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COURSE DESCRIPTION 

This course introduces the student to basic Electrical / Electronic concepts and fundamentals.  It provides the principles of electricity, magnetism, and Ohm’s Law.  Emphasis is placed on batteries, starting, charging, and lighting circuits, which include series, parallel, and series-parallel circuits.  Troubleshooting and repair of wiring harnesses, starting motors, charging systems, and accessories are included along with the computerized monitoring of vehicle systems. Upon completion, students should be able to identify components, test systems, and repair minor electrical problems according to manufacturer’s literature.  CORE
CREDIT HOURS 

Theory

1 credit hour

Lab


2 credit hours
Total


3 credit hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit hour ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES 
Determined by college unless stated otherwise 

CO-REQUISITE COURSES 
Determined by college unless stated otherwise

PROFESSIONAL COMPETENCIES
· Explain the basic concept of DC electricity.  
· Safely perform routine maintenance and diagnostic procedures on batteries and battery systems.  
· Explain how to perform routine maintenance functions and diagnostics on a diesel engine charging system. 
· Explain how to perform routine maintenance functions and diagnostics on a diesel engine starting system.
· Explain the operating principles of basic electronic components.   

INSTRUCTIONAL GOALS  

· Cognitive:  Comprehend principles and concepts related to Electrical and Electronic Fundamentals.
· Psychomotor:  Apply principles of Electrical and Electronic Fundamentals.
· Affective:  Value the importance of adhering to policy and procedures related to Electrical and Electronic Fundamentals.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  During performance evaluations, students will be provided necessary tools, equipment, materials, specifications, and any other resources necessary to accomplish the task.  Specifications may be in the form of, but not limited to, certification agencies, national and state codes, health care facility policies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES

	MODULE A – BASIC DC ELECTRICITY

	MODULE DESCRIPTION:  The purpose of this module is to teach the students the basic concepts of DC electricity.  Topics will include current, voltage, resistance, the measurement of each, Ohm’s law and its application, conductors and insulators, various types of circuits and circuit conditions, electrical components, and safety.   

	PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	A1.0   
Explain the basic concept of DC electricity.  (C/3c)
	A1.1
This competency is measured cognitively.

	ENABLING OBJECTIVES
	KSA

Indicator

	A1.1.1
Describe potential hazards and appropriate safety precautions when working with electricity.

A1.1.2
Describe the appropriate use of personal protective equipment when working with electricity.

A1.1.3
Value the inherent dangers in electricity.

A1.1.4 
Define various electrical terms including current, voltage, and resistance.
A1.1.5
Explain electrical current and the force that causes current to move from point to point.
A1.1.6
Differentiate between conventional theory of current flow, and electron theory of current flow.

A1.1.7
State Ohm’s law.

A1.1.8
Describe how to use Ohm’s law to determine voltage, resistance, and current in a dc circuit. 

A1.1.9
Explain how to measure current, voltage, and resistance.

A1.1.10
Differentiate between conductors and insulators.

A1.1.11 
Identify the properties of conductors and insulators.

A1.1.12
Describe the various types of circuits used in electrical systems.
A1.1.13
Define various circuit conditions including closed, open, and shorted.

A1.1.14
Identify the basic electrical symbols and describe the operation of various electrical system components such as fuses, circuit breakers, switches, relays, solenoids, and resistors. 

A1.1.15
Describe the operation of basic semiconductor devices including diodes and transistors.
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	MODULE A - OUTLINE

· Hazards

· Safety precautions

· Personal protective equipment
· Terms
· Current
· Voltage

· Resistance

· Conductors

· Insulators

· Measurement 

· Current flow

· Conventional theory

· Electron theory
· Ohm’s law

· Circuits

· Series

· Parallel

· Series-parallel

· Circuit conditions

· Closed

· Open

· Shorted
· Components

· Fuses

· Circuit breakers

· Switches

· Relays

· Solenoids

· Resistors

· Transistors

· Diodes




	MODULE B – BATTERIES

	MODULE DESCRIPTION:  This module is designed to teach the students to safely work around battery systems.  Topics include safety, personal protective equipment, battery design, ratings, procedures for servicing, testing, and charging, various battery tests, and recharging.

