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Program of Study

=» Grade 9
¢ Foundations and Safety

¢ Introduction to Automotive Technology
=» Grade 10
¢ Engine Repair

¢ Brakes

¢ Manual Drive Trains and Axles/Heating Ventilation and air conditioning
=» Grade 1
¢ Steering and Suspension/Automatic Transmissions/Transaxles

¢ Electrical
¢ Engine Performance
-» Grade 12
¢ Advanced Vehicle Electronics

¢ Engine Management Systems
¢ Light Duty Diesel
¢ Hybrid And Electric Vehicle Technology



- Program Descriptor

¢ This program consists of twelve courses of study. The initial courses are General in nature.. They are
primarily designed to be basic in nature and familiarize students with safe work practice, tool
introduction, and what would be expected in a working environment. There are extensive hands-on and
theory situations in each module. It is assumed that after reasonable competency in the above
disciplines, the student can move on to Engine, Brakes, Drive Train, Emission Control Repair, Electrical
Repair, and Transaxles and Differentials Repair. These are more specialized areas and therefore are more
difficult. The proper attitudes towards safety and tool usage should have already been established;
therefore the class can proceed to this next level. There are many hands-on activities and considerable
theory work in these specialized areas. This program follows the Automotive Service Education
Foundation (ASE) certification standards. Upon completion of this program students have the
opportunity to become ASE Student certified.

-> Program Outcome

¢ The automotive technology program has several articulation agreements with prestigious automotive
post secondary programs. The successful graduate can use some of their credits with advanced
placement to many of these schools to further their education in this field. A graduate of this program
can also elect to enter the job market in various entry positions. Upon successful completion the student
will earn their Student ASE certification. They can also earn certificates from Valvoline and other vendors
as they complete many online training programs.

-> Work Based Learning Opportunities

¢ School-Based Enterprise: Students will work on vehicles in the shop. Repairs could include the following,
Oil Service, Brake service, tires, batteries, starters, alternator, basic electrical, and fuel supply.

& Hazardous Career Preparation: Students will work for a variety of companies, such as Holman,
Burlington Chevrolet, and Miller Ford as entry level technicians responsible for all aspects of vehicle
repair and maintenance.

- Industry Valued Credentials
¢ ASE: Automotive Service Excellence
e Automobile Technician
e Mobile Air Climate Systems Certification (MACS)
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Course Descriptions

1. Grade9

a. Safety foundation and introductions to automotive technology: This course is designed for the
beginning student and covers the use of special automotive tools, shop manuals, and procedures.



Instruction is given on service of vehicle servicing with compliance of vehicle requirements. Students
will learn preventative maintenance techniques, pre-delivery inspection techniques. Precision
measurements will be introduced and the math required to perform these tasks. Prepares students to
take the MLR ASE

2. Grade 10

a. Engine Technology: This course is designed to provide a learning environment to students interested in
general engine repair. The student will have the opportunity to become familiar with automotive
terminology and experience hands-on diagnostics and repair procedures in a shop/lab situation. This
will include compression, valve train, engine timing and cooling system diagnosis. Safety procedures will
be emphasized.Prepares students to take the Al ASE (Automotive Service Excellence) test.

b. Brake System Technology This class will provide students with a basic knowledge of automotive brake
systems. Students will be able to describe the basic operation of the automotive brake system and be
able to do drum and disc brake overhauls. They will also be familiar with machine brake drums and
rotors, the automotive hydraulic system, power brake system operations, ABS systems and Traction
Controls and Stability controls. Prepares students to take the A5 ASE (Automotive Service Excellence)
test.

c. DriveTrain and Axle Technology Heating Air Conditioning Technology : This course is designed to provide
a learning environment to students interested in transaxle and rear differential repair. This will include
manual transmission diagnosis. The student will have the opportunity to become familiar with
automotive terminology, trade-related computer software, and experience hands-on diagnostics and
repair procedures in a shop/lab situation. Safety procedures will be emphasized. Prepares students to
take the A3 ASE (Automotive Service Excellence) test. This course also covers the modern automotive air
conditioning systems. The operation, diagnosis and repair of the system will be covered. This will
include identification of freons. Recycling, Evacuating and Recharging. The parts and nomenclature will
be discussed. Types of refrigerant and their effects on the environment will also be emphasized. Heating
system diagnosis and repair will also be covered. Prepares students to take the A7 ASE (Automotive
Service Excellence) test.

d.

