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Safety

	Essential Understanding: Safety must be the first priority for everyone in the auto shop.

	Content Standard: Explain the basic processes and procedures for maintaining a clean, safe, and customer-friendly shop.

	

	Essential Question: What standard safety rules should anyone servicing or maintaining vehicles understand and adhere to?

	

	Learning Goals: Students will:

	Know the standard OSHA safety rules for automotive repair shops.

	Describe and properly use Personal Protective Equipment (PPE).

	Demonstrate safe use of hand and power tools.

	Identify hazardous materials and understand how to read a standard Material Safety Data Sheet (MSDS).

	Explain the basic processes and procedures for maintaining a clean, safe and customer-friendly shop.

	Describe processes for handling and disposing of hazardous waste adhering to environmental requirements.

	Know what safety precautions are needed when changing the battery of a car.

	Know what must be done to long hair, dangling jewelry and loose clothing before working on cars.

	Demonstrate and be able to explain proper eye safety

	Be able to locate the closest fire alarm in the automotive shop.

	Be able to locate the fire extinguishers in the automotive shop.

	Be able to locate the fire blanket in the automotive shop.

	Understand the importance of pressure on a wound and signs of shock if someone is severely bleeding from a laceration.

	Know what to do if someone’s clothes caught on fire.

	Understand the dangers of using incandescent lights when working underneath a vehicle.

	Know the type of fire extinguisher used to control a gasoline spill fire.

	Understand the advantages and dangers when using compressed air.

	Know the proper handling of sharp or pointed tools.

	Know the precautions that should be taken prior to removing a radiator cap.

	Know the precautions that should be taken when using aerosol or pump chemicals. 

	Understand why “Disconnect the negative battery terminal” is often the first procedure for most repairs.


	Suggested Strategies
	· Teacher demo on safety, students demonstrate proper use of safety equipment, MSDS safety drill.

	Suggested Assessments
	· Written safety test: signed and dated by student

	Suggested Resources
	· Automotive Excellence Vol. 1  Glencoe McGraw-Hill 2000
· Material Safety Data Sheets (MSDS) 

	Suggested Tech Integration
	· Online MSDS database, ALLDATA

	Content Vocabulary
	· HAZMAT, MSDS, PPE, OSHA

	Lifelong Learning/21st Century Skills
	· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information


Insurance, Registration, Title, Taxes
	Essential Understanding: Purchasing and registering a vehicle requires several important documents.

	Content Standard: Describe common documents necessary to purchase and register a vehicle.


	Essential Questions: What necessary documents are essential to vehicle ownership? How do essential documents necessary to register a vehicle vary from state to state?

	

	Learning Goals: Students will:

	Download and print ownership documents from Ct. Motor Vehicle Department

	Know the type of insurance coverage needed when you have a car loan.

	Know that proper insurance is necessary to register a vehicle.

	Understand the importance of a title.

	Understand the difference between a Salvage and a Rebuilt title.

	Understand differing types of taxes related to vehicle ownership.

	Calculate sales tax and property tax of various vehicles. 

	Understand current book value of differing vehicles. 

	Estimate value of personal vehicle using Kelly Blue Book and Edmonds Used Car Values


	Suggested Strategies
	· Lecture and demonstration integrating specification worksheet and vehicle value worksheet

	Suggested Assessments
	· Worksheet on vehicle value

	Suggested Resources
	· Kelly Blue Book (KBB.com), Edmonds Used Car Values (Edmonds.com)

	Suggested Tech Integration
	· Internet sources

	Content Vocabulary
	· Liability, deductable, mill rate, clean, salvage and rebuilt title

	Lifelong Learning/21st Century Skills
	· Read critically

· Access and process information

· Core Ethical Values


 Maintenance, Record Keeping, Repairs
	Essential Understanding: Purchasing any vehicle, new or used, involves extensive record keeping of many vital documents. 

	Content Standard: Identify and describe various legal documents necessary to ownership, maintenance and repair of a vehicle. 


	Essential Questions: How do accurate records of maintenance and repair affect the value of your vehicle? How do vehicle titles vary from state to state?

	

	Learning Goals: Students will:

	Understand the difference between preventive and demand maintenance.

	Understand the benefits of keeping accurate vehicle records.

	Know where on the vehicle that important information such as the Vehicle Identification Number (VIN) and the emission control label can be located.

	Understand that each VIN digit corresponds to unique information required by law.

	Be able to explain the procedures and cost/benefit of following an automotive maintenance schedule.

	Use the owner’s manual of their personal vehicle to complete a specification sheet.

	Differentiate between flat rate labor and hourly labor.

	Complete a repair order on a personal/family vehicle listing needed repairs prioritized based on safety concerns.