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	B1.0   
Safely perform routine maintenance and diagnostic procedures on batteries and battery systems.  (C/3c)
	B1.1
Perform routine maintenance, testing, and charging procedures, on specified batteries and battery systems. 

	ENABLING OBJECTIVES
	KSA

Indicator

	B1.1.1 
Describe the potential hazards and the appropriate safety precautions when handling batteries.
B1.1.2
Describe the appropriate personal protective equipment necessary for the safe handling of batteries.

B1.1.3
Discuss basic battery design, construction, and operation.

B1.1.4
Define electrolyte specific gravity.

B1.1.5
Explain the battery rating system.

B1.1.6
Describe the appropriate procedures for servicing, testing, and charging batteries.

B1.1.7
Explain how to recharge batteries using the fast or slow charge methods.

B1.1.8
Identify typical heavy-duty truck electrical system battery configurations, and explain the purpose for each configuration.  
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	OUTLINE

· Hazards
· Safety Precautions

· Personal protective equipment

· Battery design

· Electrolytes and specific gravity

· Battery rating systems

· Procedures
· Servicing
· Testing

· State of charge

· Capacity tests

· Charging

· Slow charge
· Fast charge
· Configurations



	MODULE C – DIESEL ENGINE CHARGING SYSTEMS

	MODULE DESCRIPTION:  This module is designed to teach the students about charging systems and how to perform routine maintenance and diagnostics on them.  Topics will include a discussion on magnetism and how it is used in a charging system as well as alternators, generators, ac rectification, voltage regulation, over and under charging, and safety.  

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	C1.0   
Explain how to perform routine maintenance functions and diagnostics on a diesel engine charging system. (C/3c)
	C1.1
Perform various checks and adjustments on a specified charging system.

	ENABLING OBJECTIVES
	KSA

Indicator

	C1.1.1
Describe the potential hazards and necessary safety precautions when working on alternators and charging systems.

C1.1.2
Describe the appropriate personal protective equipment necessary for proper repair of charging systems.

C1.1.3
Explain how overcharging and undercharging occurs, and name common causes.

C1.1.4 
Describe the principles of magnetism.
C1.1.5
Explain how magnetism is used in a charging system.

C1.1.6
Differentiate between alternators and generators.
C1.1.7
Identify various components of an alternator and describe their function.

C1.1.8
Explain the principle of ac rectification.

C1.1. 9
Explain how an electronic voltage regulator works.
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	MODULE C - OUTLINE

· Safety hazards

· Magnetism and charging systems
· Alternators

· Generators

· AC Rectification
· Voltage regulation

· Overcharging and undercharging



	MODULE D – STARTING SYSTEMS

	MODULE DESCRIPTION:  This module is designed to teach the students the operating principles of the starter system.  Topics include major components, electrical circuits, operation of various types of starter systems, no-load testing, and weather starting aids.

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	D1.0   
Explain how to perform routine maintenance functions and diagnostics on a diesel engine starting system. (B/2b)
	D1.1
Perform various checks and adjustments on a specified starting system.




	LEARNING OBJECTIVES
	KSA

Indicator

	D1.1.1 
Describe the potential hazards and necessary safety precautions when working on starter systems.

D1.1.2
Describe the appropriate personal protective equipment necessary for proper repair of starter systems.
D1.1.3
Identify the major components of a diesel engine electrical starting system and explain their function.
D1.1.4
Identify the various components of an electrical starter and describe their operation.

D1.1.5
Describe various electrical circuits in the starting system and explain their operation.

D1.1.6
Describe how to test a starter system using the load, and no-load method.

D1.1.7
Explain the basic principles of an air start system.

D1.1.8
Explain how a basic hydraulic starting system works.

D1.1.9
Identify and explain cold weather starting aids for diesel engines.
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	MODULE D - OUTLINE

· Major components
· Circuits
· Starter operation

· No-load testing

· Air start

· Hydraulic start

· Weather starting aids


	MODULE E – ELECTRONIC FUNDAMENTALS

	MODULE DESCRIPTION:  This module is designed to teach the students the operating principles of electronic components.  Topics include the roles of sensors, computers, and actuators, as well as the functions of various types of memory devices, how communication takes places between various components.

