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Introduction to EV Propulsion Systems Course
Suggested Lesson Plan

Course Name	Lesson #


Midterm Exam	Lesson 8

Lesson 8: Midterm Exam and Lab Completion
Delivery Time
This lesson contains approximately 60 minutes of classroom and 180 minutes of lab work. 
Course Outcomes Supported 
This lesson supports the following course-level learning outcomes. For the complete list, see the NSC Introduction to EV Propulsion Systems Syllabus included in this Teaching Toolkit. 
Following successful completion of this course, the student will be able to:
Please see weeks 1 through 7 for course supported lesson outcomes.
Lesson Learning Outcomes
Following this lesson, the student will be able to:
Please see weeks 1 through 7 for the supporting lesson learning outcomes.
Instructional Resources
Recommended Textbook(s)
Halderman, J. (2013).  Hybrid and Alternative Fuel Vehicles (3rd ed.). Upper Saddle River, NJ: Pearson Education, Inc. Prentice Hall. ISBN – 13: 978-0-13-278484-9  
Halderman, J.  (2013). NATEF Correlated Task Sheets for Hybrid and Alternative Fuel Vehicles (3rd ed.). Upper Saddle River, NJ: Pearson Education, Inc. Prentice Hall. ISBN – 13: 978-0-13-295341-2
Automotive Research and Design. (2010). Hybrid Electric Vehicle Technology.  Orland Park, IL: American Technical Publishers, Inc. ISBN – 13: 978-0-8269-0066-1

Additional Materials
Simple Motors – Kit #8 Brushless Electric Motor Experiment Kit
	Available at: www.simplemotor.com 
Science First – DC Motor Kit 10-135 (615-4685)
	Available at: www.sciencefirst.com 
Instructor Reference Materials
Text book(s) with instructor resource kit(s)
NATEF task lab work sheets that accompany adopted text book
DC motor experiment resources
Automotive trade organization membership
Facilities and Equipment
Computer lab access with student access to electronic service information
Vehicle work area/lab area access
Electronic and/or text based service information
Tools and equipment in sufficient quantity to support the lesson
Shop specific work orders and release forms

Student Materials and Supplies
Pen/pencil and paper
Notebook/organizer
Text book and NATEF Lab/Task sheets
Appropriate shop clothing and footwear 
Safety Glasses 
Health, Safety, and Other Issues
Students must wear OSHA/ANSI Z87+ rated safety glasses at all times when in the shop.
Students must wear shop appropriate clothing and footwear.
Manufactures guidelines and specifications regarding HEV and EV safety, diagnosis, service, and repair must be followed at all times. 
Preparation and Setup 
Prepare written midterm exam and answer key. 
Prepare classroom and/or shop work area to support the demonstration/lesson.
Locate and arrange parts, components, and/or vehicles necessary for demonstration and discussion purposes.
Locate and arrange necessary tools/equipment to support the demonstration. 
Prepare scoring guides, rubrics, and answer keys (see course syllabus for guidelines).
Prepare student handouts and resources. 
Lesson Delivery
Topics Covered
1. Midterm Exam
1. ASE/NATEF Job Task Completion
Lecture/Discussion
1. Lesson Introduction:
Write the lesson agenda on the white board
Have students sign in and/or take attendance per institutional guidelines
Collect student homework assignments
Deliver lesson handouts as necessary

Midterm Exam:
a. Hold a brief question and answer period prior to the exam 
b. Read the exam instructions and testing rules
c. Have students complete the midterm exam

Shop Area Lab / Task Work:
1. Students should finish any incomplete lesson task work. 
1. All NATEF task work from weeks 1 through 7 should be completed and submitted.
1. Students should complete the following NATEF Task Sheets:
NATEF task work sheets from weeks 1 through 7 are due at the end of class

Computer Lab Work
1. Service specifications and/or any research necessary to support this lesson.

Home Work Assignments and Next Lesson Preview
1. Post/Discuss the next weeks lesson
1. Have students complete the following chapter quiz/review questions: 
1. Electric Motors, Generators, and Controls (supplemental research)
Power Inverter Systems
	
Handouts/References
Vehicle work order forms (institution specific) – this will be ongoing for all labs
Accompanying chapter(s) presentation handouts
ASE/NATEF Job Task Sheets
Lab Activities
Shop Lab Area – NATEF Task Job Sheet Completion:
1.  Have students complete the following NATEF task sheets:
1. Students should finish any incomplete lesson task work
1. All NATEF task work from weeks 1 through 7 should be completed and submitted
1. Students should complete the following NATEF Task Sheets:
1. NATEF task work sheets from weeks 1 through 7 are due at the end of class
Online Coursework
Have students research the following items online: 
1. Electric machine power inverters

Homework 
1. Have students complete the following chapter quiz/review questions: 
1. Electric Motors, Generators, and Controls	(supplemental research)
1. Power Inverter Systems
	 
Lesson Assessments and Evaluations
Lesson outcomes will be evaluated based on the criteria established in the course syllabus. Please see syllabus for evaluation and grading procedures.
Scoring guides such as answer keys should be obtained or developed to evaluate the correctness or accuracy of student responses to the outcome assessment. 
Text based scoring guides are typically available with instructor resources provided by the adopted text book publisher. 
Practical assessments of lab tasks should be evaluated based on the student’s ability to perform the given task. Please see syllabus for evaluation and grading procedures.
All safety related task outcome standards require 100% success rate. It is up to the instructor to determine the appropriate remediation based on individual student needs. 
Learning Outcomes
No new learning outcomes were presented in this lesson.
All learning outcomes will be assessed and evaluated based on terms set forth in the syllabus and presented in each weekly lesson.
Lesson Reflection and Evaluation
1. The instructor should reflect and evaluate the lesson based on student results:
1. What worked well?
1. What did not work so well?
1. What, if anything, could be changed to enhance student learning?
1. What should be left the same?
About These Materials
Copyright
©2015 National STEM Consortium.  
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Citation
To cite this work, use:
Macomb Community College. (2015). Introduction to Electric Vehicle Propulsion Systems Course. Electric Vehicle Technology certificate program of the National STEM Consortium. Retrieved from http://oli.cmu.edu.
Accessibility
The NSC has made every effort to create accessible materials, following best practices and American with Disabilities Act (ADA) guidelines. For example, to ensure screen reader systems can work with these materials, we write using plain English, heading styles in outline structure, simple layout, minimal tables and charts, bulleted and numbered lists, high-contrast colors, standard fonts, white space for ease of reading, and so on. For more information about ADA compliance, see the 2010 Design Standards on the ADA website: http://www.ada.gov/2010ADAstandards_index.htm.
Disclaimer
This workforce solution was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The solution was created by the grantee and does not necessarily reflect the official position of the U.S. Department of Labor. The Department of Labor makes no guarantees, warrantees, or assurances of any kind, express or implied, with respect to such information, including any information on linked sites and including, but not limited to, accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability, or ownership. 
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