3. Grade 1



a. Automotive Steering and Suspension This module provides detailed instruction in the function and
operation of the tires, wheel bearings, chassis, steering, and suspension systems in rear wheel drive, front
wheel drive, two and four wheel drive vehicles, steering systems, suspension systems, rack and pinion
systems, and Macpherson struts. Requirements will also include two wheel and four wheel alignments
Prepares students to take the A ASE (Automotive Service Excellence) test.

b. Automotive Automatic Transmissions This module covers the automatic transmission systems used in
the modern automobile and light truck. This module will cover the theory, diagnosis and servicing of
domestic and imported automatic. This will include serving the transmission fluids, transmission
flushing and filter replacement. Pressure testing will be discussed. Prepares students to take the A2 ASE
(Automotive Service Excellence) test.

c. Electrical This class covers the electrical system which is a basic system of the automobile. This will cover
volts, amps, ohms, DVOM skills. Students will diagnose basic electrical circuits, wiring schematics and
testing of circuits and components. Prepares students to take the A6 ASE (Automotive Service
Excellence) test.

d. Engine Performance This module covers the engine performance systems of the modern automobile,
light duty truck and SUV. This module will include basic engine mechanical diagnosis, engine ignition
principles and fuel systems. Fuel systems will include testing of fuel pumps and fuel delivery systems.
The theory, parts nomenclature and related systems will be discussed. The use of scan tools and other
diagnostic equipment will be emphasized. Prepares students to take the A8 ASE (Automotive Service
Excellence) test.

4. Grade 12

a. Advanced Vehicle Electronics: This class covers the electrical system which is a basic system of the
automobile. This will cover volts, amps, ohms, DVOM skills. Students will diagnose advanced electrical
circuits, wiring schematics and testing of circuits and components. Prepares students to take the A6
ASE (Automotive Service Excellence) test.

b. Engine Management Systems: This course covers the engine performance systems of the modern
automobile, light duty truck and SUV. This module will include basic engine mechanical diagnosis,
engine ignition principles and fuel systems. Fuel systems will include testing of fuel pumps and fuel



delivery systems. The theory, parts nomenclature and related systems will be discussed. The use of scan
tools and other diagnostic equipment will be emphasized. Prepares students to take the A8 ASE
(Automotive Service Excellence) test.

c. Light Duty Diesel.This course is designed to provide a learning environment to students interested in
general diesel engine repair. The student will have the opportunity to become familiar with automotive
terminology and experience hands-on diagnostics and repair procedures in a shop/lab situation. This
will include compression, valve train, engine timing and cooling system diagnosis. Safety procedures will
be emphasized.Prepares students to take the A9 ASE (Automotive Service Excellence) test.

d. Hybrid And Electric Vehicle Technology: Introduces the theory, operation, diagnosis, service and repair of
Hybrid and Electric vehicles. Prepares students to take the L3 ASE (Automotive Service Excellence) test.

Curriculum Maps

Course: CTE Unit: Career Awareness Length: Woven Throughout

Standards

o 9.212.CAP.I: Analyze unemployment rates for workers with different levels of education and how the
economic, social, and political conditions of a time period are affected by a recession.
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9.2.12.CAP.2: Develop college and career readiness skills by participating in opportunities such as structured
learning experiences, apprenticeships, and dual enrollment programs.

9.2.12.CAP.3: Investigate how continuing education contributes to one's career and personal growth.
9.2.12.CAP.4: Evaluate different careers and develop various plans (e.g., costs of public, private, training
schools) and timetables for achieving them, including educational/training requirements, costs, loans, and
debt repayment.

9.2.12.CAP.5: Assess and modify a personal plan to support current interests and postsecondary plans. -
9.2.12.CAP.6: Identify transferable skills in career choices and design alternative career plans based on those
skills.

9.2.12.CAP.7: Use online resources to examine licensing, certification, and credentialing requirements at the
local, state, and national levels to maintain compliance with industry requirements in areas of career interest.
9.2.12.CAP.8: Determine job entrance criteria (e.g., education credentials, math/writing/reading
comprehension tests, drug tests) used by employers in various industry sectors.

9.2.12.CAP.9: Locate information on working papers, what is required to obtain them, and who must sign
them.

9.2.12.CAP.10: Identify strategies for reducing overall costs of postsecondary education (e.g., tuition assistance,
loans, grants, scholarships, and student loans)

9.2.12.CAP.11: Demonstrate an understanding of Free Application for Federal Student Aid (FAFSA)
requirements to apply for postsecondary education

9.2.12.CAP.12: Explain how compulsory government programs (e.g., Social Security, Medicare) provide
insurance against some loss of income and benefits to eligible recipients.

9.2.12.CAP.13: Analyze how the economic, social, and political conditions of a time period can affect the labor
market.

9.2.12.CAP.14: Analyze and critique various sources of income and available resources (e.g., financial assets,
property, and transfer payments) and how they may substitute for earned income

9.2.12.CAP.15: Demonstrate how exemptions, deductions, and deferred income (e.g., retirement or medical)
can reduce taxable income.
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9.2.12.CAP.16: Explain why taxes are withheld from income and the relationship of federal, state, and local
taxes (e.g., property, income, excise, and sales) and how the money collected is used by local, county, state,
and federal governments. -

9.2.12.CAP.17: Analyze the impact of the collective bargaining process on benefits, income, and fair labor
practice. -

9.2.12.CAP.18: Differentiate between taxable and nontaxable income from various forms of employment (e.g.,
cash business, tips, tax filing and withholding). -

9.2.12.CAP.19: Explain the purpose of payroll deductions and why fees for various benefits (e.g., medical
benefits) are taken out of pay, including the cost of employee benefits to employers and self-employment
income.

