Chassis Level 1 Technician Narrative
Item 1. Program Goals and Objectives:

Contra Costa College mission is: 

Contra Costa College is a public community college serving the diverse communities of West Contra Costa County and all others seeking a quality education. The college equitably commits its resources using inclusive and integrated decision-making processes to foster a transformative educational experience and responsive student services that ensure institutional excellence and effective student learning.
The Automotive Services (AUSER) Department Goals are: 

1. Prepare students for entry-level positions in the Automotive Industry.
2. Prepare students and workers in the industry for Automotive Service Excellence (ASE) certification exams and advanced skills leading to promotions.
3. Identify and provide training to meet the needs of the industry locally.
4. Identify and provide updated training to meet the legal requirements for smog technicians. 
5. Assist students with job placement.
The Automotive Department is revising its program to meet the National Automotive Technician Education Foundation (NATEF) certification criteria and to create stackable certificates, which will provide students multiple entry and exit points to serve our diverse student population and better meet the needs of our community.  
The Automotive Service Technician A.S. major and/or Certificate of Achievement will meet NATEF standards and prepare students for entry-level positions in the automotive industry.  Some possible careers include: Automotive Technician Apprentice, Automotive Technician, Parts Technician, Service Advisor, Service Manager and Automotive Installer. The Chassis Level 1 Technician will meet NATEF competencies  in the areas of brakes, suspension and steering (see pages 9 to 14 of this report) but will not be certified by NATEF.  Some possible jobs for students who earn this certificate include: Automotive Apprentice Technician; Tires Technician; Brakes Technician
Item 2. Catalog Descriptions: 
Program Description:

The Automotive Services program provides students with state of the art training in gas and hybrid vehicle repair and collision repair. Program graduates can be certified through Inter-Industry Conference on Auto Collision Repair (ICAR) and/or Automotive Service Excellence (ASE). Students who graduate from the program will be prepared to find employment in the automotive and collision repair industry.

Program Student Learning Outcome statement:

· Students entering the automotive program(s) will earn a Certificate of Achievement in Automotive Services.

· Students earning a Certificate of Achievement in Automotive Services shall be prepared for entry-level positions in the Automotive Industry. 
· Students currently working in the automotive Industry entering the automotive program(s) will be prepared for industry certification exams – Automotive Service Excellence (ASE) and Inter-Industry Conference on Auto Collision Repair (ICAR).

· Students earning a Certificate of Achievement in Automotive Services will successfully complete the SP2 safety and pollution exams 

3. Program Requirements:

Certificate of Achievement - Chassis Level 1 Technician………………………………..15.5 units 
A Certificate of Achievement may be earned by completing all the courses required for this major with a grade of “C” or better. 
Required courses: 

4 units

AUSER 101 Automotive Fundamentals (Both semesters)
1.5 units
PSYCH 103-A Personal Development for College Success (Both semesters)

5 units

AUSER 111 Automotive Brakes (Fall Only)

5 units

AUSER 113 Automotive Suspension & Steering (Fall Only)
Course Sequence Table:

	Requirements
	Dept Name/#
	Name
	Units
	Sequence

	Required  
	AUSER 101
	Automotive Fundamentals
	4
	Yr 1, Fall or Spring

	Required  
	PSYCH 103A
	Personal Development for College Success
	1.5
	Yr 1, Fall or Spring

	Required
	AUSER 111
	Automotive Brakes 

(AUSER 101 is pre or co-requisite)
	5
	Yr 1, Fall

	Required
	AUSER 113
	Automotive Suspension & Steering  (AUSER 101 is pre or co-requisite)
	5
	Yr 1, Fall


The addition of this certificate has the approval and active support of the Advisory Committee.  See the Advisory Committee minutes on pages 5-9 of this report.  

Item 4.  Master Plan:

