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School District Name Model Framework
	NATEF/ASE Automotive Technician

	CIP Code: 470604
	Total Framework Hours up to:  1080

	Course: NATEF/ASE Automotive Technician
	Preparatory


	Career Cluster: Transportation Distribution and Logistics   Cluster Pathway: Transportation Operations                                              Date Last  Modified: March 2011

	Resources and Standards used in Framework Development:   
NATEF (National Automotive Technician Education Foundation), ASE (National Institute for Automotive Service Excellence), National Automotive Student Skills Standards Assessment (NA3SA), Career Cluster Standards, SCANS, Skills USA, WA State GLE’s and EALR’s, AYES Modules, SP2, Textbooks, CDX.

	OSPI COURSE DESCRIPTION  

A course that prepares individuals to apply technical knowledge and skills to repair, service, and maintain all types of automobiles, includes instruction in brake systems, electrical systems, engine performance, engine repair, suspension and steering, automatic and manual transmissions and drive trains, and heating and air conditioning systems.  (ASE/NATEF Certification)

	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 diagnostic and repair tasks described in this document will be accomplished and verified in accordance with manufacturers’ 

recommended procedures.

· 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 medium/heavy truck 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.

· Any tool requiring calibration will be calibrated according to the manufacturer’s specifications periodically or as needed.

· Students are given instruction in communication techniques with the customer.

· All students will be instructed in and will practice recommended precautions when handling electro-static sensitive devices.

	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 Automotive Technology.

	EALRs and/or GLEs and Standards 

Throughout the NATEF/ASE Automotive Technician 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.

	
	COMMUNICATION

	1.
	The student uses listening and observation skills and strategies to gain understanding.

	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.
	The student uses communication skills and strategies to interact/work effectively with others.

	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.

	2.3
	Uses skills and strategies to communicate interculturally.

	3.
	The student uses communication skills and strategies to effectively present ideas and one’s self in a variety of situations.

	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.
	The student analyzes and evaluates the effectiveness of communication.

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

	4.2
	Sets goals for improvement.

	C-1.1
	Understands importance of working in a team environment.

	C-1.2
	Understands etiquette of working in a team environment.

	C-1.3
	Understands personal and business ethics.

	C-1.5
	Is aware of discrimination, harassment, and equality.

	
	MATH (2008 Math Standards)

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

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

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

	A1.8.C 
	Evaluate a solution for reasonableness, verify its accuracy, and interpret the solution in the context of the original problem.

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

	A1.8.F 
	Summarize mathematical ideas with precision and efficiency for a given audience and purpose.

	A2.1.D
	Solve problems that can be represented by exponential and logarithmic functions and equations.

	A2.2.B
	Use the laws of exponents to simplify and evaluate numeric and algebraic expressions that contain rational exponents.

	A2.4.C
	Analyze a problem situation and represent it mathematically.

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

	A2.8.C
	Evaluate a solution for reasonableness, verify its accuracy, and interpret the solution in the context of the original problem.

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

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

	A2.6.C
	Compute permutations and combinations, and use the results to calculate probabilities

	G.3.J
	Describe prisms, pyramids, parallelepipeds, tetrahedral, and regular polyhedral in terms of their faces, edges, vertices, and properties.

	G.6.C 
	Apply formulas for surface area and volume of three-dimensional figures to solve problems.

	G.6.C
	Apply formulas for surface area and volume of three-dimensional figures to solve problems.

	G.6.D
	Predict and verify the effect that changing one, two, or three linear dimensions has on perimeter, area, volume, or surface area of two and three-dimensional figures.

	G.6.E


	Use different degrees of precision in measurement, explain the reason for using a certain degree of precision, and apply estimation strategies to obtain reasonable measurements with appropriate precision for a given purpose

	G.6.F


	Solve problems involving measurement conversions within and between systems, including those involving derived units, and analyze solutions in terms of reasonableness of solutions and appropriate units.

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

	G.7.B
	Select and apply strategies to solve problems.

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

	G.7.E
	Read and interpret diagrams, graphs, and text containing the symbols, language, and conventions of mathematics.

	G.7.F
	Summarize mathematical ideas with precision and efficiency for a given audience and purpose.

	G.7.H
	Synthesize information to draw conclusions and evaluate the arguments and conclusions of others.

	
	READING

	1.
	The student understands and uses different skills and strategies to read.

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

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

	1.3
	Builds vocabulary through reading.

	1.4
	Applies word recognition skills and strategies to read fluently.

	   2.
	The student understands the meaning of what is read.

	2.1
	Demonstrates evidence of reading comprehension.

	2.2
	Understands and applies knowledge of text components to comprehend text.

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

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

	   3.
	The student reads different materials for a variety of purposes.

	3.1
	Reads to learn new information.

	3.2
	Reads to perform a task.

	3.3
	Reads for career applications.

	
	SCIENCE

	   SYS
	SYSTEMS

	SYSC
	In complex systems, entirely new and unpredictable properties may emerge.  

	SYSD
	Systems can be changing or in equilibrium.

	   INQ
	INQUIRY

	INQB
	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.

	INQD
	The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation.

	  APP
	APPLICATION

	APPD
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies.

	
	SOCIAL STUDIES – CIVICS

	2.1
	Understands that people have to make choices between wants and needs and evaluates the outcomes of those choices.

	
	TECHNOLOGY

	  1.
	INTEGRATION:  Uses technology within all content areas to collaborate, communicate, generate innovative ideas, investigate and solve problems.

	1.1  
	Innovate:  Demonstrates creative thinking, constructs knowledge and develops innovative products and processes using technology.

	1.2
	Collaborate:  Uses digital media and environments to communicate and works collaboratively to support individual learning and contributes to the learning of others.

	1.3
	Investigate and Think Critically:  Researches, manages, and evaluates information and solves problems using digital tools and resources.

	  2.
	DIGITAL CITIZENSHIP:  Demonstrates a clear understanding of technology systems and operations and practices safe, legal,  (“professional” added), and ethical behavior.

	2.1
	Practice Safety:  Demonstrates safe, legal, professional, and ethical behavior in the use of information and technology.

	2.2
	Operate Systems:  Understand technology systems and uses hardware and network to support learning.

	2.3
	Select and Use Applications:  Uses productivity tools and common applications effectively and constructively.

	2.4
	Adapt to Change (Technology Fluency):  Transfer current knowledge to new and emerging technologies.

	
	WRITING

	1.  
	Understands and uses a writing process.

	1.1
	Produces draft(s). 

	1.2
	Produces draft(s).  

	1.3
	Revises to improve text. 

	1.4
	Edits text. 

	1.5
	Publishes text to share with audience. 

	1.6
	Adjusts writing process as necessary. 

	   2.
	Writes in a variety of forms for different audiences and purposes.

	2.1
	Adapts writing for a variety of audiences. 

	2.2
	Writes for different purposes. 

	2.3
	Writes in a variety of forms/genres. 

	2.4
	Writes for career applications. 

	   3.
	Writes clearly and effectively.

	3.1
	Develops ideas and organizes writing. 

	3.2
	Uses appropriate style. 

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

	   4.
	Analyzes and evaluates the effectiveness of written work.

	4.1
	Analyzes and evaluates others’ and own writing. 

	4.2
	Sets goals for improvement. 

	CORE LEADERSHP SKILLS, CORE EMPLOYABILITY SKILLS, AND SCANS SKILLS 

Throughout the NATEF/ASE Automotive Technician course, the following competencies will be introduced, taught, reinforced, applied and/or assessed. Some exposure to competencies may be limited due to student’s skills, abilities and development.

	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: 

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

	Relevance to Work:  Employees understand legal issues related to their work.  Employees act ethically and within the law.

                                Employees understand the importance of work; how performance, effort, and decisions directly affect career opportunities.
                                Employees understand that a strong work ethic will contribute to higher productivity in organizations.

                                Employees observe rules and regulations to comply with personal and jobsite safety standards.

