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Continuation of AM-129.  Includes an in-depth study of systems that affect engine performance and information on computerized diagnostic equipment.  Covers diagnosis/repair of accessory systems, supplemental restraint systems and advanced diagnosis of electrical/electronic systems.
Course Objectives:
This course is intended to:
· Foster a broader understanding of the DMM (Digital Multi-Meter), GMM (Graphing Multi-Meter) and the DSO (Digital Storage Oscilloscope)
· Teach the student how to troubleshoot opens, shorts and voltage drops in live circuits containing lamps, DC motors and relays
· Develop an understanding of computerized diagnostic equipment

· Teach diagnostic and repair procedures for electronic engine control systems
· Teach diagnostic and repair procedures for Electronic Ignition (distributorless) systems.

· Teach diagnostic and repair procedures for electrical instrumentation systems, accessory systems, and supplemental restraint systems.

· Develop an understanding of engine condition diagnosis


Student Learning Outcomes:

Upon successful completion of this course the student will be able to perform the following from the NATEF task list:

VI. 
ELECTRICAL/ELECTRONIC SYSTEMS


A. 
General Electrical System Diagnosis



1.
Complete work order to include customer information, vehicle



identifying information, customer concern, related service history, 



cause, and correction. P-1




2.
Identify and interpret electrical/electronic system concern;




determine necessary action. P-1



3.
Research applicable vehicle and service information, such as



electrical/electronic system operation, vehicle service history, 



service precautions, and technical service bulletins. P-1



4.
Locate and interpret vehicle and major component identification



numbers (VIN, vehicle certification labels, and calibration 



decals). P-1




6.
Use wiring diagrams during diagnosis of electrical circuit 



problems. P-1



7.
Demonstrate the proper use of a digital multimeter (DMM) during 



diagnosis of electrical circuit problems. P-1



8.
Check electrical circuits with a test light; determine necessary 



action. P-2



9.
Measure source voltage and perform voltage drop tests in 



electrical/electronic circuits using a voltmeter; determine 



necessary action.  P-1




10. 
Measure current flow in electrical/electronic circuits and




components using an ammeter; determine necessary action. P-1




11. 
Check continuity and measure resistance in electrical/electronic 




circuits and components using an ohmmeter; determine 




necessary action. P-1




12. 
Check electrical circuits using fused jumper wires; determine 




necessary action. P-2




13. 
Locate shorts, grounds, opens, and resistance problems in 




electrical/electronic circuits; determine necessary action. P-1




14. 
Measure and diagnose the cause(s) of excessive key-off battery 




drain (parasitic draw); determine necessary action. P-1




21. 
Identify location of hybrid vehicle high voltage circuit disconnect




(service plug) location and safety procedures. P-3



B. 
Battery Diagnosis and Service



3.
Maintain or restore electronic memory functions. P-1



8.
Identify high voltage circuits of electric or hybrid electric vehicle 



and related safety precautions. P-3



9.
Identify electronic modules, security systems and/or radios that 



require reinitialization or code entry following battery 



disconnect. P-2




10.
Identify hybrid vehicle auxiliary (12v) battery service, repair and




test procedures. P-3


F. 
Gauges, Warning Devices, and Driver Information Systems Diagnosis 


and Repair




1.
Inspect and test gauges and gauge sending units for cause of 


intermittent, high, low, or no gauge readings; determine 


necessary action. P-1



2.
Inspect and test connectors, wires, and printed circuit boards of 



gauge circuits; determine necessary action. P-3



3.
Diagnose the cause of incorrect operation of warning devices and 



other driver information systems; determine necessary action. P-1



4.
Inspect and test sensors, connectors, and wires of electronic 



(digital) instrument circuits; determine necessary action. P-3


G. 
Horn and Wiper/Washer Diagnosis and Repair




1.
Diagnose incorrect horn operation; perform necessary action. P-2



2.
Diagnose incorrect wiper operation; diagnose wiper speed control 



and park problems; perform necessary action. P-2




3.
Diagnose incorrect washer operation; perform necessary action. 





P-2


H. 
Accessories Diagnosis and Repair




