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LESSON PLAN: An Introduction to Fuzzy Logic

	Age Range  13 - 16
	Duration : 60-90 minutes

	Previous Knowledge and Understanding 
Mathematics appropriate for the age range 11 – 16. i.e in the UK a sample Syllabus can be found here http://www.bbc.co.uk/schools/websites/11_16/topic/maths.shtml

	Specific Learning Intentions/Objectives   
On completing this tutorial you will:

1. Understand what is meant by the term fuzzy logic.
2. Know different types of fuzzy systems and their components
3. Be able to create simple membership functions
4. Know to build a simple fuzzy system to boil an egg

	Planned Learning Experience 
All students will participate in a group tutorial. 

The presentation will guide the teacher through the tutorial and be supported by activity sheets 1.
At least two teachers should be present to help with the activities.
Depending on the location of the tutorial and Health and Safety restrictions, the eggs may be boiled in various stages in advance and the times labelled up by the teacher. If in a home economics environment – students can boil their own eggs. 
The tables in the Activity Sheets should be adjusted in accordance with the number of students in the class. 
Resources: Tape measure, paper, printed activity sheets, (eggs fresh/ boiled)
	Process of assessment

There is no assessment of this material. All students will be asked to complete either an electronic or paper based feedback sheet on the tutorial content at the end.

	Success Criteria 


Success of the delivery will be determined by student engagement in the tasks and the feedback obtained. 
	Evaluations 


Teachers will be asked to voluntarily compete a feedback sheet on the IEEE Computational Intelligence Pre-college Activities website on their experience in delivering the tutorial. 



	Outline of lesson
	Organisation
	Timing

	Introduction

Introduce the tutorial  (Slides 1 and 2)

Look at How Engineers change the world and watch the video (Slides 1 to 5)
Discuss
· What is computational intelligence?
· Why do we want to make smarter machines?
· Why try to make programs similar to the way people speak and reason?

Main Body
What is a set?
· Give some examples of sets of discrete elements: e.g. a bag of apples, a bag of oranges. She can ask the students to give some examples of various sets.
· What is a crisp set?
· Discusses about 2 sets of the same elements, but with different characteristics e.g. a bag of small eggs and a bag of large eggs.
· Students should understand that crisp sets have specific boundaries
· Asks in which set a medium egg belongs to? 
· Discuss why crisp sets do not always work in real life?
· Introduce the concepts of fuzziness (slides 6 – 7)
· Introduce the founder of Fuzzy Logic Professor Lofti Zadeh by watching a video (Slide 8)

Phase 1: Fuzzy words and fuzzy sets 
· Explain that fuzzy word mean different things to different people depending on context. Use short and tall as an example(slide 9)


· Activity: Recording the heights of students in the class. 
· Hand-out Activity Sheet 1 to students and go through activity (slide 10)
· Record the height of everyone in the class and get students to complete the table 1 on Activity Sheet 1. 
· Students should complete Questions 1-5 with discussion from the teacher(s).

· Get the students to draw the crisp sets for short medium and tall based on how they have grouped there fellow students (Question 6 and Slide 12)

Phase 2: Moving from crisp sets to fuzzy sets

· Using slides 13 to 15 explain how we can use mathematics to calculate how much a student belongs in a particular fuzzy set.
· Students will then complete Question 7. Depending on the level of the class the examples in the activity hand-out could be used. 
· Once students have written their own membership functions they should complete Question 8. A sample of a completed table is on slide 16.
· Pupils will then complete Question 9 and draw the fuzzy sets for short, medium and tall (Slide 17)
· Discuss why everyone’s fuzzy sets are different.

Phase 3 Fuzzy Systems

1. Introduce everyday fuzzy words and the elements of a fuzzy system (Slides 18 and 19). 
1. Identify other fuzzy keywords in everyday life: hot, cold, fast, slow, young, old, high, low etc.

Discuss the problem of boiling an egg (Slide 20 and Slide 21)
· How small is a small egg? How large is a large egg?
· Introduce fuzzification and defuzzification terms, and pictures of soft boiled eggs.
· See the Fuzzy Logic egg boiling robot video (slide 22), and discuss how it works.
· Students then complete the boiling an Egg activity and complete the table on Activity Sheet 2.
· Suggestion: for the experiment hard boiled eggs my yield better results, although soft boiled eggs are fun to investigate .

Discuss multiple IF/THEN rules and how they make up a fuzzy system.
· A common misconception is that Fuzzy Logic is an IF/THEN/ELSE statement. 
· We can use an example to demonstrate the misconception, e.g. if small volume of water in kettle, heat it for 1 minute to boil; if large volume of water in kettle, heat for 3 minutes to boil. 
· The teacher can ask the students for how long should they boil a kettle if it is half full. Students should try to understand how they reasoned the solution. How can we make a computer make this calculation?

Conclusion
· [bookmark: _GoBack]Ask the students what they have learnt.
· Watch the baseball video – another example of how to create fuzzy sets.
· Get students to complete the feedback.
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Group and individual activities
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Group and individual activities
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5 minutes + 2 minute video






5 minutes discussion + 7 minute video.



















15-20 minutes on activity





















20 – 25 minutes 

















15 – 25 minutes + 3 minute video
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