	SKILLS

	Analytical, Logical & Creative Thinking (Highlighted are those that students will demonstrate in these lessons):  

	 FORMCHECKBOX 
 Observe

 FORMCHECKBOX 
 Patterns

 FORMCHECKBOX 
 Sequence

 FORMCHECKBOX 
 Classify
 FORMCHECKBOX 
 Compare/Contrast

 FORMCHECKBOX 
 Predict
	 FORMCHECKBOX 
 Cause/Effect

 FORMCHECKBOX 
 Fact/Opinion

 FORMCHECKBOX 
 Main Idea

 FORMCHECKBOX 
 Summarize

 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

	PERFORMANCE ASSESSMENTS

Apply to all potential 8 NATEF Standards listed in this document. 

Students will listen to and verify the operator’s concern, review past maintenance and repair documents, and determine necessary action.

Students gain the skill and knowledge in all 8 NATEF Standards by the following:

Teacher Lecture with power point, Teacher Demonstration, Note taking, Read Text, Guest speakers, Videos, AYES Modules Online using E textbooks, Worksheets, Group Work and group discussion, Small Group Pairs, Students Hands On in Shop, Assess work in shop with check list by teacher observation, NATEF Task List used for assessment as follows: All work is assessed with rubrics by the teacher

Rating Scale:  5 (Mastery)—Capable of teaching this task. 4 (Skilled)—Can perform task without help.  3 (Limited Skills)—Can perform task with supervision.
 2 (Observation)-have observed procedure in lab setting 1 (Exposure) - Theory discussion in classroom setting.
Task Codes: P-1—Students must complete 95% of P-1 tasks.  P-2—Students must complete 80% of P-2 tasks. P-3—Students must complete 50% of P-3 tasks.

Students have timelines and due dates; All work is assessed with rubrics by the teacher; When troubleshooting, students are given scenarios to problem solving; Students work in pairs or groups; Presentations are given to the class about the analysis of the problem, the evaluation and the diagnosis; Class discussion facilitated by teacher; Students do a daily journal for lab work. They must write out customer concern, cause and correction which included their analysis, diagnosis and procedures to repair. The Work Journal Diagnostic Report Forms are assessed by the instructor and/or a student mentor with a rubric; Vocabulary is integrated into each standard. The new vocabulary for each lab is first observed in the module, teacher enhances in power points and board work. Vocabulary is assessed as a part of each standard’s module assessments. 

	A1: Engine Repair
STANDARDS AND COMPETENCIES
Total Learning Hours for Standard: 120     

	Standard A: General Engine Diagnosis; Removal and Reinstallation (R & R) 

	A.1 (P1)
	Complete work order to include customer information, vehicle identifying information, customer concern, related service history, cause, and correction.

	A.2 (P1)
	Identify and interpret engine concern; determine necessary action.

	A.3 (P1)
	Research applicable vehicle and service information, such as internal engine operation, vehicle service history, service precautions, and technical service bulletins.

	A.4 (P1)
	Locate and interpret vehicle and major component identification numbers..

	A.5 (P1)
	Inspect engine assembly for fuel, oil, coolant, and other leaks; determine necessary action.

	A.6 (P2)
	Diagnose engine noises and vibrations; determine necessary action.

	A.7(P2)
	Diagnose the cause of excessive oil consumption, coolant consumption, unusual engine exhaust color and odor; determine necessary action.

	A.8 (P1)
	Perform engine vacuum tests; determine necessary action.

	A.9(P2)
	Perform cylinder power balance tests; determine necessary action.

	A.10 (P1)
	Perform cylinder cranking and running compression tests; determine necessary action.

	A.11 (P1)
	Perform cylinder leakage tests; determine necessary action.

	A.12(P2)
	Remove and reinstall engine in an OBDII or newer vehicle; reconnect all attaching components and restore the vehicle to running condition.

	A.13(P1)
	Install engine covers using gaskets, seals and sealers as required.

	A.14 (P1)
	Perform common fastener and thread repair, to include: remove broken bolt, restore internal and external threads, and repair internal threads with thread insert.

	A.15(P2)
	Inspect, remove and replace engine mounts.

	Standard B: Cylinder Head and Valve Train Diagnosis and Repair 

	B.1 (P1)
	Remove cylinder head; inspect gasket condition; install cylinder head and gasket; tighten according to manufacturer’s specifications and procedures.

	B.2 (P1)
	Clean and visually inspect a cylinder head for cracks; check gasket surface areas for war page and surface finish; check passage condition.

	B.3(P3)
	Inspect valve springs for squareness and free height comparison; determine necessary action.

	B.4(P3)
	Replace valve stem seals on an assembled engine; inspect valve spring retainers, locks/keepers, and valve lock/keeper grooves; determine necessary action.

	B.5(P3)
	Inspect valve guides for wear; check valve stem-to-guide clearance; determine necessary action.

	B.6(P3)
	Inspect valves and valve seats; determine necessary action.

	B.7(P3)
	Check valve spring assembled height and valve stem height; determine necessary action.

	B.8(P2)
	Inspect pushrods, rocker arms, rocker arm pivots and shafts for wear, bending, cracks, looseness, and blocked oil passages (orifices); determine necessary action.

	B.9(P2)
	Inspect valve lifters; determine necessary action.

	B.10 (P1)
	Adjust valves (mechanical or hydraulic lifters).

	B.11 (P1)
	Inspect and replace camshaft and drive belt/chain (includes checking drive gear wear and backlash, end play, sprocket and chain wear, overhead cam drive sprocket(s), drive belt(s), belt tension, tensioners, camshaft reluctor ring/tone-wheel, and variable valve timing components).

	B.12(P2)
	Inspect and/or measure camshaft for run out, journal wear and lobe wear.

	B.13(P2)
	Inspect camshaft bearing surface for wear, damage, out-of-round, and alignment; determine necessary action.

	B.14 (P1)
	Establish camshaft position sensor indexing.

	Standard C: Engine Block Assembly Diagnosis and Repair 

	C.1 (P1)
	Disassemble engine block; clean and prepare components for inspection and reassembly.

	C.2(P2)
	Inspect engine block for visible cracks, passage condition, core and gallery plug condition, and surface war page; determine necessary action.

	C.3(P2)
	Inspect and measure cylinder walls/sleeves for damage, wear, and ridges; determine necessary action.

	C.4(P2)
	Deglaze and clean cylinder walls.

	C.5(P3)
	Inspect and measure camshaft bearings for wear, damage, out-of-round, and alignment; determine necessary action.

	C.6 (P1)
	Inspect crankshaft for straightness, journal damage, keyway damage, thrust flange and sealing surface condition, and visual surface cracks; check oil passage condition; measure end play and journal wear; check crankshaft position sensor reluctor ring (where applicable); determine necessary action.

	C.7(P2)
	Inspect main and connecting rod bearings for damage and wear; determine necessary action.

	C.8(P3)
	Identify piston and bearing wear patterns that indicate connecting rod alignment and main bearing bore problems; determine necessary action.

	C-9(P2)
	Inspect and measure piston skirts and ring lands; determine necessary action.

	C-10(P3)
	Remove and replace piston pin.

	C-11(P2)
	Determine piston-to-bore clearance.

	C-12(P2)
	Inspect, measure, and install piston rings.

	C-13(P2)
	Inspect auxiliary shaft(s) (balance, intermediate, idler, counterbalance or silencer); inspect shaft(s) and support bearings for damage and wear; determine necessary action; reinstall and time.

	C-14(P2)
	Remove, inspect or replace crankshaft vibration damper (harmonic balancer).

	C-15 (P1)
	Assemble engine block.

	Standard D: Lubrication and Cooling Systems Diagnosis and Repair

	D.1 (P1)
	Perform oil pressure tests; determine necessary action.

	D.2(P2)
	Inspect oil pump gears or rotors, housing, pressure relief devices, and pump drive; perform necessary action.

