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Engine Fundamentals Course
Suggested Lesson Plan

Course Name	Lesson #


Lab Practical Examination	Lesson 14

Lesson 14: Practical Exam
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: _Toc382581926]Technical Literacy
· [bookmark: _Toc382581927]Read, interpret, and use technical documents for equipment and components within a mechanical system.
Mathematics
· Use basic algebra to solve problems involving engine performance.
[bookmark: _Toc382581928]Mechanical Systems
· Demonstrate proper shop safety practices while in the labs. 
· Demonstrate use of precision measuring equipment. 
· Describe fasteners and torque requirements and procedures

Lesson Learning Outcomes
Following this lesson, the student will be able to:
Install a heli-coil following proper procedures.
Measure bolt following proper procedures. 

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
ALLDATA and ShopKey Pro.
Personal Protective Equipment (PPE) for all students. 
Assortment of fasteners for show and tell: ¼” heli-coil kits, metric and standard thread pitch gauge sets, tap and die sets, 6” steel scale (ruler), assortment of bolts for students to practice measuring and determining proper size. 
 ¼” to 3/8” thick flat stock for students to practice drill an tapping and helicoil installation.
 Various pieces of round stock so students can practice using a die to cut threads, old bolts that have damaged threads (clamp in vise or hammer on the threads to damage them) then have students use a die and restore the threads. These bolts can be used a number of times before they are totally wasted.
Drill and Tap Chart, bolt grade designation chart showing metric and US customary bolts.
Health, Safety, and Other Issues
None observed.
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.
Prepare Assessment tools and related scoring guides.
Lesson Delivery
Topics Covered
1. Install a heli-coil following proper procedures
2.   Measure various engine bolts following proper procedures
Lecture/Discussion
· This lesson is broken up to into two different instructional segments. At the beginning of the class the students will review for the Final Exam to be administered next week over chapters 30, 31, 32, 33, and 34.  
· When that is completed, will allow students the opportunity to complete lab sheets regarding fasteners, drill and tap procedures, installation of a heli-coil and catch up on any CDX topical quizzes that have not been completed.
· Using questions listed at the end of each chapter, use class participation and as a group go through and discuss appropriate answer and provide content material for discussion regarding end of chapter questions.
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. 
Provide an assortment of fasteners for show and tell, ¼” helix-coil kits, metric and standard thread pitch gauge sets, tap and die sets, 6” steel scale(ruler), assortment of bolts for students to practice measuring and determining proper size.  ¼” to 3/8” thick flat stock for students to practice drill a tapping and helix-coil installation.  Various pieces of round stock so students can practice using a die to cut threads, old bolts that have damaged threads (clamp in vise or hammer on the threads to damage them) then have students use a die and restore the threads. These bolts can be used a number of times before they are totally wasted.
Drill a Tap Chart, bolt grade designation chart showing metric and US customary bolts.
Online Resources
· General Fastener information:
http://www.reference.com/motif/industries/bolt-and-nut-dimensions.
http://www.thomsonrail.com/Technical%20Resources/A%20short%20guide%20to%20metric%20nuts%20and%20bolts.pdf.
· Heli-coil information:
http://www.youtube.com/watch?v=79IYC4L68LU.
· Engine start up and break in:  http://www.youtube.com/watch?v=tBD-rFP7q9c.
Homework 
Study identified chapters for Final Exam.
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: Install a heli-coil following proper procedures.
Assessment: Lab activity.
Evaluation: Observation and lab activity answer key.
Standard: Minimum score of 75%.
Learning Outcome 2
Outcome: Measure bolt following proper procedures. 
Assessment: Lab activity.
Evaluation: Observation and lab activity answer key.
Standard: Minimum score of 75%.
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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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