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Course Description:
Includes General Electrical System Diagnosis; Battery Diagnosis and Service; Starting System Diagnosis and Repair; Charging System Diagnosis and Repair; Lighting Systems Diagnosis and Repair; Ignition System Diagnosis and Repair.
Student Learning Outcomes:

Upon successful completion of this course, students should be able to:

1. Perform the following from the NATEF 2012 Master Automobile Service Technology (MAST) Task List: http://www.natef.org/getattachment/Achieving-Accreditation/Program-Standards/MAST.pdf.aspx 
a. Electrical/Electronic  Systems, General Electrical System Diagnosis 
1. research applicable vehicle and service information, vehicle service history, service precautions, and technical service bulletins;
2. demonstrate knowledge of electrical/electronic series, parallel, and series-parallel circuits using principles of electricity (Ohm’s Law);
3. demonstrate proper use of a digital multi-meter (DMM) when measuring source voltage, voltage drop (including grounds), current flow and resistance;
4. demonstrate knowledge of the causes and effects from shorts, grounds, opens, and resistance problems in electrical/electronic circuits;
5. check operation of electrical circuits with a test light,
6. check operation of electrical circuits with fused jumper wires,
7. use wiring diagrams during the diagnosis (troubleshooting) of electrical/electronic circuit problems,
8. inspect and test fusible links, circuit breakers, and fuses, determine necessary action;
9. inspect and test switches, connectors, relays, solenoid solid state devices, and wires of electrical/electronic circuits, determine necessary action;
10. replace electrical connectors and terminal ends,
11. repair wiring harness,
12. perform solder repair of electrical wiring,
13. check electrical/electronic circuit waveforms, interpret readings and determine needed

repairs;
14. repair wiring harness (including CAN/BUS systems),


b. Battery Diagnosis and Service 
1. perform battery state-of-charge test, determine necessary action;
2. confirm proper battery capacity for vehicle application, perform battery capacity test, determine necessary action;
3. inspect and clean battery, fill battery cells, check battery cables, connectors, clamps, and hold-downs;
4. perform slow/fast battery charge according to manufacturer’s recommendations,
5. jump-start vehicle using jumper cables and a booster battery or an auxiliary power supply,


c. Starting System Diagnosis and Repair 
1. perform starter current draw tests, determine necessary action;
2. perform starter circuit voltage drop tests, determine necessary action;
3. inspect and test starter relays and solenoids, determine necessary action;
4. remove and install starter in a vehicle,
5. inspect and test switches, connectors, and wires of starter control circuits, determine necessary action;
6. differentiate between electrical and engine mechanical problems that cause a slow-crank or a no-crank condition,


d. Charging System Diagnosis and Repair 
1. perform charging system output test, determine necessary action;
2. diagnose (troubleshoot) charging system for causes of undercharge, no-charge, or overcharge conditions;
3. inspect, adjust, or replace generator (alternator) drive belts, check pulleys and tensioners for wear, check pulley and belt alignment;
4. remove, inspect, and re-install generator (alternator);
5. perform charging circuit voltage drop tests, determine necessary action;

e. Lighting Systems Diagnosis and Repair 
1. diagnose (troubleshoot) the causes of brighter-than-normal, intermittent, dim, or no light operation, determine necessary action;
2. inspect interior and exterior lamps and sockets including headlights and auxiliary lights (fog lights/driving lights), replace as needed;
3. aim headlights,
4. identify system voltage and safety precautions associated with high-intensity discharge headlights,


f. Engine Performance, Ignition System Diagnosis and Repair 
1. diagnose (troubleshoot) ignition system related problems such as no-starting, hard starting, engine misfire, poor drive-ability, spark knock, power loss, poor mileage, and emissions concerns, determine necessary action;
2. inspect and test crankshaft and camshaft position sensor(s), perform necessary action;
3. inspect, test, and/or replace ignition control module, powertrain/engine control module, reprogram as necessary;
4. remove and replace spark plugs, inspect secondary ignition components for wear and damage.

Length of Course:  
154 lecture/lab hours 
Grading Method:  
Letter grade (A-F) or Pass/No Pass
Prerequisites:  
None
Co-requisites:
None

Recommended:
None

Required:
None

Major Topic Outline:

1. Orientation

2. Safety

3. Introduction to Module S-SM01/02 Hands – On Vehicle Electrical/Electronics Troubleshooting Training Program

a) Workbook S-SM01/02 exercises 1 – 39 troubleshooting Opens, Voltage Drops and Shorts in live circuit boards.

4. Specialized Electronics Training Stage 1 (GM S.E.T. Stage 1)
5. Specialized Electronics Training Stage 2 (GM S.E.T. Stage 2)
6. Batteries: Theory, Diagnosis, and Service
7. Introduction to Module H-113S Troubleshooting DC Motor Circuits

a) Workbook S-SM03 exercises 33 – 69 troubleshooting DC Motor Circuits

8. Starting Systems
9. Charging Systems
10. Lighting Systems

11. Ignition Systems

CCC AAOT/ASOT GENERAL EDUCATION OUTCOMES 
Course Title and Number:    AM-129 
COURSE OUTLINE MAPPING CHART
Electrical Systems
This course does not include assessable General Education outcomes
 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






