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Course Philosophy

     The philosophy of the Automotive Technology Department is to prepare students for the world of work by instilling in them skills, knowledge, and ethical behavior to ensure future success.  

     The Automotive Technology Department provides a quality education for each student not matter what his/her learning styles. We believe that our graduates, posses the entry-level skills needed to obtain a rewarding automotive career, with opportunities to become service writers, dealership technicians, independent repair shop owners, part counter persons, automotive machinists, or specialty shop personnel.  This course provides the student with an opportunity to gain technical knowledge, manipulative skills, work attitudes, and ethics necessary for a career in the wide area of automotive service.

Course Description

     The Automotive Technology program is based on NATEF and focused around Automotive Service Excellence. (ASE) Student instruction begins with basic competencies such as shop safety, hand tools identification/usage, EPA regulations, "Right To Know Laws," and OSHA requirements.

     Students in this program progress from introductory knowledge of shop safety and basic automotive repair from oil changes to fully computerized diagnostic evaluations of automobiles.  Freshmen students will be familiar with light repair of cooling systems, exhaust systems, brake systems, and front-end alignment. Each year students review past experiences and are offered more complex problems.  The senior year students use all the latest state of the art testing and analysis equipment for the diagnosing and servicing the automobiles electrical and mechanical systems

     Students in this program also will be receiving the basic knowledge needed to become a licensed Massachusetts State Inspector for the yearly emission and safety tests.  Students will also attend workshops by outside part manufactures, and receive certificates of product use knowledge. Students will be given the opportunity to compete in local, state, and national automotive knowledge and hands-on contests.

      For the student that wishes to continue their education, we have Articulation agreements with three colleges; Mass Bay Community College, New England School of Technology and Universal Technical Institute.

    The students are also eligible to work in a cooperative work setting, if their grades are in good standing with the school. 

Course Syllabus
     Automotive Technology is comprised of those students expressing a desire to pursue a challenging career as an automotive technician. Our goal is to provide each student with the knowledge that with his/her abilities he/she is able to achieve success. The Automotive Technology Department provides a quality education for each student not matter what his/her learning styles. We believe that our graduates posses the entry-level skills needed to obtain a rewarding automotive career, with opportunities to become service writers, dealership technicians, independent repair shop owner or mechanic, parts counter person, automotive machinists, or specialty shop personnel.  This course provides the student with an opportunity to gain technical knowledge, manipulative skills, work attitudes, and ethics necessary for a career in the wide area of automotive service.

     All students will be exposed to learning situations by lecture, videos, overheads, the use of textbooks, service manuals, classroom labs, periodicals, and computer workstations, with a strong emphasis towards hands-on experience.

     All students will be tracked on their ability and knowledge of automotive diagnoses and service in accordance with the Compliance Based Training System. 

  In shop setting, the student will receive a daily performance grade, based on their workmanship and work ethic.  In the classroom setting, the grading will be governed by a daily performance grade of preparedness for class, and participation governed by a scoring rubric for grading.   Also weekly exams and homework will factor in to the student’s weekly grade.

     The students will start out learning the basic fundamentals and terminology of each basic automotive system.  As the student progresses they will be instructed in how to diagnose and repair the various complex automotive systems.

Freshman Exploratory 

     The students, going through the ninth grade exploratory classes, will be exposed to both the shop and classroom environments.  It is the desire of the Automotive Department, to expose the student to the environment and working conditions the Automotive Technician of today will be working in.  We want the student to get a full feel of the Automotive field, understand career choices the field contains and what they could expect to see in the future of the industry.

     On the first day of exploratory the students will be welcomed into the shop and classroom settings.  They will be instructed as to the proper fire drill routes and procedures.   The students will be then instructed on the shop policies, grading policies, task sheet procedures, eye protection importance and requirements.   This will be followed by a study of shop safety during their related class time.   The student will be assigned a locker in shop to use for the week.   Students will receive a lesson in proper lift safety; lift contact location, and the location of key safety equipment in the shop.      This will be followed by a demonstration of the tire- changing machine the student will use in shop.

     On day two students will be required to pass a written safety test in their related class. Then will receive instruction and study of the first part of the course that begins with hand tool usage and identification.  They will be using handouts and studying from the textbook, as well as receiving lecture on the subject.  When in shop the students will continue to be instructed in tire service, jack and jack stand safety.   The students will receive instruction on proper brake system procedure.   They will watch a demonstration on the brake simulator.  The students will then be broken into groups of two and required to disassemble and reassemble a disc and drum brake assemble.

     On day three, the students will continue their study of hand tools and the proper way to use them as part of their related class.  The students while in shop will receive a demo on cleaning; inspecting and re-packing wheel bearings.   The students individually, clean, inspect and re-pack wheel bearings on the simulator and school owned automobiles.   After completing that task, the student will receive a brief overview of a tune-up procedure, which will include a demo of how to remove, clean and re-gap spark plugs.   The students will then be asked to remove, clean and re-gap spark plugs from school owned vehicles.

     On day four, the students while in shop will observe a demo on proper lube, oil and filter service.  Then students will perform a lube oil and filter service on a school owned vehicle, following a handout as a guide.  The students will then observe a demo on how to bend, measure, cut and flare a piece of steel brake line tubing.  The students will then be asked to perform the same task by following a hand- out as a reference guide.  In the related class the students will continue to learn and review the material on tool usage and tool identification in preparation of day 5 tests.

     On day five, in related the students will be asked to take two written tests.  One will be a hand tool usage test and the other will be a hand tool identification test.   In shop the students observe a demo on gasket making.  Then each student will be asked to make gaskets from scratch.  After that students will observe a demo on a simple electrical circuit.  Time will be aloud for any student to finish any uncompleted task for the week.  All task sheets will be collected and show the students how to fill out a time card correctly.  Finally students will take a written test on work performed in the shop to assess their knowledge.

FRESHMAN SHOP COURSE OF STUDY

     Upon completing the freshman exploratory program and being accepted into the program as a permanent freshman.  The automotive student will begin to learn basic automotive repair in several areas to enable them to find employment in the Service Station field where light duty repairs are done.  Their Knowledge will help them to be able to service tires, batteries light brake repairs and some automotive accessories. The freshman student will also be familiar with light repair of cooling systems, exhaust systems and front-end alignment in theory.

OBJECTIVES

1. Learn the procedures of shop and personal safety

2. Identify basic hand tools and shop equipment

3. Change and balance tires

4. Perform general lubrication procedures

5. Service disc and drum braking systems

6. Identify major automotive manufacture, both foreign and domestic

7. Learn to work on the basic automotive systems such as:

A. Shocks

B. Wheel bearing

C. Front end suspension system

8. Receive instruction on the proper use of

A. Jacks

B. Jack stands 

C.  Lifts 

D. Power tools in the shop

Units

I.   Shop Safety 

A. Automotive shop and personal safety rules reviewed

B. Fire drill

C. Housekeeping 

II. Tools of the trade

A. Nomenclature

B. Use 

C. Care 

D. Safety

III. General Lubrication

A. Engine oil  

B. Engine oil filters 

C. Chassis lubrication and inspection of undercarriage

D. Types of lubricants

E. Exhaust systems

F. Cooling system inspection and anti-freeze

G. Type and purposes of anti-freeze

IV. Batteries

A. Inspect, clean and test batteries

B. Remove and replace batteries

V. Tires and Wheels

A. Tire and tube testing

B. Wheel bearing care

C. Wheel balancing

D. Tire rotation

VI. Suspension 

A. Shock absorbers

B. Front and rear springs

C. Sway bars and linkage

D. Suspension components

VII.    Brakes 

A. Brake legal requirements

B. Brake systems, power and manual types

C. Brake system servicing

D. Resurfacing brake drums and rotors

VIII. Introduction to computer information systems

A. Mitchell on demand computer programs

B. CD Roms – Service repair

1. Technical Service Bulletins

2. Parts and Labor estimating

Freshman Course Of Study

RELATED UNITS
Exploratory Class Cycles 1-9
I. The Auto Shop and Safety

II. Basic Hand Tools

Permanent Freshmen Class

 I. Tools

a. Basic Hand (Reviewed)

b. Power and Shop Equipment

II. Using Service Information

III. Fasteners, Gaskets, Seals and Sealants

IV. Basic Electricity and Electronics

V.  Vehicle Maintenance, Fluid Service and Recycling

VI. Tire, Wheel and Wheel Bearing

a. Fundamentals

b. Service

VII. Brake System

a. Fundamentals

b. Diagnosis and Repair

VII. Ten Basic Units of Math (On-Going through out 3rd & 4th Quarters)

VIII. Open-Ended Response Questions (2 per week)

IX. Skills USA Professional Development Unit Book 1

FRAMEWORK / STANDARDS
Strand 1: Safety and Health Knowledge and Skills
1B. Demonstrate health and safety practices

1.B.01a - Identify, describe and demonstrate the effective use of Material Safety Data Sheets (MSDS).
1.B.02 - Read chemical, product, and equipment labels to determine appropriate health and safety considerations.
1.B.03a - Identify, describe and demonstrate personal, shop and job site safety practices and procedures.

