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Unit 1: 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.
· Students using compressed air in a safe manner
· Students using pneumatic tools in a manner consistent with regard to proper fastener torque 
· Students using aerosol or pump chemicals with regard to proper use, clean up, and safety 

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

	Suggested Resources
	· Automotive Excellence Vol. 1, 2, Glencoe McGraw-Hill 2000
· Material Safety Data Sheets (MSDS) 

	Suggested Tech Integration
	· Online MSDS database, ALLDATA

	Content Vocabulary
	· HAZMAT, MSDS, PPE, OSHA, Isadora Duncan’s disregard for safety

	Lifelong Learning/21st Century Skills
	· Access and process information 
· Quality work 


Unit 2: Automotive Tools, Equipment and Fabrication
	Essential Understanding: Proper use of tools and equipment is necessary for successful maintenance and repair.

	Content Standard: Describe the various processes, perform engine repair and maintenance.


	Essential Questions:  Why is an understanding of proper tool use necessary for successful repair?

	

	Learning Goals: Students will:

	Identify and properly use basic hand tools and equipment.

	Identify and properly use basic power tools and equipment.

	Understand that using the right tool for the job will result in successful repairs.

	Describe the functions of gaskets and seals.

	Install gaskets and seals in automotive and small engines.

	Demonstrate understanding of fastener nomenclature.

	Utilize proper thread dressing for varying applications

	Identify and know the advantages of open end, box end, and combination wrenches.

	Fabricate hydraulic lines and properly use a flare-nut wrench.

	Identify the most used socket drives: 1/4”, 3/8”, and 1/2" drive.

	Tighten fasteners to specification using a torque wrench.

	Tighten fasteners to specification using a torque-to-yield gauge.

	Demonstrate proper use of the automotive lift, under direct teacher supervision.

	Identify simple electrical testing tools.

	Plan, sketch and cut ferrous material using a Plasma cutter.

	Plan, sketch and cut aluminum using a Plasma cutter.

	Fabricate using a Tungsten Inert Gas (TIG) welder


	Suggested Strategies
	· Teacher demonstration
· Students replacing brake lines
· Students fabricating metal projects which utilize various hand and power tools  

	Suggested Assessments
	· Successful repairs and maintenance, no rounded out fasteners

	Suggested Resources
	· Automotive Excellence Vol. 1, 2, Glencoe McGraw-Hill 2000
· Internet
· Plasma cutter.
· Tungsten Inert Gas (TIG) welder

	Suggested Tech Integration
	· ALLDATA

	Content Vocabulary
	· Calipers for measuring, torque, formula for volume of a cylinder, ferrous, plasma cutter, Tungsten Inert Gas (TIG) welder, 

	Lifelong Learning/21st Century Skills
	· Quality work
· Access and process information


Unit 3: 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:

	Describe how current flows through a conductor.

	Define relationships among voltage, current and resistance.

	Apply Ohm’s law using math theory.

	Identify the electrical components of a modern automobile.

	Understand the ways that electrical components can fail.

	Use wiring diagrams during diagnosis of electric circuit problems. 

	Understand that electricity interrelates with pneumatic, hydraulic and every other system in a vehicle.

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

	Understand what voltage drop is and explain the different areas it can be measured on a headlight circuit.

	Describe the process for performing battery diagnosis and service.

	Inspect, clean, fill, and replace battery.

	Inspect and clean battery cables, connectors, clamps, and hold-downs; repair or replace as needed.

	Perform a slow/fast battery charge.

	Jump start a vehicle using jumper cables or auxiliary power supply.

	Understand the importance of polarity when jump starting a vehicle.

	Perform starter current draw tests; determine necessary action.

	Understand the difference between alternating current (AC) and direct current (DC).

	Understand the difference between an “open” and a “short” circuit.

	Test for and identify a high resistance fault.

	Use a self powered test light to check for continuity.

	Locate fuse and relay center in a vehicle.

	Identify a blown fuse.

	Replace a fuse in a vehicle.

	Understand the purpose of a relay.

	Inspect and test switches, connectors, relays, solenoids, solid state devices, and wires of electrical/electronic circuits; perform necessary action.

