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School District Name Model Framework
	Auto Body/Collision Repair Technology

	CIP Code: 470603
	Total Framework Hours up to:  Up to 1080 hours

	Course: Auto Body/Collision Repair Technology
	Exploratory (   Preparatory  (


	Career Cluster: Transportation, Distribution and Logistics        Cluster Pathway: Transportation Operations                        
Date Last  Modified: 3/8/2011

	Resources and Standards used in Framework Development:   

NATEF (National Automotive Technician Education Foundation), I-CAR (Inter-Industry Conference on Auto Collision Repair)ASE (National Institute for Automotive Service Excellence), National Automotive Student Skills Standards Assessment (NA3SA), EPA (Environmental Protection Agency, Career Cluster Standards, SCANS, Skills USA, WA State GLE’s and EALR’s,  SP2, Textbooks.

	OSPI COURSE DESCRIPTION

A course that prepares individuals to apply technical knowledge and skills to repair, reconstruct and finish automobile bodies, fenders, and external features. Includes instruction in structural analysis, damage repair, non-structural analysis, mechanical and electrical comp9onents, plastics and adhesives, painting and refinishing techniques, and damage analysis and estimating.

	NATEF AND ASE TASK LISTS AND ASSUMPTIONS

· In all areas, appropriate theory, safety, and support instruction will be required in the performance of each task.

· This instruction will include identification and use of the appropriate tools and testing and measurement equipment required to accomplish certain tasks.

· The student has received the necessary training to locate and use current reference and training materials from accepted industry resources (paper and electronic formats).

· All Components are steel unless otherwise specified.

· Current manufacturers recommended repair procedures are available for each vehicle used in instruction.

· All diagnostic and repair tasks described in this document are to be accomplished in accordance with manufacturer’s recommended procedures/specifications as published.

· Where manufacturer’s recommended guidelines are not available, published industry guidelines are used.

· All tools and equipment comply with applicable federal, state and local regulations.

· Individual training programs being evaluated for certification will have written and detailed performance standards for each task covered and taught in the curriculum.

· The learning progress of students will be monitored and evaluated against these performance standards.

· A system is in place which informs all students of their individual progress through all phases of the training program.

· Individual courses of study will differ across collision repair and refinish technician training programs.

· Development of appropriate learning delivery systems and tests which monitor student progress will be the responsibility of the individual training program.

· All students will receive instruction in the storage, handling, and use of Hazardous Materials in accordance with Hazard Communication Title 29, Code of Federal Regulation Part 1910.1200, the ‘Right to Know Law’, and state and local requirements.

· Hazardous and toxic materials will be handled, removed, and recycled or disposed of according to federal, state, and local regulations.

	SAFETY

Standards and Competencies

For every task in all of the units, the following safety tasks will be strictly enforced: Comply with personal and environmental safety practices associated with clothing; eye protection; hand protection; proper lifting practices; hand tools; power equipment; proper ventilation; and the handling, storage, and disposal of fuels/ chemicals/materials in accordance with federal, state, and local regulations. Teacher lecture and demonstration.  Students work through modules (they must get a 100% pass rate to move to the next module).  There is a certificate for the students with each module and these modules are matched with the National Safety Association.  The certificates go into the student’s academic portfolio.  At the end of the modules, all students must go online and pass the SP2 (Safety and Pollution Prevention) @ 80%.  The students participate in the shop and safety inspection on a weekly basis.  The students do safety tours (complete with a work sheet on the facilities, equipment and tools).  Students are assessed with a rubric. The Students wear coveralls, safety glasses and leather shoes. The students participate in fire drills in the shop. Students are given tool identification oral tests with instructor one on one.  Instructor uses a rubric to assess. Safety is integrated into all standards, units, labs and lessons.

	GREEN TECHNOLOGIES

Throughout this course, students will define, recognize, compare/contrast, analyze, evaluate and problem solve and apply green technology issues related to Auto Body/Collision Repair Technology.

	EALRs,  GLEs,  Math and Science Standards
Throughout the NATEF/I-CAR Auto Body Collision Repair Technology course, the following EALR’s and/or GLE’s will be introduced, taught, reinforced, applied and/or assessed. Some exposure to competencies may be limited due to student’s skills, abilities and development.

	Reading

	1.1
	Use word recognition skills and strategies to read and comprehend text.

	1.2
	Use vocabulary (word meaning) strategies to comprehend text.

	1.3
	Build vocabulary through wide reading.

	1.4
	Apply word recognition skills and strategies to read fluently.

	2.1
	Demonstrate evidence of reading comprehension.

	2.2
	Understand and apply knowledge of text components to comprehend text.

	2.3
	Expand comprehension by analyzing, interpreting, and synthesizing information and ideas in literary and informational text.

	2.4
	Think critically and analyze author’s use of language, style, purpose, and perspective in literary and informational text.

	3.1
	Read to learn new information.

	3.2
	Read to perform a task.

	3.3
	Read for career applications.

	4.1
	Assess reading strengths and need for improvement.

	Communications

	1.1
	Uses listening and observation skills and strategies to focus attention and interpret information.

	1.2
	Understands, analyzes, synthesizes, or evaluates information from a variety of sources.

	2.1
	Uses language to interact effectively and responsibly in a multicultural context.

	2.2
	Uses interpersonal skills and strategies in a multicultural context to work collaboratively, solve problems, and perform tasks.

	3.1
	Uses knowledge of topic/theme, audience, and purpose to plan presentations.

	3.2
	Uses media and other resources to support presentations.

	3.3
	Uses effective delivery.

	4.1
	Assesses effectiveness of one’s own and others’ communication.

	4.2
	Sets goals for improvement.

	Writing

	1.1
	Prewrites to generate ideas and plan writing.

	1.2
	Produces draft(s).

	1.3
	Revises to improve text.

	1.4
	Edits text.

	1.5
	Publishes text to share with audience.

	2.3
	Writes in a variety of forms/genres.

	2.4
	Writes for career applications.

	3.1
	Develops ideas and organizes writing.

	3.2
	Uses appropriate style.

	3.3
	Knows and applies writing conventions appropriate for the grade level.

	Art

	1.2
	Develops arts skills and techniques.

	Health and Fitness

	1.1
	Develops motor skills and movement concepts as developmentally appropriate.

	1.2
	Acquires the knowledge and skills to safely participate in a variety of developmentally appropriate physical activities.

	2.1
	Understands dimensions and indicators of health.

	2.3
	Understands the concepts of prevention and control of disease.

	2.4
	Acquires skills to live safely and reduce health risks.

	Science 

	SYSA
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system. Positive feedback increases the disturbance to a system. Negative feedback reduces the disturbance to a system.

	SYSB
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	INQA
	Question. Scientists generate and evaluate questions to investigate the natural world.

	INQB
	Investigate. Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data.

	INQC
	Explain. Conclusions must be logical, based on evidence, and consistent with prior established knowledge.

	Mathematics

	M1.1.A, A1.1.A
	Select and justify functions and equations to model and solve problems.

	M1.1.B, A1.1.B
	Solve problems that can be represented by linear functions, equations, and inequalities.

	M1.1.C, A1.1.C
	Solve problems that can be represented by a system of two linear equations or inequalities.

	M1.6.A, A1.2.A
	Know the relationship between real numbers and the number line, and compare and order real numbers with and without the number line.

	M1.8.A, A1.8.A
	Analyze a problem situation and represent it mathematically.

	M1.8.B, A1.8.B
	Select and apply strategies to solve problems.

	M1.8.E, A1.8.E
	Read and interpret diagrams, graphs, and text containing the symbols, language, and conventions of mathematics.

	M2.6.A, G.7.A
	Analyze a problem situation and represent it mathematically.