	D.3 (P1)
	Perform cooling system pressure tests; check coolant condition; inspect and test radiator, pressure cap, coolant recovery tank, and hoses; determine necessary action.

	D.4(P1)
	Inspect, replace, and adjust drive belts, tensioners, and pulleys; check pulley and belt alignment.

	D.5 (P1)
	Inspect and replace engine cooling and heater system hoses.

	D.6 (P1)
	Inspect, test, and replace thermostat and gasket/seal.

	D.7 (P1)
	Test coolant; drain and recover coolant; flush and refill cooling system with recommended coolant; bleed air as required.

	D.8(P2)
	Inspect, remove and replace water pump.

	D.9(P2)
	Remove and replace radiator.

	D.10 (P1)
	Inspect, and test fans(s) (electrical or mechanical), fan clutch, fan shroud, and air dams.

	D.11(P3)
	Inspect auxiliary coolers; determine necessary action.

	D.12(P2)
	Inspect, test, and replace oil temperature and pressure switches and sensors.

	D.13 (P1)
	Perform oil and filter change.

	D.14 (P1)
	Identify causes of engine overheating.

	SKILLS

	Analytical, Logical & Creative Thinking (Highlighted are those that students will demonstrate in these lessons):

	 FORMCHECKBOX 
 Observe

 FORMCHECKBOX 
 Patterns

 FORMCHECKBOX 
 Sequence

 FORMCHECKBOX 
 Classify

 FORMCHECKBOX 
 Compare/Contrast

 FORMCHECKBOX 
 Predict
	 FORMCHECKBOX 
 Cause/Effect

 FORMCHECKBOX 
 Fact/Opinion

 FORMCHECKBOX 
 Main Idea

 FORMCHECKBOX 
 Summarize

 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


	A2:  Automatic Transmission and Transaxle
STANDARDS AND COMPETENCIES 

Total Learning Hours for Standard: 125 

	Standard A: General Transmission and Transaxle Diagnosis 

	A.1 (P1)
	Complete work order to include customer information, vehicle identifying information, customer concern, related service history, cause, and correction.

	A.2 (P1)
	Identify and interpret transmission/transaxle concern; differentiate between engine performance and transmission/transaxle concerns; determine necessary action.

	A.3 (P1)
	Research applicable vehicle and service information, such as transmission/transaxle system operation, fluid type, vehicle service history, service precautions, and technical service bulletins.

	A.4 (P1)
	Locate and interpret vehicle and major component identification numbers.

	A.5 (P1) 
	Diagnose fluid loss and condition concerns; check fluid level in transmissions with and without dip-stick; determine necessary action.

	A.6 (P1)
	Perform pressure tests (including transmissions/transaxles equipped with electronic pressure control); determine necessary action.

	A.7(P3)
	Perform stall test; determine necessary action.

	A.8(P3)
	Perform lock-up converter system tests; determine necessary action.

	A.9(P2)
	Diagnose noise and vibration concerns; determine necessary action.

	A.10 (P1)
	Diagnose transmission/transaxle gear reduction/multiplication concerns using driving, driven, and held member (power flow) principles.

	A.11
	Left blank as national standards skipped this standard.

	A.12(P2)
	Diagnose pressure concerns in a transmission using hydraulic principles (Pascal’s Law).

	A.13 (P1)
	Diagnose electronic transmission/transaxle control systems using appropriate test equipment and service information.

	
	

	Standard B: In-Vehicle Transmission/Transaxle Maintenance and Repair

	B.1(P2)
	Inspect, adjust, and replace manual valve shift linkage, transmission range sensor/switch, and park/neutral position switch.

	B.2(P2)
	Inspect and replace external seals gaskets, and bushings.

	B.3 (P1)
	Inspect, test, adjust, repair, or replace electrical/electronic components and circuits, including computers, solenoids, sensors, relays, terminals, connectors, switches, and harnesses.

	B.4 (P1)
	Diagnose electronic transmission control systems using a scan tool; determine necessary action.

	B.5(P2)
	Inspect, replace, and align powertrain mounts.

	B.6 (P1)
	Service transmission; perform visual inspection; replace fluid and filters.

	Standard C: Off-Vehicle Transmission and Transaxle Repair

	C.1 (P1)
	Remove and reinstall transmission/transaxle and torque converter; inspect engine core plugs, rear crankshaft seal, dowel pins, dowel pin holes, and mating surfaces.

	C.2 (P1)
	Disassemble, clean, and inspect transmission/transaxle.

	C.3(P2)
	Inspect, measure, clean, and replace valve body (includes surfaces, bores, springs, valves, sleeves, retainers, brackets, checkvalves/balls, screens, spacers, and gaskets).

	C.4(P2)
	Inspect servo and accumulator bores, pistons, seals, pins, springs, and retainers; determine necessary action.

	C.5 (P1)
	Assemble transmission/transaxle.

	C.6(P1)
	Inspect, leak test, and flush or replace transmission/transaxle oil cooler, lines, and fittings.

	C.7(P2)
	Inspect converter flex (drive) plate, converter attaching bolts, converter pilot, converter pump drive surfaces, converter end play, and crankshaft pilot bore.

	C.8 (P1)
	Install and seat torque converter to engage drive/splines.

	C-9 (P1)
	Inspect, measure, and reseal oil pump assembly and components.

	C-10 (P1)
	Measure transmission/transaxle end play or preload; determine necessary action.

	C-11(P2)
	Inspect, measure, and replace thrust washers and bearings.

	C-12(P2)
	Inspect oil delivery circuits, including seal rings, ring grooves, and sealing surface areas, feed pipes, orifices, and check valves/balls.

	C-13(P2)
	Inspect bushings; determine necessary action.

	C-14(P2)
	Inspect and measure planetary gear assembly components; determine necessary action.

	C-15(P2)
	Inspect case bores, passages, bushings, vents, and mating surfaces; determine necessary action.

	C-16(P2)
	Inspect transaxle drive, link chains, sprockets, gears, bearings, and bushings; perform necessary action.

	C-17(P2)
	Inspect, measure, repair, adjust or replace transaxle final drive components.

	C.18(P2)
	Inspect clutch drum, piston, check-balls, springs, retainers, seals, and friction and pressure plates; determine necessary action.

	C.19 (P1)
	Measure clutch pack clearance; determine necessary action.

	C.20 (P1)
	Air test operation of clutch and servo assemblies.

	C.21(P1)
	Inspect roller and sprag clutch, races, rollers, sprags, springs, cages, and retainers; determine necessary action.

	C.22(P2)
	Inspect bands and drums; determine necessary action.

	C.23(P3)
	Describe the operational characteristics of a continuously variable transmission (CVT)

	C.24(P3)
	Describe the operational characteristics of a hybrid vehicle drive train.
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	A3: Manual Drive Train and Axles
STANDARDS AND COMPETENCIES 

Total Learning Hours for Standard: 90    

	Standard A: General Drive Train Diagnosis 

	A.1 (P1)
	Complete work order to include customer information, vehicle identifying information, customer concern, related service history, cause, and correction.

	A.2 (P1)
	Identify and interpret drive train concern; determine necessary action.

	A.3 (P1)
	Research applicable vehicle and service information, such as drive train system operation, fluid type, vehicle service history, service precautions, and technical service bulletins.

	A.4 (P1)
	Locate and interpret vehicle and major component identification numbers.

	A.5 (P1)
	Diagnose fluid loss, level, and condition concerns; determine necessary action.

	A.6 (P1)
	Drain and fill manual transmission/transaxle and final drive unit.

	Standard B: Clutch Diagnosis and Repair 

	B.1 (P1)
	Diagnose clutch noise, binding, slippage, pulsation, and chatter; determine necessary action.

	B.2 (P1)
	Inspect clutch pedal linkage, cables, automatic adjuster mechanisms, brackets, bushings, pivots, and springs; perform necessary action.

