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Engine Fundamentals Course
Suggested Lesson Plan

Course Name	Lesson #


Introduction and Safety	Lesson 1

Lesson 1: Introduction and Safety
Delivery Time
This lesson contains approximately 4 hours of lecture, demonstration, and lab activities. 
Course Outcomes Supported 
This lesson supports the following course-level learning outcomes. For the complete list, see the NSC Engine Fundamentals Syllabus included in this Teaching Toolkit. 
Following successful completion of this course, the student will be able to:
[bookmark: _Toc382581925]Safety
Understand safety regulations and their importance. 
Use appropriate attire and protective equipment. 
Operate equipment according to safety protocols.
Lesson Learning Outcomes
Following this lesson, the student will be able to:
Identify basic PPE and its uses.
Safely use shop tools.
Demonstrate and discuss shop safety procedures, including hoist safety.

Instructional Resources
Recommended Textbook(s)
Halderman, James. (2010). Automotive Engines: Theory & Servicing Package (7th ed.). Upper Saddle River, NJ: Prentice Hall.  ISBN-13:  978 -1-25-669281-2.
Duffy, James. (2013). Modern Automotive Technology, (8th ed.). Tinley Park, IL: Goodheart-Willcox. ISBN: 9781619603707.

Recommended Materials

Engine Fundamentals LabPacket. Pearson Education.
ASE Test Preparation Guide. Pearson Education. ISBN: 9780135040256.
CDX Automotive. (2011) CDX Automotive Access Pack. Burlington, MA: Jones & Bartlett Learning. ISBN 9781449614997.
CDX Automotive. (2013). CDX Light Vehicle Automotive online course. Burlington, MA: Jones & Bartlett Learning. ISBN 9781449664695. 
CDX Automotive. (2014). CDX Fundamentals of Automotive Technology. Burlington, MA: Jones & Bartlett Learning. ISBN 9781449624118.
Instructor Reference Materials
CDX Topics (included in this Toolkit).
Facilities and Equipment
Microsoft Office (Word, Excel, PowerPoint).
Computer lab.
Laboratory.
Materials and Supplies
Personal Protective Equipment (PPE) for all students. 
ALI-Lifting it Right DVD
Various diameters of round stock for measuring.
Health, Safety, and Other Issues
Due to the weight of engines and components, give students brief discussion about proper lifting techniques, (use of legs-buddy system) use of lifting devices (engine lift/cables/straps), floor jacks and vehicle lifts.
Have students view the ALI provided “Lift Safety DVD” Demonstration of proper use of vehicle lifts.
Preparation and Setup 
Interaction of the students during the lab activities provides insight into their level of understanding and ability to work through various difficulties in completing the labs.
Create lecture slides to fit your textbook and style or use publisher supplied slides. 
Prepare any student handouts and resources needed for this course. 
Review the included CDX Topics handout and assign CDX learning topics and quizzes as necessary. 
Review Lab Activities, Homework and/or Online Component; choose how to use these resources.
Make sure that the needed tools and equipment are in the classroom or lab for the assigned activities.
Prepare Assessment tools and related scoring guides, such as a rubric or answer key. (See course syllabus for guidelines).
Lesson Delivery
Topics Covered
1. Introduction to the course: syllabus, structure, expectations, policies, and procedures
Introduction to learning systems
Blackboard Learning Management System
CDX Learning system
SP2 Safety certification modules
SP2 Pollution training certification modules
Lab: Safety and basic tools
1. Shop safety
1. Hand tool safety
1. Fasteners and thread repair
1. Basic measurement tools
Lecture/Discussion
Part 1 (approximately 1 hour) 
This class is divided into four parts. Part 1 is mostly staged in the classroom for the orientation part of the session:
Instructor introduction.
Review of course syllabi, grading system, course expectations, student participation expectations, and classroom and shop rules.  
Identification of required textbook and CDX on-line access card.
Issue the SP2 password and student personal identification number.  
Part 2 (approximately 1 hour) 
This part of the lesson will include shop safety. 
Using the classroom area, cover basic shop rules and then take the students on a walk around the lab area, pointing out fire extinguisher locations, emergency exits, eye wash stations, first aid kits, fire blanket location, caution stripped areas in shop. 
This might be a good time to do a quick demonstration of Hoist operation and controls.
Part 3 (approximately 1 hour) 
Introduce students to measuring systems and equipment.
Review basic ruler concepts, discuss micrometer use and how to read it.
Pass around some micrometer and let students practice measuring some pieces of round stock to get an idea of process. Students will be provided handout and worksheet for practice in reading a micrometer.
Depending on shop and lab area layout, after teaching the measurement unit, it might be beneficial to give the students a tour of the area where engine repair and the engine measurement activities will take place. While in this area, topics can range from identifying engine components to shop safety concerns, and may generate some interest questions from students.
Part 4 (approximately 20 minutes) 
Discuss fasteners and thread repair.
 Briefly explain thread pitch and heli-coil kits. 
 