	M2.6.B, G.7.B
	Select and apply strategies to solve problems.

	M2.6.C, G.7.C
	Evaluate a solution for reasonableness, verify its accuracy, and interpret the solution in the context of the original problem.

	M2.1.1, A2.1.A,

M3.1.A, A2.1.A
	Select and justify functions and equations to model and solve problems.

	M3.8.A, A2.8.A
	Analyze a problem situation and represent it mathematically.

	M3.8.B, A2.8.B
	Select and apply strategies to solve problems.

	M3.8.E, A2.8.E
	Read and interpret diagrams, graphs, and text containing the symbols, language, and conventions of mathematics.

	M3.8.F, A2.8.F
	Summarize mathematical ideas with precision and efficiency for a given audience and purpose.

	SKILLS

	Leadership: 

While carrying out the competencies  in standards; Structural Analysis and Damage Repair, Non-Structural analysis and Damage Repair, Painting and Refinishing and Mechanical and Electrical Components,, the following core leadership elements are developed or enhanced at one or more levels: individual, group and community leadership.  Additionally, whereas the following leadership elements are not specifically tied to a career and technical student organization, participation in a CTSO would further serve to augment and enhance the identified elements, i.e., many leadership elements can be connected to SkillsUSA competitive events. 
Leadership:  Individual Skills
Analyze, refine and apply decision-making skills through classroom, family, community, business, and industry experiences.

Identify and analyze the characteristics of family, community, business, and industry leaders.

Demonstrate oral, interpersonal, written, and electronic communication and presentation skills and understand how to apply those skills.

Be involved in activities that require applying theory, problem-solving and using critical thinking skills while understanding the outcomes of related decisions.

Demonstrate self-advocacy skills by achieving planned, individual goals.

Conduct self in a professional manner in practical career applications, organizational forums, and decision-making goals.

Leadership: Group Skills:

Communicate, participate and advocate effectively in pairs, small groups, teams, and large groups in order to reach common goals.

Demonstrate knowledge of conflict resolution and challenge management.

Analyze the complex responsibilities of the leader and follower and demonstrate the ability to both lead and follow.

Demonstrate skills that assist in understanding and accepting responsibility of family, community, business, and industry.

Demonstrate a working knowledge of parliamentary procedure.

Use knowledge, build interest, guide, and influence decisions, organize efforts, and involve members of a group to assure that a pre-planned group activity is completed.

Demonstrate the ability to train others to understand the established rules and expectations, rationale, and consequences to follow those rules and expectations.

Demonstrate the ability to incorporate and utilize the principals of group dynamics in a variety of settings.

Leadership: Community & Career Skills

Analyze the roles and responsibilities of citizenship.

Demonstrate social responsibility in family, community, business, and industry.

Understand the organizational skills necessary to be a successful leader and citizen and practice those skills in real-life.

Understand and utilize organizational systems to advocate for issues at the local, state, national, and international levels.

Understand the importance and utilize the components and structure of community-based organizations.

Participate in the development of a program of work or strategic plan and work to implement the organization’s goals.

	Employability:

For every competencies  in standards; Structural Analysis and Damage Repair, Non-Structural analysis and Damage Repair, Painting and Refinishing and Mechanical and Electrical Components, the following safety requirement must be strictly enforced: Comply with personal and environmental safety practices associated with clothing; respiratory protection; eye protection; hand tools; power equipment; proper ventilation; and the handling, storage, and disposal of chemicals/ materials in accordance with local, state, and federal safety and environmental regulations. Throughout instruction the following employability skills will be stressed:
1.1 The student will demonstrate the ability to identify, organize, plan, and allocate resources. This means that the student is able to demonstrate allocating time, money, materials, space, and staff.

Student Activities

A. Time—Select goal-relevant activities, rank them, allocate time, and prepare and follow schedules

B. Money—Use or prepare budgets, make forecasts, keep records, and make adjustments to meet objectives

C. Materials and Facilities—Acquires, store, allocate, and use materials or space efficiently

D. Human Resources—Assess skills and distribute work

1.2 The student will demonstrate the ability to acquire and use information in a family, community, business and industry settings. This means that the student can acquire and evaluate data, organize and maintain files, interpret and communicate, and use computers to process information.

A. Acquire and Evaluate Information

B. Organize and Maintain Information

C. Interpret and Communicate Information

D. Use Computer to Process Information

1.3 The student will demonstrate an understanding of complex inter-relationships (systems). This means that the student understands social, organizational, and technological systems; they can monitor and correct performance; and they can design or improve systems.

A. Understand Systems—Know how social, organizational, and technological systems work and operate effectively with them

B. Monitor and Correct Performance—Distinguish trends, predict impacts on system operations, diagnose deviations in systems’ performance and corrects malfunction

C. Improve or Design Systems—Suggest modifications to existing systems and develop new or alternative systems to improve performance

1.4 The student will demonstrate an ability to work with a variety of technologies, identify or solve problems with equipment, including computers and other technologies. This means that the student can select equipment and tools, apply technology to specific tasks, and maintain and troubleshoot equipment.

A. Select Technology—Choose procedures, tools or equipment including computers and related technologies

B. Apply Technology to Task—Understand overall intent and proper procedures for setup and operation of equipment

C. Maintain and Troubleshoot Equipment—Prevent, identify, or solve problems with equipment, including computers and other technologies

1.5 The student will use interpersonal skills to communicate, participate, and advocate effectively in pairs, small groups, teams, and large groups in order to reach common goals. This means that the student can effectively work on teams, teach others, serve customers, lead, negotiate, and work effectively with people from culturally diverse backgrounds.

A. Participates as a Member of a Team—Contribute to group effort

B. Teach Others New Skills—Help others to apply concepts, theories, recognizing training needs and conveying job information.

C. Serve Clients/Customers—Work to satisfy customers’ expectations

D. Exercise Leadership—Communicate ideas to justify position, persuade and convinces others, responsibility, challenges, existing procedures and policies

E. Negotiate—Work toward agreements involving exchange of resources, resolve divergent interests

F. Work with Diversity—Work well with people from diverse backgrounds
SCANS Basic Skills These skills will be stressed and developed throughout the entire curriculum.
Listening

A.  Receives, attends to, interprets, and responds to verbal messages and other cues such as body language in ways that are appropriate to the purpose:
To comprehend, to learn, to critically evaluate, to appreciate or to support the speaker

Speaking

A.  Organizes ideas and communicates oral messages appropriate to listeners and situations. B. Participates in conversation, discussion, and group presentations.
C. Selects an appropriate medium for conveying a message.  D. Uses verbal language and other cues such as body language appropriate in style, tone and level of complexity to the audience and the occasion . E. Speaks clearly and communicates a message  F. Understands and responds to listener feedback G. Asks questions when needed

SCANS Thinking Skills

Seeing Things in the Mind’s Eye

A.  Organizes and processes symbols, pictures, graphs, objects or other information. B.  Sees a building from a blueprint, a system’s operation from schematics, the flow of work activities from narrative descriptions, or the taste of food from reading a recipe.

Knowing How to Learn

A.  Recognizes and can use learning techniques to apply and adapt new knowledge and skills both in familiar and changing situations. B.  Involves being a way of learning tools such as personal learning styles (visual, oral, etc.), formal learning strategies (note taking or clustering items that share some characteristics). C.  Informal learning strategies (awareness of unidentified false assumptions that may lead to faulty conclusions).

