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Engine Fundamentals Course
Suggested Lesson Plan

Course Name	Lesson #


In Vehicle Engine Service	Lesson 5

Lesson 5: In Vehicle Engine Service
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: _Toc382581928]Mechanical Systems
· Demonstrate proper shop safety practices while in the labs. 
· Identify tools used for common engine repair. 
· Describe the major engine operating systems and their function. 
· Identify engine configurations. 
· Describe engine components and their functions. 
· Describe operation of active engine mounts. 
· Demonstrate use of precision measuring equipment. 
Lesson Learning Outcomes
Following this lesson, the student will be able to:
Complete critical in-vehicle service.
Verify camshaft timing.
Replace timing belt.

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).
ALLDATA & SHOPKEY Pro Service information database should be available in computer lab.
Facilities and Equipment
Microsoft Office (Word, Excel, PowerPoint).
Computer lab.
Laboratory.
Materials and Supplies
Personal Protective Equipment (PPE) for all students. 
Lab cars.
Engine cutaway trainers from companies like ATECH and Megatech Corporation.
Engines mounted on run stands.
Non-contact thermometer.
Coolant hydrometer.
Coolant pressure tester.
Feeler gauge.
Surface prep tools.
Health, Safety, and Other Issues
Students must use PPE.
Advise students regarding hot engine components and cooling system concerns with pressure and temperature issues.
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. Basic servicing concerns
1. Thermostat
1. Water pumps
1. Intake manifolds
1. Cam timing
1. Replacing the timing belt
Lecture/Discussion
· Students take quiz on Lesson 4 topics.
Part 1 (approximately 30 minutes) 
Lesson 5 content covers basic in vehicle service procedures of the ICE.  
Session 1 Using appropriate power point slides the purpose and diagnosis of the coolant system thermostat and replacement of this component will be covered.  Water pump purpose and basic remove and install procedures are also covered in this part of the session.  Pre printed procedure sheets from ALLDATA could be used as a discussion spring board or instructor could at this time discuss procedures to be followed during the lab activity on lab engines.  
Part 2 (approximately 1.5 hours) 
Using appropriate power point slides provided by the book publisher the instructor will provide a brief discussion about servicing various components and covers such as intake manifold, valve cover gaskets and front covers.  Instructor should have examples to show during the discussion.  Pre printed procedure sheets from ALLDATA could be used as a discussion spring board or instructor could at this time discuss procedures to be followed during the lab activity on assigned lab engines.
Part 3 (approximately 2 hours) 
Begins with a review of camshaft/crankshaft relationship (rpm) and gears/sprockets indexing as well as various tensioners used on modern engines in preparation for timing belt remove and install lab activities.  Pre printed procedure sheets from ALLDATA could be used as a discussion spring board or instructor could at this time discuss procedures to be followed during the lab activity on assigned lab engines.  Balance of this class session will be spent having students work on LabActivity sheets.
Facilitate class discussion using the following questions:
What is the role or purpose of the thermostat?
What type of damage to the engine can occur with a defective thermostat?
Describe the 3 methods that could be used to identify a leaking intake manifold? 
Visual inspection-evidence of coolant or oil leaking, hissing noise while engine is running.
 Loss of coolant-dye method.
Vacuum Leak-DTC P0171, P0172 or P0174, smoke machine or possible use of propane.
What is the typical replacement cycle for a timing belt?  60-100,000 miles.

Handouts/References
The following handouts for the labs are included with this Toolkit.
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. 
2 or 3 engines should be available for students to work on in small groups to remove and install thermostat as well as the water pump. Students should practice surface preparations using gasket removers, proper abrasive discs and rotary powered tools.
2 or 3 engines should be available for students to work in small groups to confirm camshaft timing by removing necessary accessories and front covers to verify timing marks.
2 or 3 engines should be available for students to work in small groups to remove intake manifold and practice surface preparations.
Some students struggle with part removal and replacement more than others. The more practice a student has doing component changes such as water pump, gaskets, timing belt, or other components and servicing, the higher level of confidence a student will have and his/her hands on skill level will increase as well.  
Having engines on stands and variety of engine assemblies for use will provide a valuable learning experience for students.

Online Resources
http://www.youtube.com/watch?v=Yz-zh3N6AOo.
Intake removal part 1: http://www.youtube.com/watch?v=JvZBV6MZ-Cg.
Intake installation part 2 of above link: http://www.youtube.com/watch?v=n_fU6IMpU1I.
Timing belts: http://www.youtube.com/watch?v=vd5y9teII9E.
Accessory belt diagnostics: http://www.youtube.com/watch?v=lOBSKjKdwek.
http://www.youtube.com/watch?v=X9qMtVVLXeY.
http://www.youtube.com/watch?v=cW_wpE3hG5k.
Dayco training course on belts: http://www.youtube.com/watch?v=yOFOUjmxlik.   
http://www.youtube.com/watch?v=ZDol-XzBgfw.
www.youtube.com/watch?v=7FDObdCBtac.
Refractometer: http://www.youtube.com/watch?v=X3E9IIDjBww.
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 Chapter 26 and 27.
Prepare for the in class quiz on Chapters 23 next class period.
CDX Engine Fundamentals Module Test should be completed this week.
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: Complete critical in-vehicle service.
Assessment: Lab activity.
Evaluation: Observation or lab activity sheet key.
Standard: Minimum score of 75%.
Learning Outcome 2
Outcome: Verify camshaft timing.
Assessment: Lab activity.
Evaluation: Observation or lab activity sheet key.
Standard: Minimum score of 75%.
Learning Outcome 3
Outcome Replace timing belt.
Assessment: Lab activity.
Evaluation: Observation or lab activity sheet key.
Standard: Minimum score of 75%.
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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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