9.2.12.CAP.20: Analyze a Federal and State Income Tax Return

9.2.12.CAP.21: Explain low-cost and low-risk ways to start a business.

9.2.12.CAP.22: Compare risk and reward potential and use the comparison to decide whether starting a
business is feasible.

9.2.12.CAP.23: Identify different ways to obtain capital for starting a business

Essential Question(s)

How does one prepare for a career?

How does one improve marketability?
Why is career planning important?
What are the risks in starting a business?

Content

There are strategies to improve one's professional value and marketability.

Career planning requires purposeful planning based on research, self-knowledge, and informed choices.

An individual's income and benefit needs and financial plan can change over time.

Securing an income involve an understanding of the costs and time in preparing for a career field, interview
and negotiation skills, job searches, resume development, prior experience, and vesting and retirement plans



Understanding income involves an analysis of payroll taxes, deductions and earned benefits.
o There are ways to assess a business'’s feasibility and risk and to align it with an individual's financial goals

Skills

Act as a responsible and contributing community member and employee.

Attend to financial well-being.

Consider the environmental, social and economic impacts of decisions.

Demonstrate creativity and innovation.

Utilize critical thinking to make sense of problems and persevere in solving them.

Model integrity, ethical leadership and effective management.

Plan education and career paths aligned to personal goals.

Use technology to enhance productivity, increase collaboration and communicate effectively.
Work productively in teams while using cultural/global competence.

o 0 0 0o 0o O O O ©

Assessments
o Career Research Project
Resume/Cover Letter
Course: Foundations and Safety Length: 1 Semester
Standards

o 9.3.12.TD-HSE.1 Describe the health,safety and environmental rules and regulations in transportation,
distribution and logistics workplaces.
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9.3.12.TD-MTN.1 Develop preventative maintenance plans and systems to keep facility and mobile equipment
inventory in operation.

9.3.12.TD-MTN.2 Design ways to improve facility and equipment system performance.

9.3.12.AC-CST.5 Apply practices and procedures required to maintain jobsite safety.

9.4.12.CL1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas (e.g., 1.1.12prof.CR3a).
9.3.12.TD-OPS.3 Comply with policies, laws and regulations in order to maintain safety, security and health and
mitigate the economic and environmental risk of transportation operations.

- 9.4.12.Cl.2: Identify career pathways that highlight personal talents, skills, and abilities (e.g., 1.4.12prof.CR2b,
2212.LF.8). -

9.4.12.Cl.3: Investigate new challenges and opportunities for personal growth, advancement, and transition
(e.g., 2.1.12.PGD.1).

Essential Question(s)

Why is it important to review the SOS before cleaning up a spill?

What are the benefits of Automotive Service Excellence (ASE) certification for a technician and shop?
What are the benefits of the unibody design?

What are some of the health hazards associated with coming into frequent or prolonged contact with used
engine oil?

Why must safety glasses be worn at all times in the shop? For what types of tasks should a full-face
shield be worn?

What are the steps you need to take before returning the vehicle to the customer?

How can the vehicle's date of manufacture be different from the vehicle’'s model year?

How are Torx bits different from Allen wrenches?

How do you check a micrometer for accuracy (zero)?

What are the precautions when charging batteries and jump-starting vehicles?

What processes can be tried on bolts that are stuck

before they are broken off?
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Content

Auto shop layout Shop safety
Types of accidents
General safety rules
Right to know laws
Tool Rules

Tool Storage

Wrenches

Screw Drivers

Pliers

Hammers

Chisels and punches
Files

Saws

Holding tools

Cleaning tools

Probe and pick up tools
Cutting tools

Prybars Insulated tools
Compressed Air System
Air Tools Electric Tools
Hydraulic Tools

Shop Equipment
Fasteners Washers
Machine screws

Sheet metal screws
Non-Threaded Fasteners
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Torquing nuts and bolts
Lubrication Vehicle Maintenance
Fluid Service Filter Service
Chassis Lubrication

Checking tires Service Intervals
General Inspection and Problem
Thread Repairs

Removing damaged fasteners
Gaskets and Sealers

Service Manuals

Using Service Manuals

Service Publications

Technical Assistance Hot lines
Computer-Based Service

Data Work Orders

Skills

Identify general shop safety rules and procedures.

Utilize safe procedures for handling of tools and equipment.

Identify and use proper placement of floor jacks and jack stands.

Identify and use proper procedures for safe lift operation

Utilize proper ventilation.

Identify marked safety areas.

Identify the location and the types of fire extinguishers and other fire safety equipment; demonstrate
knowledge of the procedures for using fire extinguishers and other fire safety equipment.

Identify the location and use of eye wash stations.

Identify the location of the posted evacuation routes.

Comply with the required use of safety glasses, ear protection, gloves, and shoes during lab/shop activities.
Identify and wear appropriate clothing for lab/shop activities.
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Secure hair and jewelry for lab/shop activities.