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):

	 FORMCHECKBOX 
 Observe

 FORMCHECKBOX 
 Patterns

 FORMCHECKBOX 
 Sequence

 FORMCHECKBOX 
 Classify

 FORMCHECKBOX 
 Compare/Contrast

 FORMCHECKBOX 
 Predict
	 FORMCHECKBOX 
 Cause/Effect

 FORMCHECKBOX 
 Fact/Opinion

 FORMCHECKBOX 
 Main Idea

 FORMCHECKBOX 
 Summary

 FORMCHECKBOX 
 Point of View

 FORMCHECKBOX 
 Analysis
	 FORMCHECKBOX 
 Finding Evidence

 FORMCHECKBOX 
 Evaluation

 FORMCHECKBOX 
 Detect Bias

 FORMCHECKBOX 
 Inference

 FORMCHECKBOX 
 Conclusion

 FORMCHECKBOX 
 Metacognition
	 FORMCHECKBOX 
 Reasoning

 FORMCHECKBOX 
 Problem Solving

 FORMCHECKBOX 
 Goal Setting

 FORMCHECKBOX 
 Fluency

 FORMCHECKBOX 
 Elaboration

 FORMCHECKBOX 
 Flexibility
	 FORMCHECKBOX 
 Originality 

 FORMCHECKBOX 
 Risking

 FORMCHECKBOX 
 Inquisitiveness

 FORMCHECKBOX 
 Attending

 FORMCHECKBOX 
 Persistence

 FORMCHECKBOX 
 Precision

	Relevance to Work: Understanding that a strong work ethic will contribute to higher productivity in organizations.
Proficiency in this standard will qualify the student to perform the workplace roles and responsibilities of:

•
Apprentice level frame technician

•
Entry level glass installer

•
Parts technician


	COMPONENTS AND COMPETENCIES

	Performance Assessments: Each Standard in this framework utilizes the following performance assessments criteria and is not repeated to save space and paper. 
*Using a performance rubric, the student will demonstrate proficiency at level 3 or greater for each non-structural analysis and damage repair competency.

Level 1:  Exposure Only -  general information                       Level 2:  Limited Practice – has practiced job

Level 3:  Moderately Skilled – has performed job                   Level 4:  Skilled – can perform job
*Task Codes: All Tasks are assigned a “High Priority” designation. Certified program must include at least as follows: HP-I 95%, HP-G 90%
*The student will pass a Technical skills written test at 80% for Local and TP credit. ASE end of course tests, NA3, and ICAR tests must be passed based on their standards. Students can an earn certificate. Students may earn completion certificates in Painting and Refinishing, Structural Analysis and Damage Repair Non-Structural Analysis and Damage Repair and Mechanical and Electrical by successfully passing the appropriate NA3SA (National Automotive Student Skills Standards Assessment) exam. Each exam cost $15.00. This assessment program is the collaborative efforts of AYES (Automotive Youth Educational Systems), NATEF (National Automotive Technicians Education Foundation), ASE (Automotive Service Excellence) and SkillsUSA to offer a single assessment program. Additional certification can be earned through ASE and ICAR by passing their tests based on their standards.
*The student will pass a safety written test at 100%.

*Students gain the skill and knowledge in structural analysis and damage repair by one or more the following:

Teacher Lecture, DVD Interactive Lecture, Teacher visual demonstration using aids in classroom, Live demonstration in shop, Guest Speaker (optional),Vendor or industry-related demonstrations, Students do Mock Up (guided practice with teacher),Students practice with teacher monitoring, Students to individual assessments on project by teacher with a rubric, A written test is given at the end of the unit.

*Safety is integrated into all units.

*Students may have an opportunity to participate in the student-run business in Auto Body as follows:

Fill out customer order form, Fill out Inspection form, Analyze work to be done, Work on vehicles for real live customers, Instructor evaluates each step, Student fills out the exit form with instructor Signature, student signature and customer signature, Two other students check and review work done, Donations are made to Auto Body Program, Student is assessed by teacher observation with a check-list rubric.

*Students are assessed on Employability on a regular basis as provided by Skill Manager or local source, Competencies sheets form ASE/NATEF or locally developed.

*Student routinely participates in life-long learning activities to stay current with trends, technology and techniques pertaining to the auto body industry.

*Resources may include I-CAR Curriculum, Textbook, Manufacturer Resource Sheets, Product specific manuals and tech sheets, SP2, and OSHA websites.
*Students do an academic portfolio throughout the year ending with a culminating project.  The skills and knowledge are assessed by rubrics and contain the following recommendation or be instructor approved; Resume; Application; Application Letter; Mission Statement; Employability Skills Rubric; Leadership; Final Project including a project, a presentation and a reflection paper; Best Work; High School & Beyond Plan; Digital Documentation of Work
*Students are assessed by the instructor with rubrics.

*The student’s culminating (final project) is self selected and then presented to the class.  The project is assessed by the teacher, students and guests with rubrics.

	STANDARDS AND COMPETENCIES

	C-1 Standard: Structural Analysis and Damage Repair
Some competencies may have limited exposure due to student abilities or skill development.

	

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit:  280 hrs

	
	A. Frame Inspection and Repair

	C-1.1, A-1.1
	Diagnose and measure structural damage using tram and self-centering gauges according to industry specifications. HP-I

	C-1.2, A-1.2
	Attach vehicle to anchoring devices. HP-I

	C-1.3, A-1.3
	Analyze, straighten, and alight mash (collapse) damage. HP-G

	C-1.4, A-1.4
	Analyze, straighten, and alight sag damage. HP-G

	C-1.5, A-1.5
	Analyze, straighten, and align sideway damage. HP-G

	C-1.6, A-1.6
	Analyze, straighten, and align twist damage. HP-G

	C-1.7, A-1.7
	Analyze, straighten, and align diamond frame damage. HP-G

	C-1.8, A-1.8
	Removed and replaced damaged structural components according to manufacturer's specifications/procedures. HP-G

	C-1.9, A-1.9
	Restore corrosion protection to repaired or replaced frame areas. HP-I

	C-1.10, A-1.10
	Analyze and identify misaligned or damaged steering, suspension, and powertrain components that can cause vibration, steering, and wheel alignment problems; align or replace in accordance with vehicle manufacturer's specifications/procedures. HP-G

	C-1.11, A-1.11
	Align or replace misaligned or damaged steering, suspension, and powertrain components that can cause vibration, steering, and wheel alignment problems. HP-G

	C-1.12, A-1.12
	Identify heat limitations in structural components in accordance with vehicle manufacturer's specifications/procedures. HP-1

	C-1.13, A-1.13
	Restore structural foam. HP-G

	C-1.14, A-1.14
	Diagnose and measure structural damage using a universal measuring system (mechanical, electrical, laser). HP-G

	C-1.15, A-1.15
	Diagnose and measure structural damage to vehicles using a dedicated (fixture) measuring system. HP-G

	C-1.16, A-1.16
	Determine the extent of the direct and indirect damage and the direction of impact; document the methods and sequence of repair. HP-I

	C-1.17, A-1.17
	 Analyze and identify crush/collapse zones. HP-I

	
	B. Unibody Inspection, Measurement, and Repair

	C-1.18, B-1.1
	Analyze and identify misaligned or damaged steering, suspension, and powertrain components that can cause vibration, steering, and chassis alignment problems. HP-G

	C-1.19, B-1.2
	Realign or replace misaligned or damaged steering, suspension, and powertrain components that can cause vibration, steering and chassis alignment problems. HP-G

	C-1.20, B-1.3
	Diagnose and measure unibody damage using tram and self-centering gauges according to industry specifications. HP-I

	C-1.21, B-1.4
	Determine and inspect the locations of all suspension, steering, and powertrain component attaching points on the vehicle. HP-G

	C-1.22, B-1.5
	Diagnose and measure unibody vehicles using a dedicated (fixture) measuring system. HP-G

