Lesson Plan—Maintenance and Light Repair
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Course: 
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A6 Electrical Systems; Basic Electrical Tests
	Objectives
	Standards

	· Use a systematic approach to find and correct electrical problems.
	

	· Explain causes of basic circuit problems given their symptoms.
	

	· Use testing devices to check component operation.
	

	· Use a multimeter to measure circuit voltage, voltage drop, resistance, and amperage.
	

	· Test basic electric and electronic components.
	


NATEF Standards
This Lesson addresses the following items on the NATEF Maintenance and Light Repair Task List:

· A6 Electrical/Electronic Systems: Task A6-A-4: Demonstrate proper use of a digital multimeter (DMM) when measuring source voltage, voltage drop(including grounds), current flow, and resistance.

Materials, Equipment, and Supplies

Materials: Each student should be equipped with a digital multimeter. The use of simulators and/or trainers is recommended. 
Safety Notes

· Make sure all electrical circuits are enclosed in proper insulation. Contact with an open wire can result in serious damage, including death.
· Instruct students to always use extreme caution when inspecting, testing, and servicing vehicle electrical circuits, especially in high-voltage hybrid vehicles.

· When using an ohmmeter, the circuit being tested must have no power. This ensures not only an accurate reading, but also your safety.
Discussion

· With new electrical tests, automotive maintenance has changed significantly over the years. Looking and listening for problems is no longer sufficient for proper diagnosis. Using modern scan tools properly is absolutely necessary to be successful in the automotive service industry.

· Students should know that they may need to reference a diagram or a service manual to determine the problem.

· Keep in mind that time is money when working on a vehicle. Going through the checklist of determining the problem must be done not only thoroughly but also quickly to help the customer avoid paying more in labor costs than necessary.

· Chances are students have heard the term “short circuit.” Ask them what they think it means and if they have ever encountered such a problem.

· If there is no test light available, what other way is there to check a circuit for power?

· A technician must know which test tool to use when addressing certain symptoms. In this chapter, we have discussed several test tools. Discuss which meters should be used to check certain symptoms.

· What symptoms would suggest taking a resistance measurement?

· What symptoms would suggest taking an amperage measurement?
Reinforcement

· Since it is important to read the multimeters accurately, remind students the difference between ac and dc volts. 

· Check if students remember how to calculate voltage drop.

· Remember, a voltmeter must be connected in parallel in a series circuit.

· Remember, an ammeter must be connected in series with the circuit being tested.
Evaluation

· See if students know the difference between a short circuit, hot wire short to ground, and grounded circuit.

· Have students practice using an ohmmeter. Make sure they complete the task safely and completely.

· Have students practice using an ammeter. Make sure they complete the task safely and completely.

· Have students practice using a voltmeter. Make sure they complete the task safely and completely.

· Have students practice using an electrical connector. Make sure they complete the task safely and completely.

· Have students practice using a resistor. Make sure they complete the task safely and completely.

· Have students practice using a switch. Make sure they complete the task safely and completely.

· Have students practice using a fuse. Make sure they complete the task safely and completely.

· Have students check the reading of a variable resistor against the specifications given in a service manual.

· Have students practice using a transducer switch. Make sure they complete the task safely and completely.

· Have students practice using a capacitor. Make sure they complete the task safely and completely.

· Have students practice using a diode. Make sure they complete the task safely and completely.

· Have students practice using a transistor. Make sure they complete the task safely and completely.

Instructional Resources

· Electrical trainers/simulators

· PowerPoint presentation
Resources for Practice and Application

· Job Sheets

· Have students create electrical faults/scenarios on lab vehicles then rotate students through each other’s scenarios.

Assessment

· Observe Student’s demonstrations
· Exam:
· Other assessment:

Additional Notes

