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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:
5 PowerPoint presentations, each designed to cover one lesson
5 exercise sheets 
An end-of-unit test for assessment purposes
Summary
The unit is subdivided into five lessons (plus an assessment) and is intended to be taught over approximately one or two weeks.  The unit covers aspects of Assessment Objective 3; particularly strands 1, 2 and 3, of the Edexcel GCSE Mathematics specification and of the AQA 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:
Solve problems by making a list
Solve problems by drawing a table
Solve problems by using a diagram
Solve problems by using a bar model
Solve problems by using x for the unknown
Work systematically when solving problems
Choose strategies to solve problems



Previous Learning
Students should have studied basic Mathematics up to the end of KS3.
Suggested Resources
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This Edexcel GCSE Foundation Student book provides a fresh new approach to traditional textbooks. It is comprehensive in its coverage of the full Edexcel 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.
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:
List, table, strategy, diagram, drawing, pattern, bar model, unknown, solve
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 an answer sheet are provided for each lesson. This may be wholly or partially completed in the lesson or given as homework. An assessment is also provided using exam-style questions relevant to the objectives in the unit at the end of the lesson sequence. The assessment aims to take about one hour to complete. 

Lesson plan
	[bookmark: _Hlk532825897][bookmark: _Hlk534877248]Lesson 2 Using diagrams

	Learning Objectives:
Choose strategies to solve problems
Solve problems by using a diagram

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

	Prerequisite PG units:
All previous lessons of the Problem Solving Unit

	Common misconceptions or errors:
When drawing a diagram, some students omit information on the diagram
When drawing a diagram, some students complicate the diagram with unneeded information
When required to handle a lot of information, some students do not work logically through the information and ensure that they have considered all the facts

	Content and Resources

	Starter
The initial task is designed to be accessible to all students. 
The problem is relatively straightforward to answer – so encouraged students to focus on the strategy which they used.  Ask students if they used a diagram to help them and share the various diagrams with the class.  Encourage students to consider what features of a diagram are helpful to finding the solution (and which are not). In this example it is easy for students to think the answer is 5 not 6, and hence a drawing can be very useful in order to see the final post.
Main
Bus stops
Present this problem and once students have had an opportunity to consider it, discuss with students what they drew in response to the problem. Use this as an opportunity to distinguish drawing for mathematical problem solving, from drawing in art. For example, must the drawing of the bus look exactly like a bus? 
Use Sal’s solution to critique a diagram. Note: 
· The use of boxes to represent buses;
· The use of initial letters, A, C and P to represent Adults and Children 
· The arrows to show the progress through the problem.
· The working Sal undertakes as she goes (i.e. the additions and subtractions).
Emphasize that there is not a single correct diagram – the diagram is intended to help the student solve the problem.
Now give students a good amount of time to discuss how they could improve their diagram for the bus problem, and what they might do differently when drawing diagrams to solve mathematics problems, in future.
Emphasize that the focus of this topic is on drawing all sorts of diagrams to help solve mathematics problems.
Problem solving toolkit
Students have started a ‘problem solving toolkit’ when working on the previous lesson for this unit. Encourage students to begin to write their own notes on the problem solving strategy of drawing a diagram. Using ‘Drawing a diagram to solve maths problems’ as their heading, they may write a description and/or worked example(s), and hints and tips. Tell them that they will be adding to this throughout their work on this topic.  
Waitress steps
Having considered how to draw a diagram to solve a maths problem, students then practice drawing a diagram to solve this problem. Remind students that the representation of real life objects/people does not have to be ‘true to life’ – it is much more important to draw something that will help them with their working and to solve the problem. Encourage students to refer back to their problem solving toolkit for help.
Discuss with students Dan’s diagram. Encourage students to identify what is good and not so good about Dan’s diagram. Consider the representation of the stairs, floors and kitchen. Discuss the information that Dan has included on his diagram. Ask students what is better about their diagrams in comparison with Dan’s. Alternatively, perhaps students want to amend/improve their diagrams, having seen Dan’s diagram. Ask students how their diagrams helped them to solve the problem, and if their diagrams led them to the correct answer.
Pole vault
A practice slide follows presenting a problem which is best solved by drawing diagrams.  There is a second slide which shows the start of the solution and can be shown to students who need a level of support, prior to reaching the answer; which is that the long pole is 
5.3 m long and that the short pole is 3 m long.
Draw a diagram
Tell students that with geometric diagram it may be more obvious what they are required to draw. However, it is not always obvious exactly how to draw it. Ask students to work in pairs to draw diagrams for the two problems presented.  (No solutions required)
Prompt discussion with students about their use of pen or pencil, and the benefits of using a pencil, as this enables easy corrections. Also, ask students if they used a compass or a ruler. Emphasize that although a ruler is not strictly necessary (as long as a diagram is neat), mathematicians usually do use rulers for geometric sketches. 
Lead into a discussion of whether it is necessary to draw angles and lengths exactly to scale on geometric sketches and use this to highlight that in examination questions it will likely state ‘Not to scale’ if the geometric diagram does not display accurate measurements.
Ensure students are allowed a good amount of time to discuss the relevant information and irrelevant information in the geometric diagrams for the problems.  For example: 
· For the clock problem, it is necessary to mark the long and short hands on the clock, because these show the angle you are trying to find; it is also helpful to mark 8 and 12 to show the 8 o’clock angle. However, ask students if it is necessary to mark all the other numbers on the clock face.
· For the pentagon problem, ask students if they used marks to show the triangles were equilateral. Emphasize it is necessary to mark at least one length 6cm, as this is a length that is important to working and finding a solution. However, ask students if it is necessary to mark every length 6cm.
Pictionary
This is an activity which students do in pairs. Arrange one of the pairs (student 1) to sit with their back to the board and to have pencil, paper and ruler. The other of the pair (student 2) sits so they can see the board.  Once the students are ready, reveal the slide showing the images on it. Student 2 then describes the image to student 1, who tries to replicate the image from the verbal description. If desired the slides could be adapted to show one image at a time and thus allowing for the roles of student 1 and student 2 to be reversed.
Use this activity to demonstrate to students the importance of using geometric terminology correctly and giving full information.
More diagrams
This follow on activity requires students to produce a drawing from a description.  Discuss with students what variation is acceptable (e.g. different sizes, different symmetrical quadrilaterals) and what variation in drawings is not acceptable (e.g. triangle base and quadrilateral side not matching up).
Mystic Rose
The reasoning activity requires students to work out the number of lines are drawn on this 11-point Mystic Rose drawing.  Encourage students to consider smaller number of points to start with and use these to generate results, in which they can look for a pattern.  Drawing each rose with different points is essential for students to see what is happening. A second slide is provided to give further scaffolding and support if needed.
Plenary
The plenary focuses on revision of how to draw a diagram to solve a mathematics problem, by asking what is different when drawing diagrams to solve problems in maths and when drawing diagrams in other subjects, like science, geography, or art. Encourage students to think about the nature of the diagrams they have drawn when working on this topic – their representativeness of real life objects and people, their accuracy with regard to scale, and the inclusion of working.
Ensure they think about the efficiency of their diagrams too – did they tend to include too much, just right, or too little detail? And when they got stuck, was this due to their diagram being unclear or incomplete?
Exercise sheet 
This exercise sheet could be completed for a homework. However, you may wish to allow students to work on it for homework in pairs or small groups, so that they can discuss their problem solving strategies
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