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Topic/Title: 
Discovering the types of Energy
Suggested Grade Level: 

5th-12th Grade
National and/or State Standard: 
This lesson addresses the following National Science Education Standards, found at http://www.nap.edu/readingroom/books/nses/: 

· Science as Inquiry: Scientists usually inquire about how physical, living, or designed systems function. Conceptual principles and knowledge guide scientific inquiries. Historical and current scientific knowledge influence the design and interpretation of investigations and the evaluation of proposed explanations made by other scientists. 

· Physical Science, Transfer of Energy: Energy is a property of many substances and is associated with heat, light, electricity, mechanical motion, sound, nuclei, and the nature of a chemical. Energy is transferred in many ways. 

· Physical Science, Interactions of Energy and Matter: Electricity and magnetism are two aspects of a single electromagnetic force. Moving electric charges produce magnetic forces, and moving magnets produce electric forces. These effects help students to understand electric motors and generators. 

· Physical Science, Conservation of Energy: The total energy of the universe is constant. Energy can be transferred by collisions in chemical and nuclear reactions, by light waves and other radiations, and in many other ways. However, it can never be destroyed. As these transfers occur, the matter involved becomes steadily less ordered. 

· Physical Science, Interactions of Energy and Matter: All energy can be considered to be either kinetic energy, which is the energy of motion; potential energy, which depends on relative position; or energy contained by a field, such as electromagnetic waves. 

Time Needed:
Equipment Needed: 

PowerWheel
Pre-Lesson Set-up:
· Watch the video on the PowerWheel website to review the types of energy

· Prepare a short definition of each type of energy

· Prepare a handout that lists the different types of energy…leave the definitions blank for students to either discover or list as they watch the demonstration. 
	Time 
	Action/Basic Instruction
	Teacher Notes:
	Suggested Student Activities/Questions

	
	Turning on the PowerWheel, point out the following:

· The water while behind the faucet represents “potential energy”

· The water running through the hose represents “kinetic energy”

· The water running through the PowerWheel is converted into “mechanical energy”

· The “mechanical energy” goes through the generator and
If hooked to the light strand, it becomes radiant energy
If hooked to the cell phone, it becomes  chemical energy
	
	During Class:

· List the types of energy on the board…have students try and guess which one fits as you demonstrate the “conversion” points on the PowerWheel
· Ask the students to try and make a connection between the action of the energy and the name…for example, what is a good way to remember “potential” energy…


	Special              Adaptations
	Teacher Notes:
	Student Activities/Questions

	
	
	

	To         the        next       level
	Teacher Notes
	Suggested Student Activities/Questions

	Knowledge/Comprehension (define, name, memorize, repeat, label, record, list, restate, describe, explain, identify, translate, tell etc.)
	
	1. What did you see the water do throughout the process? (Came from the faucet, flowed through the hose, turned the PowerWheel etc.)
2. What physically took place that changed the energy from one form to another form? (Ran through the hose, turned the Pelton Wheel, turned the gears, moved rotor on generator, moved through wires to hook ups on devices)


	Application(apply, show, illustrate, demonstrate, use, practice, relate, recall, dramatize)
	
	1. Give other examples of potential energy (boulder poised on top of mountain)
2. Give other examples of kinetic energy (jumping jacks in PE, boulder moves down the mountain)

3. Give other examples of mechanical energy (hand crank old car etc.)


	Analysis(distinguish, debate, compare, question, calculate, solve, inventory, analyze, appraise, criticize, examine etc.)

	
	1. Agree or disagree with this statement, then discuss:   Energy can neither be created nor destroyed. However, it can be changed from one form to another.  


	Synthesis (compose, set up, collect, propose, create, formulate, plan, assemble, design, construct, arrange etc.)
	
	1. Describe the steps that occur from the water being in the lake, to the light bulb lighting up…in your description use the PowerWheel as your energy converter. 


	Evaluation (estimate, measure, compare, assess, predict, score, rate, appraise etc.)
	
	1. How effective is the conversion of energy by the PowerWheel? How would you measure the efficiency? 
2. What limits the efficiency of the PowerWheel? 


	Post          Lesson         Thoughts
Suggestions for Next Time

	· Have the students look for different types of energy when they go home…have them bring in examples of each of the energy types.
· Have the students make a diagram of an energy cycle…from potential, to kinetic, to mechanical to radiant/electrical/chemical etc.