1.B.04a - Demonstrate safe dress and use of relevant safety gear and personal protective equipment (PPE), including wrist rests, adjustable workspaces and equipment, gloves, boots, earplugs, eye protection, and breathing apparatus.

1.B.05a - Illustrate appropriate safe body mechanics, including proper lifting techniques and ergonomics.

1.B.06a - Locate emergency equipment in your lab, shop, and classroom, including (where appropriate) eyewash stations, shower facilities, sinks, fire extinguishers, fire blankets, telephone, master power switches, and emergency exits.

1.B.07a - Demonstrate the safe use, storage, and maintenance of every piece of equipment in the lab, shop, and classroom.

1.B.08a - Describe safety practices and procedures to be followed when working with and around electricity. 

1.B.09a - Properly handle, store, dispose of, and recycle hazardous, flammable, and combustible materials.

1.B.10a - Illustrate proper handling and storage practices, including working with hazardous materials, disposal, and recycling.
1.B.11a - Demonstrate proper workspace cleaning procedures.

Strand 2: Technical Knowledge and Skills
2.A Compare and contrast fasteners. 

2.A.08c Identify and describe commonly used snap rings. 

2.A.09c Explain the concept of fastener torque. 

2.A.10c Explain how to find fastener torque specifications. 

2.A.11c Explain when to use a general fastener torque chart. 

2.A.12c Explain what torque sequence refers to. 

2.A.13c Describe the various types of torque wrenches. 

2.A.14c Explain the basic rules to follow when using a torque wrench. 

2.C Demonstrate the use of hand tools. 

2.C.01c Identify types of screwdrivers. 

2.C.02c Identify types of pliers. 

2.C.03c Identify types of combination wrenches. 

2.C.04c Identify open-end wrenches. 

2.C.05c Identify box end wrenches. 

2.C.06c Identify types of punches. 

2.C.07c Identify types of chisel. 

2.C.08c Identify types of hammers. 

2.C.09c Identify types of pipe wrenches. 

2.C.10c Identify types of adjustable wrenches. 

2.C.11c Identify types of sockets. 

2.C.12c Identify types of extensions. 

2.C.13c Identify types of torque wrenches. 

2.C.14c Identify types of Allen wrenches. 

2.C.15c Identify various types of files. 

2.C.16c Identify types of hacksaws. 

2.C.17c Identify various types of thread cutting taps. 

2.C.18c Identify various types of thread cutting dies. 

2.C.19c Identify a tubing cutter. 

2.C.20c Identify a double flaring tool. 

2.C.21c Identify an ISO flaring tool. 

2.C.22c Identify different types of gasket scrapers. 

2.C.23c Identify types of wire brushes. 

2.C.24c Identify types of bench vises. 

2.E Determine service and vehicle information. 

2.E.01 Research applicable vehicle and service information, such as suspension and steering system operation, vehicle service history, service precautions, and technical service bulletins. 

2.E.02 Locate and interpret vehicle and major component identification numbers (VIN, vehicle certification labels, calibration decals). 

2.D Demonstrate the use of power tools. 

2.D.01c Drill holes to given specifications using an electric drill. 

2.D.02c Identify types of drill bits. 

2.D.03c Describe the difference in drilling speed for different metals. 

2.D.04c Describe safety procedures to be followed when using an electric drill. 

2.D.05c Identify and explain the purpose of an air impact wrench. 

2.D.06c Identify and explain the purpose of impact sockets. 

2.D.07c Describe maintenance needs of an impact wrench. 

2.D.08c Describe safety procedures to follow when using an air impact wrench. 

2.D.09c Identify and explain the purpose of an electric soldering iron. 

2.D.10c Describe safety procedures to be followed when using an electric soldering iron. 

2.D.11c List the type of solder to use when soldering electrical component. 

2.D.12c Identify and explain the purpose of a bench grinder. 

2.D.13c Describe safety procedures to follow when using a bench grinder. 

2.L Diagnose and repair general brake systems. 

2.L.01 Identify and interpret brake system concern; determine necessary action. 

2.L.02 Research applicable vehicle and service information, such as brake system operation, vehicle service history, service precautions, and technical service bulletins.
2.M Diagnose and repair hydraulic systems. 
2.M.01 Diagnose pressure concerns in the brake system using hydraulic principles (Pascal’s Law). 

2.M.02 Measure brake pedal height; determine necessary action. 

2.M.03 Check master cylinder for internal and external leaks and proper operation; determine necessary action. 

2.M.04 Remove, bench bleed, and reinstall master cylinder. 

2.M.05 Identify poor stopping, pulling or dragging concerns caused by malfunctions in the hydraulic system; determine necessary action. 

2.M.06 Inspect brake lines, flexible hoses, and fittings for leaks, dents, kinks, rust, cracks, bulging or wear; tighten loose fittings and supports; determine necessary action. 

2.M.07 Fabricate and/or install brake lines (double flare and ISO types); replace hoses, fittings, and supports as needed. 

2.M.08 Select, handle, store, and fill brake fluids to proper level. 

2.M.09 Inspect, test, and/or replace components of brake warning light system. 

2.M.10 Bleed (manual, pressure, vacuum or surge) brake system. 

2.M.11 Flush hydraulic system. 

2.N Diagnose and repair drum brake systems. 

2.N.01 Diagnose poor stopping, noise, pulling, grabbing, dragging or pedal pulsation concerns; determine necessary action. 

2.N.02 Remove, clean (using proper safety procedures), inspect, and measure brake drums; determine necessary action. 

2.N.03 Refinish brake drum. 

2.N.04 Remove, clean, and inspect brake shoes, springs, pins, clips, levers, adjusters/self-adjusters, other related brake hardware, and backing support plates; lubricate and reassemble. 

2.N.05 Remove, inspect, and install wheel cylinders. 

2.N.06 Pre-adjust brake shoes and parking brake before installing brake drums or drum/hub assemblies and wheel bearings. 

2.N.07 Install wheel, torque lug nuts, and make final checks and adjustments. 

2.O Diagnose and repair disc brake systems. 

2.O.01 Identify poor stopping, noise, pulling, grabbing, dragging or pedal pulsation concerns. 

2.O.02 Remove caliper assembly from mountings; clean and inspect for leaks and damage to caliper housing; determine necessary action. 

2.O.03 Clean and inspect caliper mounting and slides for wear and damage; determine necessary action. 

2.O.04 Remove, clean, and inspect pads and retaining hardware; determine necessary action. 

2.O.05 Reassemble, lubricate, and reinstall caliper, pads, and related hardware; seat pads, and inspect for leaks. 

2.O.06 Clean, inspect, and measure rotor with a dial indicator and a micrometer; follow manufacturer’s recommendations in determining need to machine or replace. 

2.O.07 Remove and reinstall rotor. 

2.O.08 Refinish rotor according to manufacturer’s recommendations. 

2.O.09 Adjust calipers equipped with an integrated parking brake system. 

2.O.10 Install wheel, torque lug nuts, and make final checks and adjustments. 

2.P Diagnose and repair power assist units . 

2.P.01 Test pedal free travel with and without engine running; check power assist operation. 

2.P.02 Check vacuum supply (manifold or auxiliary pump) to vacuum-type power booster. 

2.P.03 Inspect the vacuum-type power booster unit for vacuum leaks; inspect the check valve for proper operation; determine necessary action. 

2.P.04 Inspect and test hydro-boost system and accumulator for leaks and proper operation; determine necessary action. 

2.Q Diagnose and repair miscellaneous brake components and systems (wheel bearings, parking brakes, electrical, etc.). 

2.Q.01 Diagnose wheel bearing noises, wheel shimmy, and vibration concerns; determine necessary action. 

2.Q.02 Remove, clean, inspect, repack, and install wheel bearings and replace seals; install hub and adjust wheel bearings. 