Guide group discussion:
List 5 types of PPE.
Who or what is OSHA?  Who is the EPA and what concerns do these entities have regarding the automotive service industry?
What is the evacuation route from the classroom or lab areas in the event of building fire?
Where is the emergency information poster located?
Where is the safe zone?
Where is the area to retreat to in the event of a tornado?
What is meant by precision measuring?
Handouts/References
The following handouts for the labs are included with this Toolkit.
Handout 1: How to Read a Micrometer
Handout 2: Shop Practices and Procedures
Student Worksheet
Crossword Puzzle 
Crossword Puzzle Answer Key
CDX Topics.
Lab Activities
Interaction of the students during the lab activities provides insight into their level of understanding and ability to work through various difficulties in completing the labs. 
Display typical PPE items and discuss where each is used in the automotive repair labs and industry facilities.
Assortment of items for show and tell regarding fastener repair:  heli-coil kits, tap and die set, thread chasers and thread files.
Assortment of various measuring tools used in the repair of internal combustion engines for display, for example: micrometers, (in and metric), feeler gauges, metal rule, straight edge, dial indicator, telescopic gauge, bore gauge, venier caliper, hole gauge sets and thread pitch gauges.
Health, safety and other issues:  due to the weight of engines and components, brief discussion about proper lifting techniques, (use of legs-buddy system) use of lifting devices (engine lift/cables/straps), floor jacks and vehicle lifts.
Have students view the ALI provided “Lift Safety DVD” Demonstration of proper use of vehicle lifts.
Online Resources
Assortment of free general shop and safety resources: http://www.jameshalderman.com/animations.html
Floor jack: http://www.youtube.com/watch?v=63wqm23J0e0&list=PL1243DBBCCDFC4A0A&index=33
Eye glass:  http://www.youtube.com/watch?v=CIvgdalqiBU
Tool safety:  http://www.youtube.com/watch?v=K9_b8zfi8PA
http://www.youtube.com/watch?v=MzjTHazWNjE
http://www.youtube.com/watch?v=fnZqcq1VUSE
Homework 
Assign homework activities to reinforce the lesson material. Example homework activities for this lesson come from the recommended textbook. However, substitute comparable chapters from the resource of your choice.
Read Chapters 1, 7, 10, and 11.
Prepare for quiz on Chapters 1 and 7 at the beginning of Lesson 2.
Students are to log into SP2 and start the Mechanical Safety Module and prepare to complete the Final Exam by Lesson #3.
Students are to configure their CDX online account and start to read the content pages and view media in the Foundations and Safety Modules.  All topical quizzes need to be completed by Lesson 6.
Assessments
The following are the assessment standards used by the developing college for the in-class quizzes, the online quizzes and the lab activities. Students are expected to complete the in class quiz with a minimum of 75% accuracy score,  and all CDX Topical Quizzes at 75% minimum accuracy score and all class labs within the allotted time for the lab session.
Learning Outcome 1
Outcome: Identify basic PPE and its uses.
Assessment: Safety Worksheet.
Evaluation: Worksheet activity answer key.
Standard: Minimum score of 70%.
Learning Outcome 2
Outcome: Safely use shop tools.
Assessment: Lab activity.
Evaluation: Worksheet activity answer key.
Standard: Minimum score of 75%.
Learning Outcome 3
Outcome Demonstrate and discuss shop safety procedures, including hoist safety.
Assessment: Lab activity.
Evaluation: Observation or lab activity sheet key.
Standard: Minimum score of 75%.
About These Materials Copyright
©2015 National STEM Consortium.  
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To cite this work, use:
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Accessibility
The NSC has made every effort to create accessible materials, following best practices and Americans 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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