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	Introduction/Context
	This lesson will instruct the student on how to remove and replace spark plugs, and inspect secondary ignition components for wear and damage. 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 replace spark plugs; inspect secondary ignition components for wear and damage.



	No.
	Objective

	1
	Given the proper tools and instruction, the student will be able to remove and replace spark plugs, inspect secondary ignition components for wear and damage, and pass a written test covering the task with 100% accuracy.



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
N-Q-3
N-Q.1 New Generation Science Standards:
HS-PS2-5.
HS-PS3-3.
HS-PS3-5.





INSTRUCTIONAL MATERIALS/TECHNOLOGY 
Teacher Designed Materials and Other Handouts


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

	Thompson
	Automotive Maintenance and Light Repair
	2014
	Cenage
	661-665



Web Addresses
	Title
	Publisher
	URL

	Today's Class 
	Melior 
	www.todaysclass.com 


[bookmark: _GoBack]
Equipment
	Quantity
	Item
	Source

	
	
	






Content/Presentation/Demonstration Outline
	Tell students that before they remove the spark plugs, they should allow the cylinder head(s) to cool to the touch. Let them know that removing plugs from hot aluminum heads can damage the threads inside the cylinder head. Instruct them that on engines with spark plug wires, they should twist the boots on the spark plugs before you attempt to pull the wire off.

	Once the plug boot can move easily, instruct students to firmly pull the boot from the plug. Tell them that if it is necessary, use an air blowgun to blow any dirt, rust and debris from around the spark plug before you continue. Explain that removing the rust prevents the rust and dirt from falling down into the cylinder or getting into the threads of the combustion chamber when the plug is removed. Have them install the spark plug socket over the plug, making sure that the socket fully engages the steel shell and the hex drive of the plug.

	Instruct students to install a ratchet and turn counterclockwise. If the plug does not break loose under light to moderate force, tell them to stop. The plug may be seized in the head, requiring additional work to remove it. Inform them that if the plug is stuck, they should try to turn the plug 1/8 to1/4 of a turn counterclockwise (CCW), then spray a penetrating lubricant into the plug well and let it soak for five to 10 minutes. Next, they should try to turn the plug out. Let them know that it may be necessary to turn the plug CCW then clockwise and back CCW several times until it is completely removed.

	Tell students that for coil-on-plug(COP) engines, they should remove the fastener holding the coil in place over the spark plug. Have them gently twist the coil to break the seal between the plug boot and spark plug, then pull the coil up and off the plug. Instruct them to inspect the boot for signs of arc-through. Let them know that this sometimes shows as a white or gray residue on the plug boot. Instruct them that a coil that is arcing through the boot should be replaced. Have them install the appropriate spark plug socket and remove the plug.

	Explain to students that when you install the new plugs, they should first make sure that the replacement plugs match the old spark plugs. In most cases, only the original equipment (OE) spark plugs should be installed. Tell them that using replacement spark plugs of a different brand and/or type can result in engine misfires and other performance concerns. Next, tell students to determine if anti- seize should be used on the spark plug threads. They should refer to the manufacturer’s service information regarding the use of antiseize and to locate the plug’s torque specification. If antiseize is to be used, have them apply a very light coat to the plug threads.

	Instruct them that depending on the type of plug, the gap needs to be checked and possibly adjusted. To check the gap between the positive and ground electrodes, tell students to locate the spark plug gap spec. This spec is typically between 0,035 and 0.060 inches (0.9 to 1.5 mm). Using a plug gap gauge, they should carefully insert the correct gauge into the plug gap. If the gap is too small, show them that the tool can be used to open the gap by plying the ground electrode away from the positive electrode. If the gap is too large, show them how to use the tool to carefully bend the ground electrode down toward the positive electrode.

	Tell students to always re-measure the gap after making any adjustment. Explain that caution must be used when you are checking and gaping plugs with platinum and iridium electrodes as these are easily damaged.

	Instruct students that to install the spark plugs, they should start the plug into the threads using only the plug socket, a piece of rubber hose, or an old plug wire boot. This ensures that the plug starts easily and does not cross-thread. Tell them to never start the plug using a ratchet or an air tool. Let them know that once the plug is fully threaded in and seated against the head, they should torque it to specifications. Explain that this step is important to obtain the proper seating of the plug to the head. 

	Tell students that a plug that is left loose will allow combustion leaks and arcing in the ground path, and it can cause damage to the head and plug due to inadequate heat dissipation. Also, let them know that over-tightening the plug can damage the plug and cylinder head and strip the plug threads. Inform them that spark plug torque is usually about 13 to 18 foot-pounds. Once it is torqued, have them reinstall the plug wire, making sure that the wire terminal fully seats over the plug terminal.

	Let students know that spark plugs can provide valuable information about what is happening inside the combustion chamber. Tell them to inspect the spark plug electrodes and porcelain extension under the positive electrode. Inform them that the porcelain should be light tan or gray with no evidence of deposit formation.

	Tell students to inspect the upper porcelain insulation of the plug for signs of carbon tracking and cracks. Explain that cracks in the insulation allow the spark to jump from the center resistor core and through the plug wire boot, causing a misfire. Tell them to be sure that the upper terminal connection is tightly screwed to the plug. Let them know that the terminal can work loose and create a gap for the spark to arc across, which can affect the performance of the plug and affect the spark to the cylinder.




Applications/Practice
	1
	Refer to content




Evaluation and feedback Prior to Testing or Lab Work
	1
	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. 2/ Adaptations and/or accommodations for special needs students will be added if required.




STUDENT ASSESSMENT: (Assess student progress with performance criteria.)
	1
	Objective 1 / Summative assessment / written test questions on stated objective / depth of knowledge 2/ 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.)