	B.3 (P1)
	Inspect hydraulic clutch slave and master cylinders, lines, and hoses; determine necessary action.

	B.4 (P1)
	Inspect and replace clutch pressure plate assembly, clutch disc, release (throw-out) bearing and linkage, and pilot bearing/bushing (as applicable).

	B.5 (P1)
	Bleed clutch hydraulic system.

	B.6 (P1)
	Inspect flywheel and ring gear for wear and cracks; determine necessary action.

	B.7 (P1)
	Inspect engine block, core plugs, rear main engine oil seal, clutch (bell) housing, transmission/transaxle case mating surfaces, and alignment dowels; determine necessary action.

	B.8(P2)
	Measure flywheel run out and crankshaft end play; determine necessary action.

	Standard C: Transmission/Transaxle Diagnosis and Repair

	C.1 (P1)
	Remove and reinstall transmission/transaxle.

	C.2 (P1)
	Disassemble, clean, and reassemble transmission/transaxle components.

	C.3(P2)
	Inspect transmission/transaxle case, extension housing, case mating surfaces, bores, bushings, and vents; perform necessary action.

	C.4(P2)
	Diagnose noise concerns using transmission/transaxle power flow principles.

	C.5(P2)
	Diagnose hard shifting and jumping out of gear concerns; determine necessary action.

	C.6(P2)
	Inspect, adjust, and reinstall shift linkages, brackets, bushings, cables, pivots, and levers.

	C.7(P2)
	Inspect, replace, and align powertrain mounts.

	C.8(P2)
	Inspect and replace gaskets, seals, and sealants; inspect sealing surfaces.

	C-9(P3)
	Remove and replace transaxle final drive.

	C-10(P2)
	Inspect, adjust, and reinstall shift cover, forks, levers, grommets, shafts, sleeves, detent mechanism, interlocks, and springs.

	C-11 (P1)
	Measure end play or preload (shim or spacer selection procedure) on transmission/transaxle shafts; perform necessary action.

	C-12 (P1)
	Inspect and reinstall synchronizer hub, sleeve, keys (inserts), springs, and blocking rings.

	C-13(P3)
	Diagnose transaxle final drive assembly noise and vibration concerns; determine necessary action.

	C-14(P3)
	Remove, inspect, measure, adjust, and reinstall transaxle final drive pinion gears (spiders), shaft, side gears, side bearings, thrust washers, and case assembly.

	C-15(P3)
	Inspect lubrication devices (oil pump or slingers); perform necessary action.

	C-16(P2)
	Inspect, test, and replace transmission/transaxle sensors and switches.

	C-17(P3)
	Describe the operational characteristics of an electronically controlled manual transmission/transaxle.

	Standard D: Drive Shaft and Half Shaft, Universal and Constant-Velocity (CV) Joint Diagnosis and Repair

	D.1 (P1)
	Diagnose constant-velocity (CV) joint noise and vibration concerns; determine necessary action.

	D.2(P2)
	Diagnose universal joint noise and vibration concerns; perform necessary action.

	D.3 (P1)
	Remove and replace front wheel drive (FWD) front wheel bearing

	D.4 (P1)
	Inspect, service, and replace shafts, yokes, boots, and CV joints.

	D.5(P3)
	Inspect, service, and replace shaft center support bearings.

	D.6(P2)
	Check shaft balance and phasing; measure shaft run out; measure and adjust driveline angles.

	Standard E: Drive Axle Diagnosis and Repair

	E.1
	Ring and Pinion Gears and Differential Case Assembly

	E.1.1(P2)
	Diagnose noise and vibration concerns; determine necessary action.

	E.1.2 (P1)
	Diagnose fluid leakage concerns; determine necessary action.

	E.1.3(P2)
	Inspect and replace companion flange and pinion seal; measure companion flange run out.

	E.1.4(P2)
	Inspect ring gear and measure run out; determine necessary action.

	E.1.5(P2)
	Remove, inspect, and reinstall drive pinion and ring gear, spacers, sleeves, and bearings.

	E.1.6(P2)
	Measure and adjust drive pinion depth.

	E.1.7(P2)
	Measure and adjust drive pinion bearing preload.

	E.1.8(P2)
	Measure and adjust side bearing preload and ring and pinion gear total backlash and backlash variation on a differential carrier assembly (threaded cup or shim types).

	E.1.9 (P1)
	Check ring and pinion tooth contact patterns; perform necessary action.

	E.1.10(P2)
	Disassemble, inspect, measure, and adjust or replace differential pinion gears (spiders), shaft, side gears, side bearings, thrust washers, and case.

	E.1.11(P2)
	Reassemble and reinstall differential case assembly; measure run out; determine necessary action.

	E.2
	Limited Slip Differential

	E.2.1(P3)
	Diagnose noise, slippage, and chatter concerns; determine necessary action.

	E.2.2(P2)
	Clean and inspect differential housing; refill with correct lubricant and/or additive.

	E.2.3(P3)
	Inspect and reinstall limited slip differential components.

	E.2.4(P3)
	Measure rotating torque; determine necessary action.

	E.3
	Drive Axle Shaft

	E.3.1(P2)
	Diagnose drive axle shafts, bearings, and seals for noise, vibration, and fluid leakage concerns; determine necessary action.

	E.3.2 (P1)
	Inspect and replace drive axle shaft wheel studs.

	E.3.3 (P1)
	Remove and replace drive axle shafts.

	E.3.4(P2)
	Inspect and replace drive axle shaft seals, bearings, and retainers.

	E.3.5(P2)
	Measure drive axle flange run out and shaft end play; determine necessary action.

	Standard F: Four-wheel Drive/All-wheel Drive Component Diagnosis and Repair

	F.1(P3)
	Diagnose noise, vibration, and unusual steering concerns; determine necessary action.

	F.2(P3)
	Inspect, adjust, and repair shifting controls (mechanical, electrical, and vacuum), bushings, mounts, levers, and brackets.

	F.3(P3)
	Remove and reinstall transfer case.

	F.4(P3)
	Disassemble, service, and reassemble transfer case and components.

	F.5(P3)
	Inspect front-wheel bearings and locking hubs; perform necessary action.

	F.6(P3)
	Check drive assembly seals and vents; check lube level.

	F.7(P3)
	Diagnose, test, adjust, and replace electrical/electronic components of four-wheel drive systems.

	F.8(P3)
	Identify concerns related to variations in tire circumference and/or final drive ratios.
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	A4: Suspension and Steering
STANDARDS AND COMPETENCIES   
Total Learning Hours for Standard: 95   

	Standard A: General Steering Systems Diagnosis and Repair 

	A.1(P1)
	Complete work order to include customer information, vehicle identifying information, customer concern, related service history, cause, and correction. 

	A.2(P1)
	Identify and interpret suspension and steering system concerns; determine necessary action. 



	A.3(P1)
	Research applicable vehicle and service information, such as suspension and steering system operation, vehicle service history, service precautions, and technical service bulletins. 

	A.4(P1) 
	Locate and interpret vehicle and major component identification numbers. 

	A.5 (P1)
	Disable and enable supplemental restraint system (SRS).

	A.6 (P1)
	Remove and replace steering wheel; center/time supplemental restraint system (SRS) coil (clock spring).

	A.7 (P2)
	Diagnose steering column noises, looseness, and binding concerns (including tilt mechanisms); determine necessary action.

	A.8 (P2)
	Diagnose power steering gear (non-rack and pinion) binding, uneven turning effort, looseness, hard steering, and noise concerns; determine necessary action.

	A.9(P2)
	Diagnose power steering gear (rack and pinion) binding, uneven turning effort, looseness, hard steering, and noise concerns; determine necessary action.

	A.10(P2)
	Inspect steering shaft universal-joint(s), flexible coupling(s), collapsible column, lock cylinder mechanism, and steering wheel; perform necessary action.

	A.11(P3)
	Adjust non-rack and pinion worm bearing preload and sector lash.

