Identify hybrid vehicle internal combustion engine service precautions Lesson Plan
AUT 150-151 Maintenance and Light Repair
	Name:  
	Date: 
	Age/Grade Level:  

	

	# of Students:___________
	# of IEP Students:_________
	# of GSSP Students:___________
	# of LEP Students:_____________

	

	Subject: Maintenance and Light Repair
	Lesson Length: 

	

	Unit Title: Engine Repair
	Lesson Title: Identify hybrid vehicle internal combustion engine service precautions


	Context

	This lesson will instruct students about the importance of identifying hybrid vehicle internal combustion engine service precautions. Knowledge of these techniques that are 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. Technicians need to be able to perform this task to 100% accuracy. Incorrectly performing this task can lead to driveability concerns, safety problems, or create customer satisfaction issues.


	


	Task

	Identify hybrid vehicle internal combustion engine service precautions.


	Objectives


	No.
	Objective

	1
	Given the proper tools and instructions from a vehicle manufacturers shop manual or automotive computer software program, students will be able to identify hybrid vehicle internal combustion engine service precautions, 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 11-12.2

RST 11-12 3

A-CED-4


ASSESSMENT PLAN

Using the tabular format below, describe how each lesson objective will be assessed formatively to determine student progress and modify instruction if needed. Describe any summative assessment to be used if it is a part of this lesson. Include copies of any assessment instruments and scoring criteria or rubrics if applicable to the lesson.

Objective/Assessment Plan Organizer:

	Objective Number
	Type of Assessment
	Description of Assessment
	Depth of Knowledge
	Adaptations and/or Accommodations

	One
	Formative
	Have students inspect a vehicle and explain to the instructor where these leaks can occur, why they occur, and what the possible repairs would be. 
	4
	Read directions to special needs students if needed.

	One
	Summative
	Written test on Identifying hybrid vehicle internal combustion engine service precautions
	4
	Read questions to special needs students if needed.


Resources, media, and technology 

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

	James Duffy 
	Modern Automotive Technology 
	Seventh 
	Goodheart Wilcox 
	710-711 

	Dan Marinucci 
	Motor Magazine 
	September 2008 
	Hearst Publishing 
	57-59 




Equipment
	Quantity
	Item
	Source

	As Needed 
	Safety Gloves/1000V 
	www.aeswave.com 


Procedures
	   SAFETY WARNING: Teach students to use extreme caution when working around Hybrid vehicles. Inform students that hybrid vehicles have high-voltage systems. Careless handling of some components can lead to serious injury, including death. Always follow and adhere to the precautions given by the manufacturer. These precautions are clearly labeled in their service manuals.

	   DISABLE THE HYBRID DRIVE WHEN WORKING: Instruct students that a "hot hybrid" system is one with high and low voltage still present in the electric drive system. Although they cannot turn off the power stored inside the battery pack, they can disconnect it from the rest of the hybrid drive system.

	   Explain that too disable a gas-electric hybrid for repair, they must first turn the ignition key off. This will cause the hybrid ECU to de-energize the relays that connect the battery pack to the rest of the system. Let students know that some auto makers also require that you disconnect the conventional 12-volt battery to help prevent the high-voltage circuits from accidentally being energized.

	   Inform students that disabling the system is important because a hybrid's drive train may be engaged and ready to accelerate even without the internal-combustion engine running. Tell students that if they leave the key on in a hybrid and the shift lever is in gear (drive or reverse), the vehicle can be propelled forward or backward by the motor-generator if they accidentally press the accelerator. This could cause the vehicle to lunge forward or backward and ram into a shop wall or over co-workers.

	   INSTRUCT STUDENTS TO DISABLE THE ENGINE BEFORE STARTING SERVICE: Instruct students that on some Hybrids whenever the Ready light is illuminated on the dash, the car is in ready mode and the engine can restart whenever the control system demands it.

	   Let students know that Hybrid system engines can restart without warning. This is important to know if a Hybrid vehicle comes into their bay for maintenance work. Since common services don't involve the high-voltage area of the car at all, they don't have to disable the high-voltage system to do routine maintenance. Explain that the gasoline engine actually can restart in the middle of a service job. But let them know that that's possible only if you leave the car in ready mode. Proper procedure requires shutting off ready mode before you do any kind of service.

	   Tell students to make the following steps standard procedure and don't deviate from them. First, pull the car into the bay; apply the parking brake, set up the lift, release the hood and rear hatch, etc. Then write the odometer reading and/or other relevant information on the work order or a notepad right away. Hand it to a service writer or put it in your toolbox. Now the service writer has no legitimate reason to return and power up the car again.

	   Next, tell students to disable ready mode by simply shutting off the car. In other words, if the READY light is still illuminated, push the POWER button one push at a time until the light goes out. When it goes out, the rest of the instrument panel display also turns off. Once READY is shut off, the engine cannot restart unless someone has climbed in the car and played with the controls. So another part of their shop procedure is that no one messes with the controls after they have turned out the READY light.


	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 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.)




