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	Student Learning Objectives:
Students will be able to:

1. Apply the problem-solving process to   

      technological problems.
2. Develop alternative solutions.
3. Collaboratively work as a member of a design team. 
4. Safely use tools, machine, and materials to fabricate a working prototype.
5. Synthesize information and contribute toward the team goal, while constructing a working model safely (modeling and prototyping). 
6. Apply the concepts of force and motion to the results of testing prototypes.
7. Keep a written log stating the problem, parameters, daily activities, drawings, modifications, and testing results.
8. Demonstrate lab safety and organization procedures.
9. Apply mathematics to analyze and explain testing results.
10. Design the prototype solution for aesthetics and function.
11. Research information on the Internet related to sources of energy; how they are used; and various sailing vessels.
12. Create a basic database for testing results.
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	Purpose and Overview:
The purpose of this lesson is for students to identify forms of energy and how they are harnessed into work. Activities require students to identify the historical use of wind power and its current uses, and the systems used to harness the wind in different applications. Students will work as members of a design team to construct wind-powered vehicles that sail the length of a test-tank full of water (using only the air from an electric house fan). The designs do not have to look like a boat, nor do they have to have a sail. The design must reach the end of the tank; the fastest design gets extra credit.


	Instruction Activity:
Objectives:

Energy Technology Learning Activity: Wind Powered Water Craft

1. Teacher works with students to define “Energy” and identify the uses of wind power, past and present.  Through the discussion, students need to compare wind-powered sailing vessels of the past and present in relation to the advancements in technology.  This may be accomplished by students conducting research on various types of vessels (e.g., Internet research on wind power uses and the history of sailing vessels to current use).
2. Discuss and identify the type of system that sailing vessels belong.

3. Teacher assigns or students select design-team partners and work in cooperative groups.
4. Go over the design process (design loop).
5. Define “Design Brief” specifications for student that include:
· Brainstorming ideas to be recorded in log

· Alternative solutions drawings

· Reasons for deciding on design to model

· Final drawings with two views, dimensions and parts named, and materials      

identified for building model.
· Modification drawings.

6. Students keep a log. 

· Requirements of the log: statement of problem, parameters, daily activities, identify alternative solutions, terminology, testing results, modifications to the design, and reasons for changes.
· Log of students’ daily activities (e.g., what they did, used, tested, results).
7. Based on the research conducted by student groups, students develop 2-3 vessel designs for the competition.  Students compare designs within the group and decide on the best design for modeling and testing.  Materials for modeling include: Styrofoam, balsa wood, trash bags, tooth picks, plastic drinking straws, 1/8” dowel rods, and any other materials that are on hand.

8. Testing:  Container that is about 12 feet long by 4-6 inches wide as a test tank. Examples- rain gutter, 6-inch PVC pipe 10 to 12 feet long cut in half, length wise with end caps. 
9. Timing: a stopwatch or a computer-timing device (such as the Kel-Timer Motion Timer from Kelvin Electronics “additional information” below.) to measure at least tenths of a second. The fastest time wins first place extra credit. Second place extra credit most efficient. Third place extra credit is for best looking design vote by class members. 
10. Before race, check parameter requirements on each design (student officials) for length, width, and depth (draft).
11. Create a database to compare results: 

· fastest in seconds for the class; 

· efficiency - most amount of weight in the least time (grams divided by seconds highest number)  extra credit; and
· number of votes for each team design (each person gets 2 votes – one vote for any one design).
Sample Database/Chart for Information 
Team No.

Names of team members

Seconds

Grams

Vote

Efficiency 

Place

Totals:
Average:
12. Collect logs and solutions designs for assessment.
13. Internet research (1 point for naming three or more careers related to boat design, building, management, etc.; and 1 point for identifying three of more safety features for boating safety)  

	=


	Assessment Strategies: Learning Log, Rubric
1. Student log should show the design process.
2. Solution (prototype)

3. Internet research

Rubric:

The Energy Technology Learning Activity in this case is 25% 

Log:

   2 PTS.  Problem statement 

   2 PTS.  Brainstorming ideas

   1 PT.    Identification of parameters

   2 PTS. Alternative solutions drawings 

   2 PTS. Final drawings with two views, dimensions and parts named, and materials      

               identified
   2 PTS. Daily logging of students daily actives, (what they did, used, testing and results)

   2 PTS. Modification drawing
   2 PTS. Internet research (1 point for naming three or more careers related to the boat   building/operating field; and 1 point for identifying three of more safety features) 

 Solution:

    5 PTS. for a completed design that completes the distance of the tank using only the  

                power/energy from the fan
· Must not exceed parameters
(NOTE: Extra credit is awarded to each member of the design team)
     3 PTS. for the fastest design

     2 PTS. for the most efficient design

     1 PT.   for the best looking design



	Additional Information:
Timing Devices:  Kel-Timer Motion Timer http://www.kelvin.com/Merchant2/merchant.mv?Screen=PROD&Store_Code=K&Product_Code=840978
The America’s Cup Sailing Race: http://www.americascup.com/en/acclopaedia/boatdestiny/index.php
How Stuff Works Searches:  http://science.howstuffworks.com/  
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