Identify vehicle systems which pose a safety hazard during service such as: supplemental restraint systems
(SRS), electronic brake control systems, stop/start systems, and remote start systems.

Identify vehicle systems which pose a safety hazard during service due to high voltage such as: hybrid/electric
drivetrain, lighting systems, ignition systems, A/C systems, injection systemes, etc.

Locate and demonstrate knowledge of safety data sheets (SDS).

Identify tools and their usage in automotive applications.

Identify standard and metric designation.

Demonstrate safe handling and use of appropriate tools.

Demonstrate proper cleaning, storage, and maintenance of tools and equipment.

Demonstrate proper use of precision measuring tools (e.g., micrometer, dial-indicator, dial-caliper).
Performmn commmon fastener and thread repair, including removing broken bolts, restoring internal and
external threads, and repairing internal threads with a thread insert.

Identify information needed and the service requested on a repair order.

Identify purpose and demonstrate proper use of vehicle protection such as: fender covers, mats, seat, and
steering wheel covers.

Perform a vehicle walk-around inspection; identify and document existing vehicle conditions such as body
damage, paint damage, windshield damage.

Perform a vehicle multi-point inspection and complete a vehicle inspection report.

Demonstrate use of the three C's (concern, cause, and correction).

Create a plan of action for each specific service or diagnostic situation.

Review vehicle service history.

Complete work order to include customer information, vehicle identifying information, customer concern,
related service history, cause, and correction.

Ensure vehicle is prepared to return to customer per school/company policy (floor mats, steering wheel cover,
etc.).

Assessments



Several quizzes weekly written and proficiency
Written and proficiency Test

Written and proficiency rubrics

Observation and verbal quizzes

Workbook and note taking

ASE Education Foundation Task Sheets
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Course: Introduction to Automotive Technology Length: 1 Semester

Standards

o 9.3.12.TD-HSE.1 Describe the health,safety and environmental rules and regulations in transportation,
distribution and logistics workplaces.

o 9.312.TD-MTN.1 Develop preventative maintenance plans and systems to keep facility and mobile equipment

inventory in operation.

9.3.12.TD-MTN.2 Design ways to improve facility and equipment system performance.

9.3.12.AC-CST.5 Apply practices and procedures required to maintain jobsite safety.

9.4.12.CL1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas (e.g., 1.1.12prof.CR3a).

9.3.12.TD-OPS.3 Comply with policies, laws and regulations in order to maintain safety, security and health and

mitigate the economic and environmental risk of transportation operations.

o +9.412.ClL2: Identify career pathways that highlight personal talents, skills, and abilities (e.g., 1.4.12prof.CR2b,
2.212.LF.8).-

o O O O
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9.4.12.Cl.3: Investigate new challenges and opportunities for personal growth, advancement, and transition
(e.g., 2.112.PGD.).

Research vehicle service information such as fluid type, internal combustion engine operation, vehicle service
history, service precautions, technical service bulletins, and recalls including vehicles equipped with
advanced driver assistance systems (ADAS).

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

Retrieve and record DTCs, OBD monitor status, and freeze frame data; clear codes and data when directed.

Essential Question(s)

How should warning lights react when you start the engine?

Why should Service manuals be consulted before beginning repairs.

When repairing an electrical problem, a tech should record the VIN before proceeding.
What is the reason for writing a proper repair order?

What does the VIN tell you about the car?

How would you find the valve lash specifications needed to adjust the valve?

How often should a lubrication be performed?

Checking the air in the tires can save fuel mileage?

Is it proper procedure to discard oil filters immediately after removing them?

How often should tires be rotated and where would you locate this information?

Why should front wheel bearings be cleaned, inspected and repacked?

After a vehicle has been parked for several hours the battery goes dead.What are the types of tests needed?
Do some Hybrid vehicles operate on high voltage AC current supplied by the battery?

Content

Lubrication Vehicle Maintenance
Fluid Service
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Filter Service

Chassis Lubrication

Checking tires

Service Intervals

General Inspection and Problem

Skills

Perform in-vehicle inspection.

Perform fluid inspection.

Perform belt, hose, and air filter/cabin air filter inspection.

Perform under-vehicle inspection.

Perform exterior vehicle inspection.

Describe heat engines and their operation.

Explain the physics of engine operation.

Explain force, work, and power.

Describe four-stroke engine arrangement, operation, and measurement.
Describe the purpose and function of spark ignition engine components.
Explain two-stroke and rotary engine operation.

Explain the functions of lubricating oil.

Describe the common types of oil and their additives.

Identify and describe lubrication system components.

Identify oil-certifying bodies and their rating standards.

Describe the operation of oil indicators and warning systemes.

Identify and describe the types of lubrication systems.

Explain the methods of heat transfer and the principles of engine cooling.
Describe engine coolant and its required properties.

Explain how coolant flows in engines.

Describe the radiator and its associated components.

Explain the operation of the thermostat and water pump.
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Describe the types and operation of cooling fans.

