Lesson Plan—Maintenance and Light Repair

Instructor: 
Date:

Course: 
Unit:

A8 Engine Performance; Using Scan Tools
	Objectives
	Standards

	· Use a systematic approach when diagnosing engine performance problems.
	

	· Use scan tool data to find mechanical and electrical problems that adversely affect gasoline engine smoothness, efficiency, power, and emissions.
	

	· Correctly answer ASE entry – level certification test questions on problems affecting engine performance.
	


ASE Education Foundation Standards

This Lesson addresses the following items on the ASE Education Foundation Maintenance and Light Repair (MLR) Task List:

· A8. Engine Performance: Task A8-B-1 Retrieve and record diagnostic trouble codes, OBD monitor status, and freeze-frame data, clear codes when applicable.
· A8. Engine Performance: Task A8-B-2: Describe the importance of operating all OBD II monitors for repair verification.
· Supplemental Tasks, Preparing Vehicle for Service: 1, Identify information needed and the service requested on a repair order.

· Supplemental Tasks, Preparing Vehicle for Service: 4, Review vehicle service history.

Materials, Equipment, and Supplies

Materials: OBD II Compliant Scan tools; Preferably one scanner per 3-4 students.  Vehicles, 1996 and newer using OBD II Engine Control Systems.
Safety Notes

· There are no specific safety notes that apply to this lesson. General shop safety precautions should always be observed.
Discussion

· Inform your students that strategy-based diagnostics are used in many fields outside automotive repair.

· Explain to your students that strategy-based diagnostics include any step-by-step process that allows them to find a problem. The process can have as many or as few steps as needed to locate the problem. Most designed strategy-based diagnostic procedures have between five and eight steps.

· Students will not use every step in diagnosing a problem. For example, the student may find a problem, such as a broken vacuum hose, during the preliminary visual inspection. In this case, he or she can proceed immediately to the repair and verify step.

· When students begin working as technicians, they may need to refer to diagnostic charts to learn the techniques and procedures for diagnostics. As they gain experience, these steps will become second nature to them.

· Emphasize the importance of gathering service information to the students. Suggest that they keep a small notebook or other means to take notes and keep track of fixes for unusual problems. In future situations, they may find this information handy.

· There are technician forums on the Internet to discuss automotive problems and look for fixes. One of the best is located at www.iatn.net.

· Inform your students that, once they have performed the visual inspection, they should perform tests as outlined in the manual. 

· OBD II misfire monitoring allows the ECM to monitor the engine for misfire problems that could damage the catalytic converter. Such problems will cause the MIL to flash.

· The misfire monitor checks for misfire by monitoring the engine speed in even increments (usually 
200 rpm). If the engine speed drops significantly during any one of these increments, a misfire is indicated.

· Once students have found a problem, have them repair the problem. Make sure they follow the procedures in the manual.

· Thanks to the use of alcohol in gasoline, fuel line freeze up is not as much of a problem as in the past.

Reinforcement

· Some of the visual inspections, such as the wiggle test, were covered in earlier lessons.
· Manufacturers issue technical service bulletins to cover specific problems or to update service manual information. Students should check for these bulletins when diagnosing vehicles.
· As students should remember from earlier studies, always remember the basics, Air, Fuels, Engine Mechanical Systems.
Evaluation

· What is the definition of the term root cause of failure? Answer: The actual cause of a problem.

· Set up a vehicle with a problem that will require at least six steps to diagnose and repair. Have students check the vehicle and verify that the problem exists.

· A vehicle has a rough idle, along with a flashing MIL. The code set is P0301. What is the minimum number of steps that might be needed to repair this problem? Answer: Five steps.
· Have students perform a visual inspection and preliminary tests. Grade the students on the thoroughness and accuracy of their inspections and tests.

· Have students check the diagnostic system (if applicable) for codes. Grade the students on their procedures.

· Have students verify any problems found by performing additional tests as needed. Grade the students on their procedures.

· Have students prepare an estimate of repairs and submit them to you (make sure students include parts and labor costs, using local labor times to estimate labor costs). Grade the students on the accuracy and thoroughness of their estimates.

· Have students repair a problem and verify that the correction fixed the problem. Grade the students on their repairs.

· If the problem was not repaired, have students repeat the steps to try and correct the problem. If the problem was repaired, have students document the problem, what caused the problem, and what was done to correct the problem. Grade the students on their diagnoses and repair procedures.

Technology in Use

· Using service manuals and the Internet, have students look up examples of steps for strategy-based diagnostics.

Instructional Resources

· Scan Tool Presentation. Refer to specific tool manufacturer training materials.

· Point presentation
Resources for Practice and Application

· Job Sheets 
Assessment

· Formative Assessments
· Exams
· Other assessment:

Web Sites

Mustang Dynamometer

www.mustangdyne.com
Snap-on, Inc.

www.snapon.com
Additional Notes