1.
Diagnose incorrect operation of motor-driven accessory circuits; 



determine necessary action. P-2



2.
Diagnose incorrect heated glass, mirror, or seat operation; 



determine necessary action. P-2



3.
Diagnose incorrect electric lock operation; determine necessary 



action. P-2



4.
Diagnose incorrect operation of cruise control systems; determine 



necessary action. P-3



5.
Diagnose supplemental restraint system (SRS) concerns; 



determine necessary action.  (Note: Follow manufacturer’s safety 



procedures to prevent accidental deployment.) P-1



6.
Disarm and enable the airbag system for vehicle service. P-1



7.
Diagnose radio static and weak, intermittent, or no radio 



reception; determine necessary action. P-3



8.
Remove and reinstall door panel. P-1



9.
Diagnose body electronic system circuits using a scan tool; 



determine necessary action. P-2




10. 
Check for module communication (including CAN/BUS systems) 




errors using a scan tool. P-3




11. 
Diagnose the cause of false, intermittent, or no operation of anti-




theft systems. P-2

VIII. 
ENGINE PERFORMANCE


A. 
General Engine Diagnosis



1.
Complete work order to include customer information, vehicle 



identifying information, customer concern, related service history, 



cause, and correction.



2.
Identify and interpret engine performance concern; determine 



necessary action.



3.
Research applicable vehicle and service information, such as



engine management system operation, vehicle service history, 



service precautions, and technical service bulletins.



4.
Locate and interpret vehicle and major component identification 



numbers (VIN, vehicle certification labels, and calibration decals).


B. 
Computerized Engine Controls Diagnosis and Repair



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



codes when applicable. P-1



3.
Diagnose the causes of emissions or driveability concerns 



resulting from malfunctions in the computerized engine control 



system with stored diagnostic trouble codes. P-1



4.
Diagnose emissions or driveability concerns resulting from 



malfunctions in the computerized engine control system with no 




stored diagnostic trouble codes; determine necessary action. P-1



7.
Obtain and interpret scan tool data. P-1



9.
Diagnose driveability 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. P-3


C. 
Ignition System Diagnosis and Repair



1.
Diagnose ignition system related problems such as no-starting, 



hard starting, engine misfire, poor driveability, spark knock, power 



loss, poor mileage, and emissions concerns on vehicles with 



electronic ignition (distributorless) systems; determine necessary 



action. P-1



3.
Inspect and test ignition primary circuit wiring and solid state 



components; perform necessary action. P-2



5.
Inspect and test ignition system secondary circuit wiring and 



components; perform necessary action. P-2



6. 
Inspect and test ignition coil(s); perform necessary action. P-1


F. 
Engine Related Service



8.
Identify hybrid vehicle internal combustion engine service 



precautions. P-3

Length of Course:
154 lecture/lab hours
Grading Method:
Letter grade (A-F) or Pass/No Pass
Prerequisite:
AM-129, Automotive Electrical Systems
Major Topic Outline:

Week 1

· Orientation

· Safety training

· Introduction to Module S-SM06 Wire Harness Troubleshooting

· The Wire Harness Troubleshooting Trainer
· 1st Troubleshooting session Problems 150 – 158

· 2nd Troubleshooting session, problems 159 – 167

· EWD Color Coding

· CCC Powerful Probe II

· Advanced Engine Performance Diagnosis 4th Edition

· Ch. 5 Digital Meters

Week 2
· 3rd Troubleshooting session, problems 168 – 176 

· 4th Troubleshooting session, problems 177 – 185

· First Things First

· Advanced Engine Performance Diagnosis 4th Edition

· Ch. 6 Advanced Starting and Charging Systems Diagnosis

Week 3

· 5th Troubleshooting session, problems 186 – 194 

· 6th Troubleshooting session, problems 195 – 203 

· Automotive Electrical and Electronic Systems, 5th Edition Update

· Ch. 13 – Gauges, Warning Devices, and Driver Information System Operation, Classroom Manual
· Ch. 13 – Gauges, Warning Devices, and Driver Information Diagnosis and Repair, Shop Manual
Week 4

· 7th Troubleshooting session, problems 204 – 212 

· 8th Troubleshooting session, problems 213 – 221 

· Automotive Electrical and Electronic Systems, 5th Edition Update

· Ch. 14 – Horns, Wiper and Washer System Operation, Classroom Manual
· Ch. 14 – Horns, Wiper, and Washer Diagnosis and Repair, Shop Manual
Week 5