	C-1.23, B-1.6
	Diagnose and measure unibody vehicles using a universal measuring system (mechanical, electronic, laser). HP-G

	C-1.24, B-1.7
	Determine the extent of the direct and indirect damage and the direction of impact; plan and document the methods and sequence of repair. HP-I

	C-1.25, B-1.8
	Attach anchoring devices to vehicle; remove or reposition components as necessary. HP-I

	C-1.26, B-1.9
	Straighten and align cowl assembly. HP-G

	C-1.27, B-1.10
	Straighten and align roof rails/headers and roof panels. HG-G

	C-1.28, B-1.11
	Straighten and align hinge and lock pillars. HG-G

	C-1.29, B-1.12
	Straighten and align vehicle openings, floor pans, and rocker panels. HG-G

	C-1.30, B-1.13
	Straighten and align quarter panels, wheelhouse assemblies, and rear body sections (including rails and suspension/powertrain mounting points). HG-G

	C-1.31, B-1.14
	Straighten and align front-end sections (aprons, strut towers, upper and lower rails, steering, and suspension/power train mounting points, etc.). HG-G

	C-1.32, B-1.15
	Identify heat limitations in unibody vehicles. HP-I

	C-1.33, B-1.16
	Identify proper cold stress relief methods. HP-I

	C-1.34, B-1.17
	Repair damage using power tools and hand tools to restore proper contours and dimensions. HP-I

	C-1.35, B-1.18
	Remove and replace damaged sections of structural steel body panels. HG-G

	C-1.36, B-1.19
	Restore corrosion protection to repaired or replaced unibody structural areas. HP-I

	C-1.37, B-1.20
	Determine the extent of damage to aluminum structural components; repair, weld, or replace. HG-G

	C-1.38, B-1.21
	Analyze and identify crush/collapse zones. HP-I

	
	C. Fixed Glass

	C-1.39, C-1.1
	Remove and reinstall or replace fixed glass (heated and non-heated) using manufacturer's specifications/procedures and recommended materials. HG-G

	C-1.40, C-1.2
	Remove and reinstall or replace modular glass using manufacturer's specifications/procedures and recommended materials. HG-G

	
	D. Metal Welding and Cutting

	C-1.41, D-1.1
	Identify weldable and non-weldable materials used in collision repair. HP-I

	C-1.42, D-1.2
	Weld and cut high-strength steel and other steels using manufacturer's specifications/procedures. HP-I

	C-1.43, D-1.3
	Weld and cut aluminum. HG-G

	C-1.44, D-1.4
	Determine the correct GMAW (MIG) welder type, electrode, wire type, diameter, and gas to be used in a specific welding situation. HP-I

	C-1.45, D-1.5
	Set up and adjust the GMAW (MIG) welder to "tune" for proper electrode stick out, voltage, polarity, flow rate, and wire-feed speed required for the material being welded. HP-I

	C-1.46, D-1.6
	Store, handle, and install high-pressure gas cylinders. HP-I

	C-1.47, D-1.7
	Determine work clamp (ground) location and attach. HP-I

	C-1.48, D-1.8
	Use the proper angle of the gun to the joint and the direction of the gun travel for the type of weld being made in the flat, horizontal, vertical, and overhead positions. HP-I

	C-1.49, D-1.9
	Protect adjacent panels, glass, vehicle interior, etc. from welding and cutting operations. HP-I

	C-1.50, D-1.10
	Protect computers and other electronic control modules during welding procedures. HP-I

	C-1.51, D-1.11
	Clean and prepare the metal to be welded, assure good metal fit-up, apply weld-through primer if necessary, and clamp as required. HP-I

	C-1.52, D-1.12
	Determine the joint type (butt weld with backing, lap, etc.) for weld being made according to manufacturer's/industry specifications. HP-I

	C-1.53, D-1.13
	Determine the type of weld (continuous, butt weld with backing, plug, etc.) for each specific welding operation according the manufacturer's/industry specifications. HP-I

	C-1.54, D-1.14
	Perform the following welds: continuous, stitch, tack, plug, butt weld with backing, and lap joints. HP-I

	C-1.55, D-1.15
	Perform visual and destructive tests on each weld type. HP-I

	C-1.56, D-1.16
	Identify the causes of various welding defects; make necessary adjustments. HP-I

	C-1.57, D-1.17
	Identify cause of contact tip burn-back and failure of wire to feed; make necessary adjustments. HP-I

	C-1.58, D-1.18
	Identify cutting process for different materials and locations in accordance with manufacturer's procedures; perform cutting operation. HP-I

	C-1.59, D-1.19
	Identify different methods of attaching structural components (squeeze type resistance spot welding (STRSW), riveting, structural adhesive, silicone bronze, etc.). HG-G

	


	COMPONENTS AND COMPETENCIES

	Performance Assessments:
See Standard #1 for complete description.

	STANDARDS AND COMPETENCIES

	C-2 Standard: Non-Structural Analysis and Damage Repair (Body Components)
Some competencies may have limited exposure due to student abilities or skill development.

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit:   300 hrs.


	
	A. Preparation

	C-2.1, A-2.1
	Review damage report and analyze damage to determine appropriate methods for overall repair; develop and document repair plan. HG-I

	C-2.2, A-2.2
	Inspect, remove, store, and replace exterior trim and moldings. HG-I

	C-2.3, A-2.3
	 Inspect, remove, store, and replace interior trim and components. HG-I

	C-2.4, A-2.4
	 Inspect, remove, store, and replace non-structural body panels and components that may interfere with or be damaged during repair. HG-I

	C-2.5, A-2.5
	 Inspect, remove, store, and replace all vehicle mechanical and electrical components that may interfere with or be damaged during repair. HG-G

	C-2.6, A-2.6
	 Protect panels, glass, and parts adjacent to repair area. HG-I

	C-2.7, A-2.7
	 Soap and water wash entire vehicle; use appropriate cleaner to remove contaminants from those areas to be repaired. HG-I

	C-2.8, A-2.8
	 Remove corrosion protection, undercoating, sealers, and other protective coatings necessary to perform repairs. HG-I

	C-2.9, A-2.9
	 Inspect, remove, and replace repairable plastics and other components that are recommended for off-vehicle repair. HG-I

	C-2.10, A-2.10
	 Apply safety procedures associated with vehicle components and systems according to manufacturer's specifications/procedures. HG-I

	C-2.11, A-2.11
	 Apply environmental practices associated with vehicle components and systems such as substrates, fluids, refrigerants, batteries, etc. HG-I

	
	B. Outer Body Panel Repairs, Replacements, and Adjustments

	C-2.12, B-2.1
	Determine the extent of direct and indirect damage and direction of impact; develop and document a repair plan. HG-I

	C-2.13, B-2.2
	Inspect, remove, and replace bolted, bonded, and welded steel panel or panel assemblies. HG-G

	C-2.14, B-2.3
	Determine the extent of damage to aluminum body panels; repair or replace in accordance with manufacturer's specifications. HG-G

	C-2.15, B-2.4
	Inspect, remove, replace, and align hood, hood hinges, and hood latch. HG-I

	C-2.16, B-2-5
	Inspect, remove, replace, and align deck lid, lid hinges, and lid latch. HG-I

	C-2.17, B-2-6
	Inspect, remove, replace, and align doors, tailgates, hatches, lift gates, latches, hinges, and related hardware. HG-I

	C-2.18, B-2-7
	Inspect, remove, replace, and align bumper bars, covers, reinforcement, guards, isolators, and mounting hardware. HG-I

	C-2.19, B-2-8
	Inspect, remove, replace and align front fenders, headers, and other panels. HG-I

