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COURSE DESCRIPTION:
This is an intermediate course in automotive electrical and electronic systems.  Emphasis is placed on troubleshooting and repair of battery, starting, charging, and lighting systems, subsystems, and components.  This is a CORE course.
CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

1 hour
Lab Credit Hours



2 hours  

Total Credit Hours 



3 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule practical  lab hours as 3:1 or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES

· Diagnose general electrical system malfunctions.

· Diagnose and service battery malfunctions.

· Diagnose and repair starting system malfunctions.

· Diagnose and repair charging system malfunctions.
· Diagnose and repair lighting system malfunctions.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to electrical and electronic systems.
· Psychomotor – Apply principles of electrical and electronic systems.
· Affective – Value the importance of adhering to policy and procedures related to electrical and electronic systems.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A – GENERAL ELECTRICAL SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach the student to diagnose general electrical system malfunctions.  Topics include system concerns, vehicle and service information, identification numbers, circuits, wiring diagrams, multi-meters, test lights, voltmeters, ammeters, ohmmeters, fused jumper wires, common faults, key-off battery drain, fusible links, wiring harnesses, and soldering.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Diagnose general electrical system malfunctions
	A1.1
Interpret electrical/electronic system concerns; determine necessary action.
	3

	
	A1.2  
Research applicable vehicle and service information, such as electrical/electronic system operation, vehicle service history, service precautions, and technical service bulletins.
	3

	
	A1.3  
Locate and interpret vehicle and major component identification numbers (VIN, vehicle certification labels, and calibration decals.
	3

	
	A1.4  
Diagnose electrical/electronic integrity for series, parallel and series-parallel circuits using principles of electricity (Ohm’s Law).

	3

	
	A1.5  
Use wiring diagrams during diagnosis of electrical circuit problems.

	3

	
	A1.6  
Demonstrate the proper use of a digital multi-meter during diagnosis of electrical circuit problems.


	3

	
	A1.7  
Check electrical circuits with a test light; determine necessary action.
	3

	
	A1.8  
Measure source voltage and perform voltage drop tests in electrical/electronic circuits using a voltmeter; determine necessary action.

	3

	
	A1.9  
Measure current flow in electrical/electronic circuits and components using an ammeter; determine necessary action.

	3

	
	A1.10  Check continuity and measure resistance in electrical/electronic circuits and components using an ohmmeter; determine necessary action.

	3

	
	A1.11  Check electrical circuits using fused jumper wires; determine necessary action.

	3

	
	A1.12  Locate shorts, grounds, opens and resistance problems in electrical/electronic circuits; determine necessary action.
	3

	
	A1.13  Measure and diagnose the causes of excessive key-off battery drain (parasitic draw); determine necessary action.

	3

	
	A1.14  Inspect and test fusible links, circuit breakers, and fuses; determine necessary action.

	3

	
	A1.15  Inspect and test switches, connectors, relays, solid state devices, and wires of electrical/electronic circuits; perform necessary action.

	3

	
	A1.16  Repair wiring harnesses and connectors.
	3

	
	A1.17  Perform solder repair of electrical wiring.
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Describe the elements of an electrical/electronic system.
A1.1.2  
Determine electrical/electronic system concern.
A1.1.3  
Identify proper course of action.
	1
3

3

	A1.2.1  
List resources of vehicle and service information.
A1.2.2  
Explain the process of researching applicable vehicle and service information.
	1
3

	A1.3.1  Identify standard locations for vehicle and major component identification numbers.
A1.3.2  Describe the coding systems for vehicle and major component identification numbers.
A1.3.3  Explain the elements of interpreting vehicle and major component identification numbers.
	1
2

3

	A1.4.1  Explain Ohm’s Law.
A1.4.2  Explain electrical/electronic  integrity. 

