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COURSE DESCRIPTION  

This course is a study of residential wiring practices and methods, the NEC requirements and residential blueprint interpretations.  ELT 116 may be taken in the place of ELT 114 and ELT 115. This course supports CIP code 46.0302.

CONTACT/CREDIT HOURS 
Theory Credit Hours  
  

4 credit hours  

Lab Credit Hours



2 credit hours  

Total Credit Hours 



6 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 
Basic AC/DC Principles course or demonstrated knowledge of AC/DC principles and other courses as determined by the instructor.

CO-REQUISITE COURSES 

Determined by college unless stated otherwise.

INSTRUCTIONAL NOTE:  Foundational academic skills in General Math including such as integers, percents, ratio and proportions, metric system and linear equations and Technical Writing such as research, organization, composition, documentation, and report presentation are used throughout this discipline.
INDUSTRY COMPETENCIES:

· Obtain information from plans and specifications

· Draw the electrical system for a residential floor plan

· Identify conductors and cables

· Select the correct junction or device box

· Make proper electrical connections

· Install and wire a single-pole switched lighting circuit

· Install and wire a three-way switched lighting circuit

· Install and wire a combination three-way and four-way switched lighting circuit

· Install and wire a duplex receptacle outlet

· Install and wire a split circuit duplex receptacle outlet circuit

· Install and wire a special-purpose outlet circuit

· Install and connect lighting circuits and fixtures

· Identify the parts of a service entrance

· Install a load center or panel-board

· Install a service entrance meter base

· Install a low-voltage signal system

· Calculate total job installation requirements

· Install a smoke detector 

· Obtain electrical wiring installation information from a commercial floor plan

· Install Arc Fault Circuit Interruption (AFCI)

· Install Ground Fault Circuit Interruption (GFCI)

GENERAL INSTRUCTIONAL OBJECTIVES  

The cognitive objective of this course is for each student to comprehend foundational knowledge needed to perform stated entry-level industry competencies as they apply to standard electrical wiring methods and National Electrical Code (NEC) requirements in residential and industrial environments.

The performance objective of this course is for each student to apply foundational knowledge to residential wiring problems and exercises encountered in class and in simulated classroom environments. 

INDUSTRY COMPETENCIES/STUDENT PERFORMANCE

Unless otherwise indicated, evaluation of student’s attainment of cognitive and performance 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.
	MODULE A – FUNDAMENTALS OF RESIDENTIAL WIRING

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	Obtain information from plans and specifications
	Identify and interpret information/specifications from design plans

	Draw the electrical system for a residential floor plan
	Design and prepare an electrical system floor plan

	Identify conductors and cables
	Identify and differentiate various conductor and cable types

	Select the correct junction or device box
	Select the correct junction or device box

	ENABLING OBJECTIVES/KEY INDICATORS

	· Identify the architectural symbols used on residential drawings
· Identify the power or control devices represented by the architectural symbols
· Identify the various types of lighting fixtures represented by the architectural symbols
· Identify the various types of special-purpose outlets represented by the architectural symbols
· Identify the components of a residential service entrance
· Develop a material list based on a set of residential drawings and specifications
· Identify the symbols used on residential drawings
· Explain how to determine the required and allowed locations for power and lighting in a residence
· Explain how to interpret the symbols used to represent the structure of a residence
· Identify the types of cables used in residential wiring such as types NM, UF, SE-USE and AC
· Identify the size of conductors used in residential wiring such as #14,12, 10, 8, 6, 4, 2, 1, 1/0, 2/0, 3/0, 4/0
· Explain where the various types of cables are allowed to be used
· Explain how to find the ampacity of each conductor size
· Explain relevant safety precautions/procedures
· Explain how to make twist-splice solid conductors
· Explain how to make twist-splice stranded conductors
· Explain how to splice stranded conductors using compression connector
· Explain how to terminate solid wire on a device using a hook and screw terminal
· Explain how to terminate stranded wire on a device using compression terminals built onto the device
· Explain how to terminate stranded wire on a device using solderless terminal
· Explain how to terminate large stranded wire to a piece of equipment such as a meter base or safety switch using copper and aluminum connections
· Explain how to determine the volume of a given box
· Explain how to determine the volume required for a given number of conductors
· Identify a given box in terms of its size and type
· Explain how to use the National Electrical Code to determine the allowable number of conductors for a given box.