	Measure and diagnose the cause(s) of excessive key-off battery drain (parasitic draw); determine necessary action.

	Check voltage using a test light.

	Demonstrate the proper use of a Digital Volt Ohm Meter (DVOM) during diagnosis of electrical circuit problems.

	Utilize a jumper wire to eliminate possible faults when diagnosing electrical circuit problems.

	Replace light bulbs in a vehicle.

	Test a light bulb for continuity.

	Understand the relationship between current flow (amperes) and magnetism.

	Understand the function of an alternator.

	Perform charging system output test; determine necessary action.

	Understand the difference between electro-mechanical and solid-state components.

	Understand Light Emitting Diode (LED) theory.

	Install trailer lights and wiring.

	Repair connectors and terminal ends.

	Perform solder repair of electrical wiring.

	Finish a solder repair using a heat gun and shrink tubing.

	Diagnose incorrect operation of motor-driven accessory circuits; determine necessary action.

	Remove and reinstall inner door panel to access electrical circuitry.

	Understand hazards associated with hybrid vehicles.


	Suggested Strategies
	· Teacher demonstration
· Installation of electrical accessories in live vehicles
· Ohm’s law worksheets
· Students using Alldata to read wiring diagrams
· Students using a DVOM to test a light bulb for continuity
· Students using a DVOM perform starter current draw tests
· Students using a DVOM to perform voltage drop test on live circuits 
· Students using  a DVOM to perform current draw test on live vehicles
· Students using soldering gun and heat gun to repair and fabricate electrical circuits
· Students using  a DVOM to test for a high resistance fault
· Students will repair a high resistance fault.
· Students will inspect, test and replace switches, connectors, relays, solenoids, solid state devices, and wires of electrical/electronic circuits
· Students using  a DVOM to measure and diagnose the cause(s) of excessive key-off battery drain (parasitic draw)

	Suggested Assessments
	· Students using proper methods of hazardous waste disposal, safety tests, written tests

	Suggested Resources
	· Automotive Excellence Vol. 1, 2, Glencoe McGraw-Hill 2000
· Internet
· Digital Volt Ohm Meter (DVOM)

	Suggested Tech Integration
	· Math formulae concerning milli and mega, use of overhead projection (Elmo) to zoom in on circuit board

	Content Vocabulary
	· Volts, millivolts, ohms, amperes, pneumatic, parasitic, solenoid, solid-state, electro-mechanical, series and parallel hybrid vehicles,  Light Emitting Diode (LED), continuity

	Lifelong Learning/21st Century Skills
	· Quality work


Unit 4: Engine Theory- Repair and Performance (A) Cylinder Block

	Essential Understanding: The block is the frame of the engine, which powers the vehicle.

	Content Standard: Describe the components and functions of the various systems that are related to engine performance. Describe the various processes used to perform engine repairs.


	Essential Questions: How does an understanding of the configuration of the block relate to horsepower and torque characteristics? What are the essential components of the engine block?

	

	Learning Goals: Students will:

	Explain the importance of the engine block.

	Perform a compression test and interpret results.

	Understand differing cylinder configurations.

	Memorize the 4 strokes in order (4-stroke cycle).

	Understand 2-stroke cycle theory.

	Understand the function of the piston.

	Replace a piston on a 2-stroke engine.

	Understand the function of the cylinder.

	Research applicable vehicle and service information, such as internal engine operation, vehicle service history, service precautions, and Technical Service Bulletins (TSB).

	Inspect and measure cylinder walls/sleeves for damage, wear, and ridges.

	Measure pistons and cylinders to a tolerance of + or – 002”

	Understand the function of the connecting rod.

	Understand the function of the crankshaft.

	Understand the relationship between oil pressure and engine bearings.

	Perform oil pressure tests; determine necessary action.

	Inspect oil pump gears or rotors, housing, pressure relief devices, and pump drive; perform necessary action.

	Replace a defective oil pressure sensor.

	Understand how bore and stroke affect horsepower and torque characteristics.

	Describe the various processes used to perform engine repair.

	Inspect engine assembly for fuel, oil, coolant, and other leaks; determine necessary action.