2.Q.03 Check parking brake cables and components for wear, rusting, binding, and corrosion; clean, lubricate, or replace as needed. 

2.Q.04 Check parking brake operation; determine necessary action. 

2.Q.05 Check operation of parking brake indicator light system. 

2.Q.06 Check operation of brake stop light system; determine necessary action. 

2.Q.07 Replace wheel bearing and race. 

2.Q.08 Inspect and replace wheel studs. 

2.Q.09 Remove and reinstall sealed wheel bearing assembly. 

2.S Diagnose and repair general electrical systems. 

2.S.02 Research applicable vehicle and service information, such as electrical/electronic system operation, vehicle service history, service precautions, and technical service bulletins. 

2.S.16 Perform solder repair of electrical wiring. 

2.AA Diagnose and repair general engine problems. 

2.AA.02 Research applicable vehicle and service information, such as engine management system operation, vehicle service history, service precautions, and technical service bulletins. 

2.AA.03 Locate and interpret vehicle and major component identification numbers (VIN, vehicle certification labels, and calibration decals). 

Strand 3: Embedded Academic Knowledge and Skills 
3.A
English Language Arts
3.A.09c-Comprehend and use problem-solving techniques and decision trees that are contained in service manuals and databases to determine cause-and-effect relationships. 
3.A.10c - Interpret charts, tables, or graphs to determine the manufacturer’s specifications for systems operation to identify out-of-tolerance systems and subsystems.
3.A.11c - Read technical manuals, guides, resource books and technical literature to gain information and solve problems (Operator’s manual, service manuals and databases etc).
3.A.13c - Write warranty reports and work orders to include information regarding problem resolution and the results of the work performed for the customer or manufacturer
Open-Ended Response Questions

3.A.05c- 19.27- For informational/expository writing: Write well-organized research papers that prove a thesis statement using logical organization, effective supporting evidence, and variety in sentence structure.

3.B
Mathematics

3.B.31c - Measure and/or test with tools designed for English or metric measurements, then convert the result to the manufacturers system used for specifying the correct measurement or tolerance.

10 units of Math

3.A.02c- Identify and use knowledge of common graphic features (charts, maps, diagrams).

3.B.04c- Use linear equations to model and analyze problems involving proportional relationships. Use technology as appropriate.

3.B.06c- Compare, order, estimate, and translate among integers, fractions and mixed numbers (i.e., rational numbers), decimals, and percents.

3.B.30c- Determine the proper sequence of arithmetic operations that are needed to arrive at a solution that can be compared to other specifications when comparing system measurements or tolerances to the manufacturer’s specifications and apply them.

3.C
Science and Engineering/Technology

3.C.34c - Identify appropriate units of measurement for current, voltage, and resistance, and explain how they are measured
3.C.35c - Describe electromagnetism coil and explain electromagnetism magnetic fields and forces
3.C.36c - State and explain the application of Pascal’s law
3.C.43c - Identify the types of vibrational waves (centrifugal and torque) and the effect they have on parts and components of a vehicle.
3.C.45c - Explain how rotational motion is changed to linear motion affecting rotating systems (toe-out, tracking).



Strand 4: Employability Knowledge and Skills


4.A- Develop employability skills to secure and keep employment in chosen field. 

4.A.01a - Evaluate industries, organizations, and careers based on multiple sources of research and information. 

4.A.02a - Assess interest areas to determine potential career pathways, including career ladders. 

4.A.03a - Develop a career plan with alternatives. 

4.A.04a - Complete job applications and related employment documents (e.g. W-4). 

4.A.05a - Create professional cover letters, resumes, and portfolios in a variety of formats (print and electronic). 

4.A.06a - Apply job search skills to seek, evaluate, apply for, and accept employment. 

4.A.07a - Demonstrate good interviewing skills. 

4.A.08a - Demonstrate employability skills needed to get and keep a job. 

4.A.09a - Assess alternative occupational choices (e.g. working conditions, benefits, and opportunities to change).


4.B- Communicate in multiple modes to address needs within the career and technical field. 

4.B.01a - Apply strategies to enhance effectiveness of all types of communications in the workplace. 

4.B.02a - Apply reading skills and strategies to work-related documents. 

4.B.03a - Locate information from books, journals, magazines, and the Internet. 

4.B.04a - Apply basic writing skills to work-related communication. 

4.B.05a - Write work-related materials. 

4.B.06a - Explain information presented graphically. 

4.B.07a - Use writing/publishing/presentation applications. 

4.B.08a - Apply basic skills for work-related oral communication. 

4.B.09a - Explain proper telephone etiquette and skills. 

4.B.10a - Lead formal and informal group discussions. 

4.B.11a - Demonstrate effective negotiation and conflict management. 

4.B.12a - Apply active listening skills to obtain and clarify information. 

4.B.13a - Communicate with others in a diverse workforce. 


4.C- Solve problems using critical thinking. 

4.C.01a - Demonstrate skills used to define and analyze a given problem. 

4.C.02a - Explain the importance and dynamics of individual and teamwork approaches of problem solving. 

4.C.03a - Describe methods of researching and validating reliable information relevant to the problem. 

4.C.04a - Explain strategies used to formulate ideas, proposals and solutions to problems. 

4.C.05a - Select potential solutions based on reasoned criteria. 

4.C.06a - Implement and evaluate solution(s).


4.D- Demonstrate positive work behaviors.
4.D.01a - Identify time management and task prioritization skills. 

4.D.02a - Explain the importance of following workplace etiquette/protocol. 

4.D.03a - Demonstrate willingness to learn and further develop skills. 

4.D.04a - Demonstrate self-management skills. 

4.D.05a - List causes of stress and effective stress management techniques. 

4.D.06a - Describe the importance of having a positive attitude and techniques that boost morale. 

4.D.07a - Show initiative by coming up with unique solutions and taking on extra responsibilities. 

4.D.08a - Explain the importance of setting goals and demonstrate the ability to set, reach, and evaluate goals. 

4.D.09a - Explain the importance of taking pride in work accomplished and extrinsic and intrinsic motivators that can be used to increase pride. 

4.D.10a - Value the importance of professionalism, including reliability, honesty, responsibility, and ethics. 

4.D.11a - Demonstrate a respect for diversity and its benefit to the workplace. 


Strand 5: Management and Entrepreneurship Knowledge and Skills 


5.A- Analyze basic business practices required to start and run a company/organization. 

5.A.01a - Define entrepreneurship. 

5.A.02a - Describe the relationship between suppliers, producers, and consumers. 

5.A.03a - Compare and contrast types of businesses, including sole proprietorships, small businesses, companies, corporations, governmental agencies, and non-profit organizations. 

5.A.04a - Describe practices that ensure quality customer service. 

5.A.05a - Explain the value of competition in business/field.


5.E- Evaluate the effects of community relations on companies and the industry. 
5.E.01a - Describe the role that the industry/organization plays in different communities. 

5.E.02a - Describe the role that community interests play in a company's/organization's decision-making process. 
SOPHOMORE SHOP COURSE OF STUDY

The sophomore student, upon completing the second year, will be capable of working in the trade as a mechanics helper and will be qualified to deal in the Automotive Industry Parts System, cataloging, inventory, and control of the systems.

Other areas in which entry level proficiency will be developed will include standard transmissions, transaxles, clutches, engine lubrication systems, heavy cooling system repair (including cylinder head services) as well as drive line components and the use of electrical testing equipment.