	A.12(P2)
	Remove and replace rack and pinion steering gear; inspect mounting bushings and brackets.

	A.13(P2)
	Inspect and replace rack and pinion steering gear inner tie rod ends (sockets) and bellows boots.

	A.14 (P1)
	Determine proper steering fluid type; inspect fluid level and condition.

	A.15(P2)
	Flush, fill, and bleed power steering system.

	A.16(P2)
	Diagnose power steering fluid leakage; determine necessary action.

	A.17 (P1)
	Remove, inspect, replace, and adjust power steering pump belt.

	A.18(P2)
	Remove and reinstall power steering pump.

	A.19(P2)
	Remove and reinstall press fit power steering pump pulley; check pulley and belt alignment.

	A.20(P2)
	Inspect and replace power steering hoses and fittings.

	A.21(P2)
	Inspect and replace pitman, arm, relay (center link/intermediate) rod, idler arm and mountings, and steering linkage damper.

	A.22 (P1)
	Inspect, replace, and adjust tie rod ends (sockets), tie rod sleeves, and clamps.

	A.23(P3)
	Test and diagnose components of electronically controlled steering systems using a scan tool; determine necessary action.

	A.24(P3)
	Inspect and test electric power assist steering.

	A.25(P3)
	Identify hybrid vehicle power steering system electrical circuits, service and safety precautions.

	Standard B: Suspension Systems Diagnosis and Repair 

	B.1 (P1)
	Diagnose short- and long-arm suspension system noises, body sway, and uneven ridge height concerns; determine necessary action.

	B.2 (P1)
	Diagnose strut suspension system noises, body sway, and uneven ride height concerns; determine necessary action.

	B.3(P2)
	Remove, inspect, and install upper and lower control arms, bushings, shafts, and rebound bumpers.

	B.4(P2)
	Remove, inspect, and install strut rods and bushings.

	B.5 (P1)
	Remove, inspect, and install upper and/or lower ball joints.

	B.6(P2)
	Remove, inspect, and install steering knuckle assemblies.

	B.7(P3)
	Remove, inspect, and install short- and long-arm suspension system coil springs and spring insulators.

	B.8(P3)
	Remove, inspect, install, and adjust suspension system torsion bars; inspect mounts.

	B.9(P2)
	Remove, inspect, and install stabilizer bar bushings, brackets, and links.

	B.10 (P1)
	Remove, inspect, and install strut cartridge or assembly, strut coil spring, insulators (silencers), and upper strut bearing mount.

	B.11(P3)
	Remove, inspect, and install leaf springs, leaf spring insulators (silencers), shackles, brackets, bushings, and mounts.

	B.12 (P1)
	Inspect, remove, and replace shock absorbers.

	B.13 (P1)
	Remove, inspect, and service or replace front and rear wheel bearings.

	B.14(P3)
	Test and diagnose components of electronically controlled suspension systems using a scan tool; determine necessary action.

	B.15(P3)
	Diagnose, inspect, adjust, repair or replace components of electronically controlled steering systems (including sensors, switches, and actuators); initialize system as required.

	B.16(P3)
	Describe the function of the idle speed compensation switch.

	B.17(P2)
	Lubricate suspension and steering systems.

	Standard C: Wheel Alignment Diagnosis, Adjustment, and Repair

	C.1 (P1)
	Diagnose vehicle wander, drift, pull, hard steering, bump steer, memory steer, torque steer, and steering return concerns; determine necessary action.

	C.2 (P1)
	Perform pre-alignment inspection and measure vehicle ride height; perform necessary action.

	C.3 (P1)
	Prepare vehicle for wheel alignment on the alignment machine; perform four-wheel alignment by checking and adjusting front and rear wheel caster, camber, and toe as required; center steering wheel.

	C.4(P2)
	Check toe-out-on-turns (turning radius); determine necessary action.

	C.5(P2)
	Check SAI (steering axis inclination) and included angle; determine necessary action.

	C.6 (P1)
	Check rear wheel thrust angle; determine necessary action.

	C.7(P2)
	Check for front wheel setback; determine necessary action.

	C.8(P3)
	Check front and/or rear cradle (sub frame) alignment; determine necessary action.

	Standard D: Wheels and Tire Diagnosis and Repair 

	D.1 (P1)
	Inspect tire condition; identify tire wear patterns; check and adjust air pressure; determine necessary action.

	D.2(P2)
	Diagnose wheel/tire vibration, shimmy, and noise; determine necessary action.

	D.3 (P1)
	Rotate tires according to manufacturer’s recommendations.

	D.4(P2)
	Measure wheel, tire axle flange, and hub run out; determine necessary action.

	D.5(P2)
	Diagnose tire pull problems; determine necessary action.

	D.6 (P1)
	Dismount, inspect, and remount tire on wheel; balance wheel and tire assembly (static and dynamic).

	D.7(P2)
	Dismount, inspect, and remount tire on wheel equipped with tire pressure monitoring system sensor.

	D.8 (P1)
	Reinstall wheel; torque lug nuts.

	D.9 (P1)
	Inspect tire and wheel assembly for air loss; perform necessary action.

	D.10 (P1)
	Repair tire using internal patch.

	D.11(P2)
	Inspect, diagnose, and calibrate tire pressure monitoring system.
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	A5: Brakes

  STANDARDS AND COMPETENCIES  

Total Learning Hours for Standard: 105 

	Standard A: Hydraulic System Diagnosis and Repair 

	A.1 (P1)
	Complete work order to include customer information, vehicle identifying information, customer concern, related service history, cause, and correction. 

	A.2 (P1)
	Identify and interpret brake system concern; determine necessary action. 

	A.3 (P1)
	Research applicable vehicle and service information, such as brake system operation, vehicle service history, service precautions, and technical service bulletins. 

	A.4 (P1)
	Locate and interpret vehicle and major component identification numbers. 

	A.5 (P1)
	Diagnose pressure concerns in the brake system using hydraulic principles (Pascal’s Law).

	A.6 (P1)
	Measure brake pedal height, travel, and free play (as applicable); determine necessary action.

	A.7 (P1)
	Check master cylinder for internal/external leaks and proper operation; determine necessary action.

	A.8 (P1)
	Remove, bench bleed, and reinstall master cylinder.

	A.9(P2)
	Diagnose poor stopping, pulling or dragging concerns caused by malfunctions in the hydraulic system; determine necessary action.

	A.10 (P1)
	Inspect brake lines, flexible hoses, and fittings for leaks, dents, kinks, rust, cracks, bulging or wear; tighten loose fittings and supports; determine necessary action.

	A.11(P2)
	Replace brake lines, hoses, fittings, and supports.

	A.12(P2)
	Fabricate brake lines using proper material and flaring procedures (double flare and ISO types).

	A.13 (P1)
	Select, handle, store, and fill brake fluids to proper level.

	A.14(P3)
	Inspect, test, and/or replace metering (hold off), proportioning (balance), pressure differential, and combination valves.

	A.15(P3)
	Inspect, test, and/or replace components of brake warning light system.

	A.16 (P1)
	Bleed and/or flush brake system.

	A.17 (P1)
	Test brake fluid for contamination.

	Standard B: Drum Brake Diagnosis and Repair 

	B.1 (P1)
	Diagnose poor stopping, noise, vibration, pulling, grabbing, dragging or pedal pulsation concerns; determine necessary action.

	B.2 (P1)
	Remove, clean, inspect, and measure brake drums; determine necessary action.

	B.3 (P1)
	Refinish brake drum; measure final drum diameter.

	B.4 (P1)
	Remove, clean, and inspect brake shoes, springs, pins, clips, levers, adjusters/self-adjusters, other related brake hardware, and backing support plates; lubricate and reassemble.

	B.5(P2)
	Inspect and install wheel cylinders.

	B.6(P2)
	Pre-adjust brake shoes and parking brake; install brake drums or drum/hub assemblies and wheel bearings.