A1.4.3  Differentiate between series, parallels, and series-parallel circuits.
A1.4.4  List the elements of diagnosing electrical/electronic integrity.
A1.4.5  Explain the process of diagnosing electrical/electronic integrity.
	2
3

2

1

3

	A1.5.1 Explain the use of wiring diagrams.
A1.5.2 Explain the use of wiring diagrams during diagnosis of electrical circuit problems.
A1.5.3  Explain the process of diagnosis of electrical circuit problems.
	2
3

3

	A1.6.1  Explain the use of a digital multi-meter.
A1.6.2  Explain the use of a digital multi-meter during diagnosis of electrical circuit problems.
	2
3

	A1.7.1  Explain the use of a test light.
A1.7.2  Interpret the test light reading.
A1.7.3  Identify appropriate course of actions based on the test light reading.
	2
2

3

	A1.8.1  Explain the use of a volt meter.
A1.8.2  Define source voltage.
A1.8.3  Explain the process of a voltage drop test.
A1.8.4  Identify appropriate course of action based on the results of the voltage drop test.
	2
1

3

3

	A1.9.1 List equipment needed to measure current flow.
A1.9.2  Explain the use of an ammeter.
A1.9.3  Explain current flow in electrical/electronic circuits.
A1.9.4 Explain the process of measuring current flow in electrical/electronic circuits and components using an ammeter.
A1.9.5 Identify proper course of action based on ammeter results.
	1
2

1

3

3

	A1.10.1  Explain continuity in electrical/electronic circuits.
A1.10.2  Explain resistance in electrical/electronic circuits.
A1.10.3  Explain the use of an ohmmeter.
	1
1

2

	A1.11.1  Explain the use of fuse jumper wires.
A1.11.2  Explain the process of checking electrical circuits using fused jumper wires.
A1.11.3  Interpret the results of a fused jumper wire test.
	2
3

3

	A1.12.1  Define short, ground, opens, and resistance. 

A1.12.2  Explain the process of locating shorts, grounds, opens and resistance problems in electrical/electronic circuits.
A1.12.3  Identify appropriate course of action to eliminate shorts, grounds, opens and resistance problems in electrical/electronic circuits.
	1
3

3

	A1.13.1  Define excessive Key-off battery drain (parasitic draw).
A1.13.2 List causes of excessive key-off battery drain.
A1.13.3  Explain the process of measuring and diagnosing the causes of excessive key-off batter drain.
A1.13.4  Identify appropriate course of action to eliminate excessive key-off battery drain.
	1
1

3

3

	A1.14.1 Identify fusible links, circuit breakers, and fuses. 

A1.14.2 Identify the location of fusible links, circuit breakers, and fuses. 

A1.14.3 Identify equipment used to test fusible links, circuit breakers, and fuses.
A1.14.4 Identify inspection criteria for inspecting and testing fusible links, circuit breakers, and fuses.  

A1.14.5 Explain the process of inspecting fusible links, circuit breakers, and fuses.
A1.14.6  Explain the process of testing fusible links, circuit breakers, and fuses.
	1
1

1

2

3

3

	A1.15.1 Identify switches, connectors, relays, solid state devices, and wires.
A1.15.2 Identify the location of switches, connectors, relays, solid state devices, and wires. 

A1.15.3 Identify equipment used to test switches, connectors, relays, solid state devices, and wires.
A1.15.4 Identify criteria for inspecting and testing switches, connectors, relays, solid state devices, and wires. 

A1.15.5  Explain the process of inspecting switches, connectors, relays, solid state devices, and wires.
A1.15.6  Explain the process of testing switches, connectors, relays, solid state devices, and wires.
	1
1

1

2

3

3

	A1.16.1  List the equipment needed to repair wiring harnesses and connectors.
A1.16.2 Explain the process of repairing wiring harnesses and connectors.
	1
3

	A1.17.1  List the equipment needed to perform solder repair of electrical wiring.
A1.17.2 Explain the process of performing solder repair of electrical wiring.
	1
3

	MODULE A OUTLINE:
· System concern

· Vehicle and service information

· Vehicle and major component identification numbers

· Series, parallel, series-paralles circuits

· Wiring diagrams

· Multimeter

· Test light

· Voltage

· Current flow

· Continuity and resistance

· Fused jumper wires

· Shorts, grounds, opens, and resistance

· Key-off battery drain

· Fusible links

· Switches, connectors, relays, solid state devices and wires

· Wiring harnesses and connectors

· Solder repair 


	MODULE B – BATTERY DIAGNOSIS AND SERVICE

	MODULE DESCRIPTION – The purpose of this module is to teach the student to diagnose and service battery malfunctions.  Topics include battery state of charge, capacity tests, memory functions, battery maintenance, battery charging, cable maintenance, and jump starting. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Diagnose and service battery malfunctions.
	B1.1
Perform battery state-of-charge test; determine necessary action.
	3