	C-2.20, B-2.9
	Straighten and rough-out contours of damaged panel to a suitable condition for body filling or metal finishing using power tools, hand tools, and weld-on pull attachments. HP-I

	C-2.21, B-2.10
	Weld damaged or torn steel body panels; repair broken welds. HG-G

	C-2.22, B-2.11
	Restore corrosion protection. HG-I

	C-2.23, B-2-12
	Replace door skins. HG-G

	C-2.24, B-2.13
	Restore sound deadeners and foam materials. HG-G

	C-2.25, B-2.14
	Perform panel bonding according to manufacturer's specifications. HG-G

	C-2.26, B-2-15
	Diagnose and repair water leaks, dust leaks, and wind noise. HG-G

	
	C. Metal Finishing and Body Filling

	C-2.21, C-2.1
	Remove paint from the damaged area of a body panel. HG-I

	C-2.22, C-2.2
	Locate and reduce surface irregularities on a damaged body panel. HG-I

	C-2.23, C-2.3
	Demonstrate hammer and dolly techniques. HG-I

	C-2.24, C-2.4
	Heat shrink stretched panel areas to proper contour according to manufacturer's specifications. HG-I

	C-2.25, C-2.5
	Cold shrink stretched panel areas to proper contour. HG-I

	C-2.26, C-2.6
	Mix body filler. HG-I

	C-2.27, C-2.7
	Apply body filler; shape during curing. HG-I

	C-2.28, C-2.8
	Rough sand cured body filler to contour; finish sand. HG-I

	C-2.29, C-2.9
	Determine the proper metal finishing techniques for aluminum. HG-G

	C-2.30, C-2.10
	Determine proper application of body filler to aluminum. HG-G

	
	D. Moveable glass and Hardware

	C-2.31, D-2.1
	Inspect, adjust, repair or replace window regulators, run channels, glass, power mechanisms, and related controls. HG-I

	C-2.32, D-2.2
	Diagnose and repair water leaks, dust leaks, and wind noises; inspect, repair, and replace weather-stripping. HG-G

	C-2.33, D-2.3
	Inspect, repair or replace, and adjust removable, manually or power operated roof panel and hinges, latches, guides, handles, retainer, and controls of sunroofs. HG-G

	C-2.34, D-2.4
	Inspect, remove, reinstall, and align convertible top and related mechanisms. HG-G

	
	E. Metal Welding and Cutting

	C-2.35, E-2.1
	Identify weldable and non-weldable materials used in collision repair. HG-I

	C-2.36, E-2.2
	Weld and cut high-strength steel and other steels. HG-I

	C-2.37, E-2.3
	Weld and cut aluminum. HG-G

	C-2.38, E-2.4
	Determine the correct GMAW (Mig) welder type, electrode, wire type, diameter, and gas to be used in a specific welding situation. HG-I

	C-2.39, E-2.5
	Set up and adjust the GMAW (MIG) welder to "tune" for proper electrode stick out, voltage, polarity, flow rate, and wire-feed speed required for the material being welded. HG-I

	C-2.40, E-2.6
	Store, handle, and install high-pressure gas cylinders. HG-I

	C-2.41, E-2.7
	Determine work clamp (ground) location and attach. HG-I

	C-2.42, E-2.8
	Use the proper angle of the gun to the joint and direction of gun travel for the type of weld being made in the flat, horizontal, vertical, and overhead positions. HG-I

	C-2.43, E-2.9
	Protect adjacent panels, glass, vehicle interior, etc. from welding and cutting operations. HG-I

	C-2.44, E-2.10
	Protect computers and other electronic control modules during welding procedures. HG-I

	C-2.45, E-2.11
	Clean and prepare the metal to be welded, assure good metal fit-up, apply weld-through primer if necessary, and clamp as required. HG-I

	C-2.46, E-2.12
	Determine the joint type (butt weld with backing, lap, etc.) for weld being made. HG-I

	C-2.47, E-2.13
	Determine the type of weld (continuous, butt weld with backing, plug, etc.) for each specific welding operation. HG-I

	C-2.48, E-2.14
	Perform the following welds: continuous, stitch, tack, plug, butt weld with and without backing,and fillet. HG-I

	C-2.49, E-2.15
	Perform visual and destructive tests on each weld type. HG-I

	C-2.50, E-2.16
	Identify the causes of various welding defects; make necessary adjustments. HG-I

	C-2.51, E-2.17
	Identify cause of contact tip burn-back and failure of wire to feed; make necessary adjustments. HG-I

	C-2.52, E-2.18
	Identify cutting process for different materials and locations; perform cutting operation. HG-I

	C-2.53, E-2.19
	Identify different methods of attaching non-structural components (squeeze type resistant spot-welds (STRSW), riveting, non-structural adhesive, silicon bronze, etc.) HG-G

	
	F. Plastics and Adhesives

	C-2.54, F-2.1
	F1. Identify the types of plastics; determine reparability. HG-I

	C-2.55, F-2.2
	F2. Identify the types of plastics repair procedures; clean and prepare the surface of plastic parts. HG-I

	C-2.56, F-2.3
	F3. Replace or repair rigid, semi-rigid, and flexible plastic panels according to manufacturer's/industry specifications. HG-I

	C-2.57, F-2.4
	F4. Remove or repair damaged areas from rigid exterior sheet-molded compound (SMC) panels. HG-G

	C-2.58, F-2.5
	F5. Replace bonded sheet-molded compound (SMC) body panels; straighten or align panel supports. HG-G

	


	COMPONENTS AND COMPETENCIES

	Performance Assessments:

See Standard #1 for complete description of performance assessments.


	STANDARDS AND COMPETENCIES

	C-3 Standard: Painting and Refinishing

Some competencies may have limited exposure due to student abilities or skill development.

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit:    300 hrs.

	
	A. Safety Precautions

	C-3.1, A-3.1
	Identify and take necessary precautions with hazardous operations and materials according to federal, state, and local regulations. HP-I

	C-3.2, A-3.2
	Identify safety and personal health hazards according of OSHA guidelines and "Right to Know". HP-I

	C-3.3, A-3.3
	Inspect spray environment to ensure compliance with federal, state, and local regulations, and for safety and cleanliness hazards. HP-I

	C-3.4, A-3.4
	Select and use the NIOSH approved personal sanding respirator.  Inspect condition and ensure fit and operation.  Perform proper maintenance in accordance with OSHA Regulation 1910.134 and applicable state and local regulations. HP-I

	C-3.5, A-3.5
	Select and use the NIOSH approved (Fresh Air Make-up System) personal painting/refinishing respirator system.  Perform proper maintenance in accordance with OSHA Regulation 1910.134 and applicable state and local regulation. HP-I

	C-3.6, A-3.6
	Select and use the proper personal safety equipment for surface preparation, spray gun and related equipment operation, paint mixing, matching and application, paint defects, and detailing (gloves, suites, hoods, eye, and ear protection, etc.). HP-I

	
	B. Surface Preparation

	C-3.7, B-3.1
	Inspect, remove, stores, and replace exterior trim and components necessary for proper surface preparation. HP-I

	C-3.8, B-3.2
	Soap and water wash entire vehicle; use appropriate cleaner to remove contaminants. HP-I

	C-3.9, B-3.3
	Inspect and identify substrate, type of finish and surface condition; develop and document a plan for refinishing using a total product system. HP-I

	C-3.10, B-3.4
	Remove paint finish in accordance with manufacturer's recommendations. HP-I

	C-3.11, B-3.5
	Dry or wet sand areas to be refinished. HP-I

	C-3.12, B-3.6
	Featheredge damaged areas to be refinished. HP-I

	C-3.13, B-3.7
	Apply suitable metal treatment or primer in accordance with total product systems. HP-I