	B.7 (P1)
	Install wheel, torque lug nuts, and make final checks and adjustments.

	Standard C: Disc Brake Diagnosis and Repair 

	C.1 (P1)
	Diagnose poor stopping, noise, vibration, pulling, grabbing, dragging or pulsation concerns; determine necessary action.

	C.2 (P1)
	Remove caliper assembly; inspect for leaks and damage to caliper housing; determine necessary action.

	C.3 (P1)
	Clean and inspect caliper mounting and slides/pins for operation, wear, and damage; determine necessary action.

	C.4 (P1)
	Remove, inspect and replace pads and retaining hardware; determine necessary action.

	C.5(P3)
	Disassemble and clean caliper assembly; inspect parts for wear, rust, scoring, and damage; replace seal, boot, and damaged or worn parts.

	C.6 (P1)
	Reassemble, lubricate, and reinstall caliper, pads, and related hardware; seat pads, and inspect for leaks.

	C.7 (P1)
	Clean, inspect, and measure rotor thickness, lateral run-out, and thickness variation; determine necessary action.

	C.8 (P1)
	Remove and reinstall rotor.

	C.9 (P1)
	Refinish rotor on vehicle; measure final rotor thickness.

	C.10 (P1)
	Refinish rotor off vehicle; measure final rotor thickness.

	C.11(P3)
	Retract caliper piston on an integrated parking brake system.

	C.12 (P1)
	Install wheel, torque lug nuts, and make final checks and adjustments.

	C.13(P2)
	Check brake pad wear indicator system operation; determine necessary action.

	Standard D: Power Assist Units Diagnosis and Repair 

	D.1(P2)
	Test pedal free travel; check power assist operation.

	D.2 (P1)
	Check vacuum supply to vacuum-type power booster.

	D.3 (P1)
	Inspect the vacuum-type power booster unit for leaks; inspect the check valve for proper operation; determine necessary action.

	D.4(P3)
	Inspect and test hydraulically assisted power brake system for leaks and proper operation; determine necessary action.

	D.5(P3)
	Measure and adjust master cylinder pushrod length.

	Standard E: Miscellaneous (Wheel Bearings, Parking Brakes, Electrical, Etc.,) Diagnosis and Repair

	E.1 (P1)
	Diagnose wheel bearing noises, wheel shimmy, and vibration concerns; determine necessary action.

	E.2 (P1)
	Remove, clean, inspect, repack, and install wheel bearings and replace seals; install hub and adjust bearings.

	E.3(P2)
	Check parking brake cables and components for wear, binding, and corrosion; clean, lubricate, adjust or replace as needed.

	E.4 (P1)
	Check parking brake and indicator light system operation; determine necessary action.

	E.5 (P1)
	Check operation of brake stop light system; determine necessary action.

	E.6(P2)
	Replace wheel bearing and race.

	E.7 (P1)
	Inspect and replace wheel studs.

	E.8 (P1)
	Remove and reinstall sealed wheel bearing assembly.

	Standard F: Electronic Brake, Traction and Stability Control Systems Diagnosis and Repair 

	F.1 (P1)
	Identify and inspect electronic brake control system components; determine necessary action.

	F.2(P2)
	Diagnose poor stopping, wheel lock-up, abnormal pedal feel, unwanted application, and noise concerns associated with the electronic brake control system; determine necessary action.

	F.3 (P1)
	Diagnose electronic brake control system, electronic control(s) and components by retrieving diagnostic trouble codes, and/or using recommended test equipment; determine necessary action.

	F.4(P3)
	Depressurize high-pressure components of the electronic brake control system.

	F.5 (P1)
	Bleed the electronic brake control system hydraulic circuits.

	F.6(P3)
	Remove and install electronic brake control system electrical/electronic and hydraulic components.

	F.7 (P1)
	Test, diagnose, and service electronic brake control system speed sensors (digital and analog), toothed ring (tone wheel), and circuits using a graphing multi-meter (GMM)/digital storage oscilloscope (DSO) (includes output signal, resistance, shorts to voltage/ground, and frequency data).

	F.8(P3)
	Diagnose electronic brake control system braking concerns caused by vehicle modifications (tire size, curb height, final drive ratio, etc.).

	F.9(P3)
	Identify traction control/vehicle stability control system components.

	F.10(P3)
	Describe the operation of a regenerative braking system.
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	A6: Electrical/Electronic Systems

  STANDARDS AND COMPETENCIES  

Total Learning Hours for Standard: 230 

	Standard A: General Electrical Systems Diagnosis 

	A.1 (P1)
	Complete work order to include customer information, vehicle identifying information, customer concern, related service history, cause, and correction.

	A.2 (P1)
	Identify and interpret electrical/electronic system concern; determine necessary action.

	A.3 (P1)
	Research applicable vehicle and service information, such as electrical/electronic system operation, vehicle service history, service precautions, and technical service bulletins.

	A.4 (P1)
	Locate and interpret vehicle and major component identification numbers.

	A.5 (P1)
	Diagnose electrical/electronic integrity of series, parallel and series-parallel circuits using principles of electricity (Ohm’s Law).

	A.6 (P1)
	Use wiring diagrams during diagnosis of electrical circuit problems.

	A.7 (P1)
	Demonstrate the proper use of a digital multi-meter (DMM) during diagnosis of electrical circuit problems, including source voltage, voltage drop, current flow, and resistance.

	A.8(P2)
	Check electrical circuits with a test light; determine necessary action.

	A.9(P2)
	Check electrical/electronic circuit waveforms; interpret readings and determine needed repairs.

	A.10(P2)
	Check electrical circuits using fused jumper wires; determine necessary action.

	A.11 (P1)
	Locate shorts, grounds, opens, and resistance problems in electrical/electronic circuits; determine necessary action.

	A.12 (P1)
	Measure and diagnose the cause(s) of excessive parasitic draw determine necessary action.

	A.13 (P1)
	Inspect and test fusible links, circuit breakers, and fuses; determine necessary action.

	A.14 (P1)
	Inspect and test switches, connectors, relays, solenoid solid state devices, and wires of electrical/electronic circuits; perform necessary action.

	A.15 (P1)
	Remove and replace terminal end from connector; replace connectors and terminal ends.

	A.16 (P1)
	Repair wiring harness (including CAN/BUS systems).

	A.17 (P1)
	Perform solder repair of electrical wiring.

	A.18(P2)
	Identify location of hybrid vehicle high voltage circuits disconnect (service plug) location and safety procedures.

	Standard B: Battery Diagnosis and Service

	B.1(P1)
	Perform battery state-of-charge test; determine necessary action.

	B.2(P1)
	Perform battery capacity test; confirm proper battery capacity for vehicle application; determine necessary action.

	B.3(P1)
	Maintain or restore electronic memory functions.

	B.4(P1)
	Inspect, clean, fill and/or replace battery, battery cables, connectors, clamps, and hold-downs.

	B.5(P1)
	Perform battery charge.

	B.6(P1)
	Start a vehicle using jumper cables or an auxiliary power supply.

	B.7(P3)
	Identify high voltage circuits of electric or hybrid electric vehicle and related safety precautions.

	B.8(P1)
	Identify electronic modules, security systems, radios, and other accessories that require initialization or code entry following battery disconnect.

	B.9(P3)
	Identify hybrid vehicle auxiliary (12v) battery service, repair and test procedures.

	Standard C: Starting System Diagnosis and Repair

	C.1(P1)
	Perform starter current draw tests; determine necessary action.

	C.2(P1)
	Perform starter circuit voltage drop tests; determine necessary action.

	C.3(P2)
	Inspect and test starter relays and solenoids; determine necessary action.

	C.4(P1)
	Remove and install starter in a vehicle.

	C.5(P2)
	Inspect and test switches, connectors, and wires of starter control circuits; perform necessary action.

	C.6(P2)
	Differentiate between electrical and engine mechanical problems that cause a slow-crank or no-crank condition.