The revision of the Automotive Service Technician program is designed to better serve students and the community.  The major is designed to meet the National Automotive Technician Educational Foundation (NATEF) certification criteria in hours and course work.  The evening courses have been revised to require a lab.  The fourth and final semester is designed to be taken at night to allow student to begin working in the industry earlier and finish their certificates at night.  Stackable certificates have been added to provide multiple entry and exit points for students.  
There are three lower unit certificates.  Two of these carry the designation “Level 1” to indicate that a student has not completed the major but has enough course work to obtain an entry level position.  After one year of course work a student can earn either a Certificate of Achievement in Chassis Level 1 Technician or Powertrain Level 1 Technician. Then in the third semester the student can earn the other “Level 1”certification.   In past program reviews the Department has noted that many students get hired before finishing the major and the Department currently has not been able to account for these students statistically.   These two lower unit certificates will allow the Department to better track student success and will provide students with multiple entry and exit points to better meet their needs.  
A third low unit certificate may be earned by students attending evening classes – Automotive Hybrid Technician.  This certificate meets industry needs for advanced training and supports the following Departments goals:
1. Prepare students and workers in the industry for Automotive Service Excellence (ASE) certification exams and advanced skills leading to promotions.
2.  Identify and provide training to meet the needs of the industry locally.
Our Automotive Service Technician Certificate meets all of the NATEF criteria.  Students who complete both Level 1 Certificates and additional coursework in Automotive Electrical Systems, Automotive Drive Trains and Introduction to Hybrid Vehicles along with an automotive elective will earn this Certificate.  These students will be prepared to enter the motor vehicle service industry with a well-rounded background in automotive technology principles and practices.

These revisions and additions support the college’s goal of providing quality education that is responsive to students.  The primary goal of most automotive students is to secure a job, not necessarily to complete a major.  Stackable Certificates will enable more students to earn Certificates and enable the Department to demonstrate improved completion rates.  Revising night classes to provide a lab portion is a direct response to student evaluations and to the Department’s Advisory Committee suggestions.    Revising the current Degree and Certificate programs to meet NATEF certification standards will illustrate the Department’s and the college’s commitment to excellence. These revisions support all three of the college’s Strategic Plan Initiatives.  
Item 5.  Enrollment and Completer Projections:

	
	<Year 1>
	<Year 2>

	CB01: Course Department Number
	CB02: Course Title
	Annual # Sections
	Annual Enrollment Total
	Annual # Sections
	Annual Enrollment Total

	AUSER 101
	Automotive Fundamentals
	1149
2130
	55
55
	2149
4701
	41
45

	AUSER 102
	Automotive Brake Steering and Suspension
	2131
	28
	2131
	26


Enrollment in the program will remain about the same as the current program.  There are two sections of the introductory class, AUSER 101 Automotive Fundamentals (this class changes very little in this revision so it is used in the data above).  It brings about 50 students into the program each semester. Many of these students are not sure if automotive technology will be their chosen career.  AUSER 102 Automotive Brakes, Steering and Suspension will be split into two classes AUSER 111 Brakes and AUSER 113 Suspension and Steering, to meet NATEF hour requirements.  This class is only offered once a year, as are most of the higher level courses.  Its enrollment illustrates the number of students continuing in the program.     

The Department projects that all students who complete AUSER 111 and AUSER 113 will receive the Chassis Level 1 Technician certification (about 25 students a year).  This certificate provides one exit point for students able to enter the industry with minimum training.  It also provides the department a means to track student success.  
The tables below illustrate the Labor Market outlook and earnings potential.  Students receiving a Chassis Level 1 Technician certificate will be seeking entry level positions. The data indicates there is adequate demand in the automotive industry for the programs completers.  

(Market Data:  Contra Costa Community College District Program Report - Economic Modeling Specialist International / www.economicmodeling.com )

	Contra Costa County | Growth for Target Occupations

	1,639
	1,859
	221
	13.5%

	2013 Jobs
	2018 Jobs
	Change (2013-2018)
	% Change (2013-2018)
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	Occupation
	2013 Jobs
	2018 Jobs
	Change
	% Change

	Electrical and Electronics Installers and Repairers, Transportation Equipment (49-2093)
	20
	20
	0
	0%

	Automotive Service Technicians and Mechanics (49-3023)
	1,599
	1,819
	220
	14%


Item 6. Place of Program in Curriculum/Similar Programs:
Chassis Level 1 Technician does not replace any existing program at Contra Costa College.

Item 7. Similar Programs at Other Colleges in Service Area  

The two colleges in closest proximity to Contra Costa College are Los Medanos and College of Alameda.   Los Medanos has a “Automotive Chassis Specialist” low unit certification – see from their catalogue below: 

	Automotive Chassis Specialist 
	Automotive Brakes 

Automotive Suspension & Steering 
	AUTO 042 

AUTO 043 
	3 to 4 Units 

3 to 4 Units 

(6-8 Total Units) 


The College of Alameda has a Chassis Specialist major of 34 units.  These colleges will not be impacted by the revision of our program because for years the current programs have not had a negative impact on each other.  The Bay Area Community College Consortium requires the department to contact these colleges and programs; below is the documentation from that process:  
	College
	Program
	Who you contacted
	Outcome of contact

	Los Medanos
	Automotive
	Earl Ortiz – Department Chair
	Stated changes will not impact Los Medanos because of the distance between the schools.