	C-3.14, B-3.8
	Mask and protect other areas that will not be refinished. HP-I

	C-3.15, B-3.9
	Mix primer, primer-surfacer or primer-sealer. HP-I

	C-3.16, B-3.10
	Apply primer onto surface of repaired area. HP-I

	C-3.17, B-3.11
	Apply two-component finishing filler to minor surface imperfections. HP-I

	C-3.18, B-3.12
	Dry or wet sand area to which primer-surface has been applied. HP-I

	C-3.19, B-3.13
	Dry sand area to which two-component finishing filler has been applied. HP-I

	C-3.20, B-3.14
	Remove dust from area to be refinished, including cracks or moldings of adjacent areas. HP-I

	C-3.21, B-3.15
	Clean area to be refinished using a final cleaning solution. HP-I

	C-3.22, B-3.16
	Remove with a track rag, any dust or lint particles from the area to be refinished. HP-I

	C-3.23, B-3.17
	Apply suitable sealer to the area being refinished when sealing is needed or desirable. HP-I

	C-3.24, B-3.18
	Scuff sand to remove nibs or imperfections from a sealer. HP-I

	C-3.25, B-3.19
	Apply stone chip resistant coating. HP-G

	C-3.26, B-3.20
	Restore corrosion-resistant coatings, caulking, and seam sealers to repaired areas. HP-G

	C-3.27, B-3.21
	Prepare adjacent panels for blending. HP-I

	C-3.28, B-3.22
	Identify the types of rigid, semi-rigid or flexible plastic parts to be refinished; determine the materials, preparation, and refinishing procedures. HP-I

	C-3.29, B-3.23
	Identify aluminum parts to be refinished; determine the materials, preparation, and refinishing procedures. HP-G

	C-3.30, B-3.24
	Prepare plastic panels for refinishing.

	
	C. Spray Gun and Related Equipment Operation

	C-3.31, C-3.1
	Inspect, clean, and determine condition of spray guns and related equipment (air hoses, regulators, airlines, air source, and spray environment). HP-I

	C-3.32, C-3.2
	Check and adjust spray gun operation for HVLP (high volume, low pressure) or LVLP (low volume, low pressure) guns. HP-I

	C-3.33, C-3.3
	Set-up (fluid needle, nozzle, and cap), adjust, and test spray gun using fluid, air, and pattern control valves. HP-I

	
	D. Paint Mixing, Matching, and Applying

	C-3.34, D-3.1
	Determine type and color of paint already on vehicle by manufacturer's vehicle information label. HP-I

	C-3.35, D-3.2
	Shake, stir, reduce, catalyze/activate, and strain paint according to manufacturer's procedures. HP-I

	C-3.36, D-3.3
	Apply finish using appropriate spray techniques (gun arc, gun angle, gun distance, gun speed, and spray pattern overlap) for the finish being applied. HP-I

	C-3.37, D-3.4
	Apply selected product on test and let-down panel in accordance with manufacturer's recommendations; check for color match. HP-I

	C-3.38, D-3.5
	Apply single stage topcoat for refinishing. HP-I

	C-3.39, D-3.6
	Apply basecoat/clear coat for panel blending or partial refinishing. HP-I

	C-3.40, D-3.7
	Apply basecoat/clear coat for overall refinishing. HP-G

	C-3.41, D-3.8
	De-nib, buff, and polish finishes where necessary. HP-I

	C-3.42, D-3.9
	Identify the types of rigid, semi-rigid or flexible plastic parts to be refinished; determine the materials, preparation, and refinishing procedures. HP-I

	C-3.43, D-3.10
	Refinish rigid, semi-rigid, and flexible plastic parts. HP-I

	C-3.44, D-3.11
	Apply multi-stage (tri-coat) coats for panel blending or overall refinishing. HP-G

	C-3.45, D-3.12
	Identify and mix paint using a formula. HP-I

	C-3.46, D-3.13
	Identify poor hiding colors, determine necessary action. HP-G

	C-3.47, D-3.14
	Tint color using formula to achieve a blendable match. HP-I

	C-3.48, D-3.15
	Identify alternative color formula to achieve a blendable match. HP-I

	
	E. Paint Defects – Causes and Cures

	C-3.47, E-3.1
	 Identify blistering (raising of the paint surface); determine the cause(s) and correct the condition. HP-G

	C-3.48, E-3.2
	 Identify blushing (milky or hazy formation); determine the cause(s) and correct the condition. HP-G

	C-3.49, E-3.3
	 Identify a dry spray appearance in the paint surface; determine the cause(s) and correct the condition. HP-G

	C-3.50, E-3.4
	 Identify the presence of fish-eyes (crater-like openings) in the finish; determine the cause(s) and correct the condition. HP-I

	C-3.51, E-3.5
	 Identify lifting; determine the cause(s) and correct the condition. HP-G

	C-3.52, E-3.6
	 Identify clouding (mottling and streaking in metallic finishes); determine the cause(s) and correct the condition. HP-I

	C-3.53, E-3.7
	 Identify orange peel; determine the cause(s) and correct the condition. HP-I

	C-3.54, E-3.8
	 Identify overspray; determine the cause(s) and correct the condition. HP-I

	C-3.55, E-3.9
	 Identify solvent popping in freshly painted surface; determine the cause(s) and correct the condition. HP-G

	C-3.56, E-3.10
	 Identify sags and runs in paint surface; determine the cause(s) and correct the condition. HP-I

	C-3.57, E-3.11
	 Identify sanding marks (sand scratch swelling); determine the cause(s) and correct the condition. HP-G

	C-3.58, E-3.12
	 Identify contour mapping (shrinking and splitting) while finish is drying; determine the cause(s) and correct the condition. HP-G

	C-3.59, E-3.13
	 Identify color difference (off-shade); determine the cause(s) and correct the condition. HP-G

	C-3.60, E-3.14
	 Identify tape tracking; determine the cause(s) and correct the condition. HP-G

	C-3.61, E-3.15
	 Identify low gloss condition; determine the cause(s) and correct the condition. HP-G

	C-3.62, E-3.16
	 Identify poor adhesion; determine the cause(s) and correct the condition. HP-G

	C-3.63, E-3.17
	 Identify paint cracking (crow’s feet or line-checking, micro-checking, etc.); determine the causes(s) and correct the condition. HP-G

	C-3.64, E-3.18
	Identify corrosion; determine the cause(s) and correct the condition. HP-G

	C-3.65, E-3.19
	Identify dirt or dust in the paint surface; determine the cause(s) and correct the condition. HP-I

	C-3.66, E-3.20
	Identify water spotting; determine the cause(s) and correct the condition. HP-G

	C-3.67, E-3.21
	Identify finish damage caused by bird droppings, tree sap, and other natural causes; correct the condition. HP-G

	C-3.68, E-3.22
	Identify finish damage cause by airborne contaminants (acids, soot, and other industrial-related causes); correct the condition. HP-G

	C-3.69, E-3.23
	Identify die-back conditions (dulling of the paint film showing haziness); determine the cause(s) and correct the condition. HP-G

	C-3.70, E-3.24
	Identify chalking (oxidation); determine the cause(s) and correct the condition. HP-G

	C-3.71, E-3.25
	Identify bleed-through (staining); determine the cause(s) and correct the condition. HP-G

	C-3.72, E-3.26
	Identify pin-holing; determine the cause(s) and correct the condition. HP-G

	C-3.73, E-3.27
	Identify buffing-related imperfections (swirl marks, wheel burns); correct the condition. HP-I

	C-3.74, E-3.28
	Identify pigment flotation (color change through film build); determine the cause(s) and correct the condition. HP-G

	C-3.75, E-3.29
	Measure mil thickness.

