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	Introduction/Context
	This lesson will instruct students on how to perform both starter current draw tests and starter circuit voltage drop tests, and determine necessary action. Knowledge of these techniques and the skills required to correct problems associated with this task are necessary for a student to acquire if they wish to compete for high paying, high skilled jobs in an Automotive Repair Facility. Entry level technicians need to be able to perform this task to 100% accuracy. Incorrectly performing this task can lead to an automobile accident or create customer satisfaction issues.
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	Tasks

	
	Perform starter current draw and starter circuit voltage drop tests; determine necessary action



	No.
	Objective

	1
	Given the proper tools and instructions from a vehicle manufacturers shop manual, automotive technology textbook, or vehicle computer software program, students will be able to perform starter current draw and voltage drop tests, determine necessary action, and pass a written exam on the task with 100% accuracy by the end of the course.










Connections:
	Skills Standards:
OH  001  
OH  002 
OH  003
OD  002
OD  003
OD  005
OL   002
Common Core Technical Standards:
TD-SYS-2
New Common Core Standards:
RST 11-12 3
RST 11-12 4
N-Q-3
N-Q.1
New Generation Science Standards:
HS-PS2-5.
HS-PS3-3.
HS-PS3-5.




INSTRUCTIONAL MATERIALS/TECHNOLOGY 

Textbooks and Workbooks
	Author
	Title/ISBN No.
	Edition
	Publisher
	Pages

	Various authors 
	Automotive Excellence 1 & 2 
	2007 
	McGraw-Hill 
	280-282 




Supplies
	Quantity
	Item
	Source

	1 per group 
	DVOM 
	BluePoint, Craftsman, Fluke 

	1 
	Service Information 
	Manufacturer, Shop Key, Mitchell 

	1 
	VAT 
	snap-on 



Content/Presentation/Demonstration Outline
	   Explain to the students what voltage drop and current draw tests are. The cranking voltage drop and current draw tests measure battery voltage and current during engine cranking.

	   Describe to the students the steps that they need to follow in order to perform the Current draw test properly. Make sure that the battery is fully charged before you begin the test. To perform the test: 1. Disable the ignition or fuel system to prevent starting. Refer to the manufacturer's service manual. 2. Connect a voltmeter across the battery terminals 3. Connect the ammeter current probe around the cable to the starter. 4. Turn the ignition switch to the start position 5. Crank the engine 5-10 seconds and note the voltage and current readings. 6. Release the ignition switch. Cranking voltage is normal if: The voltage reading is 9 volts or higher at 70°F [21°C] The engine cranks normally. Cranking voltage is not normal if: The voltage is below 9 volts. Cranking current is normal if: the current draw is between 140-200 amps. Some starters require more or less current to operate properly refer to service manual for specifications.

	Instruct students that the following provides an interpretation of the current draw test;
*If Voltage is 9.6 volts or more and current is higher than specified—indicates impedance to rotation of the starter motor. This includes worn bushings, a mechanical blockage, and excessive advanced ignition timing. Shorted starter motor windings can cause high current draw.
*If Voltage is 9.6 volts or more and current is lower than specified—indicates high electrical circuit resistance. 
*If Voltage is less than 9.6 volts and current is higher than specified—indicates the amperage is draining the battery. Perform the battery test series to confirm the battery is good. If the battery passes this test series, then see the first point above.
*If Voltage is less than 9.6 volts and current is lower than specified—indicates a faulty battery. Because the voltage reading obtained from the current draw test was taken at the battery, this reading may not be an exact representation of the actual voltage delivered to the starter.
Tell students that Voltage losses due to bad cables, connections, and relays (or solenoids) may diminish the amount of voltage to the starter. These should be tested before removing the starter from the vehicle.

	   Explain to the students what a Voltage Drop is and what it checks for. Voltage drop checks for high resistance in a circuit, including cables components or connections. Explain that high resistance in a circuit can cause intermittent or no operation of a circuit

	   Describe to the students how to perform Voltage Drop test. 1. Disable the ignition or fuel system to prevent starting. Refer to the manufacturer's service manual. 2. Connect voltmeter leads across each cable, switch, and connection in the circuit. 3. Hold the ignition switch to the crank position (no longer than 15 seconds at a time otherwise you could overheat the starter) 4. Note the voltage reading across each component. 5. Compare with the readings that have specified by the manufacturer.

	If voltage drop is excessive, the cause of the drop must be located. To locate the cause of the excessive voltage drop, tell students to move the voltmeter lead on the starter toward the battery. Check each connection while moving toward the battery. With each move of the test lead, instruct the students to crank the engine while observing the voltmeter reading. Tell them to continue to test each connection until a noticeable decrease in voltage drop is detected. Explain that the cause of the excessive voltage drop will be-located between that point and the preceding point.




Applications/Practice
	
	Refer to content




Evaluation and feedback Prior to Testing or Lab Work
	1
	Assessment Plan Formative: Objective 1. / Formative assessment / Instructor will observe students as they practice the procedure to assure correct procedure and safety practices are being followed. A checklist will be utilized to chart student progress on the task. Questioning techniques will be utilized as necessary to demonstrate student comprehension / depth of knowledge. 3/ Adaptations and/or accommodations for special needs students will be added if required.





STUDENT ASSESSMENT: (Assess student progress with performance criteria.)
	1
	Assessment Plan Summative: Objective 1 / Summative assessment / written test questions on stated objective / depth of knowledge 3/ adaptation and / or accommodations for special needs students will be added if required



	IMPACT--Reflection/Analysis of Teaching and Learning: (How did students progress in relation to the state objectives? Was the instruction successful? Analyze samples of student work, particularly that which is unsatisfactory, for the purpose of planning further instruction.)






	REFINEMENT--Lesson Extension and Follow-up: (To be filled in as the lesson is modified during initial planning and/or during the teaching learning process.)