OBJECTIVES

1. Review all safety factors of the shop.

2. Complete brake jobs

3. Learn the use and operation of brake lathes

4. Demonstrate the basic uses of test equipment

5. Learn the basics of front end alignment including

A. Visual inspection

B. Machine set-up and calibration 

C. Make necessary adjustments such as, caster, camber and toe.

6. Learn clutch Theory and operation

7. Perform cooling system services including

A. Hose replacement

B. Water pump replacement

C. Radiator fundamentals, service and replacement

UNITS
I.        Charging Circuits

A. R & R alternator

B. Replace bearings and bushes

C. Armature and field testing and service

D. Charging circuit testing

II. Starter

A. Switches and drives

B. Starter R & R

C.  Recondition starters 

III. Use of Testing Equipment

A.  Hydrometer

B.  Battery charger 

C.  A.V.R tester

D.  Front end alignment

E.  Cylinder leakage tester, compression testing

F.  Ignition analog-scope

G.  Generator and alternator tester 

H.  Growler

I.  Fuel pump tester

J.  Infrared gas analyzer

IV. Engines

A. Engine removal and installation

B. Cylinder head services

C.  Valve timing gears, chains, and belts

V.   Engine Lubrication

A. Oil pumps

B. Oil pressure relief valves

C. Oil pump and crankcase

D. Oil filter and valve 

E. Crankcase ventilation systems

VI.     Cooling Systems

A. Anti-freeze

B. Pressure checking system

C. Thermostats

D. Cooling fans

E. Water pumps 

F. Heaters

G. Radiators 

H. Other cooling methods

VII.      Drive line

A. Clutch 

B. Clutch adjustment

C. Clutch linkage

D. Release bearings

E. Flywheel and ring gear service

F. Drive shaft and universals, CV joint service & repair

VIII.        Standard Transmission 

A. R&R transmission

B. Shift linkage service

C. Oil seals and bearings

D. Transmission overhaul

E. Overdrive overhaul

IX.      Electricity Fundamentals

A. Fundamental electricity

B. Hydrometer

C. Battery charger

D. Coil testing

E. Analog- scope testing

F. Alternator testing

G. Wiring diagram analysis

H. Distributor testing

I. Alternator and starter reconditioning

J. Electrical system testing

X.         Ignition

A. Compression testing

B. Spark plug service

C. Electronic control or point service

C. Tune-up procedures

D. Primary systems

E. Secondary systems

F. Ignition distributors

SOPHOMORE RELATED COURSE OF STUDY 
Units

I. Measurement and Math

II. Cooling System

      a. Fundamentals

      b. Testing, Maintenance and Service

III. Battery 

a. Fundamentals

b. Maintenance

c. Testing and Repair

IV. Starter System 

        a.  Fundamentals

        b.  Diagnosis 

        c.  Service

V. Charging Systems

a. Fundamentals

b. Diagnosis

c. Service

VI. Chassis Electrical/Electronics

a. Operation 

b. Testing and Repair

VII.  Engine

a. Top End Construction

b. Bottom End Construction

c. Front End Construction

VIII. Lubrication System 

a. Fundamentals

b. Testing and Service

IX. Engine Size and Performance

X. Clutch

a. Fundamentals

b. Diagnosis & Repair

XI. Suspension

a. Fundamentals

b. Diagnosis and Repair

XII. Steering System

a.  Fundamentals

b. Diagnosis & Repair

XIII. Wheel Alignment

XIV. Ten Basic Units of Math (On-Going through out year)

XV. Shop Safety

XVI. Open Ended Response Questions (2 per week)

XVII. Skills USA Professional Development Unit Book 2
FRAMEWORK / STANDARDS:

Strand 1: Health and Safety

1.A Define health and safety regulations:

1.A.01a Identify and apply OSHA/MOSHA and other health and safety regulations that apply to specific tasks and jobs in

the occupational area

1.A.02a Identify and apply EPA and other environmental protection regulations that apply to specific tasks and jobs in the

occupational area

1.A.03a Identify and apply Right-To-Know (Hazard Communication Policy) and other communicative regulations that apply

to specific tasks and jobs in the occupational area

1.A.04a Explain procedures for documenting and reporting hazards to appropriate authorities

1.A.05a List penalties for non-compliance with appropriate health and safety regulations

1.A.06a Identify contact information for appropriate health and safety agencies and resources 
Strand 2: Technical Knowledge and Skills
2.B Demonstrate proper measuring procedures. 

2.B.01c - Describe commonly used low precision measuring tools (steel rule, tape measure, ruler, and combination square). 

2.B.02c - Identify an outside caliper and demonstrate its use. 

2.B.03c - Identify and inside caliper and demonstrate its use. 

2.B.04c - Identify a feeler gauge and demonstrate its use. 

2.B.05c - Identify a hole gauge and demonstrate its use. 

2.B.06c - Identify a telescoping/snap gauge and demonstrate its use. 

2.B.07c - Identify a vernier caliper and demonstrate its use. 

2.B.08c - Identify an outside micrometer and demonstrate its use. 

2.B.09c - Identify an inside micrometer and demonstrate its use. 

2.B.10c - Identify a depth indicator gauge and demonstrate its use. 

2.B.11c - Identify a dial indicator and demonstrate its use. 

2.F Diagnose and repair steering systems. 

2.F.01 - Identify and interpret suspension and steering concern; determine necessary action. 

2.F.02 - Disable and enable supplemental restraint system (SRS). 

2.F.03 -Remove and replace steering wheel; center/time supplemental restraint system (SRS) coil (clock spring). 

2.F.04 - Identify steering column noises, looseness, and binding concerns (including tilt mechanisms). 

2.F.05 - Identify power steering gear (non-rack and pinion) binding, uneven turning effort, looseness, hard steering, and fluid leakage concerns. 

2.F.06 - Remove and replace manual or power rack and pinion steering gear; inspect mounting bushings and brackets. 

2.F.07 - Inspect and replace manual or power rack and pinion steering gear inner tie rod ends (sockets) and bellows boots. 

2.F.08 - Inspect power steering fluid levels and condition. 

2.F.09 - Flush, fill, and bleed power steering system. 

2.F.10 - Diagnose power steering fluid leakage; determine necessary action. 

2.F.11 - Remove, inspect, replace, and adjust power steering pump belt. 

2.F.12 - Remove and reinstall power steering pump. 

2.F.13 - Inspect and replace power steering hoses and fittings. 

2.F.14 - Inspect and replace pitman arm, relay (center link/intermediate) rod, idler arm and mountings, and steering linkage damper. 

2.F.15 - Inspect, replace, and adjust tie rod ends (sockets), tie rod sleeves, and clamps. 

2.G Diagnose and repair front suspension systems. 

2.G.01 - Inspect short and long arm suspension system noises, body sway, and uneven riding height concerns. 

2.G.02 - Inspect strut suspension system noises, body sway, and uneven riding height concerns. 

2.G.03 - Remove, inspect, and install upper and lower control arms, bushings, shafts, and rebound bumpers. 

2.G.04 - Remove, inspect and install strut rods (compression/tension) and bushings. 

2.G.05 - Remove, inspect, and install upper and/or lower ball joints. 

2.G.06 - Remove, inspect, and install steering knuckle assemblies. 

2.G.07 - Remove, inspect, and install short and long arm suspension system coil springs and spring insulators. 

2.G.08 - Remove, inspect, install, and adjust suspension system torsion bars; inspect mounts. 

2.G.09 - Remove, inspect, and install stabilizer bar bushings, brackets, and links. 

2.G.10 - Remove, inspect, and install strut cartridge or assembly, strut coil spring, insulators (silencers), and upper strut bearing mount. 

2.G.11 - Lubricate suspension and steering systems. 

2.H Diagnose and repair rear suspension systems. 

2.H.01 - Remove, inspect, and install coil springs and spring insulators. 

2.H.02 - Remove, inspect, and install transverse links, control arms, bushings, and mounts. 

2.H.03 - Remove, inspect, and install leaf springs, leaf spring insulators (silencers), shackles, brackets, bushings, and mounts. 

2.H.04 - Remove, inspect, and install strut cartridge or assembly, strut coil spring, and insulators (silencers). 

2.I Diagnose and repair miscellaneous suspension systems. 

2.I.01 - Inspect, remove, and replace shock absorbers. 

2.I.02 - Remove, inspect, and service or replace front and rear wheel bearings. 

2.J Diagnose and repair wheel adjustment problems. 

2.J.01 - Differentiate between steering and suspension concerns using principles of steering geometry (caster, camber, toe, etc). 

2.J.02 - Inspect vehicle wander, drift, pull, hard steering, bump steer, memory steer, torque steer, and steering return concerns. 

2.J.03 - Perform pre-alignment inspection; perform necessary action. 

2.J.04 - Measure vehicle riding height; determine necessary action. 

2.J.05 - Check and adjust front and rear wheel camber; perform necessary action. 

2.J.06 - Check and adjust caster; perform necessary action. 

2.J.07 - Check and adjust front wheel toe; adjust as needed. 

2.J.08 - Center steering wheel. 

2.J.09 - Check toe-out-on-turns (turning radius); determine necessary action. 

2.J.10 - Check SAI (steering axis inclination) and included angle; determine necessary action. 

2.J.11 - Check and adjust rear wheel toe. 

2.J.12 - Check rear wheel thrust angle; determine necessary action. 

2.J.13 - Check for front wheel setback; determine necessary action 

2.T Diagnose and repair battery problems. 

2.T.01 - Perform battery state-of-charge test; determine necessary action. 