	
	F. Final Detail

	C-3.76, F-3.76
	Apply decals, transfers, tapes, wood grains, pinstripes (painted and taped), etc. HP-G

	C-3.77, F-3.77
	Buff and polish finish to remove defects as required. HP-I

	C-3.78, F-3.78
	Clean interior, exterior, and glass. HP-I

	C-3.79, F-3.79
	Clean body openings (door jams & edges, etc.). HP-I

	C-3.80, F-3.80
	 Remove overspray. HP-I

	


	COMPONENTS AND COMPETENCIES

	Performance Assessments:

See Standard #1 for complete description.

	STANDARDS AND COMPETENCIES

	C-4 Standard: Mechanical and Electrical Components

Some competencies may have limited exposure due to student abilities or skill development.

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit:     200 hrs.

	
	A. Suspension and Steering

	C-4.1, A-4.1
	Identify one–time use fasteners. HP-I

	C-4.2, A-4.2
	 Remove, replace, inspect or adjust power steering pump, pulleys, belts, hoses, fittings and pump mounts. HP-I

	C-4.3, A-4.3
	 Remove and replace power steering gear (non-rack and pinion type). HP-G

	C-4.4, A-4.4
	 Remove and replace power rack and pinion steering gear; inspect and replace mounting bushings, tie rod ends, bellow boots, and brackets; ensure proper mounting location. HP-G

	C-4.5, A-4.5
	 Inspect and adjust (where applicable) steering linkage geometry (attitude/parallelism). HP-G

	C-4.6, A-4.6
	 Inspect and replace pitman arm. HP-G

	C-4.7, A-4.7
	 Inspect and replace relay (center link/intermediate) rod.

	C-4.8, A-4.8
	 Inspect, remove and replace idler arm and mountings.

	C-4.9, A-4.9
	Inspect, remove and replace tie rod sleeves, clamps, and tie rod ends.

	C-4.10, A-4.10
	Inspect, remove and replace steering linkage damper.

	C-4.11, A-4.11
	Inspect, remove and replace upper and lower control arms.

	C-4.12, A-4.12
	Inspect, remove and replace upper and lower control arm bushings, shafts, and rebound bumpers.

	C-4.13, A-4.13
	Inspect, remove and replace upper and lower ball joints.

	C-4.14, A-4.14
	Inspect, remove and replace steering knuckle/spindle/hub assemblies (including bearings, races, seals, etc.).

	C-4.15, A-4.15
	Inspect, remove and replace front suspension system coil springs and spring insulators (silencers).

	C-4.16, A-4.16
	Inspect, remove, replace, and adjust suspension system torsion bars, and inspect mounts.

	C-4.17, A-4.17
	Inspect, remove and replace stabilizer bar bushings, brackets, and links.

	C-4.18, A-4.18
	Inspect, remove and replace MacPherson strut cartridge or assembly, upper bearing, and mount.

	C-4.19, A-4.19
	Inspect, remove, and replace rear suspension system transverse links, control arms, stabilizer bars, bushings, and mounts.

	C-4.20, A-4.20
	Inspect, remove, and replace suspension system leaf spring(s), leaf spring insulators (silencers), shackles, brackets, bushings, and mounts.

	C-4.21, A-4.21
	Inspect axle assembly for damage and misalignment.

	C-4.22, A-4.22
	Inspect, remove and replace shock absorbers.

	C-4.23, A-4.23
	Diagnose, inspect, adjust, repair or replace active suspension systems and associated lines and fittings.

	C-4.24, A-4.24
	 Measure vehicle ride height; determine needed repairs.

	C-4.25, A-4.25
	Inspect, remove, replace, and align front and rear frame (cradles/sub).

	C-4.26, A-4.26
	Diagnose steering column damage, looseness, and binding problems (including tilt mechanisms); determine needed repairs.

	C-4.27, A-4.27
	Inspect, remove and replace steering shaft U-joint(s), flexible coupling(s), collapsible columns, and steering wheels.

	C-4.28, A-4.28
	Diagnose manual and power steering gear (non-rack and pinion type) noises, binding, uneven turning effort, looseness, hard steering, and fluid leakage problems; determine needed repairs.

	C-4.29, A-4.29
	Diagnose power rack and pinion steering gear noises, vibration, looseness, hard steering, and fluid leakage problems, ensure proper mounting location; determine needed repairs.

	C-4.30, A-4.30
	Diagnose non-MacPherson front and rear suspension system noises and body sway problems; determine needed repairs.

	C-4.31, A-4.31
	Diagnose MacPherson strut suspension system noises and body sway problems; determine needed repairs.

	C-4.32, A-4.32
	Diagnose vehicle wandering, pulling, hard steering, bump steer, memory steering, torque steering, and steering return problems; determine needed repairs.

	C-4.33, A-4.33
	Adjust front and rear wheel camber on suspension systems with camber adjustments.

	C-4.34, A-4.34
	Check front and rear wheel camber on adjustable and non-adjustable suspension systems; determine needed repairs.

	C-4.35, A-4.35
	Adjust caster on suspension systems with caster adjustments.

	C-4.36, A-4.36
	Check caster on adjustable and non-adjustable suspension systems; determine needed repairs.

	C-4.37, A-4.37
	Check and adjust wheel toe including centering steering wheel; determine needed adjustment or repair.

	C-4.38, A-4.38
	Identify toe-out-on-turns (turning radius) related problems; determine needed repairs.

	C-4.39, A-4.39
	Identify SAI (steering axis inclination), included angle, and KPI (king pin inclination) related problems; determine needed repairs.

	C-4.40, A-4.40
	Identify thrust angle related problems; determine needed repairs.

	C-4.41, A-4.41
	Check for front wheel setback; determine needed repairs.

	C-4.42, A-4.42
	Diagnose tire wear patterns; determine needed repairs.

	C-4.43, A-4.43
	Inspect tires; identify direction of rotation and location; check and adjust air pressure.

	C-4.44, A-4.44
	Diagnose wheel/tire vibration, shimmy, and tramp (wheel hop) problems; determine needed repairs.

	C-4.45, A-4.45
	Measure wheel, tire, axle, and hub run out; determine needed repairs.

	C-4.46, A-4.46
	Diagnose tire pull (lead) problems; determine corrective actions.

	C-4.47, A-4.47
	Reinstall wheels and torque lug nuts.

	
	B. Electrical

	C-4.48, B-4.1
	Check voltages in electrical wiring circuits with a DMM (digital multi meter).

	C-4.49, B-4.2
	Check for voltage drop and/or current flow in electrical wiring circuits and components with a DMM (digital multi meter).

	C-4.50, B-4.3
	Repair electrical circuits, wiring, and connectors.

	C-4.51, B-4.4
	 Inspect, test, and replace fusible links, circuit breakers, and fuses.

	C-4.52, B-4.5
	Perform battery state-of-charge test; determine needed service.

	C-4.53, B-4.6
	Inspect, clean, and replace battery.

	C-4.54, B-4.7
	Dispose of batteries and battery acid according to local, state, and federal requirements.

	C-4.55, B-4.8
	Perform slow/fast battery charge.

	C-4.56, B-4.9
	Identify programmable electrical/electronic components; record data for reprogramming before disconnecting battery.

	C-4.57, B-4.10
	Inspect, clean, and repair or replace battery cables, connectors, and clamps.

	C-4.58, B-4.11
	Inspect alignment, adjust, remove and replace alternator (generator), drive belts, pulleys, and fans.

	C-4.59, B-4.12
	Check operation of exterior lighting; determine needed repairs.

	C-4.60, B-4.13
	Aim headlamp assemblies and fog/driving lamps; determine needed repairs.

