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	Introduction/Context
	This lesson will instruct students on the proper procedures to remove and install a starter in a vehicle. 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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	Task

	
	Remove and install starter in a vehicle.



	No.
	Objective

	1
	Given the proper tools and instructions from the vehicle manufacturers shop manual or computer software, students will be able to remove and install a starter on a vehicle, and pass a written exam on the task with 100% by the end of the course.



Connections:
	Skills Standards:
OH  001  
OH  002 
OH  003
OD  002
OD  003
OD  005
Common Core Technical Standards:
TD-SYS-2
New Common Core Standards:
RST 11-12 3
RST 11-12 4




INSTRUCTIONAL MATERIALS/TECHNOLOGY 

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

	 
	Automotive Excellence 1 & 2 
	2004 
	McGraw-Hill 
	EL47-EL59 

	Barry Hollembeak 
	Automotive Electricity & Electronics Shop Manual 
	3rd Edition 
	Thomson Delmar 
	188-190 



	Software



	Title
	Version
	Source

	ShopKey 
	2008 
	SnapOn 

	Automotive Training Series 
	2008 
	CDX 




Web Addresses
	Title
	Publisher
	URL

	Today's Class 
	Melior 
	www.todaysclass.com 




Content/Presentation/Demonstration Outline
	   Instruct students on the proper procedures to remove and install a starter in a vehicle:

	   1. Disconnect the negative battery cable. 2. Use proper lifting equipment to raise the vehicle. CAUTION: When lifting a vehicle, always use proper lifting equipment and observe all safety precautions. 4. Place the vehicle securely on safety stands or ensure that the hoist safety locks are engaged. 5. Using service information, locate a procedure for removing the starter. Make sure the procedure is appropriate for the make and model of the vehicle. Have the instructor check and approve the procedure. 6. Disconnect the wire(s) connected to the solenoid terminal(s). It is good practice to label the wires with tape to facilitate correct reinstallation. On some vehicles, it may be necessary to disconnect the exhaust system to be able to remove the starter motor. 7. Using the approved procedure, remove the starter. 8. Using service information, locate a procedure for installing the starter. Include the torque specifications for the mounting bolts. Make sure the procedure is appropriate for the make and model of the vehicle. Have the instructor check and approve the procedure. 9. Using the procedure, install the starter. 10. Take care to properly reconnect the wires to the correct starter terminals as previously labeled. Incorrect attachment can cause component damage and/or safety hazard. Have the instructor inspect and approve. 11. Lower the vehicle and connect the negative battery cable. 12. Check the operation of the starter. Record observations in the following space. 13. Have the instructor inspect and approve.

	   Here is an example of a starter removal procedure for a 2003 Ford Taurus. Instructor can use this as an example of what the student will find in a Repair Manual.

	   1. Disconnect the battery ground cable. 2. Raise and support the vehicle. 3. Remove the bolts, pin-type retainers and the front splash shield. 4. Remove the starter solenoid terminal cover. 5. Remove the nuts and position the starter solenoid cables aside. 6. Remove the bolts and the starter motor. INSTALLATION 1. To install, reverse the removal procedure.







Applications/Practice
	1
	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.)