	College Alameda
	Automotive
	Richard Greenspan – Department Chair
	Stated changes will not impact College of Alameda.  Wished us luck.


Attachments

Automotive Advisory Committee Notes:

Contra Costa College Automotive Advisory Meeting

Minutes

 January 8, 2013 

Call to Order


Co-Chair James Davis call the meeting to order at 12:14

Lunch and Introductions  

Peter Lock thanked everyone for attending and asked that everyone introduce themselves.


Peter Lock  - Instructor CCC 

Cile Beatty - Instructor CCC (Department Head)

Jon Fowkes - Auto Apprenticeship Co-Chair


James Davis – Part-time CCC instructor Co-Chair

Nancy Rupprecht – Part-time CCC instructor 

Tiffany Silva – Accurate Auto Body

Jim Gardner – Shop Equipment Assistant

Rick Gomon –Akzo Nobel

Laura Salas – Black Diamond Collision Center

Logan Stipe – Lucky 7 Customs and Part-time instructor

Guests 


Dr. Susan Lee, Division Dean


Priscilla Leadon, Dean of Economic Development

· James Davis and Jon Fowkes asked that everyone review their contact information, update if necessary and sign.  The roster was left with Cile Beatty.
Approval of July 2012 meeting minutes: 
Jon Fowkes read the minutes since the copy machine was down.  Moved by Nancy Rupprecht and seconded by Jim Gardner to approve the minutes of the August 14, 2012 Advisory committee meeting.  Minutes were approved as written.

Old Business: 
· Advisory Committees Mission Statement 
James Davis read the mission statement;

“To facilitate the interaction between Contra Costa College and the community in addition to mentoring a smooth transition from student to employment for both Automotive Technology programs (Collision Repair and Automotive Technician).”   
Nancy Rupprecht’s explained that her mission statement concerns from the last meeting were covered and she moved to accept the mission statement as read, Peter seconded, the motioned was approved.

· Budget struggle  - “Send Your Car to College”  Vehicle Donation Program 
Cile Beatty gave members a draft of the proposed budget.  She said that the budget is way short of what they get from the college so donations are very important.  The proposed budget is $16,112.25 but they only receive $5,000 from college so obviously there is a large gap that needs to be offset by other sources of revenue.

Cile explained in detail some of the specific items that are addressed in the budget plus other items such as the lifts that need to be addressed.  She indicated that the new president of the college will be providing a means for departments to indicate their budget needs and for the first time actually have some say into their requests; as a result she is hoping to have a well thought out and accurate budget.   The discussion then moved to the various mechanical miscellaneous items.  Peter recognized that Rick Gomon with Akzo Nobel has annually given approximately $20,000 to $25,000 to the college for materials such as paint, and solvents plus a considerable amount of his company’s time.  The 3 M Company also supports the department with nearly as much in donations of material such as sandpaper, other abrasives and buffers.

Jon Fowkes suggest that a complete budget should be generated showing sources of revenue and all the expenditures and then the deficit.  He and Nancy suggested that the budget should show all of the materials and time donated as both expenditure items and revenue through donations.  This will give recognition to those companies that are vital to the success of the department and to allow the President to get involved in that recognition process.  Jon volunteered to help with that budget by getting a version of Quick Books loaded on their computer, updated and train the staff to keep the program current.   Nancy reinforced the importance of using a program like Quick Books to accurately account for the actual costs and show the incredible amount of donations received, allowing the collision department to being one of the premier programs in the Bay Area.

· Non-union apprenticeship program & model 

Cile requested that the committee discuss the Coop Program since Dr. Lee is temporarily here.  Dr. Lee explained that the college has liability insurance for handling the Coop, which could allow automotive students to work as an intern.  The Coop student must have a plan including 3 objectives at the beginning of the program and then at the end of the program the student must explained how he or she was able to reach those objectives.  This is then reviewed by the instructor and the manager involved and based on that review the student is given an appropriate grade.