	
	B1.2  
Perform battery capacity test; confirm proper battery capacity for vehicle application; determine necessary action.
	3

	
	B1.3  
Maintain or restore electronic memory functions.
	3

	
	B1.4  
Inspect, clean, fill, and replace battery.
	3

	
	B1.5  
Perform slow/fast battery charge.
	3

	
	B1.6 
Inspect and clean battery cables connectors, clamps, and hold-downs; repair or replace as needed.
	3

	
	B1.7  
Start a vehicle using jumper cables and a battery or auxiliary power supply.
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Explain the process of a battery state-of-charge test.

B1.1.2
Identify proper course of action.
	2
3

	B1.2.1
Define battery capacity.
B1.2.2  
Explain the process of performing a batter capacity test.
B1.2.3  
State proper battery capacity.
B1.2.4  
Identify appropriate course of action.
	1

2

1

3

	B1.3.1  
List electronic memory functions.
B1.3.2  
Summarize the restoration of electronic memory functions.
	1

3

	B1.4.1  
List the elements of inspecting, cleaning, filling, and replacing a battery.
	2

	B1.5.1  
Define slow/fast battery charge.
B1.5.2  
List equipment needed to perform slow/fast battery charge.
B1.5.3  
Explain the process of performing slow/fast batter charge.
	1

1

3

	B1.6.1  
Identify battery cables, connectors, clamps, and hold-downs

B1.6.2  
Identify inspection criteria.
B1.6.3  
Explain the process of inspecting Identify battery cables, connectors, clamps, and hold-downs.
B1.6.4  
Explain the process of cleaning Identify battery cables, connectors, clamps, and hold-downs.
	1

3

3

3

	B1.7.1  
Identify jumper cables, batter power supply, and an auxiliary power supply.
B1.7.2  
Explain the process of starting a vehicle using Identify jumper cables, batter power supply, and an auxiliary power supply.
	1

3

	MODULE B OUTLINE:
· State of charge

· Battery capacity

· Electronic memory functions

· Inspect, clean, fill and replace

· Batter charge

· Battery cables connectors, clamps, and hold downs

· Jumper cables and power supply




	MODULE C – STARTING SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach the student to diagnose and repair starting system malfunctions.  Topics include current draw, circuit voltage drop, relays and solenoids, starter replacement, and differentiating between electrical and engine mechanical problems.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Diagnose and repair starting system malfunctions.
	C1.1
Perform starter current draw tests; determine necessary action.
	3

	
	C1.2 
 Perform starter circuit voltage drop tests; determine necessary action.
	3

	
	C1.3  
Inspect and test starter relays and solenoids; determine necessary action.
	3

	
	C1.4  
Remove and install starter in a vehicle.
	3

	
	C1.5  
Inspect and test switches, connectors, and wires of starter control circuits; perform necessary action.
	3

	
	C1.6  
Differentiate between electrical and engine mechanical problems that cause a slow-crank or no-crank condition.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1  
List the equipment needed to perform a starter current draw test. 

C1.1.2  
Explain the process of performing starter current draw tests.
C1.1.3  
Identify proper course of action based on the test results.
	1
2

3

	C1.2.1  
List the equipment needed to perform a starter circuit drop test.   

C1.2.2  
Explain the process of performing starter circuit drop tests.
C1.2.3  
Identify proper course of action based on the test results.
	1
2

3

	C1.3.1  
List the equipment needed to test starter relays and solenoids.   

C1.3.2  
Identify inspection criteria.
C1.3.3  
Explain the process of inspecting and testing starter relays and solenoids.
C1.3.4  
Identify proper course of action based on the test results.
	1
2

3

3

	C1.4.1  
List tools need to remove and install a starter in a vehicle.
C1.4.2  
Explain the process in removing and installing a starter in a vehicle.
	1
3

	C1.5.1 
Identify switches, connectors, and wires of starter control circuits.
C1.5.2 
Identify the location of switches, connectors, and wires of starter control circuits.
C1.5.3 
Identify equipment used to test switches, connectors, and wires of starter control circuits.
C1.5.4 
Identify inspection and test criteria for switches, connectors, and wires of starter control circuits.
C1.5.5  
Explain the process of inspecting and testing switches, connectors and wires of starter control circuits.
	1
1