	Suggested Strategies
	· Analyze current bills for repair and maintenance of student and family vehicles

	Suggested Assessments
	· Teacher produced worksheets completed accurately

	Suggested Resources
	· Automotive flat rate manual, ALLDATA database

	Suggested Tech Integration
	· Calculating hourly flat rate labor, cost of parts with markup, environmental surcharges and tax

	Content Vocabulary
	· Demand maintenance, preventive maintenance, flat rate labor, VIN

	Lifelong Learning/21st Century Skills
	· Read critically

· Communicate effectively

· Access and process information


Tires, Suspension
	Essential Understanding: Tires and the suspension system affect vehicle safety and performance. 

	Content Standard: Identify and describe the function of the components that make up suspension and steering systems.


	Essential Question: How do tires and the suspension system affect vehicle safety and performance? 

	

	Learning Goals: Students will:

	Understand tire rotation patterns.

	Understand how to read a tire sidewall such as: P 205/60 R 15.

	Understand Treadwear, Traction and Temperature grading.

	Know where accurate tire pressure specifications can be acquired.

	Perform a tire pressure check and adjustment, including the spare tire.

	Demonstrate how to jack up a car to change a tire.

	Install lug nuts and torque to specification in correct pattern.

	Differentiate between Direct and Indirect Tire Pressure Monitoring Systems (TPMS).

	Understand how TPMS systems and uni-directional tires affect tire rotation.

	Understand causes of low tire pressure.

	Understand how low tire pressure will destroy a tire.

	Understand scientific principles related to the use of nitrogen in tires.

	Inspect tires for abnormal wear patterns and list possible causes.

	Understand principles of alignment.

	Know three types of vehicle springs.

	Perform a general front suspension inspection on a vehicle lift.

	Be able to identify major components of the suspension system in different types of vehicles.

	Differentiate between sprung and unsprung weight.

	Identify the functions of shock absorbers and struts.

	Create a simple graph to illustrate jounce and rebound.


	Suggested Strategies
	· Perform tire inspection and rotation

	Suggested Assessments
	· Worksheets, test, successful inspection and pressure adjustment

	Suggested Resources
	· 2010 Tire Guide, Bennett Garfield publications, Automotive Excellence Vol. 1  Glencoe McGraw-Hill 2000 Automotive Technology: A Systems Approach by Jack Erjavec and Robert Scharff. Delmar, 1996.

	Suggested Tech Integration
	· Electronic tire pressure gauge, ALLDATA

	Content Vocabulary
	· Sprung and unsprung weight, jounce and rebound, Uni-Directional, sipes, wear bars, ply separation, direct and indirect Tire Pressure Monitoring Systems (TPMS), tire profile, torsion bar

	Lifelong Learning/21st Century Skills
	· Quality work

· Read critically

· Communicate effectively

· Access and process information


External Engine Components
	Essential Understandings: The job of the engine is primarily to move the vehicle. The engine must also power sub-system components that are vital for proper operation of the vehicle, including the comfort and safety of the driver and passengers.

	Content Standard: Identify and describe various external engine components and their function.


	Essential Question: Why are external engine components vital to the proper operation of the vehicle?

	

	Learning Goals: Students will:

	Know the purpose of an accessory belt.

	Know the components that an accessory belt drives.

	Know what to do if an accessory belt fails.

	Inspect an accessory belt on personal vehicle and estimate wear.

	Understand the difference between an accessory belt and a timing belt.

	Understand the differing ways that an accessory belt is tensioned.


	Suggested Strategies
	· Worksheets, Teacher demonstration

	Suggested Assessments
	· Inspection and possible replacement of accessory belts on student vehicles

	Suggested Resources
	· Automotive Technology: A Systems Approach by Jack Erjavec and Robert Scharff. Delmar, 1996.

	Suggested Tech Integration
	· ALLDATA

	Content Vocabulary
	· Accessory belt, accessory belt tensioner, timing belt, multi-vee belt

	Lifelong Learning/21st Century Skills
	· Quality work

· Read critically

· Access and process information


 Modern Vehicle Controls, Safety Systems
	Essential Understanding: Modern vehicles use advanced electronic technology to reduce crash fatality rates; however, drivers must learn to use these new systems properly.

	Content Standard: Identify and describe modern vehicle controls and safety systems.


	Essential Questions: How has the development of modern vehicle controls such as the Anti-lock Brake System changed driving habits? Why is it important to develop good habits of proper driving instead of unlearning bad habits?

	

	Learning Goals: Students will:

	Understand how Anti-lock Brake Systems (ABS) function.

	Know basic history of the development of ABS.

	Know differing braking techniques necessary for successful ABS function.