	Use a dye penetrant and an Ultraviolet (UV) light to pinpoint engine leaks.

	Explain engine block construction.


	Suggested Strategies
	· Teacher demonstration of 4 strokes using class teaching aid
· Students creating an engine demo cutaway
· Students utilizing applicable vehicle and service information, such as internal engine operation, vehicle service history, service precautions, and Technical Service Bulletins (TSB).
· Students inspecting and measuring cylinder walls/sleeves for damage, wear, and ridges.
· Students perform oil pressure tests
· Students inspect oil pump gears or rotors, housing, pressure relief devices, and pump drive
· Students inspect engine assembly for fuel, oil, coolant, and other leaks

	Suggested Assessments
	· Written test, students will identify parts
· Practical tests of successful repairs 

	Suggested Resources
	· Automotive Excellence Vol. 1, 2, Glencoe McGraw-Hill 2000
· Internet
· UV light and compatible UV dye
· Oil pressure gauge

	Suggested Tech Integration
	· Power point slide show with video

	Content Vocabulary
	· Oil gallery, cavitation, viscosity, casting, machining tolerances, Technical Service Bulletins (TSB), Ultraviolet (UV) light

	Lifelong Learning/21st Century Skills
	· Quality work


Unit 4: Engine Theory- Repair and Performance (B) Cylinder Head
	Essential Understanding: A major component of the engine is the cylinder head, which controls the intake and exhaust.   

	Content Standard: Describe the components and functions of the various systems that are related to engine performance. Describe the various processes used to perform engine repairs.


	Essential Question:  How does the cylinder head control intake and exhaust of air/fuel mixture?

	

	Learning Goals: Students will:

	Understand the function of the cylinder head.

	Understand the function of the head gasket.

	Understand the function of the valves.

	Understand the function of the spark plugs.

	Research applicable vehicle and service information, such as internal engine operation, vehicle service history, service precautions, and Technical Service Bulletins (TSB).

	Change a valve cover gasket, use aerobic or anaerobic sealant, torque to specification.

	Understand the relationship between the spark plugs and the valves.

	Understand the function of the camshaft.

	Know that the camshaft is driven by a timing chain, belt or gear.

	Know how improvements in volumetric efficiency affect fuel consumption

	Be able to remove, evaluate condition, check and adjust gap, apply thread dressing and install spark plugs at the correct torque.

	Perform the following on a small engine: check for spark, fuel and compression.

	Be able to check for vacuum and exhaust leakage.

	Know the reference voltage of most EFI system injectors.

	Know that most EFI system injectors are controlled by completing the ground (-) circuit.

	Use a “noid” light or a DVOM to check for signal voltage at an injector.

	Use an ohmmeter to check the resistance of a fuel injector winding.

	Use an oscilloscope which creates a graph of voltage over time, interpret data.

	Inspect and simulate testing fuel injectors using a class built teaching aid

	Inspect the integrity of the exhaust manifold, exhaust pipes, muffler(s), catalytic converter(s), resonator(s), tail pipe(s), and heat shield(s); perform necessary action.

	Replace exhaust system components.

	Test the operation of turbocharger system; determine necessary action.

	Understand how oil maintenance and poor idling habits affect turbocharger life.

	Identify intake and exhaust flow of a turbocharger class built teaching aid. 

	Identify oil and coolant flow of a turbocharger class built teaching aid.


	Suggested Strategies
	· Lecture
· Hands-on manipulation of cylinder head section
· Students will trace the flow of oil on a class built engine teaching aid
· Students disassembling and reassembling a turbocharger

· Students replacing faulty exhaust system components

· Students replacing spark plugs and other tune up components

· Students making basic checks on fuel injection systems

	Suggested Assessments
	· Test, worksheets, task performance

	Suggested Resources
	· Automotive Excellence Vol. 1, 2, Glencoe McGraw-Hill 2000
· Internet
· Cylinder head section: teaching aid
· Turbocharger teaching aid
· Snap-On Solus Pro

	Suggested Tech Integration
	· Snap-On Solus Pro, text and graphing display of stoichiometric mixture, ignition and time

	Content Vocabulary
	· Volumetric efficiency, torque, valve, camshaft: lift and duration, valve lash, compression ratio, catalytic converter, supercharger, turbocharger, oscilloscope

	Lifelong Learning/21st Century Skills
	· Quality work


Unit 4: Engine Theory- Repair and Performance (C) Emissions
	Essential Understanding: Vehicles emissions affect air quality.  Fossil fuels degrade the atmosphere.