Describe the types and function of hoses, belts, and tensioners.

Describe miscellaneous cooling system components.
Describe the functions and types of automatic
transmissions.

Describe torgue converter construction and operation.
Describe gear train operation.

Describe methods of holding/driving gears.

Describe automatic transmission components.

Assessments

Several quizzes weekly written and proficiency
Written and proficiency Test

Written and proficiency rubrics

Observation and verbal quizzes

Workbook and note taking

ASE Education Foundation Task Sheets



Course: Engine Repair Length: 1 Semester
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Standards

9.3.12.TD-HSE.1 Describe the health,safety and environmental rules and regulations in transportation,
distribution and logistics workplaces.

9.3.12.TD-MTN.1 Develop preventative maintenance plans and systems to keep facility and mobile equipment
inventory in operation.

9.3.12.TD-MTN.2 Design ways to improve facility and equipment system performance.

9.3.12.AC-CST.5 Apply practices and procedures required to maintain jobsite safety.

9.4.12.CL1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas (e.g., 1.1.12prof.CR3a).
9.3.12.TD-OPS.3 Comply with policies, laws and regulations in order to maintain safety, security and health and
mitigate the economic and environmental risk of transportation operations.

- 9.4.12.Cl.2: Identify career pathways that highlight personal talents, skills, and abilities (e.g., 1.4.12prof.CR2b,
2212.LF.8).-

9.4.12.Cl.3: Investigate new challenges and opportunities for personal growth, advancement, and transition
(e.g., 2.1.12.PGD.1).

9.4.5.CT.1: Identify and gather relevant data that will aid in the problem-solving process (e.g., 2.1.5.EH.4,
4-ESS3-1, 6.3.5.CivicsPD.2).

Essential Question(s)

List the types of engine classifications

What is the piston location at the beginning of the intake stroke?

How does the combustion chamber affect the way the fuel and mix together?
How does an intake manifold change combustion?

How does an engine use heat energy to produce motion?

What would be the best way to determine which camshaft is the intake camshaft?
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Content

Engine Bottom End
Engine Top End
Engine Front End
Engine Classification
Cylinder Arrangement
Alternative Engines
Cylinder head
construction

Valve Train
Construction

Intake Manifold
Construction
Exhaust Manifold
Construction
Cylinder Block
Construction

Piston Construction
Piston Ring
Construction

Piston Pin
Construction
Connecting Rod
Construction
Crankshaft
Construction
Engine Bearing
Construction
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Rear Main Bearing Oil
Seal Construction
Balancer Shafts
Vibration Damper
Construction
Camshaft Drives

Skills

Identify cylinder head and valve train components and configurations.

Remove cylinder head; inspect gasket condition; install cylinder head and gasket; tighten according to
manufacturer’s specification and procedure.

Clean and visually inspect a cylinder head for cracks; check gasket surface areas for warpage and surface
finish; check passage condition.

Inspect valve actuating mechanisms for wear, bending, cracks, looseness, and blocked oil passages (orifices);
determine needed action.

Adjust valves (mechanical or hydraulic lifters).

Inspect and replace camshaft and drive belt/chain; includes checking drive gear wear and backlash, end play,
sprocket and chain wear, overhead cam drive sprocket(s), drive belt(s), belt tension, tensioners, camshaft
reluctor ring/tone-wheel, and valve timing components; verify correct camshaft timing.

Identify engine block assembly components and configurations.

Remove, inspect, and/or replace crankshaft vibration damper (harmonic balancer).

Identify lubrication and cooling system components and configurations.

Perform engine oil and filter change; use proper fluid type per manufacturer specification; reset maintenance
reminder as required.

Perform cooling system pressure and dye tests to identify leaks; check coolant condition and level; inspect
and test radiator, pressure cap, coolant recovery tank, heater core, and galley plugs; determine needed action.
Identify causes of engine overheating.

Inspect, replace, and/or adjust drive belts, tensioners, and pulleys; check pulley and belt alignment.
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Inspect and test coolant; drain and recover coolant; flush and/or refill cooling system; use proper fluid type per
manufacturer specification; bleed air as required.

Inspect, remove, and replace the water pump.

Remove, inspect, and replace the thermostat and gasket/seal.

Remove and replace the radiator.

Assessments

Several quizzes weekly written and proficiency
Written and proficiency Test

Written and proficiency rubrics

Observation and verbal quizzes

Workbook and note taking

ASE Education Foundation Task Sheets



Course: Brakes Length: 1 Semester
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Standards

9.3.12.TD-HSE.1 Describe the health,safety and environmental rules and regulations in transportation,
distribution and logistics workplaces.

9.3.12.TD-MTN.1 Develop preventative maintenance plans and systems to keep facility and mobile equipment
inventory in operation.

9.3.12.TD-MTN.2 Design ways to improve facility and equipment system performance.

9.3.12.AC-CST.5 Apply practices and procedures required to maintain jobsite safety.