	Standard D: Charging System Diagnosis and Repair

	D.1(P1)
	Perform charging system output test; determine necessary action.

	D.2(P1)
	Diagnose charging system for the cause of undercharge, no-charge, and overcharge conditions.

	D.3(P1)
	Inspect, adjust, or replace generator (alternator) drive belts, pulleys, and tensioners; check pulley and belt alignment.

	D.4(P1)
	Remove, inspect, and install generator (alternator).

	D.5(P1)
	Perform charging circuit voltage drop tests; determine necessary action.

	Standard E: Lighting Systems Diagnosis and Repair 

	E.1(P1)
	Diagnose the cause of brighter than normal, intermittent, dim, or no light operation; determine necessary action.

	E.2(P2)
	Inspect, replace, and aim headlights and bulbs.

	E.3(P2)
	Inspect and diagnose incorrect turn signal or hazard light operation; perform necessary action.

	E.4(P2)
	Identify system voltage and safety precautions associated with high intensity discharge headlights.

	Standard F: Gauges, Warning Devices, and Driver Information Systems Diagnosis and Repair

	F.1(P1)
	Inspect and test gauges and gauge sending units for cause of abnormal gauge readings; determine necessary action.

	F.2(P3)
	Inspect and test connectors, wires, and printed circuit boards of gauge circuits; determine necessary action.

	F.3(P1)
	Diagnose the cause of incorrect operation of warning devices and other driver information systems; determine necessary action.

	F.4(P3)
	Inspect and test sensors, connectors, and wires of electronic (digital) instrument circuits; determine necessary action.

	Standard G: Horn and Wiper/Washer Diagnosis and Repair

	G.1(P1)
	Diagnose incorrect horn operation; perform necessary action.

	G.2(P1)
	Diagnose incorrect wiper operation; diagnose wiper speed control and park problems; perform necessary action.

	G.3(P2)
	Diagnose incorrect washer operation; perform necessary action.

	Standard H: Accessories Diagnosis and Repair

	H.1(P1)
	Diagnose incorrect operation of motor-driven accessory circuits; determine necessary action.

	H.2(P3)
	Diagnose incorrect heated glass, mirror, or seat operation; determine necessary action.

	H.3(P1)
	Diagnose incorrect electric lock operation (including remote keyless entry); determine necessary action.

	H.4(P3)
	Diagnose incorrect operation of cruise control systems; determine necessary action.

	H.5(P1)
	Diagnose supplemental restraint system (SRS) concerns; determine necessary action.

	H.6(P1)
	Disarm and enable the airbag system for vehicle service.

	H.7(P3)
	Diagnose radio static and weak, intermittent, or no radio reception; determine necessary action.

	H.8(P1)
	Remove and reinstall door panel.

	H.9(P2)
	Diagnose body electronic system circuits using a scan tool; determine necessary action.

	H.10(P2)
	Check for module communication (including CAN/BUS systems) errors using a scan tool.

	H.11(P3)
	Diagnose the cause of false, intermittent, or no operation of anti-theft systems.

	H.12(P3)
	Describe the operation of keyless entry/remote-start systems.

	H.13(P3)
	Perform software transfers, software updates, or flash reprogramming on electronic modules.
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	A7: Heating and Air Conditioning

  STANDARDS AND COMPETENCIES  

Total Learning Hours for Standard: 95    

	Standard A: A/C System Diagnosis and Repair 

	A.1(P1)
	Complete work order to include customer information, vehicle identifying information, customer concern, related service history, cause, and correction.

	A.2(P1)
	Identify and interpret heating and air conditioning concern; determine necessary action..

	A.3(P1)
	Research applicable vehicle and service information, such as heating and air conditioning system operation, vehicle service history, service precautions, and technical service bulletins.

	A.4(P1)
	Locate and interpret vehicle and major component identification numbers.

	A.5(P1)
	Performance test A/C system; identify A/C system malfunctions.

	A.6(P2)
	Identify abnormal operating noises in the A/C system; determine necessary action.

	A.7(P1)
	Identify refrigerant type; select and connect proper gauge set; record temperature and pressure readings.

	A.8(P1)
	Leak test A/C system; determine necessary action.

	A.9(P2)
	Inspect the condition of refrigerant oil removed from the system; determine necessary action.

	A.10(P1)
	Determine recommended oil and oil capacity for system application.

	A.11(P1)
	Using scan tool, observe and record related HVAC data and trouble codes.

	Standard  Refrigeration System Component Diagnosis and Repair

	B1(P2)
	Diagnose A/C system conditions that cause the protection devices (pressure, thermal, and PCM) to interrupt system operation; determine necessary action.

	B.2(P1)
	Inspect and replace A/C compressor drive belts, pulleys, and tensioners; determine necessary action.

	B.3(P2)
	Inspect, test, and/or replace A/C compressor clutch components and/or assembly; check compressor clutch air gap and adjust as needed.

	B.4(P1)
	Remove, inspect, and reinstall A/C compressor and mountings; determine required oil quantity.

	B.5(P3)
	Identify hybrid vehicle A/C system electrical circuits, service and safety precautions.

	B.6(P3)
	Determine the need for an additional A/C system filter; perform necessary action.

	B.7(P2)
	Remove and inspect A/C system mufflers, hoses, lines, fittings, O-rings, seals, and service valves; perform necessary action.

	B.8(P1)
	Inspect A/C condenser for airflow restrictions; perform necessary action.

	B.9(P1)
	Remove, inspect, and reinstall receiver/drier or accumulator/drier; determine required oil quantity.

	B.10(P1)
	Remove, inspect, and install expansion valve or orifice (expansion) tube.

	B.11(P2)
	Inspect evaporator housing water drain; perform necessary action.

	B.12(P3)
	Remove, inspect, and reinstall evaporator; determine required oil quantity.

	B.13(P3)
	Remove, inspect, and reinstall condenser; determine required oil quantity.

	Standard C: Heating, Ventilation, and Engine Cooling Systems Diagnosis and Repair

	C.1(P2)
	Diagnose temperature control problems in the heater/ventilation system; determine necessary action.

	C.2(P1)
	Perform cooling system pressure tests; check coolant condition, inspect and test radiator, cap (pressure/vacuum), coolant recovery tank, and hoses; perform necessary action.

	C.3(P1)
	Inspect engine cooling and heater system hoses and belts; perform necessary action.

	C.4(P1)
	Inspect, test, and replace thermostat and gasket/seal.

	C-5(P1)
	Determine coolant condition and coolant type for vehicle application; drain and recover coolant.

	C-6(P2)
	Flush system; refill system with recommended coolant; bleed system.

	C-7(P1)
	Inspect and test cooling fan, fan clutch, fan shroud, and air dams; perform necessary action.

	C-8(P1)
	Inspect and test electric cooling fan, fan control system and circuits; determine necessary action.

	C-9(P2)
	Inspect and test heater control valve(s); perform necessary action.

	C-10(P3)
	Remove, inspect, and reinstall heater core.

	Standard D: Operating Systems and Related Controls Diagnosis and Repair

	D.1(P2)
	Diagnose malfunctions in the electrical controls of heating, ventilation, and A/C (HVAC) systems; determine necessary action.

	D.2(P1)
	Inspect and test A/C-heater blower, motors, resistors, switches, relays, wiring, and protection devices; perform necessary action.

	D.3(P1)
	Test and diagnose A/C compressor clutch control systems; determine necessary action.

	D.4(P2)
	Diagnose malfunctions in the vacuum, mechanical, and electrical components and controls of the heating, ventilation, and A/C (HVAC) system; determine necessary action.

	D.5(P3)
	Inspect and test A/C-heater control panel assembly; determine necessary action.

	D.6(P3)
	Inspect and test A/C-heater control cables, motors, and linkages; perform necessary action.

	D.7(P2)
	Inspect A/C-heater ducts, doors, hoses, cabin filters and outlets; perform necessary action.