	Content Standard: Describe the components and functions of the various systems that are related to engine performance. Describe the various processes used to perform engine repairs.


	Essential Question:  How do vehicle emissions affect air quality and how can they be reduced?

	

	Learning Goals: Students will:

	Be able to use OBD-II Scanner – Solus Pro:

	Collect data.

	Analyze data.

	Clear codes.

	Interpret scanner graphs

	Perform needed repairs.

	Describe the components and functions of the various systems that are related to engine performance.

	Explain emission control systems.

	Replace faulty emission control components.

	Know what steps can be taken to reduce vehicle emissions.

	Understand that vehicle emissions are a concern for air quality.

	Know what variables affect efficient fuel consumption.

	Know the three primary sources of vehicle emissions.

	Inspect, test, and service Positive Crankcase Ventilation (PCV) filter/breather cap, valve, tubes, orifices, and hoses: perform necessary action.


	Suggested Strategies
	· Use student vehicles to perform maintenance and repairs
· Students inspecting, testing and replacing various emission related components
· Students clearing Data Trouble Codes (DTC) using SolusPro prior to State of Connecticut emission test

	Suggested Assessments
	· Students will analyze data, clear DTC’s, replace faulty components, pass emission test

	Suggested Resources
	· Automotive Excellence Vol. 1, 2, Glencoe McGraw-Hill 2000
· Internet

	Suggested Tech Integration
	· Download snapshot graphs, retrieving Powertrain Control Module (PCM) codes

	Content Vocabulary
	· Hydrocarbons, carbon monoxide, oxides of nitrogen, oxygen sensor, stoichiometric mixture, Data Trouble Codes (DTC), Positive Crankcase Ventilation (PCV)

	Lifelong Learning/21st Century Skills
	· Quality work
· Access and process information


Unit 4: Engine Theory- Repair and Performance (D) O2 Sensor
	Essential Understanding: Information in modern vehicle performance and control is collected from multiple sources and processed by the Powertrain Control Module (PCM), which in turn makes informed decisions on the supply of fuel.

	Content Standard: Describe the components and functions of the various systems that are related to engine performance. Describe the various processes used to perform engine repairs.


	Essential Question: What is the oxygen sensor and how does it affect vehicle performance?

	

	Learning Goals: Students will:

	Understand the function of the Powertrain Control Module (PCM)

	Know the function and location of the oxygen sensor(s).

	Interpret DTC information.

	Understand how problems with the oxygen sensor can affect vehicle performance

	Be able to change an oxygen sensor.

	Be able to use a diagnostic analyzer, such as MT-2500/Solus Pro, to collect information and direct repairs

	Know what a Digital Volt Ohm Meter (DVOM) is and the basic functions.

	Be able to use a DVOM to make basic measurements of voltage of an O2 sensor.

	Explain the difference between open loop and closed loop in reference to how the PCM reacts to sensors and actuators

	Know the relationship between PCM information about open and closed loop and emission parameters

	Know where the Data Link Connector (DLC) is located and its function


	Suggested Strategies
	· Measure oxygen sensor voltage using a Digital Volt Ohm Meter (DVOM)
· Students using diagnostic analyzer (MT-2500) to identify faulty O2 Sensor(s)
· Students identify and replace appropriate O2 Sensor(s)
· Use diagnostic analyzer to confirm repair and reset Data Trouble Codes (DTC)
· Teacher demonstration
· Use “live” vehicles to diagnose and repair

	Suggested Assessments
	· Written test
· Individual question and answer
· Successful “live” vehicle repair

	Suggested Resources
	· Automotive Excellence Vol. 1, 2, Glencoe McGraw-Hill 2000
· Internet
· ALLDATA database

	Suggested Tech Integration
	· Engine Analyzer capable to diagnose Onboard Diagnostics II (OBD II) vehicles such as Snap-On Solus Pro and MT-2500

