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Course Descriptions  
  

   

  

Catalog Description: 
(This is an overview of course scope, level and topics plus identification of audience. May use up to five lines of text.) 
This course is a hands-on approach to the world of Hybrid, Fuel Cell and Electric powered vehicles. Discover how this new 
technology works as it replaces existing fossil fueled engines. Examine existing technologies, conversion processes, testing, 
assembly, operation, and maintenance of Hybrid-Electric, Fuel Cell and Battery Powered electric vehicles. Appropriate safety 
related instruction is included. 
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OUTCOMES   AMECH 480  
 
Student Learning Outcomes:  
List a limited number of major outcomes in terms of the observable knowledge, and/or skills to be attained as a result of completing 
this course. Some of these outcomes must include college-level critical thinking, and application of concepts—see Bloom’s 
Taxonomy or a comparable taxonomy.  
 
These outcomes must be addressed in the content, methods of presentation, college-level assignments, and methods of evaluation 
that follow.  

  

    

  

 Upon completion of the course the student should be able to:  
  

   

  

 
A.Illustrate advances that EV’s, which include hybrids, fuel cells, and other emerging electric vehicle technologies, bring to vehicular 
travel and emission reduction.  
B.Identify key features of EV technology that meet existing transportation needs as well as environmental requirements today.  
C.Examine the differences between “real” transportation performance requirement and what the general public “perceives” as their 
transportation performance requirements.  
D.List the components of an Electric Vehicle by manufacturer.  
E.Demonstrate safe methods of EV conversion, repair and operation.  
F.Disassemble a completed EV and identify its components and their function.  
G.Compare a disassembled EV to the vehicle to be converted and formulate plans for the conversion of an electric vehicle.  
H.Re-assemble the disassembled EV to its original condition.  
I.Properly use alternate fuel vehicle nomenclature.  

   



J.Assist in the conversion of a gas-powered vehicle to electric power.  
K.Test and evaluate electrically powered systems and their controls.  
 

Course Content:  
Outline all concepts/ topics to be covered in the class.  

  

    

  

Concept/ Topic  Hours or Weeks  
 

  

   

  

A. Safety issues with Electric Vehicles  
1. High voltage  
2. Battery concerns  
3. Weight distribution  
4. Handling concerns  
5. Braking concerns  
6. Periodic maintenance  

5  

B. Electric vehicle safety procedures  
1. Handling high voltage components  
2. Proper dress for safety  
3. Eye protection  
4. Hand protection  
5. Insulation  
6. Tool types and selection  

5  

C. Comparative analysis of EV conversions  
1. Internal combustion powered vehicles  
2. OEM-built EV’s  
3. Fuel Cells  
4. Hybrid EV’s  

5  

D. Advantages and limitations of Electric Vehicles  
1. Operating range  
2. Fuel costs and savings  
3. Long term costs  
4. Component replacement  
5. Driveability  
6. Performance  

5  

E. Pre-construction evaluation of proposed EV and its components  
1. Selecting the correct platform  
2. Selecting the drive system  
3. AC or DC?  
4. Cost versus performance  
5. Availability of materials  

5  

F. Disassembly of an electric vehicle  
1. Safety issues  
2. Documentation of disassembly procedures  
3. Selection of proper tools  
4. Do No Harm  

10  

G. Identification of EV systems and components, their locations and functions  
1. Motors  
2. Controllers  
3. Batteries and capacitors  
4. Wiring  
5. AC to DC converters  
6. Auxilliary sytems  
7. Instrumentation  
8. Chargers  

5  

H. Identification of sources and types of components utilized in EV’s  
1. OEM  
2. After-market  
3. Salvaged components  
4. Used parts market  
5. Aircraft surplus  

5  

I. Testing of systems and components  5  



J. Design an EV  
1. Hybrid electric  
2. Fuel cell  
3. Conventional battery powered  

10  

K. Governmental regulations, standards and incentives related to EV owners  
1. Tax breaks  
2. Diamond Lane  
3. Registration  
4. Smog Check  

5  

L. Introduction to systems upgrades for EV components  5  
M. Acquisition and adaptation of EV conversion components and their installation  5  
N. Testing and evaluation of EV’s  5  
O. Basic shop skills overview and development  5  
P. Shop equipment and hand tool safety  5  
 

Methods Of Instruction And Active Learning (Format 1 Option):  
Choose either format 1 (this tab) or format 2 (Instruction 2 tab) to complete this section.  
 
Identify and describe the typically used instructional methods as they relate to the student learning outcomes and content of this 
course. Instructors may use other equivalent methodologies, as appropriate, to achieve the student learning outcomes.  

  

    

  

Lecture *  
  

   

  

Lectures will provide direct exposure to course content and secondary information related to course content. Lectures are often 
accompanied with related informational handouts. 

  

    

  

Laboratory/ Studio/ Shop/ Clinical *  
  

   

  

The laboratory activities are designed for the practical application of course topics and concepts. 