	C-4.61, B-4.14
	Inspect, test, and repair or replace switches, relays, bulbs, sockets, connectors, and wires of interior and exterior light circuits.

	C-4.62, B-4.15
	Remove and replace horn(s); check operation.

	C-4.63, B-4.16
	Check operation of wiper/washer systems; determine needed repairs.

	C-4.64, B-4.17
	Check operation of power side and tailgate window; determine needed repairs.

	C-4.65, B-4.18
	Inspect, remove and replace power seat, motors, linkages, cables, etc.

	C-4.66, B-4.19
	Inspect, remove and replace components of electric door and hatch/trunk lock.

	C-4.67, B-4.20
	Inspect, remove and replace components of keyless lock/unlock devices and alarm systems.

	C-4.68, B-4.21
	Inspect, remove and replace components of electrical sunroof and convertible top.

	C-4.69, B-4.22
	Check operation of electrically heated mirrors, windshields, back lights, panels, etc.; repair as necessary.

	C-4.70, B-4.23
	Inspect, remove and replace components of power antenna circuits.

	C-4.71, B-4.24
	Demonstrate the proper self-grounding procedures for handling electronic components.

	C-4.72, B-4.25
	Check for module communication errors using a scan tool. 

	C-4.73, B-4.26
	Use wiring diagrams and diagnostic flow charts during diagnosis of electrical circuit problems.

	C-4.74, B-4.27
	Demonstrate safe disarming techniques of high voltage systems on hybrid vehicles.

	
	C. Brakes

	C-4.75, C-4.1
	Inspect brake lines and fittings for leaks, dents, kinks, rust, cracks or wear; tighten loose fittings and supports; replace brake lines (double flare and ISO types), fittings, and supports.

	C-4.76, C-4.2
	Inspect flexible brake hoses for leaks, kinks, cracks, bulging or wear; remove and replace hoses; tighten loose fittings and supports.

	C-4.77, C-4.3
	Identify, handle, store, and install appropriate brake fluids; dispose of in accordance with federal, state, and local regulations.

	C-4.78, C-4.4
	Bleed (manual, pressure, vacuum or surge) hydraulic brake system.

	C-4.79, C-4.5
	Pressure test brake hydraulic system; determine needed repair.

	C-4.80, C-4.6
	Adjust brake shoes; remove and reinstall brake drums or drum/hub assemblies and wheel bearings.

	C-4.81, C-4.7
	Reinstall wheel and torque lug nuts.

	C-4.82, C-4.8
	Remove and reinstall caliper assembly.

	C-4.83, C-4.9
	Clean and inspect caliper mountings for wear and damage.

	C-4.84, C-4.10
	Check parking brake system operation.

	C-4.85, C-4.11
	Identify and replace ABS wheel speed sensor components.

	C-4.86, C-4.12
	Depressurize ABS hydraulic or electronic system.

	C-4.87, C-4.13
	Identify the proper procedures for handling brake dust.

	C-4.88, C-4.14
	Check for bent or damaged brake system components.

	
	D. Heating and Air Conditioning

	C-4.89, D-4.1
	Identify and comply with environmental concerns relating to refrigerants and coolants.

	C-4.90, D-4.2
	Maintain and verify correct operation of certified refrigerant recovery and recharging equipment.

	C-4.91, D-4.3
	Locate and identify A/C system service ports.

	C-4.92, D-4.4
	Identify and recover refrigerant from A/C system.

	C-4.93, D-4.5
	Recycle refrigerant in accordance with EPA regulations.

	C-4.94, D-4.6
	Identify, label, and store refrigerant.

	C-4.95, D-4.7
	Test recycled refrigerant for non-condensable gases.

	C-4.96, D-4.8
	Evacuate A/C system; check for leaks.

	C-4.97, D-4.9
	Recharge A/C system with refrigerant; perform leak test.

	C-4.98, D-4.10
	Identify oil type and maintain correct amount in A/C system.

	C-4.99, D-4.11
	Inspect, adjust, and replace A/C compressor drive belts; check pulley alignment.

	C-4.100, D-4.12
	Remove and replace A/C compressor; inspect, repair or replace A/C compressor mount.

	C-4.101, D-4.13
	Inspect, repair or replace A/C system mufflers, hoses, lines, fittings, orifice tube, expansion valve, and seals.

	C-4.102, D-4.14
	Inspect, test, and replace A/C system condenser and mounts.

	C-4.103, D-4.15
	Inspect and replace receiver/drier or accumulator/drier.

	C-4.104, D-4.16
	Inspect and repair A/C component wiring.

	
	E. Cooling Systems

	C-4.105, E-4.1
	 Check engine cooling and heater system hoses and belts; determine needed repairs.

	C-4.106, E-4.2
	Inspect, test, remove, and replace radiator, pressure cap, coolant recovery system, and water pump.

	C-4.107, E-4.3
	Recover, refill, and bleed system with proper coolant and check level of protection; leak test system and dispose of materials in accordance with EPA specifications.

	C-4.108, E-4.4
	Remove and replace fan (both electrical and mechanical), fan pulley, fan clutch, and fan shroud.

	C-4.109, E-4.5
	Inspect, remove, and replace auxiliary oil/fluid coolers; check oil levels.

	C-4.110, E-4.6
	Inspect, remove, and replace electric fan sensors; check operation.

	
	F. Drive Train

	C-4.111, F-4.1
	Remove, replace, and adjust shift or clutch linkage as required.

	C-4.112, F-4.2
	Remove, replace, and adjust cables or linkages for throttle valve (TV), kick down, and accelerator pedal.

	C-4.112, F-4.3
	Remove and replace electronic sensors, wires, and connectors.

	C-4.114, F-4.4
	Remove and replace powertrain assembly; inspect, replace, and align powertrain mounts.

	C-4.115, F-4.5
	Remove and replace drive axle assembly.

	C-4.116, F-4.6
	Inspect, remove and replace half shafts and axle constant velocity (CV) joints.

	C-4.117, F-4.7
	Inspect, remove and replace drive shafts and universal joints.

	
	G. Fuel, Intake and Exhaust Systems

	C-4.118, G-4.1
	Inspect, remove and replace exhaust pipes, mufflers, converters, resonators, tail pipes, and heat shields.

	C-4.119, G-4.2
	Inspect, remove and replace fuel tank, fuel tank filter, fuel cap, fuel filler hose, and inertia switch; inspect and replace fuel lines and hoses; check fuel for contaminants.

	C-4.120, G-4.3
	Inspect, remove and replace engine components of air intake systems.

	C-4.121, G-4.4
	Inspect, remove and replace canister, filter, vent, and purge lines of fuel vapor (EVAP) control systems.

	
	H. Restraint Systems

	C-4.122, H-4.1
	Identify and perform vehicle manufacturer’s recommended procedures for inspecting or replacing restraint systems and components.

	C-4.123, H-4.2
	Inspect, remove, and replace seatbelt and shoulder harness assembly and components.

	C-4.124, H-4.3
	Inspect restraint system mounting areas for damage; repair as needed.

	C-4.125, H-4.4
	Verify proper operation of seatbelt.

	C-4.126, H-4.5
	Deactivate and reactivate Supplemental Restraint System (SRS).

	C-4.127, H-4.6
	Inspect, remove and replace Supplemental Restraint Systems (SRS) sensors and wiring; ensure sensor orientation.

	C-4.128, H-4.7
	Verify that Supplemental Restraint System (SRS) is operational.

	C-4.129, H-4.8
	Inspect, remove, replace and dispose of deployed and non-deployed airbag(s) and pretensions.

	C-4.130, H-4.9
	Use Diagnostic Trouble Codes (DTC) to diagnose and repair the Supplemental Restraint System (SRS).
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