	Content Vocabulary
	· Sensor
· Actuator
· Open loop/ Closed loop
· Millivolt (mv)
· OBD II
· DLC
· MIL 
· Emission Testing
· Upstream and downstream O2 sensors

	Lifelong Learning/21st Century Skills
	· Access and process information
· Quality work


Unit 4: Engine Theory- Repair and Performance (E) Cooling System
	Essential Understanding:  A failed cooling system will ruin the engine

	Content Standard: Describe the components and functions of the various systems that are related to engine performance. Describe the various processes used to perform engine repairs.


	Essential Questions: What preventative maintenance procedures will extend the life of the cooling system? What are clues to a failing cooling system? Why is the cooling system essential to vehicle operation?

	

	Learning Goals: Students will:

	Know the clues to a failing cooling system.

	Understand why the cooling system is essential to vehicle operation.

	Identify and understand the function of a cooling system and its components: radiator, water pump, thermostat, fan, hoses, clamps and heater core.

	Know how to determine if a heater core is leaking.

	Measure the specific gravity of coolant using a hydrometer.

	Perform cooling system pressure tests; inspect and test radiator, pressure cap coolant recovery tank, and hoses; determine necessary action.

	Perform cooling system pressure tests to determine internal leaks of the head gasket. 

	Identify and replace failing cooling system components.

	Inspect, test, and replace thermostat and gasket.

	Verify engine operating temperature; determine necessary action.

	Inspect and test fan(s) (electrical and mechanical), fan clutch, fan shroud, and air dams.

	Adjust accessory belt tension to specification.

	Replace accessory belt tensioner.

	Determine coolant condition and coolant type for vehicle application. Top off as necessary.


	Suggested Strategies
	· Students inspecting and testing various cooling system components of live vehicle to verify complaint of inoperative HVAC system
· Students use Alldata and texts to identify cooling system components and function
· Recommend needed repairs
· Students performing needed repairs

	Suggested Assessments
	· Written test, successful repair/maintenance of student vehicles

	Suggested Resources
	· Automotive Excellence Vol. 1, 2, Glencoe McGraw-Hill 2000

	Suggested Tech Integration
	· Use of infrared digital temperature device

	Content Vocabulary
	· Ethylene glycol, rust inhibitor, thermostat, heat exchanger

	Lifelong Learning/21st Century Skills
	· Access and process information
· Quality work


Unit 4: Engine Theory- Repair and Performance (F) Open/Closed Loop
	Essential Understanding: The Powertrain Control Module (PCM) must work together with sensors and actuators to provide an optimal air and fuel ratio.

	Content Standards: Describe the components and functions of the various systems that are related to engine performance. Describe the various processes used to perform engine repairs.


	Essential Question: How is an optimal air and fuel ratio obtained?

	

	Learning Goals: Students will:

	Retrieve and record stored OBD II Diagnostic Trouble Codes (DTC); clear codes when applicable.

	Understand the importance and possible consequences when 2 computers communicating are disconnected improperly.

	Inspect and test computerized engine control system sensors, Powertrain Control Module (PCM), actuators, and circuits using the graphing function of the Solus Pro scan tool; perform necessary action.

	Use diagnostic equipment to collect data and complete a repair order listing DTC’s

	Analyze data to determine faults.

	Interpret scanner graphing information to solve intermittent engine problems

	Perform needed repairs.

	Clear codes.


	Suggested Strategies
	· Demonstration of diagnostic equipment
· Students using Solus Pro to verify closed loop operation on live vehicles

	Suggested Assessments
	· Pass/fail state emission test

	Suggested Resources
	· Automotive Excellence Vol. 1, 2, Glencoe McGraw-Hill 2000
· Internet

	Suggested Tech Integration
	· ALLDATA

	Content Vocabulary
	· Sensor, actuator, open loop, closed loop, intermittant

	Lifelong Learning/21st Century Skills
	· Access and process information
· Quality work


Unit 5: Suspension/Steering (A)
	Essential Understanding: The suspension and steering systems are vital to vehicle safety.