  

    

  

Demonstration  
  

   

  

Demonstrations will be used in various laboratory settings. They are designed to provide visual and organizational information in 
regards to the course's theoretical concepts as well as to techniques and procedural sequences. 

  

    

  

Discussion  
  

   

  

Students are encouraged to participate in class discussions, comparing and contrasting various theories and techniques. 

  

    

  

Tutorial  
  

   

  

Students may supplement their instruction and enhance their basic skills through the tutoring services of the Technology Center 
(Tech Center) and campus Learning Center. 

  

    

  

Technology  
  

   

  

Power Point presentations may be used to provide supplemental information to the lectures. 

  

    

  

Video Presentation  
  

   

  

Videos, slides, and digital projections are used to supplement class content, enhance lectures, and provide a basis for discussion of 
various content issues. 

  

    

  

Collaborative Learning  
  

   

  

Students will work in teams to solve problems presented in class lecture or laboratory settings in order to practice effective 
collaboration and communication skills. 

  

    

  

Other (specify)  
  

   

  

* See tab titled Face Page  
College Level Assignments For In And Out Of Class:  
Describe suggested assignments and class activities that will assist students in achieving the student learning outcomes 
previously listed on the outcomes page. Assignments must include higher level critical thinking skills and application of 



concepts—see Bloom’s Taxonomy or a comparable taxonomy. Two hours of appropriate outside assignments are 
required for every one hour of lecture. (Not all types of assignments listed below may be appropriate for this class.)  

  

    

  

Substantial college level writing assignment, such as: essay(s), written homework, term/research paper, and/or other.  
  

   

  

Students are assigned to write appropriate procedures for each lab project.  
  

    

  

Substantial college level reading assignment*, such as: textbook, journal article(s), literature, and/or other  
  

   

  

Expansion of fundamental course concepts will be supplemented from the reading of a variety of current trade articles 
and manuals.  
Technical materials, such as codes, service manuals, tables, graphs, and schematics may also be assigned to provide 
content information.  

  

    

  

Lab or field activity, product, and/or report  
  

   

  

Laboratory activity is designed for development of student understanding and skill of course content. Each laboratory 
assignment has a specific objective that is achieved by the completion of the assignment  

  

    

  

Class presentation  
  

   

  

Students may often make an informal presentation to the class on safety issues, work difficulties and successes, which 
they might have encountered during a laboratory assignment as an exercise in meeting the course learning outcomes.  

 

Methods Of Evaluation:  
Explain how the instructor will evaluate the students’ work (refer to assignment page) and how these evaluations demonstrate that 
students have met the expected outcomes for this course (see listing on outcomes page). The evaluation of higher level critical 
thinking skills should be emphasized—see Bloom’s Taxonomy or a comparable taxonomy. A course grade may not be based solely 
on attendance.  

  

    

  

Written evaluation, such as:  
  

   

  

 
Essay Exam(s): 
Term or Other Paper(s): 
Laboratory Report(s): 

Written laboratory reports and/or work forms will reflect the quality of the completed product, craftsmanship, accuracies, procedures, 
and an overall understanding of the learning objectives.  
Written Homework: 
Reading Report(s): 
Other (specify): 

  

    

  

Computational or non-computational problem-solving demonstrations, such as:  
  

   

  

 
Exam(s): 

Questions and problems will determine student comprehension of course principles by the correct technical application to a given 
problem or situation.  
Quizzes: 
Homework Problem(s): 
Laboratory Report(s): 

Students will write laboratory reports, which are complete, correct, and responsive to the assigned questions, showing mastery of 
the material and transfer of knowledge to new circumstances/problems and based on industry standards.  
Fieldwork: 
Other (specify): 

  

    

  

Further methods of evaluation, such as:  
  

   

  

 
Skill demonstrations, such as: class performances(s), fieldwork, performance exam(s): 

Students’ class performance will be evaluated by using industry standards in regards to procedure, skill, and final product.  
Objective examinations, such as: multiple choice, true/ false, matching items, completion: 

Students will be evaluated on key principles and terminology applicable to the course's content.  
Students will be given a shop safety test, which they must pass.  
Portfolio: 
Oral Presentation(s): 
Other (describe and explain): 
 
Representative Textbooks And Materials:  
List representative college-level texts which are appropriate to the content of the course (include author, title, publisher, and year). 



Textbooks are not limited to the following, but alternatives must be equivalent to those listed here.  

  

    

  

Required  
  

   

  

N/A  

  

    

  

Recommended  
  

   

  

"Build Your Own Electric Vehicle" paperback by Bob Brant  
ISBN 0-8306-4231-5  
 
"Green Car Journal" magazine by Ron Cogan; monthly periodical  
 
"Alternative Fuel News" magazine by U.S. Dept. of Energy; monthly periodical  

  

    

  

If instructor-designed materials are used, describe their scope  
  

   

  

N/A  
 