2.T.02 - Perform battery capacity test; confirm proper battery capacity for vehicle application; determine necessary action. 

2.T.03 - Maintain or restore electronic memory functions. 

2.T.04 - Inspect, clean, fill, and replace battery. 

2.T.05 - Perform slow/fast battery charge. 

2.T.06 - Inspect and clean battery cables, connectors, clamps, and hold-downs; repair or replace as needed. 

2.T.07 - Start a vehicle using jumper cables and a battery or auxiliary power supply. 

2.U Diagnose and repair starting systems. 

2.U.01 - Perform starter current draw tests; determine necessary action. 

2.U.02 - Perform starter circuit voltage drop tests; determine necessary action. 

2.U.03 - Inspect and test starter relays and solenoids; determine necessary action. 

2.U.04 - Remove and install starter in a vehicle. 

2.U.05 - Inspect and test switches, connectors, and wires of starter control circuits; perform necessary action. 

2.U.06 - Differentiate between electrical and engine mechanical problems that cause a slow-crank or no-crank condition. 

2.V Diagnose and repair charging systems. 

2.V.01 - Perform charging system output test; determine necessary action. 

2.V.02 - Diagnose charging system for the cause of undercharge, no-charge, and overcharge conditions. 

2.V.03 - Inspect, adjust, or replace generator (alternator) drive belts, pulleys, and tensioners; check pulley and belt alignment. 

2.V.04 - Remove, inspect, and install generator (alternator). 

2.V.05 - Perform charging circuit voltage drop tests; determine necessary action. 

2.W Diagnose and repair lighting systems. 

2.W.01 - Diagnose the cause of brighter than normal, intermittent, dim, or no light operation; determine necessary action. 

2.W.02 - Inspect, replace, and aim headlights and bulbs. 

2.W.03 - Inspect and diagnose incorrect turn signal or hazard light operation; perform necessary action. 

2.X Diagnose and repair gauges, warning devices, and driver information systems. 

2.X.01 - Diagnose the cause of incorrect operation of warning devices and other driver information systems; determine necessary action. 

2.X.02 - Inspect and test sensors, connectors, and wires of electronic instrument circuits; determine necessary action. 

2.Y Diagnose and repair horn and wiper/washer systems. 

2.Y.01 - Diagnose incorrect horn operation; perform necessary action. 

2.Y.02 - Diagnose incorrect wiper operation; diagnose wiper speed control and park problems; perform necessary action. 

2.Y.03 - Diagnose incorrect washer operation; perform necessary action. 

2.Z Diagnose and repair accessories. 

2.Z.01 - Diagnose incorrect operation of motor-driven accessory circuits; determine necessary action. 

2.Z.02 - Diagnose incorrect heated glass operation; determine necessary action. 

2.Z.03 - Diagnose incorrect electric lock operation; determine necessary action. 

2.Z.04 - Diagnose incorrect operation of cruise control systems; determine necessary action. 

2.Z.05 - Disarm and enable the airbag system for vehicle service. 

2.Z.06 - Diagnose radio static and weak, intermittent, or no radio reception; determine necessary action. 

2.Z.07 - Diagnose body electronic system circuits using a scan tool; determine necessary action. 

2.Z.08 - Check for module communication errors using a scan tool. 

2.AA Diagnose and repair general engine problems. 

2.AA.13 - Verify engine operating temperature; determine necessary action. 

2.AA.14 - Perform cooling system pressure tests; check coolant condition; inspect and test radiator, pressure cap, coolant recovery tank, and hoses; perform necessary action. 

Strand 3: Embedded Academic Knowledge and Skills 
3.A
English Language Arts
3.A.10c - Interpret charts, tables, or graphs to determine the manufacturer’s specifications for systems operation to identify out-of-tolerance systems and subsystems.
Open Response Questions
3.A.05c- 19.27- For informational/expository writing: Write well-organized research papers that prove a thesis statement using logical organization, effective supporting evidence, and variety in sentence structure.

3.B
Mathematics
3.B.28c - Apply mathematical operations and processes to determine conformance with the manufacturer’s specifications for location, proportion, mixture, system and sub-system analysis, alignment, etc.
10 units of Math

3.A.02c-13.19- Identify and use knowledge of common graphic features (charts, maps, diagrams).
3.B.04c- Use linear equations to model and analyze problems involving proportional relationships. Use technology as appropriate.

3.B.06c- Compare, order, estimate, and translate among integers, fractions and mixed numbers (i.e., rational numbers), decimals, and percents.

3.B.30c- Determine the proper sequence of arithmetic operations that are needed to arrive at a solution that can be compared to other specifications when comparing system measurements or tolerances to the manufacturer’s specifications and apply them.

3.C
Science and Engineering/Technology

3.C.07c - Explain how a typical battery, such as a lead storage battery or a dry cell, works.
3.C.38c - Describe viscosity.
3.C.45c - Explain how chemical reactions that occur in a contaminated liquid can cause deterioration.

Strand 4: Employability Knowledge and Skills 


4.A- Develop employability skills to secure and keep employment in chosen field. 

4.A.01a - Evaluate industries, organizations, and careers based on multiple sources of research and information. 

4.A.02a - Assess interest areas to determine potential career pathways, including career ladders. 

4.A.03a - Develop a career plan with alternatives. 

4.A.04a - Complete job applications and related employment documents (e.g. W-4). 

4.A.05a - Create professional cover letters, resumes, and portfolios in a variety of formats (print and electronic). 

4.A.06a - Apply job search skills to seek, evaluate, apply for, and accept employment. 

4.A.07a - Demonstrate good interviewing skills. 

4.A.08a - Demonstrate employability skills needed to get and keep a job. 

4.A.09a - Assess alternative occupational choices (e.g. working conditions, benefits, and opportunities to change). 


4.B- Communicate in multiple modes to address needs within the career and technical field. 

4.B.01a - Apply strategies to enhance effectiveness of all types of communications in the workplace. 

4.B.02a - Apply reading skills and strategies to work-related documents. 

4.B.03a - Locate information from books, journals, magazines, and the Internet. 

4.B.04a - Apply basic writing skills to work-related communication. 

4.B.05a - Write work-related materials. 

4.B.06a - Explain information presented graphically. 

4.B.07a - Use writing/publishing/presentation applications. 

4.B.08a - Apply basic skills for work-related oral communication. 

4.B.09a - Explain proper telephone etiquette and skills. 

4.B.10a - Lead formal and informal group discussions. 

4.B.11a - Demonstrate effective negotiation and conflict management. 

4.B.12a - Apply active listening skills to obtain and clarify information. 

4.B.13a - Communicate with others in a diverse workforce. 


4.C- Solve problems using critical thinking. 

4.C.01a - Demonstrate skills used to define and analyze a given problem. 

4.C.02a - Explain the importance and dynamics of individual and teamwork approaches of problem solving. 

4.C.03a - Describe methods of researching and validating reliable information relevant to the problem. 

4.C.04a - Explain strategies used to formulate ideas, proposals and solutions to problems. 

4.C.05a - Select potential solutions based on reasoned criteria. 

4.C.06a - Implement and evaluate solution(s).


4.D- Demonstrate positive work behaviors. 

4.D.01a - Identify time management and task prioritization skills. 

4.D.02a - Explain the importance of following workplace etiquette/protocol. 

4.D.03a - Demonstrate willingness to learn and further develop skills. 

4.D.04a - Demonstrate self-management skills. 

4.D.05a - List causes of stress and effective stress management techniques. 

4.D.06a - Describe the importance of having a positive attitude and techniques that boost morale. 

4.D.07a - Show initiative by coming up with unique solutions and taking on extra responsibilities. 

4.D.08a - Explain the importance of setting goals and demonstrate the ability to set, reach, and evaluate goals. 

4.D.09a - Explain the importance of taking pride in work accomplished and extrinsic and intrinsic motivators that can be used to increase pride. 

4.D.10a - Value the importance of professionalism, including reliability, honesty, responsibility, and ethics. 

4.D.11a - Demonstrate a respect for diversity and its benefit to the workplace. 


Strand 5: Management and Entrepreneurship Knowledge and Skills 


5.B- Manage all resources related to a business/organization. 

5.B.01a - Identify a company's/organization's chain of command and organizational structure. 

5.B.02a - Define and demonstrate leadership and teamwork skills. 

5.B.03a - Explain ways a company or organization can market itself, including choosing a name, designing logos and promotional materials, advertising, and the importance of word-of-mouth. 

5.B.04a - Identify methods to track inventory, productivity, income, expenses, and personnel. 