	D.8(P2)
	Identify the source of A/C system odors.

	D.9(P2)
	Check operation of automatic or semi-automatic heating, ventilation, and air-conditioning (HVAC) control systems; determine necessary action.

	Standard E: Refrigerant Recovery, Recycling, and Handling

	E.1(P1)
	Perform correct use and maintenance of refrigerant handling equipment according to equipment manufacturer’s standards.

	E.2(P1)
	Identify and recover A/C system refrigerant.

	E.3(P1)
	Recycle, label, and store refrigerant.

	E.4(P1)
	Evacuate and charge A/C system; add refrigerant oil as required.
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	A8:  Engine Performance

  STANDARDS AND COMPETENCIES  

  Total Learning Hours for Standard: 220

	Standard A: General Engine Diagnosis 

	A.1(P1)
	Complete work order to include customer information, vehicle identifying information, customer concern, related service history, cause and correction.

	A.2(P1)
	Identify and interpret engine performance concern; determine necessary action.

	A.3(P1)
	Research applicable vehicle and service information, such as engine management system operation, vehicle service history, service precautions, and technical service bulletins.

	A.4(P1)
	Locate and interpret vehicle and major component identification numbers.

	A.5(P2)
	Inspect engine assembly for fuel, oil, coolant, and other leaks; determine necessary action.

	A.6(P3)
	Diagnose abnormal engine noise or vibration concerns; determine necessary action.

	A.7(P2)
	Diagnose abnormal exhaust color, odor, and sound; determine necessary action.

	A.8(P1)
	Perform engine absolute (vacuum/boost) manifold pressure tests; determine necessary action.

	A.9(P2)
	Perform cylinder power balance test; determine necessary action.

	A.10(P1)
	Perform cylinder cranking and running compression tests; determine necessary action.

	A.11(P1)
	Perform cylinder leakage test; determine necessary action.

	A.12(P1)
	Diagnose engine mechanical, electrical, electronic, fuel, and ignition concerns; determine necessary action.

	A.13(P3)
	Prepare 4 or 5 gas analyzer; inspect and prepare vehicle for test, and obtain exhaust readings; interpret readings, and determine necessary action.

	A.14(P1)
	Verify engine operating temperature; determine necessary action.

	A.15(P1)
	Perform cooling system pressure tests; check coolant condition; inspect and test radiator, pressure cap, coolant recovery tank, and hoses; perform necessary action.

	A.16(P1)
	Verify correct camshaft timing.

	Standard B: Computerized Engine Controls Diagnosis and Repair

	B1(P1)
	Retrieve and record diagnostic trouble codes, OBD monitor status, and freeze frame data; clear codes when applicable.

	B.2(P1)
	Diagnose the causes of emissions or drivability concerns with stored or active diagnostic trouble codes; obtain, graph, and interpret scan tool data.

	B.3(P1)
	Diagnose emissions or drivability concerns without stored diagnostic trouble codes; determine necessary action.

	B.4(P2)
	Check for module communication (including CAN/BUS systems) errors using a scan tool.

	B.5(P1)
	Inspect and test computerized engine control system sensors, power train/engine control module (PCM/ECM), actuators, and circuits using a graphing multi-meter (GMM/digital storage oscilloscope (DSO); perform necessary action.

	B.6(P1)
	Access and use service information to perform step-b-step diagnosis.

	B.7(P3)
	Diagnose drivability and emissions problems resulting from malfunctions of interrelated systems (cruise control, security alarms, suspension controls, traction controls, A/C, automatic transmissions, non-OEM-installed accessories, or similar systems); determine necessary action.

	B.8(P1)
	Perform active tests of actuators using a scan tool; determine necessary action.

	B.9(P1)
	Describe the importance of running all OBDH monitors for repair verification.

	Standard C: Ignition System Diagnosis and Repair

	C.1(P1)
	Diagnose ignition system related problems such as no-starting, hard starting, engine misfire, poor drivability, spark knock, power loss, poor mileage, and emissions concerns; determine necessary action.

	C.2(P1)
	Inspect and test ignition primary and secondary circuit wiring and solid state components; test ignition coil(s); perform necessary action.

	C.3(P1)
	Inspect and test crankshaft and camshaft position sensor(s); perform necessary action.

	C.4(P2)
	Inspect, test, and/or replace ignition control module, power train/engine control module; reprogram as necessary.

	Standard D: Fuel, Air Induction, and Exhaust Systems Diagnosis and Repair

	D.1(P1)
	Diagnose hot or cold no-starting, hard starting, poor drivability, incorrect idle speed, poor idle, flooding, hesitation, surging, engine misfire, power loss, and stalling, poor mileage, dieseling, and emissions problems; determine necessary action.

	D.2(P2)
	Check fuel for contaminants and quality; determine necessary action.

	D.3(P1)
	Inspect and test fuel pumps and pump control systems for pressure, regulation, and volume; perform necessary action.

	D.4(P2)
	Replace fuel filters.

	D.5(P2)
	Inspect throttle body, air induction system, intake manifold and gaskets for vacuum leaks and/or unmetered air.

	D.6(P1)
	Inspect and test fuel injectors.

	D.7(P1)
	Verify the control operation.

	D.8(P1)
	Inspect the integrity of the exhaust manifold, exhaust pipes, muffler(s), catalytic converter(s), resonator(s), tail pipe(s), and heat shield(s); perform necessary action.

	D.9(P1)
	Perform exhaust system back-pressure test; determine necessary action.

	D.10(P3)
	Test the operation of turbocharger/supercharger systems; determine necessary action.

	Standard E: Emissions Control Systems Diagnosis and Repair 

	E.1(P2)
	Diagnose oil leaks, emissions, and drivability concerns caused by the positive crankcase ventilation (PCV) system; determine necessary action.

	E.2(P2)
	Inspect, test and service positive crankcase ventilation (PCV) filter/breather cap, valve, tubes, orifices, and hoses; perform necessary action.

	E.3(P1)
	Diagnose emissions and drivability concerns caused by the exhaust gas recirculation (EGR) system; determine necessary action.

	E.4(P1)
	Inspect, test, service and replace components of the EGR system, including EGR tubing, exhaust passages, vacuum/pressure controls, filters and hoses; perform necessary action.

	E.5(P2)
	Inspect and test electrical/electronic sensors, controls, and wiring of exhaust gas recirculation (EGR) systems; perform necessary action.

	E.6(P2)
	Diagnose emissions and drivability concerns caused by the secondary air injection and catalytic converter systems; determine necessary action.

	E.7(P3)
	Inspect and test mechanical components of secondary air injection systems; perform necessary action.

	E.8(P3)
	Inspect and test electrical/electronically-operated components and circuits of air injection systems; perform necessary action.

	E.9(P1)
	Inspect and test catalytic converter efficiency.

	E.10(P1)
	Diagnose emissions and drivability concerns caused by the evaporative emissions control system; determine necessary action.

	E.11(P1)
	Inspect and test components and hoses of the evaporative emissions control system; perform necessary action.

	E.12(P1)
	Interpret diagnostic trouble codes (DTCs) and scan tool data related to the emissions control systems; determine necessary action.

	Standard F: Engine Related Service          

	F.1(P1)
	Adjust valves on engines with mechanical or hydraulic lifters.

	F.2(P1)
	Remove and replace timing belt; verify correct camshaft timing.

	F.3(P1)
	Remove and replace thermostat and gasket/seal.

	F.4(P1)
	Inspect and test mechanical/electrical fans, fan clutch, fan shroud/ducting, air dams, and fan control devices; perform necessary action.

	F.5(P1)
	Perform common fastener and thread repairs, to include: remove broken bolt, restore internal and external threads, and repair internal threads with a threaded insert.

	F.6(P1)
	Perform engine oil and filter change.

	F.7(P3)
	Identify hybrid vehicle internal combustion engine service precautions.
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