Clarification in minutes by Dr. Lee on Coop Education medical coverage: 

Hi Cile,
I just read the minutes from the last meeting and I just wanted to make sure I was clear about the Coop students coverage when they are doing their placements.  If, for instance, a coop student were at a site and cut his/her finger and needed stitches and didn’t have health insurance (parents also didn’t have coverage for the child).  Then the student could file a claim with our Student Accident Insurance company for the accident/care at the hospital.  
James Davis said at that last meeting the committee talked about having a sub-committee meeting on apprenticeship, but was unable to get it done.  He explained how the program would work is to put an individual into an apprenticeship program and then have the individual go to school at night.  General discussion about how the program would work and what role this committee would play in that role.  Jon suggested that it could be modeled after the union program but have the employer pay for the schooling.  There is also the issue with having a current student moving into the apprenticeship from a full time day student.  James said we should develop a transition program where units that are geared around day program but having to do night time since the apprentice will work during the day.  Tiffany Silva said she tried to have an apprentice but it was difficult working in the day and going to classes also during the day because the employer starts to depend on the apprentice’s presence.  Nancy said this is fairly sophisticated process and requires some study by a sub-committee.  Cile suggested that there be an evening curriculum certification that could be applied to the apprenticeship program.  The apprenticeship program could also create coop education as a part of the course work to apply to the curriculum.  The committee agreed that the biggest issue is the difference between day and night, specifically the lab work, that would have to be addressed.

James said that the sub-committee has a directive from this committee and should proceed by setting up a meeting and he would follow through with that requirement.  Jon suggested that they focus on curriculum, OJT work process rotation and a recommended wage progression in addition to the Day to Night program transition.

Cile the opportunity to introduces Priscilla Leadon, Dean of Economic Development, who recently arrived as a guest and explained some of the successful grants that she has worked on.  The committee thanked her for her efforts.
· Curriculum Sub-committee

Cile reported that she got together with the subcommittee members, Jon Fowkes and Glen Poy-Wing , and reported that they looked at the NATEF certification and recommend the department should pursue NATEF certification and creating lower unit stackable certificates that lead to the Automotive Service Technician major which will be NATEF certified.  The reason the old NATEF requirements wouldn’t work before was due to the lack of work space available but because of the change in the new certifications they may be able to get NATEF certified at the lower levels.

Pricilla addressed the space issue and asked if they could potentially utilize off site facilities.  Cile says that there are classroom space issues as well as lab space issues.  They haven’t looked at outside facilities because it may be premature at this time but Cile feels that the college may meet the NATEF requirements anyway and will find out and report back to the committee.  

The other aspect of the curriculum is to at least follow the NATEF requirements as a guideline.  

Jon suggested that the department encourage ASE testing and Cile stated that ASE’s now have an opportunity to take the exams that are geared strictly towards students.  There are all computer based and cheaper that the normal program and she is looking into the possibility of having the test administered through the college.  Peter explained that there are ASE’s certifications also available for collision.

· Job Fair

Peter moved and Nancy seconded to table the idea of having a Job Fair, motion carried.

New Business

Peter made an announcement of the new business locations for Accurate Auto Body and complimented Tiffany Silva on their new facility. 

· Self-Study Automotive Program Review
Cile talked about the Self-study Automotive Program Review that was sent out to all of the members.  She asked that each member read the review at their leisure and ask for the member’s insight or suggestions.  One area of concern is the part-time tool room manager.  This is causing issues with student retention and learning if Peter and Cile have to take time to check out tools.  There are 4 individuals from management and staff that review the program review and then it is sent up to president.

Priscilla reinforced that this review is taken very seriously by the administration.

Jon Fowkes admitted that he did not take the time to review the document prior to the meeting but based on the discussion realizes now how important this self-study is to the department.  He vowed to take the time and effort to review the document and make any suggestions, comments and concerns in an email to Cile and Peter as soon as possible and encouraged everyone else to do the same.

· Standards of Conduct

Peter reported on the Standards of Conduct that they are working on and reinforced the fact that this is a work in process and would entertain any suggestions.  James explained that there were some students that were not following a code of conduct that was bringing down the class as a whole.  The faculty wanted to firm up that the students know their expectations at the beginning rather than waiting too late where it can’t be rectified.  Though there is a standard of conduct contract that is explained in the college catalog, they are typically not read.  By having a document the student is required to read and sign, they have no reason not to understand the rules of conduct.  The committees discussion centered around that this is a good idea.

Nancy moved and Rick seconded that the committee be place on record that they indorse and approve this contract.  Motion carried.

