designed to form a basis for ideas for the teacher and should be adapted to suit the teaching style and preferences of the individual teacher, and the resources and nature of the individual school or Mathematics department.
The material supplied for this unit includes:
6 PowerPoint presentations, each designed to cover between 1 and 3 hours depending on the previous knowledge and abilities of students 
6 exercise sheets
An end-of-unit test for assessment purposes
Summary
The unit is subdivided into six lessons and is intended to be taught over approximately two - three weeks.  The unit covers topics in Sections N1, N2, N8 and R3 of the AQA GCSE Mathematics 8300 specification. It is in the linear nature of the specification that this material will be revisited and applied, and more complex and varied problems introduced, in many subsequent units.

Learning Outcomes for the unit
At the end of this Unit all students should be able to:

Understand the terms numerator and denominator, proper and improper fractions
Express fractions in their simplest form
Write fractions in order of size
Find equivalent fractions
Convert between mixed numbers and improper fractions
Add proper and improper fractions
Subtract proper and improper fractions
Multiply proper and improper fractions
Divide proper and improper fractions
Multiply and divide with mixed numbers

At the end of this Unit, students aiming to achieve a Grade 4 or Grade 5 should be able to:
Solve problems involving fractions





Previous Learning
Students should have studied basic Mathematics up to the end of KS3.
Suggested Resources
This AQA GCSE Foundation Student book provides a fresh new approach to traditional textbooks. It is comprehensive in its coverage of the full AQA GCSE Maths Foundation specification, but this student book is a resource which can be used either to complement the teaching and learning materials produced by PG Online for this specification or as a stand-alone student book. It comprises 25 sections, each focusing on aspects from one of the strands of the specification. Each section is further divided into six or seven chapters; one chapter representing the learning from approximately one lesson.
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Each chapter provides concise explanations supported by worked examples, concluding with a set of graduated questions to apply the learning. To support the Mastery approach, appropriate use of procedural variation and representations is made, with examination-style questions.
Vocabulary
Vocabulary associated with this Unit, such as:
Proper fraction, improper fraction, numerator, denominator, mixed number, equivalent fraction, simplify, lowest common multiple
Graded challenge level
To provide appropriate stretch and challenge for students who are aiming for Grades 4 and 5, selected questions and activities are marked as ‘more challenging’ denoted with a silver medal and image of a runner, or ‘most challenging’ denoted with a gold medal and an image of a sprinter. 
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Assessment
An exercise sheet and answer sheet is provided for each lesson. This may be wholly or partially completed in the lesson, or given as homework. Students will sit a test using exam-style questions relevant to the objectives in the unit at the end of the lesson sequence. The test will take about 1 hour to complete. 

Lesson plans
	[bookmark: _Hlk5879859]Lesson 5 Multiply fractions

	Learning Objectives:
Multiply proper and improper fractions

	Resources:
PowerPoint Guide: L5 Multiply fractions
L5 Exercise sheet 5
L5 Exercise sheet 5 Answers

	Prior learning
Students should already:
Have a good knowledge of multiplication table facts

	Prerequisite PG units
Unit 2 
All previous lessons of Unit 6

	Common misconceptions or errors
When multiplying some students approach this in the same way as when adding or subtracting; making the denominators equivalent, which is unnecessary and can lead to errors.
When multiplying a fraction by a whole number, some students will multiply both the numerator and denominator by that number.

	Content and Resources

	Starter
This is an opportunity to link knowledge about adding fractions to repeated addition that is one way to think about multiplication. Students should be given time to work these out and discuss them in pairs or small groups, justifying their pairings where possible. If they guess for some of them that is fine, but they must justify their answer at some point!
Main
Multiplying fractions
The pairs are written as multiplications so that students can discuss how to work them out. The pattern is fairly obvious, and the point should be made that a whole number is actually also a fraction as it can be written as the number over one. That makes the procedure apply to whole numbers as well and informs the work with reciprocals that comes later. 
Make sure the students explore the error often made of multiplying both numerator and denominator by the whole number and hence find an equivalent fraction.
Using halving and doubling to explain one of the calculations links the work to other lessons. The rectangles inside a unit square can be used to explain multiplication of any pair of proper fractions. It makes clear why the numerators are multiplied and why the denominators are multiplied and is used for several examples.
Following a summary there are some questions to practise.
Pool treatment
This involves mixed numbers and it is left for students to work out how to cope with these without a ‘heavy’ explanation. When multiplying mixed numbers, it is best to write them as improper fractions. They can be dealt with as mixed numbers but there is so much scope for errors it is best not to!
Make 1
Although students do not need to know what a reciprocal is, this reasoning activity gives students a further opportunity to practice their skills around multiplying fractions, and may also help them to make connections around the behaviour of the numbers in fractions when multiplication takes place.   
Fishy facts
Pose the problem and allow students some time to work it out in their own way.  For those who need more support show the slide with the diagram on it which should support their visualising the problem. 
Plenary
This reasoning problem will test students’ ability to multiply fractions.  
Exercise sheet
Exercise sheet 5 can be used for extra exercises in class or set as homework if appropriate. All the exercise sheets are a mixture of straightforward calculation, reasoning and problem solving. Some questions are designed to provoke discussion and discovery. They are not all exam-type questions.
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