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


	Essential Questions: What essential components of a suspension system need to be inspected and maintained for safe operation? How does skid control, also known as Dynamic Vehicle Stability, improve crash survivability? How do the suspension and steering systems affect vehicle safety?

	

	Learning Goals: Students will: 

	Identify and describe the function of the components that make up the steering system.

	Identify and describe operation of suspension system components.

	Inspect, test and replace worn suspension components.

	Describe principles of wheel alignment.

	Identify alignment adjustment points.

	Understand how to check and add the correct type of fluid to a power steering system.

	Perform a power steering flush and refill.

	Check the power steering hoses for leaks. 

	Differentiate between the pressure and supply power steering hoses.

	Change a leaking power steering hose.


	Suggested Strategies
	· Students will put vehicles on lift, remove wheels, inspect suspension and evaluate for recommended repair
· Students inspecting, evaluating and changing faulty suspension and steering components

	Suggested Assessments
	· Written test, successful repair on student vehicles

	Suggested Resources
	· Automotive Excellence Vol. 1, 2  Glencoe McGraw-Hill 2000

	Suggested Tech Integration
	· ALLDATA, ball joint press, 

	Content Vocabulary
	· Jounce, rebound, oversteer, understeer, torsion bar, pitch, roll, yaw, damper, tapered connection, castle nut, cotter pin, keyway

	Lifelong Learning/21st Century Skills
	· Access and process information
· Quality work


Unit 5: Suspension, Steering, and Tires (B)
	Essential Understanding: Tires affect 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 affect safety and performance?

	

	Learning Goals: Students will:

	Know how friction contributes to vehicle performance in varying weather conditions.

	Know the criteria for an excellent tire.

	Inspect tires, adjust pressure, rotate tires for even wear, and understand uni-directional configuration.

	Understand how tires affect vehicle performance.

	Understand how tires affect driving safety.

	Locate and understand tire sidewall information.

	Describe the process for diagnosing and servicing wheels and tires.

	Understand the Tire Pressure Monitor System (TPMS).

	Identify a direct TPMS valve.

	Identify where accurate information concerning tire pressure can be located.

	Inspect tires for normal and irregular tread wear

	List possible causes for irregular tread wear.

	Locate tire tread wear indicators.

	Use hands to feel tread indicating a scalloped condition

	Understand the purpose of wheel weights and how this affects tire and wheel balance.


	Suggested Strategies
	· Perform tire inspection and rotation
· Students adjust pressure, rotate tires for even wear, and check for correct uni-directional configuration.
· Students locate and interpret tire sidewall information.

	Suggested Assessments
	· Worksheets, test, tire treasure hunt
· Properly rotated tires on student vehicles

	Suggested Resources
	· Automotive Excellence Vol. 1, 2   Glencoe McGraw-Hill 2000

	Suggested Tech Integration
	· ALLDATA customer repair order database

	Content Vocabulary
	· Uni-Directional, sipes, wear bars, ply separation, Tire Pressure Monitor System (TPMS), scalloped

	Lifelong Learning/21st Century Skills
	· Quality work


Unit 6: Brakes

	Essential Understanding: Friction provides braking action in a vehicle

	Content Standard: Identify and describe the major components of various types of braking systems.


	Essential Question: What essential components of a brake system need to be inspected and maintained for safe operation?

	

	Learning Goals: Students will:

	Understand the difference between the service and parking brake.

	Understand the difference between disc and drum brakes.

	Inspect brake pad thickness and evaluate for wear.

	Replace brake pads.

	Replace disc brake rotors.

	Be able to identify essential components of the brake system.

	Describe hydraulic systems principles.

	Check brake fluid, inspect brake hydraulic system for leaks.

	Describe the process for diagnosing and repairing drum brakes

	Describe the process for diagnosing and repairing disc brakes

	Evaluate disc brake rotors for even wear.

	Evaluate disc brake rotors by measuring with a vernier caliper 

	Evaluate disc brake rotors for runout using a dial indicator

	Describe the components of power assist braking systems.

	Describe the process for diagnosing and repairing parking brake systems.

	Adjust parking brake cables as necessary.

	Explain Anti-lock Braking Systems (ABS) and Traction Control Systems (TCS).