Peter announced a new instructor Logan Stipe they have hired for one semester part time but his duties are close to a full time instructor in the collision repair area.  Peter wanted to make sure that everyone understands that he isn’t retiring but it was agreed that he seems to be working out an exit strategy. 

Schedule Next Meeting 

· Wednesday August 14, 2013   12pm – 2pm
Meeting was adjourned at 2:00 p.m.

NATEF Competencies for Chassis Level 1 Technician Certification: 

	IV. SUSPENSION AND STEERING

	A. General: Suspension and Steering Systems 

	1.     Research applicable vehicle and service information, vehicle service history, service precautions, and technical service bulletins.

	B. Steering Systems Diagnosis and Repair

	1.     Disable and enable supplemental restraint system (SRS).

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

	3.     Diagnose steering column noises, looseness, and binding concerns (including tilt mechanisms); determine necessary action.

	4.     Diagnose power steering gear (non-rack and pinion) binding, uneven turning effort, looseness, hard steering, and noise concerns; determine necessary action.

	5.     Diagnose power steering gear (rack and pinion) binding, uneven turning effort, looseness, hard steering, and noise concerns; determine necessary action.

	6.     Inspect steering shaft universal-joint(s), flexible coupling(s), collapsible column, lock cylinder mechanism, and steering wheel; perform necessary action.

	7.     Remove and replace rack and pinion steering gear; inspect mounting bushings and brackets.

	8.     Inspect rack and pinion steering gear inner tie rod ends (sockets) and bellows boots; replace as needed.

	9.     Determine proper power steering fluid type; inspect fluid level and condition.

	10.  Flush, fill, and bleed power steering system.

	11.  Inspect for power steering fluid leakage; determine necessary action.

	12.  Remove, inspect, replace, and adjust power steering pump drive belt.

	13.  Remove and reinstall power steering pump.

	14.  Remove and reinstall press fit power steering pump pulley; check pulley and belt alignment.

	15.  Inspect and replace power steering hoses and fittings.

	16.  Inspect and replace pitman arm, relay (centerlink/intermediate) rod, idler arm and mountings, and steering linkage damper.

	17.  Inspect, replace, and adjust tie rod ends (sockets), tie rod sleeves, and clamps.

	18.  Identify hybrid vehicle power steering system electrical circuits and safety precautions.

	19.  Inspect electric power-assisted steering.

	C.  Suspension Systems Diagnosis and Repair

	1.     Diagnose short and long arm suspension system noises, body sway, and uneven ride height concerns; determine necessary action.

	2.     Diagnose strut suspension system noises, body sway, and uneven ride height concerns; determine necessary action. 

	3.     Inspect, remove and install upper and lower control arms, bushings, shafts, and rebound bumpers.

	4.     Inspect, remove and install strut rods and bushings.

	5.     Inspect, remove and install upper and/or lower ball joints (with or witout wear indicators).

	6.     Inspect, remove and install steering knuckle assemblies.

	7.     Inspect, remove and install short and long arm suspension system coil springs and spring insulators.

	8.     Inspect, remove and install torsion bars and mounts.

	9.     Inspect, remove and install front stabilizer bar (sway bar) bushings, brackets, and links.

	10.  Inspect, remove and install strut cartridge or assembly, strut coil spring, insulators (silencers), and upper strut bearing mount.

	11.  Inspect, remove and install track bar, strut rods/radius arms, and related mounts and bushings.

	12.  Inspect rear suspension system leaf spring(s), bushings, center pins/bolts, and mounts.

	D. Related Suspension and Steering Service 

	1.     Inspect, remove, and replace shock absorbers; inspect mounts and bushings.

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

	3.     Describe the function of the power steering pressure switch.

	E. Wheel Alignment Diagnosis, Adjustment, and Repair

	1.     Diagnose vehicle wander, drift, pull, hard steering, bump steer, memory steer, torque steer, and steering return concerns; determine necessary action.

	2.     Perform prealignment inspection and measure vehicle ride height; perform necessary action.

	3.     Prepare vehicle for wheel alignment on alignment machine; perform four-wheel alignment by checking and adjusting front and rear wheel caster, camber; and toe as required; center steering wheel.

	4.     Check toe-out-on-turns (turning radius); determine necessary action.

	5.     Check SAI (steering axis inclination) and included angle; determine necessary action.

	6.     Check rear wheel thrust angle; determine necessary action.

	7.     Check for front wheel setback; determine necessary action.

	8.     Check front and/or rear cradle (subframe) alignment; determine necessary action.

	9.     Reset steering angle sensor

	F. Wheels and Tires Diagnosis and Repair

	1.     Inspect tire condition; identify tire wear patterns; check for correct tire size and application (load and speed ratings) and adjust air pressure; determine necessary action.

