Cyborgs
	Name:
	303

	
	Course:
	Conceptual Physics
	
	Grade:
	12

	Unit:
	Electricity and DC Circuits

	Big Idea:
	To learn how electricity and DC circuits are used in our daily lives.

	Subconcept:
	Putting all the electricity and circuits ideas together.

	Literacy Strategy(s):
	Journaling/Science Note booking

	Lesson:
	Cyborg
	
	Date Taught:
	05/25/10-6/9/10

	Learning Objective(s):

	
	 Students will be able to
	Build an LED circuit and controller for transmitting information to a person in a box.

	Idaho Standards (or National Standards if no Idaho Standards exist):

	


Detailed Description of Lesson:
1. Introduce a completed Cyborg. Demonstrate with a student.
a. Describe the overall goal and the competition. Outline the documentation that must be in place. 

b. Introduce the circuit diagram for the Cyborg. 

c. Discuss what is in parallel and what is in series. 

2. Introduce the multi-meter and demonstrate how to measure resistance. 

a. Have students measure the resistance of each component of their circuit.

b. Discuss color strips on resistors.

c. Work towards an overall resistance for the circuit and an overall current coming out of the battery. 

d. Have students conduct a circuit analysis to determine the voltage drop, current, and power dissipated by each component of the circuit. 

3. Introduce students to a breadboard.

a. Have teams build their circuit on breadboard for testing.

4. Test to determine if their design works.

a. Test each component with the LabPro, voltage and current sensors, and logger pro.

b. Compare to calculated values.

5. Introduce students to soldering.

a. Teams construct their circuit and solder.

6. Teams construct their head piece with LED’s inserted.

7. Teams practice and develop a signal language. 

8. Competition. Teams start at door way and controller must guide his/her Cyborg to locate and retrieve a number of paper cups around the room. Time will stop with team exits room. Cyborg cannot see out of head piece and there is a 5 second penalty for talking during the competition. Teams can skip a cup if they are having difficulty locating it but at a cost of a 1 minute penalty.
Handouts:

None.

Student Work:
Reflection:

I was very happy with this lesson. The students had a great time and there were quite a few Aha! Moments during the course of the lesson. This took place over about 8 days. Originally I told the students they would have 10 cups to find with their Cyborg partner but I later changed that to 4 because of time constraints. The one thing that I didn’t like was that we had to rush through some of the background material because we were running out of the school year. Such is life though. The students had many mistakes during the construction of their Cyborg which I thought was a definite plus. They overheated the circuit and burned up the LEDs. They either disregarded the polarity of the LEDs altogether or would not focus and solder two one way and two the opposite. It was fun to problem solve with them when their circuit didn’t work and watch them go “Oh, I get it.” I also enjoyed the array of controllers they developed. I know some of them were very different than what I would have created. After the competition we took some time to discuss the designs. We identified what was successful and what was not. Along with why one controller was better then another. It was also interesting to watch the students during the competition. Some you could tell worked out an efficient method of communication and other obviously didn’t. Some student controller got very nervous during the completion. This was an outcome that I didn’t anticipate. Overall, I was very happy with the lesson and will be doing it again in the future.