	Understand the physics of the reaction time of the driver at varying vehicle speeds.

	Calculate speedometer error resulting from aftermarket tires and wheels.

	Understand how tailgating affects safety, brake and tire wear.

	Understand how Traction Control systems function.

	Understand how Skid Control systems function.

	Know the difference between a sensor and an actuator.

	Understand the relationship between ABS sensors and Traction/Skid control function.

	Know the difference between a red and an amber warning light on the dashboard.

	Understand automatic adjusting right side rear view mirror theory.

	Understand back up radar theory.

	Understand the function of sensors that control the operation of an airbag.

	Understand the function and correct use of passenger airbag shut off switch.

	Know the correct way to hold a steering wheel with an airbag.

	Understand how seat position relates to safe airbag function. 


	Suggested Strategies
	· Lecture, worksheets

	Suggested Assessments
	· Identify controls and components of safety systems

	Suggested Resources
	· Automotive Technology: A Systems Approach by Jack Erjavec and Robert Scharff. Delmar, 1996.

	Suggested Tech Integration
	· Solus-Pro diagnostic equipment

	Content Vocabulary
	· Sensors, actuators

	Lifelong Learning/21st Century Skills
	· Quality work

· Read critically

· Communicate effectively

· Access and process information


 Fuel, Spark, Compression
	Essential Understanding: All internal combustion engines require three essential conditions to be present to run. Hybrid and pure electric vehicles will change diagnostic procedures for a vehicle to run.

	Content Standard: Identify and describe diagnostic procedures to take when an internal combustion engine does not run.


	Essential Questions: What are the three essential conditions that are necessary for an internal combustion engine to run? How will diagnostic procedures change with hybrid and electric vehicles?

	

	Learning Goals: Students will:

	Know the essential elements needed for an internal combustion engine to run

	Understand octane grading and it’s relationship to compression ratio

	Know the possible consequences of running out of fuel

	Be able to calculate the range, in miles, of a full tank of fuel in personal or family vehicle

	Know the possible range, in miles, until empty when the amber low fuel light is illuminated

	Understand the difference between a gasoline and a diesel engine

	Understand how an electric vehicle works

	Understand how a hybrid vehicle works

	Calculate long term cost amortization of a hybrid and a similar gasoline vehicle 

	Perform a spark check on a small engine

	Perform a compression test on a student/family vehicle


	Suggested Strategies
	· Lecture, Teacher demonstration

	Suggested Assessments
	· Checking for fuel, spark and compression on an internal combustion engine

	Suggested Resources
	· Automotive Technology: A Systems Approach by Jack Erjavec and Robert Scharff. Delmar, 1996. 

· Autoweek, volume 60, issue 22, Crain communications

	Suggested Tech Integration
	· Spark tester, compression tester, noid light (fuel injection tester)

	Content Vocabulary
	· Lithium-ion battery, amortization, compression ratio

	Lifelong Learning/21st Century Skills
	· Quality work

· Read critically

· Access and process information


 Electricity, Electronics
	Essential Understanding: Electrical and electronic problems form the basis for most automotive repair.

	Content Standard: Identify and describe the various components of electrical/electronic systems.


	Essential Questions: Why has electronic control permeated every system in modern vehicles? How do pneumatic, hydraulic and mechanical energy interact with electrical and electronic systems on modern vehicles?

	

	Learning Goals: Students will:

	Know what polarity means in relation to an automotive battery

	Understand Ohm’s Law

	Be able to jump start a vehicle with a dead battery

	List reasons that cause a battery to fail

	Perform a voltage check using a simple test light

	Locate fuse panel in personal/family vehicle

	Recognize a burned fuse and replace

	Understand the function of electromagnetic devices

	Locate the relay panel in personal/family vehicle

	Understand basic On-Board Diagnostic, second generation (OBD II) theory

	Locate the Data Link Connector (DLC)

	Use a simple code reader to retrieve Diagnostic Trouble Codes (DTC’s)

	Use internet sources to translate DTC’s into commonly understood terms

	Understand the relationship between the dashboard check engine light and a successful state emission test

	Be able to replace a faulty light bulb

	Know the purpose and how to operate a rear fog light

	Diagnose and replace a relay


	Suggested Strategies
	· Teacher demonstration, lecture, worksheets

	Suggested Assessments
	· Quiz, worksheets

	Suggested Resources
	· Automotive Excellence Vol. 1 Glencoe McGraw-Hill 2000

	Suggested Tech Integration
	· Digital Volt Ohm Meter (DVOM), Ohm’s Law (Math connection)

	Content Vocabulary
	· Volt, ohm, ampere, watt

	Lifelong Learning/21st Century Skills
	· Quality work

· Read critically

· Access and process information
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