	2.     Diagnose wheel/tire vibration, shimmy, and noise; determine necessary action.

	3.     Rotate tires according to manufacturer’s recommendations.

	4.     Measure wheel, tire, axle flange, and hub runout; determine necessary action.

	5.     Diagnose tire pull problems; determine necessary action.

	6.     Dismount, inspect, and remount tire on wheel; balance wheel and tire assembly (static and dynamic).

	7.     Dismount, inspect, and remount tire on wheel equipped with tire pressure monitoring system sensor.

	8.     Inspect tire and wheel assembly for air loss; perform necessary action.

	9.     Repair tire using internal patch.

	10.  Identify and test tire pressure monitoring system (indirect and direct) for operation; verify operation of instrument panel lamps.

	11.  Demonstrate knowledge of steps required to remove and replace sensors in a tire pressure monitoring system.

	V. BRAKES

	A. General: Brake Systems Diagnosis

	1.     Identify and interpret brake system concerns; determine necessary action.

	2.     Research applicable vehicle and service information, vehicle service history, service precautions, and technical service bulletins.

	3.     Describe procedure for performing a road test to check brake system operation; including an anti-lock brake system (ABS).

	4.     Install wheel and torque lug nuts.

	V. BRAKES

	B. Hydraulic System Diagnosis and Repair

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

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

	3.     Check master cylinder for internal/external leaks and proper operation; determine necessary action.

	4.     Remove, bench bleed, and reinstall master cylinder.

	5.     Diagnose poor stopping, pulling or dragging concerns caused by malfunctions in the hydraulic system; determine necessary action.

	6.     Inspect brake lines, flexible hoses, and fittings for leaks, dents, kinks, rust, cracks, bulging, and wear; check for loose fittings and supports; determine necessary action.

	7.     Replace brake lines, hoses, fittings, and supports.

	8.     Fabricate brake lines using proper material and flaring procedures (double flare and ISO types).

	9.     Select, handle, store, and fill brake fluids to proper level.

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

	11.  Identify components of brake warning light system.

	12.  Bleed and/or flush brake system.

	13.  Test brake fluid for contamination.

	C. Drum Brake Diagnosis and Repair

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

	2.     Remove, clean, inspect, and measure brake drum diameter; determine necessary action.

	3.     Refinish brake drum and measure final drum diameter; compare with specifications.

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

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

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

	D. Disc Brake Diagnosis and Repair

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

	2.     Remove and clean caliper assembly; inspect for leaks and damage/wear to caliper housing; determine necessary action.

	3.     Clean and inspect caliper mounting and slides/pins for proper operation, wear, and damage; determine necessary action.

	4.     Remove, inspect, and replace pads and retaining hardware; determine necessary action.

	5.     Lubricate and reinstall caliper, pads, and related hardware; seat pads and inspect for leaks.

	6.     Clean and inspect rotor; measure rotor thickness, thickness variation, and lateral runout; determine necessary action.

	7.     Remove and reinstall rotor.

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

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

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

	11.  Check brake pad wear indicator; determine necessary action.

	12.  Describe importance of operating vehicle to burnish/break-in replacement brake pads according to manufacturer’s recommendations.

	E. Power-Assist Units Diagnosis and Repair

	1.     Check brake pedal travel with, and without, engine running to verify proper power booster operation.

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

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

	4.     Inspect and test hydraulically-assisted power brake system for leaks and proper operation; determine necessary action.

	5.     Measure and adjust master cylinder pushrod length.

	F. Miscellaneous (Wheel Bearings, Parking Brakes, Electrical, Etc.) Diagnosis and  Repair

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

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

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

	4.     Check parking brake operation and parking brake indicator light system operation; determine necessary action.

	5.     Check operation of brake stop light system.

	6.     Replace wheel bearing and race.

	7.     Inspect and replace wheel studs.

	8.     Remove and reinstall sealed wheel bearing assembly.

	G. Electronic Brake, Traction and Stability Control Systems Diagnosis and Repair 

	1.     Identify and inspect electronic brake control system components; determine necessary action.

	2.     Identify traction control/vehicle stability control system components. 

	3.     Describe the operation of a regenerative braking system.
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