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The contents of this unit are protected by copyright. 
This unit and all the worksheets, PowerPoint presentations, teaching guides and other associated files distributed with it are supplied to you by PG Online Limited under licence and may be used and copied by you only in accordance with the terms of the licence agreement between you and PG Online Limited. Except as expressly permitted by the licence, no part of the materials distributed with this unit may be used, reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic or otherwise, without the prior written permission of PG Online Limited.
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.
The materials distributed with this unit may be copied and used by your teachers and/or employees on a single site only in the course of their teaching. You warrant that you shall not, and shall procure that each of your teachers and/or employees shall not, share in any way any of the materials or part of the materials with any third party, including users on another site or individuals who are teachers and/or employees of a separate institution. You acknowledge and agree that the materials must remain with you, the teaching institution, and no part of the materials may be transferred to another institution. You also warrant that you shall not, and shall procure that each of your teachers and/or employees shall not, procure, authorise, encourage, facilitate or enable any third party to reproduce these materials in whole or in part without the prior permission of PG Online Limited.
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 one lesson
6 worksheets / homework sheets
An end-of-unit test for assessment purposes
Summary
The unit is subdivided into six lessons (plus an assessment) and is intended to be taught over approximately two to three weeks.  The unit covers aspects of Assessment Points P2, P5, P6 and P8 of the AQA GCSE Mathematics 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:
Compare relative frequencies from samples of different sizes, including by graphing sample size against relative frequency
Understand that increasing sample size generally leads to better estimates of probability and population characteristics
Use tree diagrams to calculate the probability of two independent events
Use tree diagrams to calculate the probability of two dependent events
Use two-way tables and Venn diagrams to calculate the probability of two dependent events
Solve problems involving probability that link with other areas such as statistics and algebra

At the end of this Unit, students aiming to achieve Grade 4 or 5 should be able to:
Work out probabilities from Venn diagrams to represent real-life situations and also ‘abstract’ sets of numbers/values
Use union and intersection notation
Use two-way tables and Venn diagrams to calculate the probability of two dependent events
Solve problems involving probability that link with other areas such as statistics and algebra


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:
Probability, relative frequency, sample, tree diagram, Venn diagram, events, outcome, dependent, independent, frequency diagram, set, intersection, union, complement
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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	More challenging
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	Most challenging


Assessment
An exercise sheet and an answer sheet are provided for each lesson. This may be wholly or partially completed in the lesson or given as homework. Students will sit an assessment using exam-style questions relevant to the objectives in the unit at the end of the lesson sequence. The assessment will take about one hour to complete. 
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	Lesson 2 Tree diagrams

	Learning objectives
Use tree diagrams to calculate the probability of two independent events

	Resources
PowerPoint Guide: L2 Tree diagrams
L2 Exercise sheet 2
L2 Exercise sheet 2 Answers

	Prior learning
Students should already:
Write probabilities in words or fractions, decimals and percentages
Find the probability of a single event
List the sample space of combined events

	Prerequisite PG units
Unit 8
Unit 9
All previous lessons of Unit 22

	Common misconceptions
When drawing a tree diagram, some students confuse how to label the diagram and where to put the probabilities and outcomes
When drawing a tree diagram, some students do not realise that the sum of the probabilities for all outcomes of an event must be 1.
When using a tree diagram, some students combine the probabilities of combined events by adding together probabilities rather than multiplying them.   

	Content and Resources

	Starter
As a starter, students are asked to add, subtract and multiply decimal numbers and fractions. Discuss any misconceptions that they may have about these calculations. Calculators can be used to check answers, as students should be able to use their calculators to work with fractions in this context too.
Main
Probability tree diagram
A simple probability tree diagram is presented, and students are asked to interpret what the diagram shows.  Tree diagrams were not tackled in the previous probability Unit (9) although frequency diagrams were, so students should be familiar with the shape of a tree diagram, if not the concept.  Ensure that students understand what the numbers are (probability of that outcome) and where on the diagram, to put both the probability and the outcome.
A second tree diagram is shown, and students should be able to realise that this relates to the throwing of a fair coin, with the missing probability being 0.5.
Finally in this set of slides, students are asked to draw their own tree diagram of a dice roll with outcomes of a 4 or not a 4.  Ensure that students label their diagram correctly and discuss with them what the sum of the probabilities on a pair (set) of branches is (1) and why (because the sum of the probabilities of all possible outcomes of an event is 1).
Combined events
Students are now introduced to tree diagrams which show combined events.  Note - all events in this lesson will be independent events; although a discussion over independent and dependent events is left to a later lesson.  At this stage the focus in on the use of tree diagram.  
Discuss the possible outcomes with students.  It is important that students understand the four different routes through the diagram and also consider that each route does not have an equally likely chance of occurring.  Return to the use of a sample space (dealt with in Unit 9) to find the probability of getting (4, H) and then use this to reveal the multiplication rule for finding the probability of combined (independent) events. 
Using a tree diagram
A further tree diagram showing combined events is shown and students asked to use what they have learned so far to complete the tree diagram and list the possible outcomes.  A demonstration follows for finding the probability of a combined event to consolidate the learning.  A hint to future work on independent events is given by asking students to consider that the events do not affect each other (and hence the probabilities will not change along the branches of the second event, depending on the outcome of the first event).
Students are guided to consider the sum of the probabilities of the four possible combined outcomes and should realise why this is 1.
Cats
A further set of slides demonstrate again how to find the probability of combined events, with the added challenge of considering how to combine probabilities when either/or is being found.  Depending on the confidence of students this set of slides can be used for further demonstration or the tasks given to students to tackle independently or in pairs.
Match play
A reasoning task is given to allow students an opportunity to consolidate their learning so far in this lesson.
Biased coin
A practice slide is offered for further consolidation of skills and a additional level of challenge is introduced with a third set of branches on a tree diagram.  In the final part of the second question, instead of adding the probabilities for the three relevant outcomes (2 heads,1 tail), one of the probabilities is multiplied by 3.  Ensure students understand why this is an appropriate step in this context.
Traffic lights
A final question (exam-style) is given which once again can be used for further practice by students independently or as another opportunity for demonstration and discussion with the whole class.  A gold level challenge question is asked to provide suitable extension for the most able foundation students.
Plenary
A summary activity is presented to check understanding of the learning covered in this lesson.  The information about the likelihood of being struck by lightning in the US is taken from http://www.weatherimagery.com/blog/lighning-facts/ 
Using the value given on the slide, the probability of Roy Sullivan being hit by lightning 7 times is     which is 1.28 × .  However, it could be argued that since Roy’s job involves him being outside a lot and also possibly in an area of high incidence of lightning, the probability of him being struck once is greater than .
Exercise Sheet
Use Exercise Sheet 2 for extra exercises 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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