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	Student Learning Objectives:
Students will be able to:

1. Apply the problem solving process to   

      technological  

      problems. 

2. Understand principles of gravity, magnetism, friction, and air resistance.

3. Define technological systems; including input, process, output, and feedback.

4. Develop alternative solutions.
5. Collaboratively work as a member of a design team. 

6. Use tools, machine, and materials safely to fabricate a working prototype.

7. Synthesize information and contribute toward a team goal, while constructing a working model (modeling/ prototyping). 
8. Apply the concepts of force and motion to the results of testing prototypes.
9. Keep a written log stating the problem, parameters, daily activities, drawings, modifications, and test results for developing  solutions to a problem.
10. Demonstrate lab safety and organization procedures.
11. Apply mathematics to analyze and explain testing results.
12. Design the prototype solution for aesthetics and function.
13. Research information on MAGLEV using the Internet.
14. Create a basic database for testing results.
15. Write a summary of the skills needed to design or engineer a mass transit vehicle. 

	NJ Core Curriculum Content Standards 

Content Area
Standard
Grade

Strand

CPI

Technological Literacy

8.2

8

A

B

C


1-5

1-5

1-5

Technological Literacy

8.1

8 

A

B

4,9

6,7

Career Education, Consumer, Family, & Life Skills
9.1

9.2

8

8

A

A
B
C
D
F
3

1-5
1-3
1-6
1-4
1-3
Language Arts Literacy

3.2

3.4

8

8

C

A

B

1,5

1

1

Mathematics

4.4 

4.5

8

8

A

A

B

C

1,2,4

1,5

1-4

3,4

Science
5.4 

5.4

8

8

B

C

1

1




	Purpose and Overview:
The purpose of this lesson is for students to develop a design that is levitated by magnets and looks like some type of train car. This is a fairly easy short-term activity. Engineer a magnetically levitated vehicle (MAGLEV) to provide mass-transportation. The prototype must levitate and travel the length of a guide way, using only gravity as the source of energy. 


	Instructional Activity

Teacher Directions:
1. Research the concept of MAGLEV (using the Internet) and provide a definition of what it is and its purpose.  

a. See design brief below.   

b. Students record information in log.  
c. Write definitions of gravity, magnetism, friction, and air resistance in log.  Give examples of principles in travel vehicles.  Write a paragraph describing the connections of science principles in vehicle movement.  
2. Identify the prospective future uses of MAGLEV.

3. State the design problem.
4. Select/assign design team partners. 

5. Review or introduce the steps in the design loop/design process. 

6. Individual teams will develop a couple of proposed solutions. 

7. Team should decide on one possible solution to model.  Develop prototype following safe lab procedures and proper use of equipment and materials.  

8. Test prototype.  Apply mathematics to analyze and explain the testing results.  Record information in log and redesign as necessary. 
9. Select a panel of students/teachers/parents to serve as judges.  Before the race, judges should check parameter requirements on each design.  Develop a database to record and compare results for the following:  

∙Speed in seconds

∙Amount of time to complete the race

∙ Best looking design (each student gets two votes with only one vote per design)

10.   Write an essay about skills needed to be an engineer to design mass transit vehicles.  Include a paragraph about personal preference to explore engineering as a future career.  

11.    Each student should submit a written log for grading purposes.
Design Brief

Problem Statement:

Design and construct a MAGLEV vehicle that will travel the length of the guide way using magnets to repel (lift) the vehicle and gravity to move it.

Materials:

Magnets 

Oak tag 

Hot glue

Colored markers

Styrofoam thin (optional)

Balsa wood

Various materials used as weights

Equipment:

Maglev guide way several providers see below additional information

Magnets - polarity must be correct. Shop technology education supplies (vendors).
Hot glue guns

Scissors

Rulers

Pencils 

Something to lift on end of the guide way about 15 degrees.

An accurate timing device. Search technology vendors.
Specification:

Maximum length 8 inches

Maximum width is the width of the guide way

Maximum height – none

Number of magnets is 4

Gravity feed only – no pushing

Log keeping

ONLY GET TO TEST THE DESIGN TWICE BEFORE RACE

Least amount of time wins extra credit

Best looking design gets extra credit




	Assessment Strategies: 
1. Student log

2. Solution (prototype)

3. Internet research

Rubric:

The Transportation/Mass-transit Maglev Technology Learning Activity in this case is 25% of the total course grade.

Log:

   1 PT.     Problem statement restated in own words

   1 PT.     Defining of terms related to Maglev technology

   2 PTS.   Brainstorming ideas listed in log
   1 PT.     Identification of parameters

   2 PTS.   Alternative solutions drawings 

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

                 materials identified.

   2 PTS.   Daily logging of students daily activities, (what they did, used, testing, 
                 and results)
   2PTS.    Modification drawing

   2PTS.    Internet research - (1 pt. for naming three or more careers, and 1 pt.  

                 for identifying three or more future uses of Maglev). 

 Solution:

  5 PTS. For the design that finishes

· Meeting parameters

· Results of test (travels to the end without assistance or getting stuck).

Extra credit:

  3 PTS.   For the fastest design

  2 PTS.   Best looking 
Teamwork/use of tools, safety

3 PTS.  Working as a team member

2 PTS.  Use of tools and equipment in a safe manner, follows clean-up procedures

Use NJDOE Rubric for writing about career skills in engineering related to developing mass transit vehicles.  See http://www.njpep.org/assessment/TestSpecs/LangArts/Scoring/RubricsNJwritingHolistic.html for a writing rubric.  



	Additional Information:
Japanese maglev:  http://hsst.jp/
How stuff works: http://science.howstuffworks.com/
Florida 2000 Maglev project: http://faculty.washington.edu/jbs/itrans/fmaglev.htm; http://rip.trb.org/browse/dproject.asp?n=7172; http://www.dot.state.fl.us/publictransportation/relatedlinks.htm
Check links for examples of what MAGLEV supplies looks like. There are other suppliers. http://www.shop-pitsco.com/pitsco3/finditem.cfm?itemid=8233



Framework for Technological Literacy 
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