5.B.05a - Explain the importance of written operating procedures and policies. 

5.B.06a - Identify professional organizations and their benefits. 

5.B.07a - Explain methods to effectively run a meeting. 


5.D- Apply labor and civil rights law and guidelines to business practice and decisions. 

5.D.01a - List federal and state mandated employee rights. 

5.D.02a - Describe proper working conditions for your industry. 

5.D.03a - Explain the role of labor organizations. 

5.D.04a - Discuss the importance of diversity and list methods of encouraging diversity in the workplace. 

5.D.05a - Describe standard forms of employment contracts applicable to your industry. 

5.D.06a - State the current minimum wage, as well as wages for common jobs found within the field. 

5.D.07a - List opportunities for continual professional development. 
JUNIOR SHOP COURSE OF STUDY

The junior year students in Automotive Technology will develop in the areas of emission controls, air conditioners, fuel systems, drive lines, final drives, diagnosis and use of test equipment.

The air conditioning area will consist of its fundamental operation, general repair and arranging of the unit and complete diagnosing. The student, in the fuel system section, will study areas of operation and types of fuel systems.

Effectively at end of the third year the automotive student will have been exposed to all mechanical and electrical components of the automobile and could be employed in a service facility where his/her knowledge could be enhanced in specific areas. 

OBJECTIVES

1. Diagnose and repair major component of foreign and domestic vehicles.

2. Remove, inspect and complete repairs on major components such as

A. Engines

B. Transmissions

C. Differentials

D. Drive line component

3. Use test equipment to check

A. Engine blocks

B. Cylinder heads

C. Crankshafts

D. Valve train component
4. Service fuel systems

A. Carburetors

B. Fuel injection systems

C. Emission controls

UNITS

I.      Air Conditioning

A. Safety and handling 

B. Diagnosis

C. Component service

D. Charging and discharging system 

E. Control diagnosis and service

II. Final Drives

A. Drive lines

B. Drive axles and deferentially

C. Front wheel drive 

III. Fuel Systems

A. Air cleaner service

B. Fuel filters

C. Fuel pump testing

D. Fuel tank and line service

E. Carburetor service

F. Fuel injection service

IV.   Exhaust Emission Control

A. PCV systems

B. Thermostatic air cleaners

C. Air injection reaction 

D. Fuel evaporation controls

E. Exhaust gas recirculation 

F. Computerized ignition systems

G.  Catalytic converters

H.  Engine modification for emission control

V.    Engine Diagnostics

A. Oil consumption 

B. Cooling system problems

C. Oil pressure problems and cures

D. Engine noises and cures

E. Poor idling and performance 

F. Excessive fuel consumption

G. Emission control problems

VI.    Engine Overhaul

A. Servicing engine blocks, pistons, rings, cylinder, and components

B. Camshaft, camshaft bearings, timing gears, and chain service

C. Crankshaft, main bearings, connecting rods and flywheel service

D.  Engine run in after overhaul

VII.      Use of testing Equipment

A. Front end alignment

B. Scan-tool diagnostics to include A.B.S

C. D.V.O.M interpretation

D. Lab scope/ vantage meter

JUNIOR RELATED COURSE OF STUDY

UNITS

I. Engine

a. Bottom End Service

b. Top End Service

c. Front End Service

d. Installation

II. Ignition System 

a. Fundamentals

b. Testing

c. Service

III. Computer System

a. Fundamentals

b. On-Board Diagnostics and Scan Tools

c. Service

IV. OSHA Safety Course

V. Automotive Fuels

VI. Fuel Tanks, Pumps, Lines and Filters

VII. Emissions 

a. Control Systems

b. Testing

c. Service and Repair

VIII. Gasoline Injection

a. Fundamentals

b. Diagnosis and Repair  

IX. Engine Performance & Driveabilty 

X. Engine Mechanical Problems

XI. Open Ended Response Questions (2 per week)

      X.    Skills USA Professional Development Unit Book 3

FRAMEWORKS & STANDARDS:

Strand 1: Safety and Health Knowledge and Skills


1.A- Define health and safety regulations. 

1.A.01a - Identify and apply OSHA and other health and safety regulations that apply to specific tasks and jobs in the occupational area. 

1.A.02a - Identify and apply EPA and other environmental protection regulations that apply to specific tasks and jobs in the occupational area. 

1.A.03a - Identify and apply Right-To-Know (Hazard Communication Policy) and other communicative regulations that apply to specific tasks and jobs in the occupational area. 

1.A.04a - Explain procedures for documenting and reporting hazards to appropriate authorities. 

1.A.05a - List penalties for non-compliance with appropriate health and safety regulations. 

1.A.06a - Identify contact information for appropriate health and safety agencies and resources. 


1.B- Demonstrate health and safety practices. 

1.B.01a - Identify, describe and demonstrate the effective use of Material Safety Data Sheets (MSDS). 

1.B.02a - Read chemical, product, and equipment labels to determine appropriate health and safety considerations. 
1.B.03a - Identify, describe and demonstrate personal, shop and job site safety practices and procedures. 

1.B.04a - Demonstrate safe dress and use of relevant safety gear and personal protective equipment (PPE), including wrist rests, adjustable workspaces and equipment, gloves, boots, earplugs, eye protection, and breathing apparatus. 

1.B.05a - Illustrate appropriate safe body mechanics, including proper lifting techniques and ergonomics. 

1.B.06a - Locate emergency equipment in your lab, shop, and classroom, including (where appropriate) eyewash stations, shower facilities, sinks, fire extinguishers, fire blankets, telephone, master power switches, and emergency exits. 

1.B.07a - Demonstrate the safe use, storage, and maintenance of every piece of equipment in the lab, shop, and classroom. 

1.B.08a - Describe safety practices and procedures to be followed when working with and around electricity. 

1.B.09a - Properly handle, store, dispose of, and recycle hazardous, flammable, and combustible materials. 

1.B.10a - Demonstrate proper workspace cleaning procedures. 
Strand 2: Technical Knowledge and Skills
2.AA Diagnose and repair general engine problems. 

2.AA.01 Identify and interpret engine performance concern; determine necessary action. 

2.AA.05 Identify abnormal engine noise or vibration concerns; determine necessary action. 

2.AA.06 Identify abnormal exhaust color, odor, and sound; determine necessary action. 

2.AA.07 Perform engine absolute (vacuum/boost) manifold pressure tests; determine necessary action. 

2.AA.08 Perform cylinder power balance test; determine necessary action. 

2.AA.09 Perform cylinder compression tests; determine necessary action. 

2.AA.10 Perform cylinder leakage test; determine necessary action. 

2.AA.11 Identify engine mechanical, electrical, electronic, fuel, and ignition concerns with an oscilloscope and/or engine diagnostic equipment. 

2.AA.12 Prepare 4 or 5 gas analyzer; inspect and prepare vehicle for test, and obtain exhaust readings; interpret readings, and determine necessary action. 

2.AA.13 Verify engine operating temperature; determine necessary action. 

2.AA.14 Perform cooling system pressure tests; check coolant condition; inspect and test radiator, pressure cap, coolant recovery tank, and hoses; perform necessary action. 

2.AA.15 Verify correct camshaft timing. 

2.BB Diagnose and repair computerized engine controls. 

2.BB.01 - Retrieve and record stored OBD I diagnostic trouble codes; clear codes. 

2.BB.02 - Retrieve and record stored OBD II diagnostic trouble codes; clear codes. 

2.BB.03 - Diagnose the causes of emissions or driveability concerns resulting from malfunctions in the computerized engine control system with stored diagnostic trouble codes. 

2.BB.04 - Identify emissions or driveability concerns resulting from malfunctions in the computerized engine control system with no stored diagnostic trouble codes. 

2.BB.05 - Check for module communication errors using a scan tool. 

2.BB.06 - Obtain and interpret scan tool data. 

2.BB.07 - Access and use service information to perform step-by-step diagnosis. 

2.CC Diagnose and repair ignition systems. 

2.CC.01 - Identify ignition system related problems such as no-starting, hard starting, engine misfire, poor driveability, spark knock, power loss, poor mileage, and emissions concerns on vehicles with electronic ignition (distributorless) systems. 

2.CC.02 - Identify ignition system related problems such as no-starting, hard starting, engine misfire, poor driveability, spark knock, power loss, poor mileage, and emissions concerns on vehicles with distributor ignition (DI) systems. 

2.CC.03 - Inspect and test ignition primary circuit wiring and solid-state components; perform necessary action. 