· 9th Troubleshooting session, problems 222 – 229

· 10th Troubleshooting session, problems 230 – 237

· Midterm performance exam

Week 6, 7 & 8

· 11th Troubleshooting session, problems 223 – 246 

· 12th Troubleshooting session, problems 247 – 255 

· Review the midterm performance exam

· Automotive Electrical and Electronic Systems, 5th Edition Update

· Ch. 15 – Body Accessory Systems Operation, Classroom Manual
· Ch. 15 – Body Accessory Systems Diagnosis, Shop Manual
Week 9 & 10

· 13th Troubleshooting session, problems 256 – 260

· ATech 3631 Engine Control System Troubleshooting

· Introduction to Hybrid Vehicle Systems

· Advanced Engine Performance Diagnosis 3rd Edition

· Ch. 17 Engine Condition Diagnosis

CCC AAOT/ASOT GENERAL EDUCATION OUTCOMES                  
Course Title and Number:   AM-244 
COURSE OUTLINE MAPPING CHART
Advanced  Electrical Systems
 Mark outcomes addressed by this course:

· Mark “C” if this course completely addresses the outcome. Students who successfully complete this course are likely to have attained this learning outcome.

· Mark “S” if this course substantially addresses the outcome. More than one course is required for the outcome to be completely addressed. Students who successfully complete all of the required courses are likely to have attained this learning outcome.

· Mark “P” if this course partially addresses the outcome. Students will have been exposed to the outcome as part of the class, but the class is not a primary means for attaining the outcome and assessment for general education purposes may not be necessary.

 As a result of completing the AAOT /ASOT general education requirements, students will be able to:

	WR: Writing Outcomes
	

	1. Read actively, think critically, and write purposefully and capably for academic and, in some 
              cases, professional audiences.
	

	2. Locate, evaluate, and ethically utilize information to communicate effectively.
	

	3. Demonstrate appropriate reasoning in response to complex issues.
	

	SP: Speech/Oral Communication Outcomes
	

	1. Engage in ethical communication processes that accomplish goals.
	

	2. Respond to the needs of diverse audiences and contexts.
	

	3. Build and manage relationships.
	

	MA: Mathematics Outcomes
	

	1. Use appropriate mathematics to solve problems.
	

	2. Recognize which mathematical concepts are applicable to a scenario, apply appropriate 
    mathematics and technology in its analysis, and then accurately interpret, validate, and
    communicate the results.
	

	AL: Arts and Letters Outcomes 
 
	

	1. Interpret and engage in the Arts & Letters, making use of the creative process to enrich the quality of
    life. 
	

	2. Critically analyze values and ethics within a range of human experience and expression to engage 
    more fully in local and global issues. 
	

	SS: Social Science Outcomes
	

	1. Apply analytical skills to social phenomena in order to understand human behavior.
	

	2. Apply knowledge and experience to foster personal growth and better appreciate the diverse social
    world in which we live.
	

	SC: Science or Computer Science Outcomes
	

	1. Gather, comprehend, and communicate scientific and technical information in order to explore 
    ideas, models, and solutions and generate further questions.
	

	2. Apply scientific and technical modes of inquiry, individually, and collaboratively, to critically
    evaluate existing or alternative explanations, solve problems, and make evidence-based decisions 
    in an ethical manner.
	

	3. Assess the strengths and weaknesses of scientific studies and critically examine the influence of 
    scientific and technical knowledge on human society and the environment.
	

	CL: Cultural Literacy Outcome

	

	1. Identify and analyze complex practices, values, and beliefs and the culturally and historically 
              defined meanings of difference. 
	

	IL: Information Literacy Outcomes

	

	1. Formulate a problem statement.
	

	2. Determine the nature and extent of the information needed to address the problem.
	

	3. Access relevant information effectively and efficiently.
	

	4. Evaluate information and its course critically.
	

	5. Understand many of the economic, legal, and social issues surrounding the use of information.
	


�  “Arts and Letters” refers to works of art, whether written, crafted, designed, or performed and documents of historical or cultural significance.


� Must be embedded in a course that meets the outcomes for Arts and Letters, Social Science, or Science/Computer Science. 


� Must be embedded in the general education required Writing courses     Revised 2010-2011 to reflect Statewide AAOT outcomes