9.4.12.CL1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas (e.g., 1.1.12prof.CR3a).
9.3.12.TD-OPS.3 Comply with policies, laws and regulations in order to maintain safety, security and health and
mitigate the economic and environmental risk of transportation operations.

- 9.4.12.Cl.2: Identify career pathways that highlight personal talents, skills, and abilities (e.g., 1.4.12prof.CR2b,
2212.LF.8).-

9.4.12.Cl.3: Investigate new challenges and opportunities for personal growth, advancement, and transition
(e.g., 2.1.12.PGD.1).

9.4.5TL.1: Compare the common uses of at least two different digital tools and identify the advantages and
disadvantages of using each.

Essential Question(s)

Describe the four major parts of a disc brake assembly.

What are the four functions of a master cylinder?

Why is a dual master cylinder used?

What causes a brake caliper piston to retract away from the disc after brake application?
What is the purpose of a combination valve?

How does a hydro-boost power brake system operate?

A spongy brake pedal is normally caused by?
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A wheel cylinder rebuild normally involves?

How is Pressure bleeding a brake system done by using a pressure bleeder tank?
When you find the fluid level in the master cylinder is low, you should inspect it ?
What happens when a tire skids or slides during hard braking?

After completing repair on a stability control system, what should you do?

How can a scan tool assist a tech while repairing an ABS System?

Content

Basic Brake System
Braking Ratio

Brake Hydraulic
Components

Brake System Components
Parking Brakes

Brake System

Problem Diagnosis

Brake System Inspection
Vacuum Booster Service
Hydraulic Booster Service
Master Cylinder

Service

Brake Line and Hoses

Disc Brake Service

Drum Brake Service
Parking Brake Adjustment
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Anti Lock Brake Systems (ABS)
Traction and Stability

Control Systems (TSC)

ABS Service

TSC Service

Final System Check

Skills

Research vehicle service information such as fluid type, vehicle service history, service precautions, technical
service bulletins, and recalls including vehicles equipped with advanced driver assistance systems (ADAS).
Identify brake system components and configurations.

Retrieve and record DTCs, OBD monitor status, and freeze frame data; clear codes and data when directed.
Describe procedure for performing a road test to check brake system operation, including an anti-lock brake
system (ABS).

Install wheel and torque lug nuts.

Identify and interpret brake system concerns; determine needed action.

Diagnose pressure concerns in the brake system using hydraulic principles (Pascal’s Law).

Measure brake pedal height, travel, and free play (as applicable); determine needed action.

Check the master cylinder for internal/external leaks and proper operation; determine needed action.
Inspect brake lines, flexible hoses, and fittings for leaks, dents, kinks, rust, cracks, bulging, wear, and loose
fittings/supports; determine needed action.

Select, handle, store, and fill brake fluids to proper level; use proper fluid type per manufacturer specification.
Identify components of hydraulic brake warning light systems.

Bleed and/or replace fluid in the brake system.

Test brake fluid for contamination.

Remove, bench bleed, and reinstall the master cylinder.
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Diagnose poor stopping, pulling, or dragging concerns caused by malfunctions in the hydraulic system;
determine needed action.

Replace brake lines, hoses, fittings, and supports.

Fabricate brake lines using proper material and flaring procedures.

Inspect, test, and/or replace components of brake warning light system.

Remove, clean, and inspect brake drum; measure brake drum diameter; determine serviceability.

Refinish brake drum and measure final drum diameter; compare with specification.

Remove, clean, inspect, and/or replace brake shoes, springs, pins, clips, levers, adjusters/self-adjusters, other
related brake hardware, and backing support plates; lubricate and reassemble.

Inspect wheel cylinders for leaks and proper operation; remove and replace as needed.

Pre-adjust brake shoes and parking brake; install brake drums or drum/hub assemblies and wheel bearings;
perform final checks and adjustments.

Diagnose poor stopping, noise, vibration, pulling, grabbing, dragging, or pedal pulsation concerns; determine
needed action.

Remove and clean caliper assembly; inspect for leaks, damage, and wear; determine needed action.

Inspect caliper mounting and slides/pins for proper operation, wear, and damage; determine needed action
Remove, inspect, and/or replace brake pads and retaining hardware; determine needed action.

Lubricate and reinstall caliper, brake pads, and related hardware; seat brake pads against rotor; inspect for
leaks.

Clean and inspect rotor and mounting surface; measure rotor thickness, thickness variation, and lateral
runout; determine needed action.

Remove and reinstall/replace rotor.

Refinish rotor on vehicle; measure final rotor thickness and compare with specification.

Refinish rotor off vehicle; measure final rotor thickness and compare with specification.

Retract and re-adjust caliper piston on an integrated parking brake system.

Describe the importance of operating vehicles to burnish/break-in replacement brake pads according to
manufacturer’'s recommendation.

Diagnose poor stopping, noise, vibration, pulling, grabbing, dragging, or pulsation concerns; determine
needed action.
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Check brake pedal travel with and without engine running to verify proper power booster operation.

ldentify components of the brake power assist system (vacuum/ hydraulic/electric).