2.CC.04 - Inspect, test and service distributor. 

2.CC.05 - Inspect and test ignition system secondary circuit wiring and components; perform necessary action. 
2.CC.06 - Inspect and test ignition coil(s); perform necessary action. 

2.CC.07 - Inspect and test ignition system pick-up sensor or triggering devices; perform necessary action
2.DD Diagnose and repair fuel, air induction, and exhaust systems. 
2.DD.02 - Identify hot or cold no starting, hard starting, poor driveability, incorrect idle speed, poor idle, flooding, hesitation, surging, engine misfire, power loss, stalling, poor mileage, dieseling, and emissions problems on vehicles with injection-type fuel systems. 

2.DD.03 - Inspect and test mechanical and electrical fuel pumps and pump control systems for pressure, regulation and volume; perform necessary action. 

2.DD.04 - Replace fuel filters. 

2.EE Diagnose and repair emissions control systems. 

2.EE.01 - Diagnose oil leaks, emissions, and driveability problems resulting from malfunctions in the positive crankcase ventilation (PCV) system; determine necessary action. 

2.EE.02 - Inspect, test and service positive crankcase ventilation (PCV) filter/breather cap, valve, tubes, orifices, and hoses; perform necessary action. 

2.EE.03 - Diagnose emissions and driveability problems caused by malfunctions in the exhaust gas recirculation (EGR) system. 

2.EE.04 - Inspect, test, service and replace components of the EGR system, including EGR tubing, exhaust passages, vacuum/pressure controls, filters and hoses; perform necessary action. 

2.EE.05 - Inspect and test electrical/electronic sensors, controls, and wiring of exhaust gas recirculation (EGR) systems; perform necessary action. 

2.EE.06 - Inspect and test mechanical components of secondary air injection systems; perform necessary action. 

2.EE.07 - Inspect and test electrical/electronically-operated components and circuits of air injection systems; perform necessary action. 

2.EE.08 - Inspect and test catalytic converter performance. 

2.EE.09 - Inspect and test components of intake air temperature control system; perform necessary action. 

2.EE.10 - Inspect and test components of early fuel evaporation control system; perform necessary action. 
2.EE.11 - Identify emissions and driveability problems resulting from malfunctions in the evaporative emissions control system. 

2.EE.12 - Inspect and test components and hoses of evaporative emissions control system; perform necessary action. 

2.EE.13 - Interpret evaporative emission related diagnostic trouble codes (DTCs); determine necessary action. 

2.EE.14 - Adjust valves on engines with mechanical or hydraulic lifters. 

2.EE.15 - Remove and replace timing belt; verify correct camshaft timing. 

2.EE.16 - Remove and replace thermostat. 

2.EE.17 - Inspect and test mechanical/electrical fans, fan clutch, fan shroud/ducting, air dams, and fan control devices; perform necessary action. 

Strand 3: Embedded Academic Knowledge and Skills
3.A
English Language Arts
3.A.10c - Interpret charts, tables, or graphs to determine the manufacturer’s specifications for systems operation to identify out-of-tolerance systems and subsystems.
3.A.12c - Read, comprehend, and follow written technical directions for repairs, procedures and processes. (Shop manuals, etc.).
Open Response Question
3.A.05c- 19.27- For informational/expository writing: Write well-organized research papers that prove a thesis statement using logical organization, effective supporting evidence, and variety in sentence structure.
3.B
Mathematics

3.B.29c - Compute mentally whether the observed measurement is out-of-tolerance when comparing the observed measurement to the manufacturer’s specifications.
3.C Science and Engineering/Technology
3.C.39 – Describe the chemical reactions occurring in combustion, convection and contamination in a given system.

3.C.40c - Explain material reactions that cause expansion and contraction of system parts due to chemical, heat, or atmospheric influences.
3.C.46c - Explain how variances in flow rate in air flow sensors or cooling systems can affect engine performance.


Strand 4: Employability Knowledge and Skills 


4.A- Develop employability skills to secure and keep employment in chosen field. 

4.A.01a - Evaluate industries, organizations, and careers based on multiple sources of research and information. 

4.A.02a - Assess interest areas to determine potential career pathways, including career ladders. 

4.A.03a - Develop a career plan with alternatives. 

4.A.04a - Complete job applications and related employment documents (e.g. W-4). 

4.A.05a - Create professional cover letters, resumes, and portfolios in a variety of formats (print and electronic). 

4.A.06a - Apply job search skills to seek, evaluate, apply for, and accept employment. 

4.A.07a - Demonstrate good interviewing skills. 

4.A.08a - Demonstrate employability skills needed to get and keep a job. 

4.A.09a - Assess alternative occupational choices (e.g. working conditions, benefits, and opportunities to change). 


4.B- Communicate in multiple modes to address needs within the career and technical field. 

4.B.01a - Apply strategies to enhance effectiveness of all types of communications in the workplace. 

4.B.02a - Apply reading skills and strategies to work-related documents. 

4.B.03a - Locate information from books, journals, magazines, and the Internet. 

4.B.04a - Apply basic writing skills to work-related communication. 

4.B.05a - Write work-related materials. 

4.B.06a - Explain information presented graphically. 

4.B.07a - Use writing/publishing/presentation applications. 

4.B.08a - Apply basic skills for work-related oral communication.

4.B.09a - Explain proper telephone etiquette and skills. 

4.B.10a - Lead formal and informal group discussions. 

4.B.11a - Demonstrate effective negotiation and conflict management. 

4.B.12a - Apply active listening skills to obtain and clarify information. 

4.B.13a - Communicate with others in a diverse workforce. 


Strand 5: Management and Entrepreneurship Knowledge and Skills 


5.A- Analyze basic business practices required to start and run a company/organization. 

5.A.01a - Define entrepreneurship. 

5.A.02a - Describe the relationship between suppliers, producers, and consumers. 

5.A.03a - Compare and contrast types of businesses, including sole proprietorships, small businesses, companies, corporations, governmental agencies, and non-profit organizations. 

5.A.04a - Describe practices that ensure quality customer service. 

5.A.05a - Explain the value of competition in business/field. 


5.C- Describe methods for managing, organizing, retrieving and reporting financial data. 

5.C.01a - Explain the role of small businesses in the economy. 

5.C.02a - Extract and extrapolate data from financial documents, such as a pay-stub, budget, tax statement, and financial report. 


5.D- Apply labor and civil rights law and guidelines to business practice and decisions. 

5.D.01a - List federal and state mandated employee rights. 

5.D.02a - Describe proper working conditions for your industry. 

 5.D.03a - Explain the role of labor organizations. 

5.D.04a - Discuss the importance of diversity and list methods of encouraging diversity in the workplace. 

5.D.05a - Describe standard forms of employment contracts applicable to your industry. 

5.D.06a - State the current minimum wage, as well as wages for common jobs found within the field. 

5.D.07a - List opportunities for continual professional development. 


5.E- Evaluate the effects of community relations on companies and the industry. 

5.E.01a - Describe the role that the industry/organization plays in different communities. 

5.E.02a - Describe the role that community interests play in a company's/organization's decision-making process.
SENIOR SHOP COURSE OF STUDY

The senior year will be devoted to the complete electrical areas of the automobile. These will cove minor tune-ups, major tune- ups, alternators, voltage regulators, starter circuits and chassis wiring and special emphasis on computer control systems.

The student will be using all of the latest state of the art testing and analysis equipment for the diagnosing and servicing the automobiles electrical and mechanical systems.

The senior student will be encouraged to recall the subjects taught during the first, second and third year programs. The review will not merely repeat, but will also update any areas in which changes may have occurred up to the fourth year of student’s attendance. It is felt that by the time a senior is ready to leave school, he will be able to move into a position of profitable employment.

