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	Introduction/Context
	This lesson will instruct students on how to inspect, clean, fill, and/or replace battery, battery cables, connectors, clamps, and hold-downs. 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

	
	Inspect, clean, fill, and/or replace battery, battery cables, connectors, clamps, and hold-downs.



	No.
	Objective

	1
	Given the proper tools and instructions from the vehicle manufacturers shop manual, textbook, or automotive computer software such as All Data or Shopkey, students will be able to inspect, clean, fill, and/or replace battery, battery cables, connectors, clamps, and hold-downs, 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
New Common Core Standards:
RST 11-12 3
N-Q.1
Common Core Technical Standards:
TD-OPS 2
TD-SYS 2
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

	Barry Hollembeak 
	Automotive Electricity and Electronics 
	Third 
	Thomson/Delmar 
	139-161 



	Software



	Title
	Version
	Source




Equipment
	Quantity
	Item
	Source

	 
	Assorted wrenches, terminal, clamp cleaning tool. 
	NAPA, Auto Zone, Sears, Snap On 

	 
	Battery Hydrometer 
	Sears, Snap-On 

	 
	battery lifting strap, safety glasses 
	NAPA, Auto Zone, Sears, Snap On 

	 
	cable clamp spreader, terminal puller, 
	NAPA, Auto Zone, Sears, Snap On 

	 
	rags, baking soda, pan, terminal pliers. 
	Any Auto Parts Store/Baking Soda at any Retailer 

	 
	heavy rubber gloves, rubber apron, fender covers 
	NAPA, Auto Zone, Sears, Snap On 











Content/Presentation/Demonstration Outline
	   Inform students that a discharged or weak battery can affect more than just the starting of the engine. The battery is the heart of the electrical system of the vehicle. It is important that it is not overlooked when servicing most electrical problems. Because of its importance, remind students that the battery should be checked whenever the vehicle is brought into the shop for service. The battery should be inspected, along with the cables and terminals.

	   SAFETY NOTE: 1. Do not add additional electrolyte to the battery if it is low. Add only distilled water. 2. Do not wear any jewelry or watches while servicing the battery. These items are excellent conductors of electricity. They can cause severe burns if current flows through them by accidental contact with the battery positive terminal and ground. 3. Never lay tools across the battery. They may come into contact with both terminals, shorting out the battery and causing it to explode. 4. Wear safety glasses or face shield when servicing the battery. 5. If the battery's electrolyte is frozen, allow it to defrost before doing any service or testing of the battery. While it is defrosting, look for leaks in the case. Leakage means the battery is cracked and should be replaced.

	   Instruct students to inspect the following: 1. Battery date code: This provides information as to the age of the battery. 2. Condition of battery case: Check for dirt, grease, and electrolyte condensation. Any of these contaminants can create an electrical path between the terminals and cause the battery to drain. Also check for damaged or missing vent caps and cracks in the case. A cracked or buckled case could be caused by excessive tightening of the hold-down fixture, excessive underhood temperatures, buckled plates from extended undercharged conditions, freezing, or excessive charge rate. 3. Electrolyte level, color, and odor: If necessary, add distilled water to fill to 1/2 inch (12 mm) above the top of the plates. Use a battery filler bottle to fill the battery. After adding water, charge the battery before any tests are performed. Discoloration of electrolyte and the presence of a "rotten egg" odor indicate an excessive charge rate, excessive deep cycling, impurities in the electrolyte solution, or an old battery. 4. Condition of battery cables and terminals: Check for corrosion, broken clamps, frayed cables, and loose terminals. 5. Battery abuse: This includes the use of bungee cords and 2 X 4's for hold-down fixtures, too small of a battery rating for the application, and obvious neglect to periodic maintenance. In addition, inspect the terminals for indications that they have been hit by a hammer and for improper cable removal procedures. Finally, check for proper cable length. 6. Remind students that if the battery has a built-in hydrometer, check its color indicator.

	   Instruct student on how to properly remove, clean and replace Battery: 1. Inform students about the tools needed to remove the battery from the vehicle. They include rags, baking soda, pan, terminal pliers, cable clamp spreader, terminal puller, assorted wrenches, terminal and clamp cleaning tool, battery lifting strap, safety glasses, heavy rubber gloves, rubber apron, and fender covers. 2. Have students place the fender covers on the vehicle to protect the finish. 3. Loosen the clamp bolt for the negative cable using terminal pliers and a wrench of the correct size. Be careful not to put excessive force against the terminal. 4. Use the terminal puller to remove the cable from the terminal. Do not pry the cable off of the terminal. 5. Locate the negative cable away from the battery. 6. Loosen the clamp bolt for the positive cable and use the terminal puller to remove the cable. If the battery has a heat shield, remove it. 7. Disconnect the hold down fixture. 8. Using the battery-lifting clamp, remove the battery out of the tray. Keep the battery away from your body. Wear protective clothing to prevent acid spills onto your hands. 9. Transport the battery to the bench. Keep it away from your clothes. 10. Mix a solution of baking soda and water. 11. Brush the solution over the battery case. Be careful not to allow the solution to enter the cells of the battery. 12. Flush the solution off with water. 13. Use a wire brush to remove corrosion from the hold-down brackets.. 14. Use the terminal cleaning tool to clean the cable. 15. Use the cleaning tool to clean the battery posts. 16. Install the battery into the tray and install the hold-down hardware. The cables are installed positive first, followed by the negative cable. 17. Coat the battery terminals with corrosion preventive spray. Perform a terminal test to assure tight connections.







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.)