Inspect vacuum-type power booster unit for leaks; inspect the check-valve for proper operation; check
vacuum supply (manifold or auxiliary pump) to vacuum-type power booster; determine needed action.
Inspect and test hydraulically assisted power brake system for leaks and proper operation; determine needed
action.

Remove, clean, inspect, repack/replace, and install wheel bearings; remove and install bearing races; replace
seals; install hub and adjust bearings.

Check parking brake system components for wear, binding, and corrosion; clean, lubricate, adjust and/or
replace as needed.

Check parking brake operation (including electric parking brakes); check parking brake indicator light system
operation; determine needed action.

Check operation of brake stop light system.

Inspect and replace wheel studs.

Remove, reinstall, and/or replace sealed wheel bearing assembly.

Diagnose wheel bearing noises, wheel shimmy, and vibration concerns; determine needed action.

Identify and inspect electronic brake control system components and describe function (ABS, TCS, ESC);
determine needed action.

Describe the operation of a regenerative braking system.

Bleed the electronic brake control system hydraulic circuits.

Assessments

Several quizzes weekly written and proficiency
Written and proficiency Test

Written and proficiency rubrics

Observation and verbal quizzes

Workbook and note taking

ASE Education Foundation Task Sheets
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Standards

9.3.12.TD-HSE.1 Describe the health,safety and environmental rules and regulations in transportation,
distribution and logistics workplaces.

9.32.12.TD-MTN.1 Develop preventative maintenance plans and systems to keep facility and mobile
equipment inventory in operation.

9.3.12.TD-MTN.2 Design ways to improve facility and equipment system performance.

9.3.12.AC-CST.5 Apply practices and procedures required to maintain jobsite safety.

9.4.12.CL1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas (e.g., 1.1.12prof.CR3a).
9.3.12.TD-OPS.3 Comply with policies, laws and regulations in order to maintain safety, security and health
and mitigate the economic and environmental risk of transportation operations.

- 9.4.12.Cl.2: Identify career pathways that highlight personal talents, skills, and abilities (e.g., 1.4.12prof.CR2b,
2.212.LF.8).-

9.4.12.ClL.3; Investigate new challenges and opportunities for personal growth, advancement, and transition
(e.9., 2.112.PGD.1).

9.4.8.Cl.3: Examine challenges that may exist in the adoption of new ideas (e.g., 2.1.8.SSH, 6.1.8.CivicsPD.2).

Essential Question(s)
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Too much clutch pedal free play can cause the clutch to?

Can too little clutch pedal free play can cause the clutch to slip?

A clutch engages close to the floor and will often not disengage. What is the most likely cause?
Why should a flywheel be resurfaced whenever the clutch friction disc and pressure plate are replaced?
What could cause a manual transmission to be difficult to shift into all gears but only when the outside
temperature is below freezing (32°F or 0°C).

What is the brass blocking ring used for in the transmission?

A manual transaxle is noisy in all gears. Which is the most likely cause?

What is the potential danger of spinning a bearing with compressed air?

What major problem is a differential designed to prevent?

What are the differences between a hunting gearset and a non hunting gear set?

How does the pinion gear transfer power from the ring gear to the axle?

Describe the basic refrigeration cycle.

Explain Automatic temperature control systems using temperature sensors and a control module.
What is the difference between an expansion valve and an orifice tube?

List and explain the different types of freon used in the automotive industry.

How does the heating system operate?

How is the blower motor involved in both the AC system and the heating?

How does the blower speed vary?

How is discharging freon into the atmosphere harmful?

Why should freon being removed from a vehicle be identified before recovery?

Content

Clutch Principles
Clutch Construction
Diagnosis Clutch Problems
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Automatic Manual Clutch

Hybrid Vehicle Clutch

Servicing Clutch

Automated Manual

Clutch Service

Basis Transmission

Parts

Purpose of the

Manual Transmission

Gear Fundamentals

Manual Transmission Construction
Manual Transmission Types
Manual Transmission Power Flow
Speedometer Drive

Manual Transmission Actuators
Manual Transmission Sensors and Switches
Manual Transmission Problem Diagnosis
Manual Transmission Problems
Transmission ldentification
Manual Transmission Service
Adjusting Transmission Linkage
Basic Rear Drive Axle Assembly
Differential Construction
Differential Action

Limited Slip

Differentials
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Rear Drive Axles

Rear Axle Problem Diagnosis
Differential Maintenance

Rear Axle Service

Differential Service

Principles of Refrigeration

Basic Refrigeration Cycle

Automotive Air Conditioning System
Air Conditioning System Controls
Service Valves

Heating Systems

Heating and Air Conditioning Controls
Ducts and Vents

Passenger Compartment Filters

Solar Ventilation

Inspecting an Air Conditioning System
Refrigerant Safety Precautions

R-134A Service DlIfferences
R1234Y Differences

Testing an Air Conditioning System
Recovering Refrigerant

Common A/C Component Problems
Evacuating an Air Conditioning System
Charging and Air Conditioning System
Heater Service

Electronic Climate Control Service
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Skills

Research vehicle service information such as fluid type, vehicle service history, service precautions,
technical service bulletins, and recalls including vehicles equipped with advanced driver assistance
systems (ADAS).

