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Lesson Plan (Classic Format)
Lesson Title:  Researching Different Proofs of the Pythagorean Theorem
                          (A lesson that integrates various means of telecommunication into the

                           teaching process.)

Subject Area: Geometry        Grade Level: 9th    Duration: 2 lesson periods
                           (SOL G.7)
Goals/Objectives

There are two main goals of this lesson - one concerning the use of telecommunication, and the other concerning mathematics. These purposes are:

1a. Give the students an opportunity to practice their telecommunication skills.

1b. Make the students realize the importance and usefulness of possessing those
      skills.
     2a. Show the students various proofs of the Pythagorean Theorem,

     2b. Make them aware that there may be many ways of proving mathematical theorems 

Learning objectives:

By the end of this lesson the students will:

1. Be more comfortable with using the Internet for scientific purposes.     (Application, Synthesis)
2. Appreciate the possibilities created by access to the Internet for scientific research. (Evaluation)

3. Be more comfortable using e-mail, Blackboard, and IMS.                           (Knowledge, Comprehension, Application).
4. Be familiar with several (3-4) proofs of the Pythagorean Theorem.         (Knowledge, Comprehension, Analysis).
5. Be able to fully understand and explain at least one proof of the Theorem.  (Knowledge, Comprehension, Application, Analysis, Synthesis, Evaluation)
6. Realize that there can be more than one proof of a mathematical theorem (Comprehension, Synthesis)
Materials
Students will use:

1. Computers

2.  E-mail, Blackboard, and IMS for communication

3. The Internet for research on the Pythagorean Theorem

Activities/Procedure
There are a few possible scenarios for this lesson:

1. The teacher is present in the classroom and the lesson is specifically designed to give the students an opportunity to practice using various means of telecommunication.
2. The teacher is present in the classroom, but he/she lost his/her voice and uses this predicament as an opportunity for the class to practice telecommunication skills.
3. The teacher isn’t physically present in the classroom (sick, at a conference, a flight cancelled because of bad weather, etc.), but again sees this as an opportunity for an unusual lesson. (There is a substitute teacher in the class, but only as an observer/“peace keeper”.)
In every scenario the activities/ procedures can be very similar.

1. The evening before the lesson (or just some time before the lesson), the teacher sends an e-mail message to his/her students informing them about the form of the lesson and asks them to go to Blackboard for directions.
2. On Blackboard the teacher provides the topic of the lesson and very detailed directions. The students and the teacher will be in contact via the Instant Messages System and Blackboard.
3. The students are told to form groups of two or three and review the Pythagorean Theorem (which they already know) and the proof they did some time ago in class. (This review could also be assigned by the teacher as homework.)  

4. After that, the teacher asks the students (by IMS) what their intuition tells them about the possibilities to prove this theorem some other way. The students exchange their opinions about the topic between the teacher and themselves and have to reach some conclusion.
5. Depending on their conclusion, the teacher either confirms or disaffirms their intuitions, and says that there are indeed many proofs of this particular theorem. The teacher tells the students to go to the Internet and try to find a good website on this topic. The teacher gives the students some time to work on their research and monitors the progress by asking the students from time to time if they have found something interesting. He/she has a few examples of good websites, but waits some time to give the students a chance to do research.
6. The students send the teacher their results. Then he/she can add his/her proposals as well, or, if the students have found the same sites, point to them as good ones. Perhaps the students will find even better sites.

7. After that the teacher tells the students to choose one of the proofs and, working in groups or individually, try to thoroughly understand its logic and procedure. (There are enough proofs even for every student to have a different one, but it would be fine if the class had at least 3 or 4 different proofs.)  The students can ask the teacher about difficult parts by sending the teacher the address of the site and saying where in the proof they are.
8. As homework, the students will be asked to work on the proof of their choice, and to send the proof with an explanation of the most important steps in the proof. The homework should be submitted to Blackboard (Digital Drop Box).

9. The lesson will be concluded by asking the students if they were amazed/ surprised by how many proofs of this theorem exist, and what they can infer from this fact.
The teacher will also ask the students how they liked this kind of lesson and if they would like to repeat the experience again some day.

Assessment
1. Asking students about difficulties they encountered.

2. Checking homework.
.   

 http://mathdemos.gcsu.edu/mathdemos/family_of_functions/trig_gallery.html
5. http://mathematica.ludibunda.ch/fuzzy-logic.html
.    

http://www.cut-the-knot.org/pythagoras/index.shtml