	Utilize computer scanner to diagnose ABS and TCS codes.

	Replace faulty ABS and TCS components


	Suggested Strategies
	· Students will put vehicles on lift, remove wheels, inspect brakes and evaluate for recommended repair
· Students changing rusted brake lines
· Students using SolusPro diagnostic tool to retrieve trouble codes
· Students replacing disc brake pads and rotor assembly
· Students removing brake drum to inspect shoes

	Suggested Assessments
	· Written test
· Successful repairs on student vehicles 

	Suggested Resources
	· Automotive Excellence Vol. 1, 2   Glencoe McGraw-Hill 2000

	Suggested Tech Integration
	· OBD-II Scanner

	Content Vocabulary
	· Master cylinder, wheel cylinder, disc brake caliper (floating, fixed), disc brake rotor minimum thickness, runout, oversteer, understeer, weight transfer, brake pad, brake shoe

	Lifelong Learning/21st Century Skills
	· Quality work


Unit 7: Heating, Ventilation, Air Conditioning (HVAC)

	Essential Understanding: Operators of motor vehicles need protection from extreme cold and heat.

	Content Standard: Identify and describe the various components of heating, ventilation, air conditioning systems.


	Essential Question: How does the vehicle’s heating, ventilation and air conditioning (HVAC) system help protect the operator and passengers?

	

	Learning Goals: Students will:

	Know the procedures that are necessary to diagnose inoperative or poorly operating HVAC systems.

	Identify and interpret heating and air-conditioning concern; determine necessary action.

	Research applicable vehicle and service information, such as heating and air-conditioning system operation, vehicle service history, service precautions, and Technical Service Bulletins (TSB).

	Locate and interpret vehicle and major component identification numbers (VIN, certification labels, calibration decals).

	Identify refrigerant type.

	Identify high side and low side service ports.

	Check refrigerant pressure.

	Inspect A/C condenser for airflow restrictions; determine necessary action.

	Inspect evaporator housing water drain; determine necessary action.

	Use an Infrared (IR) temperature gun to check for significant temperature change at the expansion valve.

	Replace the cabin air filter. 

	Understand that the air conditioning system is vital to winter driver visibility.

	Identify and understand the function of HVAC and it components: thermostat, ventilation fan, AC compressor, drive belts, water pump, and temperature sensor.

	Understand the function of a vacuum motor as it relates to HVAC operation.

	Replace various components of the HVAC system.


	Suggested Strategies
	· Inspect vehicle to verify complaint of inoperative HVAC
· Diagnose problem
· Make simple repairs
· Students use an Infrared (IR) temperature gun to check for significant temperature changes at various points in the pressurized loop

	Suggested Assessments
	· Written test, successful repair/ maintenance on student vehicles

	Suggested Resources
	· Automotive Excellence Vol. 1, 2  Glencoe McGraw-Hill 2000

	Suggested Tech Integration
	· ALLDATA, Hydrometer

	Content Vocabulary
	· Thermostat, humidity, vacuum, latent heat of evaporation

	Lifelong Learning/21st Century Skills
	· Access and process information
· Quality work


Unit 8: General Vehicle Maintenance/Record Keeping 
	Essential Understanding: Keeping accurate repair and maintenance records enhances effective communication between a vehicle owner and a repair shop.

	Content Standard: Describe the components and functions of the various systems that must be serviced to enhance reliability and preserve value.


	Essential Questions: What role does accurate repair and maintenance records play in efficient and timely repairs? What role does accurate repair and maintenance records play in preserving the value of a used vehicle?

	

	Learning Goals: Students will:

	Understand the role clear written communication plays in an automotive repair shop.

	Complete a specification sheet for their personal or family vehicle.

	Complete an under hood inspection sheet.

	Complete an under lift inspection sheet.

	Calculate the value of a personal/family vehicle using National Automotive Dealers Association (NADA) guidelines.

	Know where other used car book values may be obtained.

	Locate external engine components on multiple vehicles.

	Remove wheels to rotate tires, inspect suspension components and evaluate brakes.

	Use a torque wrench to tighten lug nuts accurately.