Identify manual drivetrain and axles components and configurations.

Retrieve and record DTCs, OBD monitor status, and freeze frame data; clear codes and data when directed.
Check fluid condition; check for leaks; determine needed action.

Drain and refill manual transmission/transaxle; use proper fluid type per manufacturer specification.
Diagnose drivetrain concerns; determine needed action.

Check and adjust clutch master cylinder fluid level; check for leaks; use proper fluid type per manufacturer
specification.

Diagnose clutch noise, binding, slippage, pulsation, and chatter; determine needed action.

Inspect clutch pedal linkage, cables, automatic adjuster mechanisms, brackets, bushings, pivots, and
springs; determine needed action.

Inspect and/or replace clutch pressure plate assembly, clutch disc, release (throw-out) bearing, linkage, and
pilot bearing/bushing (as applicable).

Bleed clutch hydraulic system.

Inspect flywheel and ring gear for wear and cracks, and discoloration; determine needed action.

Measure flywheel runout and crankshaft end play; determine needed action.

Describe the operation and service of a system that uses a dual mass flywheel.

Describe the operational characteristics of an electronically controlled manual transmission/transaxle.
Inspect, adjust, lubricate, and/or replace shift linkages, brackets, bushings, cables, pivots, and levers.
Inspect and/or remove/replace bearings, hubs, and seals.

Inspect and/or service/replace shafts, yokes, boots, and universal/CV joints.

Check for leaks at drive assembly and transfer case seals; check vents; check fluid level; use proper fluid
type per manufacturer specification.

Diagnose constant-velocity (CV) joint noise and vibration concerns; determine needed action.

Diagnose universal joint noise and vibration concerns; determine needed action.
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Check shaft balance and phasing; measure shaft runout; measure and adjust driveline angles; determine
needed action.

Inspect differential housing; check for leaks; inspect housing vent.

Check and adjust differential housing fluid level; use proper fluid type per manufacturer specification.
Drain and refill differential housing; using proper fluid type per manufacturer specification.

Inspect and replace companion flange and/or pinion seal; measure companion flange runout.
Demonstrate knowledge of drive pinion and ring gear service and set up including depth, preload,
backlash and gear tooth contact.

Inspect and replace drive axle wheel studs.

Remove and replace drive axle shafts.

Inspect and replace drive axle shaft seals, bearings, and retainers.

Measure drive axle flange runout and shaft end play; determine needed action.

Identify concerns related to variations in tire circumference and/or final drive ratios.

Inspect, adjust, and repair shifting controls (mechanical, electrical, and vacuum), bushings, mounts, levers,
and brackets.

Inspect axle locking mechanisms; determine needed action(s).

Check for leaks at drive assembly and transfer case seals; check vents; check fluid level; use proper fluid
type per manufacturer specification.

Research vehicle service information, including refrigerant/oil/fluid type, vehicle service history, service
precautions, technical service bulletins, and recalls including vehicles equipped with advanced driver
assistance systems (ADAS).

Identify heating, ventilation, and air conditioning (HVAC) components and configurations.

Retrieve and record DTCs, OBD monitor status, and freeze frame data; clear codes and data when directed
Perform A/C system performance test; interpret results; determine needed action

Identify abnormal operating noises in the A/C system; determine needed action.

Leak test A/C system; determine needed action.

Identify and interpret heating and air conditioning problems; determine needed action.

Identify refrigerant type; test for sealant; select and connect proper gauge set/test equipment; record
temperature and pressure readings.
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Inspect condition/quantity of refrigerant oil removed from A/C system:; determine needed action.
Determine recommended oil and oil capacity for system application and component(s) replacement.
Inspect, remove, and/or replace A/C compressor drive belts, pulleys, and tensioners; determine needed
action.

Inspect for proper A/C condenser airflow; determine needed action.

Inspect evaporator housing condensation drain; determine needed action.

Inspect, test, and/or service A/C compressor clutch components and/or assembly; determine needed
action.

Remove, inspect, and reinstall, and/or replace A/C compressor and mountings; determine recommended

oil type and quantity.

Remove and inspect A/C system mufflers, hoses, lines, fittings, O-rings, seals, and service valves; determine

needed action.

Remove, inspect, and reinstall replace receiver/drier or accumulator/drier; determine recommmended oil type

and quantity.

Remove, inspect, and install expansion valve or orifice (expansion) tube.

Diagnhose A/C system conditions that cause the protection devices (pressure, thermal, and/or control
module) to interrupt system operation; determine needed action.

Determine procedure to remove and reinstall evaporator; determine required oil type and quantity.
Remove, inspect, reinstall, and/or replace condenser; determine required oil type and quantity.
Inspect engine cooling and heater systems hoses and pipes;