1

1

3

	C1.6.1  
Identify electrical problems.
C1.6.2  
Identify mechanical problems.
C1.6.3  
Define slow-crank.
C1.6.4  
Define no-crank condition.
	2
2

1

1

	MODULE C OUTLINE:
· Current draw

· Circuit voltage drop

· Relays and solenoids

· Remove and install

· Switches, connectors, and wires

· Electrical and engine mechanical problems




	MODULE D – CHARGING SYSTEM

	MODULE DESCRIPTION – The purpose of this module is to diagnose and repair charging system malfunctions.  Topics include output testing, charging conditions, system inspection and adjustments, alternator installation, and charging circuit voltage drop test.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Diagnose and repair charging system malfunctions.
	D1.1
Perform charging system output test; determine necessary action.
	3

	
	D1.2
Diagnose charging system for the cause of undercharge, no-charge, and overcharge conditions.
	3

	
	D1.3
Inspect, adjust, or replace generator (alternator) drive belts, pulleys, and tensioners; check pulley and belt alignment.
	3

	
	D1.4
Remove, inspect, and install generator (alternator).
	3

	
	D1.5
Perform charging circuit voltage drop tests; determine necessary action.
	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1  
List the equipment needed to perform a charging system output test.  

D1.1.2  
Explain the process of performing charging system output tests.
D1.1.3  
Identify proper course of action based on the test results.
	1
3

3

	D1.2.1  
Differentiate between undercharge, no-charge, and over charge conditions.
D1.2.2  
Explain the process of diagnosing charging system for the cause of undercharge, no-charge, and overcharge conditions.
	3
3

	D1.3.1  
Identify the location of generators, drive belts, pulleys, and tensioners.
D1.3.2  
Identify inspection criteria for generators, drive belts, pulleys, and tensioners.
D1.3.3  
Explain the process to inspect, adjust, or replace generator, drive belts, pulleys, and tensioners.
	1
1

3

	D1.4.1 
Locate the generator.
D1.4.2 
Identify inspection criteria for a generator.
D1.4.3 
Explain the process to remove, inspect, and install a generator.
	1
1

3

	D1.5.1  
List the equipment needed to perform a charging circuit voltage drop test.   

D1.5.2  
Explain the process of performing charging circuit voltage drop tests.
D1.5.3  
Identify proper course of action based on the test results.
	1
3

3

	MODULE D OUTLINE:
· Output test
· Charge conditions
· Generator, drive belts, pulley’s and tensioners
· Removal and installation
· Charging circuit voltage drop test


	MODULE E – LIGHTING SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach the student to diagnose and repair lighting system malfunctions.  Topics include light operation, headlights and bulbs, and turn signal and hazard light operation.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Diagnose and repair lighting system malfunctions.


	E1.1  
Diagnose the cause of brighter than normal, intermittent, dim, or no light operation; determine necessary action.
	3

	
	E1.2  
Inspect, replace, and aim headlights and bulbs.
	3

	
	E1.3  
Inspect and diagnose incorrect turn signal or hazard light operation; perform necessary action. 
	3

	LEARNING OBJECTIVES 
	KSA

	E1.1.1  
Define brighter than normal, intermittent, dim, and no light operation.

E1.1.2  
List possible causes of brighter than normal, intermittent, dim, and no light operation.

E1.1.3  
Explain the process of diagnosing the cause of brighter than normal, intermittent, dim, or no light operation; determine necessary action.
	1
3

3

	E1.2.1  
Identify inspection criteria for headlights and bulbs.

E1.2.2  
Summarize the process of inspecting, replacing, and aiming headlights and bulbs.
	1
3

	E1.3.1  
Identify incorrect turn signal.

E1.3.2  
Identify inspection criteria  for turn signals and head lights.

E1.3.3  
Explain the process of inspecting and diagnosing incorrect turn signal or hazard light operation.
	1
1

3

	MODULE E OUTLINE:
· Light operation

· Headlights and bulbs

· Turn signal and hazard light operation



LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	
	1
	2
	3
	4

	Module A
	34%
	22%
	44%
	

	Module B
	39%
	17%
	44%
	

	Module C
	48%
	24%
	28%
	

	Module D
	43%
	
	57%
	

	Module E
	50%
	
	50%
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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