OBJECTIVES 

1. Diagnose and repair electrical Systems

A. Alternators

B. Voltage regulators

C. Starting circuits

D. Wiring diagrams

2. Diagnose and trouble shoot Computer Control Systems

A. Scan tool operation

B. Retrieve trouble codes

C. Sensor operation and replacement

D. Drive ability diagnosis

3. Transmission Fundamentals

A. Manual transmissions

B. Automatic transmissions

4. Air Conditioning

A. Principles of operation

B. Recharging procedures

C. Recovery and reclaiming 

D. Repair procedures

5. Review Job Skills

A. Work ethics

B. Customer relations

C. Attendance E

D. How to succeed in the automotive industry

UNITS

         I. Alternators

               A. Alternators R & R 

               B. Replace brushes

               C. Replace bearings

               D. Armature testing and service

               E. Alternator diode testing

               F. Regulator adjustment

               G. Charging systems testing

        II.      Starter

               A. Switches and drives 

               B. Testing 

               C. Starter R & R

III. Ignition

A. Compression testing

B. Spark plug service

C. Control point service

D. Tune-up procedures

E. Ignition timing

F. Secondary systems 

G. Distributorless & direct ignition

H. Digital volt, OHM, meter reading

I. Primary systems

J. Overhaul distributors

K. Distributors advances

IV. Suspension

A. Front & rear suspension

         B. Diagnosing procedures 

         C. Strut construction

    D. Alignment procedure

    E. 4 wheel alignment

    F. Latest computer technology

V.      Lights and Horns

A. Lamp, seal beams and fuse service

B. Relays

C. Short circuits

D. Horn circuits service

E. Troubleshoot

F. Directional and warning lights

VI. Accessories

A. Windshield wiper service

B. Heater and defroster service

C. Speedometer service

D. Radio service

E. Instrument service

F. Air conditioning testing

G. Air conditioning service

VII. Use of test equipment

A. Coil tester

B. Condenser tester

C. Engine electronic analyzer 

D. Generator, alternator , tester

E. Diode tester

F. Armature tester

G. Starter draw tester

H. Alternator, bench test

I. Front end alignment

VIII. Diagnosis, testing and calculating

A. Horsepower- rate and brake

1. Power measurements

2. Volumetric efficiency

3. Indicated horsepower

B. Engine Diagnostic problems

1. Engine will not start

2. Engine hard to start

3. Engine misfires

4. Ignition system malfunctions

5. Ignition control system malfunctions

6. No- code drive ability

7. E.C.M and prom service

8. Scan -  tool diagnostics

C. Alternator regulator problems

D. Starter systems

E. Fuel systems (flooding economy)

F. Brake problem

1. Hydraulic

2. Mechanical

3. Power brakes

G. Clutch problems

H. Standard transmission problems

I. Automatic transmission problems

J. Differential diagnosis

K. Drive line

L. Rear suspension problems

M. Use of wiring schematics

SENIOR RELATED COURSE OF STUDY 
UNITS

I. Air Conditioning System

a. Fundamentals

b. Diagnosis and Repair

II. Restraint System 

a. Fundamentals

b. Diagnosis and Repair

III. Manual Transmission

a. Fundamentals

b. Diagnosis and Repair 

IV. Exhaust Systems, Turbochargers and Superchargers

V. Automatic Transmission 

a. Fundamentals

b. Testing and Service

VI. Anti-Lock Brakes, Traction Control and Stability Control

VII.  Drive Shafts and Transfer Case

a. Fundamentals

b. Diagnosis. and Service

VIII. Differential and Rear Drive Axle 

a. Fundamentals

b. Diagnosis and Repair

IX. Transaxle and Front Drive Axle

a.  Fundamentals

b. Diagnosis and Repair

    X.      Security and Navigation Systems

    XI.     Open Ended Response Questions (2 per week)

    XII.    Skills USA Professional Development Unit Book 4

FRAMEWORKS / STANDARDS
Strand 2: Technical Knowledge and Skills
2.R Diagnose and repair antilock brake and traction control systems. 

2.R.01 - Identify and inspect antilock brake system (ABS) components; determine necessary action. 

2.R.02 - Diagnose antilock brake system (ABS) electronic control(s) and components using self-diagnosis and/or recommended test equipment. 

2.R.03 - Depressurize high-pressure components of the antilock brake system (ABS). 

2.R.04 - Bleed the antilock brake system’s (ABS) front and rear hydraulic circuits. 

2.R.05 - Remove and install antilock brake system (ABS) electrical/electronic and hydraulic components. 

2.R.06 - Identify antilock brake system (ABS) braking concerns caused by vehicle modifications (tire size, curb height, final drive ratio, etc). 

2.X Diagnose and repair gauges, warning devices, and driver information systems. 

2.X.01 - Diagnose the cause of incorrect operation of warning devices and other driver information systems; determine necessary action. 

2.Z Diagnose and repair accessories. 

2.Z.05 - Disarm and enable the airbag system for vehicle service. 

Strand 3: Embedded Academic Knowledge and Skills
3.A
English Language Arts
Open Response Questions
3.A.05c- 19.27- For informational/expository writing: Write well-organized research papers that prove a thesis statement using logical organization, effective supporting evidence, and variety in sentence structure.

3.C
Science and Engineering/Technology
3.C.41 - Explain the effect that heat has on the state of matter.
3.C.47 - Explain and describe the operations and functions of mechanical components in simple machines (levers, pulleys, gears, etc).


Strand 4: Employability Knowledge and Skills 


4.A- Develop employability skills to secure and keep employment in chosen field. 

4.A.01a - Evaluate industries, organizations, and careers based on multiple sources of research and information. 

4.A.02a - Assess interest areas to determine potential career pathways, including career ladders. 

4.A.03a - Develop a career plan with alternatives. 

4.A.04a - Complete job applications and related employment documents (e.g. W-4). 

4.A.05a - Create professional cover letters, resumes, and portfolios in a variety of formats (print and electronic). 

4.A.06a - Apply job search skills to seek, evaluate, apply for, and accept employment. 

4.A.07a - Demonstrate good interviewing skills. 

4.A.08a - Demonstrate employability skills needed to get and keep a job. 

4.A.09a - Assess alternative occupational choices (e.g. working conditions, benefits, and opportunities to change). 


4.C- Solve problems using critical thinking. 

4.C.01a - Demonstrate skills used to define and analyze a given problem. 

4.C.02a - Explain the importance and dynamics of individual and teamwork approaches of problem solving. 

4.C.03a - Describe methods of researching and validating reliable information relevant to the problem. 

4.C.04a - Explain strategies used to formulate ideas, proposals and solutions to problems. 

4.C.05a - Select potential solutions based on reasoned criteria. 

4.C.06a - Implement and evaluate solution(s). 
Strand 5: Management and Entrepreneurship Knowledge and Skills


5.A- Analyze basic business practices required to start and run a company/organization. 

5.A.01a - Define entrepreneurship. 

5.A.02a - Describe the relationship between suppliers, producers, and consumers. 

5.A.03a - Compare and contrast types of businesses, including sole proprietorships, small businesses, companies, corporations, governmental agencies, and non-profit organizations. 

5.A.04a - Describe practices that ensure quality customer service. 

5.A.05a - Explain the value of competition in business/field. 


5.B- Manage all resources related to a business/organization. 

5.B.01a - Identify a company's/organization's chain of command and organizational structure. 

5.B.02a - Define and demonstrate leadership and teamwork skills. 

5.B.03a - Explain ways a company or organization can market itself, including choosing a name, designing logos and promotional materials, advertising, and the importance of word-of-mouth. 

5.B.04a - Identify methods to track inventory, productivity, income, expenses, and personnel. 

5.B.05a - Explain the importance of written operating procedures and policies. 

5.B.06a - Identify professional organizations and their benefits. 

5.B.07a - Explain methods to effectively run a meeting.


5.C- Describe methods for managing, organizing, retrieving and reporting financial data. 

5.C.01a - Explain the role of small businesses in the economy. 

5.C.02a - Extract and extrapolate data from financial documents, such as a pay-stub, budget, tax statement, and financial report.
Resources

Text Books

--------------------
Modern Automotive Technology, by James Duffy

                      Copy writes (2004) Publisher – Goodheart & Wilcox

Modern Automotive Technology, by James Duffy

                      Copy writes (2008) Publisher – Goodheart & Wilcox

Videos

---------

Full set of videos to go along with the Senior & Junior textbooks

Full set of videos of Bergwall video programs covering all subjects

Several G.M., Ford, Toyota & Nissan factory Technical training videos

Victor oxy fuel safety use video

Firestone / Bridgestone tire manufacturing video

Snap-on scanner training video

Fluke meter trainer video
Simulators

---------------

Snap-On, point & condenser trainer

G.M. Brake simulator

Six individual, A-Tech Auto electrical trainers

A – Tech, C-3 ignition simulator

A-tech, multi-port injection simulator
Equipment

--------------

Hunter Alignment Machine

Hunter Tire Machines
Hunter Wheel Balancers
Mohawk Automotive Lifts

Ammco Brake Lathes

Tool Crib full of Snap-On tools
   All Competencies listed meet the N.A.T.E.F. & MA Vocational

Requirements for Automotive Technology
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