	Replace windshield wipers.

	Check and top off vital fluids.

	Change oil and filter.

	Know and practice safe procedures for relieving residual pressure in an Electronic Fuel Injection (EFI) systems.

	Replace fuel filters in gasoline and diesel engines.

	Inspect and test fuel pumps and pump control systems for pressure, regulation, and volume; perform necessary action.


	Suggested Strategies
	· Read the maintenance schedule section in the owner’s manual to determine necessary preventive maintenance timelines

· Students inspect and test fuel pumps and pump control systems for pressure, regulation, and volume

· Students use a torque wrench to tighten lug nuts accurately
· Students replace fuel and air filters in gasoline and diesel engines

· Students replace windshield wipers
· Students change engine oil and filter.

	Suggested Assessments
	· Complete a repair order for repair/maintenance work.

· Complete a specification sheet for a personal or family vehicle. 

· Write a maintenance schedule for a personal or family vehicle.

	Suggested Resources
	· Automotive Excellence (Vol. 1,2) Glencoe McGraw-Hill 2000; Internet resources

	Suggested Tech Integration
	· ALLDATA, NADA, Kelley Blue Book (KBB.com), Edmonds used car values

	Content Vocabulary
	· Specifications, tolerances, maintenance schedules, repair orders.

	Lifelong Learning/21st Century Skills
	· Quality work


Unit 9: Transmission/Drive Train
	Essential Understanding: The transmission distributes power from the engine to the drive wheels to enable the movement of an automobile.

	Content Standard: Describe the components and functions of manual and automatic transmissions.


	Essential Questions: What is the function of the transmission? What are the differences between manual and automatic transmissions? 

	

	Learning Goals: Students will: 

	Understand basic theory of manual transmission operation

	Know the four main components of the clutch system

	Understand the basic procedure for clutch replacement

	Understand the importance of hydraulics as related to clutch operation.

	Diagnose clutch hydraulic component failure. 

	Replace clutch hydraulic components.

	Be able to check fluid level of manual transmission.

	Understand the relationship between gears and torque multiplication

	Know the difference between a transmission and a transaxle

	Understand basic theory of automatic transmission operation

	Perform a fluid level check on an automatic transmission

	Understand the connection between a spinning torque converter and automatic transmission fluid level

	Understand the basic operation of a Continuously Variable Transmission (CVT)

	Understand the purpose of universal joints and Constant-Velocity (CV) joints.

	Know the sound that a failing CV joint makes.

	Inspect CV joints: estimate cost of professional repair.

	Replace half-axles when CV joint failure is evident

	Inspect universal joints

	Replace universal joints

	Perform preventive maintenance by properly lubricating suspension and steering components.   

	Know the purpose of a differential

	Know the purpose of a transfer case.

	Be able to perform a fluid check on a differential

	Be able to perform a fluid check on a transfer case

	Diagnose fluid loss, and condition concerns; determine necessary action.

	Drain and fill manual transmission/transaxle and final drive units.

	Be able to calculate gear ratio given information on crown and pinion gears

	Know the sound of a failing wheel bearing.

	Replace a wheel bearing

	Perform preventive maintenance on a trailer wheel bearing.

	Replace a trailer wheel bearing and race.

	Understand advantages/disadvantages of front drive/rear drive in regard to oversteer and understeer

	Understand differences between all wheel drive, part time four wheel drive and four wheel drive


	Suggested Strategies
	· Teacher demonstration of locations to check fluid levels of drive train components only accessible using a vehicle lift

· Students check and change manual transmission/transaxle and final drive units as necessary
· Students perform a fluid level check on an automatic transmission
· Students disassemble and reassemble outer drive wheel assembly teaching aid

	Suggested Assessments
	· Written test, successful drive train fluid checks on “live” vehicles

	Suggested Resources
	· Automotive Excellence (Vol. 1,2) Glencoe McGraw-Hill 2000; Internet resources

	Suggested Tech Integration
	· ALLDATA 

	Content Vocabulary
	· Preventive maintenance, demand maintenance, bearing and race assembly, ABS sensor and trigger wheel

	Lifelong Learning/21st Century Skills
	· Quality work
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