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	E1.0   
Explain the operating principles of basic electronic components. (B/2b)
	E1.1

This objective is measured cognitively.

	ENABLING OBJECTIVES
	KSA

Indicator

	E1.1.1 
Describe the basic operating principles of electronic control systems.

E1.1.2
Describe the role of various electronic components in an electronic control system such as sensors, computers, and actuators.

E1.1.3
Describe the uses of various electronic control computer components such as A/D converters, ROM, RAM, PROM, EPROM, EEPROM, and FEPROM memory.

E1.1.4
Explain the communication process with on-board computers and other control modules, personal computers, and service tools.

E1.1.5
Describe various computer programs used by service technicians.

E1.1.6
Describe the basic steps necessary for troubleshooting electronic controls.
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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.  
	
	Facts/ Nomenclature
	Principles/ Procedures
	Analysis/ Operating Principles
	Evaluation/ Complete Theory

	
	A/a
	B/b
	C/c
	D/d

	Module A
	28%
	36%
	36%
	

	Module B
	12%
	50%
	38%
	

	Module C
	11%
	56%
	33%
	

	Module D
	22%
	56%
	22%
	

	Module E
	
	100%
	
	


	Knowledge, Skills, and Abilities (KSA) Indicators

	
	Value
	Key Word(s)
	Definition

	Performance 
Ability 
	4
	Highly 

Proficient
	Performs competency quickly and accurately.  Instructs others how to do the competency. 

	
	3
	Proficient
	Performs all parts of the competency.  Needs only a spot check of completed work.

	
	2
	Partially

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

	
	1
	Limited Proficiency
	Performs simple parts of the competency.  Needs to be told or shown how to do most of the competency. 

	Knowledge of Skills
	d
	Complete

Theory
	Predicts, isolates, and resolves problems about the competency.

	
	c
	Operating Principles
	Identifies why and when the competency must be done and why each step is needed.

	
	b
	Procedures
	Determines step-by-step procedures for doing the competency.

	
	a
	Nomenclature
	Names parts, tools, and simple facts about the competency.

	Knowledge
	D
	Evaluation
	Evaluates conditions and makes proper decisions about the subject.

	
	C
	Analysis
	Analyzes facts and principles and draws conclusions about the subject.

	
	B
	Principles
	Identifies relationship of basic facts and states general principles about the subject.

	
	A
	Facts
	Identifies basic facts and terms about the subject.

	Affective
	*5
	Characterization by Value
	Acting consistently with the new value

	
	*4
	Organization
	Integrating a new value into one’s general set of values, giving it some ranking among one’s general priorities

	
	*3
	Valuing
	Showing some definite involvement or commitment

	
	*2
	Responding
	Showing some new behaviors as a result of experience

	
	*1
	Receiving
	Being aware of or attending to something in the environment

	Alpha Scale Values - Any item with an upper case letter (A, B, C, D) by itself is taught as general information on a topic.  This information may be related to the competency or encompass multiple competencies.  Examples might include mathematical computations or knowledge of principles such as Ohm’s Law.

A lower case letter indicates a level of ”Knowledge of Skills.”  Individuals are taught information pertaining to performing a competency .  These may be indicated alone or in conjunction with a numerical scale value.  A lower case letter by itself indicates the individual is not required to perform the task-just know about the task.  (example: Can state or explain procedures for doing a task).

Numerical Scale Values - The numbers reflect the levels the individual will be able to perform a competency. Number values are always accompanied by lower case letters (i.e. 1a, 2b, 3c...etc.) in order to specify the level of knowledge of skills associated with the competency.   

Example:  An individual with a competency with a scale indicator of 3b has received training of knowledge of skills whereby he or she can determine the correct procedures and perform with limited supervision; only requiring evaluation of the finished product or procedure.

Asterisk items indicate desired affective domain levels and are used alone to indicate the desired level for a given competency.   They may be used independently or with other indicators (i.e.   1a-*1, 2c-*3).  If used with another indicator, separate with a hyphen.

NOTE:  Codes indicate terminal values.
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