	MODULE B – RESIDENTIAL WIRING PRACTICAL

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	Make proper electrical connections
	Select and connect various electrical connections

	Install and wire a single-pole switched lighting circuit
	Install and connect a single-pole switched lighting circuit

	Install and wire a three-way switched lighting circuit
	Install and connect a three-way switched lighting circuit

	Install and wire a combination three-way and four-way switched lighting circuit
	Install and connect a combination three-way and four-way switched lighting circuit

	Install and wire a duplex receptacle outlet
	Install and connect a duplex receptacle outlet

	Install and wire a split circuit duplex receptacle outlet circuit
	Install and connect a split circuit duplex receptacle outlet circuit

	Install and wire a special-purpose outlet circuit
	Install and connect a special-purpose outlet circuit

	Install and connect lighting circuits and fixtures
	Install and connect lighting circuits and fixtures

	Identify the parts of a service entrance
	Identify the parts of a service entrance

	Install a load center or panel-board
	Install a load center or panel-board

	Install a service entrance meter base
	Install a service entrance meter base

	Install a low-voltage signal system
	Install a low-voltage signal system

	Calculate total job installation requirements
	Calculate total job installation requirements


	ENABLING OBJECTIVES/KEY INDICATORS

	· Explain the safety procedures to be followed with hand tools, power tools, and energized circuits

· Explain how to interpret the schematic and wiring diagrams

· Discuss how to install single-pole switched lighting circuit

· Explain how to install three-way lighting circuit

· Discuss how to install a combination three-way and four-way switched lighting circuit

· Discuss how to install a duplex receptacle outlet

· Discuss how to install a split circuit duplex receptacle outlet circuit

· Discuss how to install lighting circuit

· Identify special-purpose outlet circuits

· Identify types of light fixtures with respect to how the fixture is mounted, including: surface-mount, recessed, pendant, wall-mount, lay-in, pole mount

· Identify lamps according to type 
· Explain relevant safety precautions and procedures

· Describe typical uses for each type of fixture and lamp

· Explain mounting materials required for each type of fixture 

· Explain how to mount rough-in and trim-out kits

· Describe the procedure for installing and connecting lighting fixtures

· Identify the parts of an overhead service

· Describe the function of each part of the system

· Explain the safety procedures to be followed during this task

· Explain how to select materials required

· Describe how to install a load center or panel-board

· Describe how to install a service entrance meter base

· Identify door bell system parts/components

· Describe how to install a low-voltage signal system

· Explain the operation of a low-voltage lighting system

· Explain how to interpret plans

· Explain how to interpret the specifications

· Describe how to calculate the number and type of materials needed to build the electrical system


	MODULE C – RESIDENTIAL WIRING MISCELLANEOUS

	INDUSTRY/PERFORMANCE COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	Install a smoke detector 
	Install a smoke detector 

	Obtain electrical wiring installation information from a commercial floor plan
	Identify and interpret electrical wiring installation information from a commercial floor plan

	Install Arc Fault Circuit Interruption (AFCI)
	Install Arc Fault Circuit Interruption (AFCI)

	Install Ground Fault Circuit Interruption (GFCI)
	Install Ground Fault Circuit Interruption (GFCI)

	ENABLING OBJECTIVES/KEY INDICATORS

	· Explain relevant safety precautions/procedures
· Identify the laws concerning smoke detectors
· Identify the materials necessary to install smoke detectors
· Identify associated wiring

· Identify connection materials

· Describe the procedure used to install smoke detectors

· Identify the function of alarm systems

· Explain the operation of alarm systems

· Describe the wiring methods for alarm systems

· Describe the installation procedures for alarm systems

· Describe the component parts of a commercial floor plan

· Identify residential electrical components and their symbols and notations

· Describe types of wall, ceiling, and floor construction and explain their effect on commercial wiring practices

· Explain the use of dimensioning on plans

· Describe installation methods and requirements involving Arc Fault Circuit Interruption (AFCI)

· Describe installation methods and requirements involving Ground Fault Circuit Interruption (GFCI)


COURSE CONTENT OUTLINE

· Safety

· Electrical Symbols and Outlets

· Conductors

· Circuits

· Lighting

· Low-voltage

· Detectors

· Service entrance

RECOMMENDED METHODS OF EVALUATION:  The table of specifications below identifies the number of enabling objectives/key indicators per cognitive domain level of learning (Knowledge, Comprehension, Application) per module.  The instructor should develop 1-3 test questions per Knowledge Level of Learning, 2-4 test questions per Comprehension Level of Learning, and 5-6 questions per Application Level Learning.   The numbers shown on the table of specifications represent minimum recommended questions per module to ensure adequate sampling of knowledge and behavior.  The instructor should use the following test item types for each level of learning:

Knowledge:  Alternative Response test items (true/false or yes/no) 

Comprehension:  Multiple Choice

Application: Multiple Choice, Short Answer Exercises

The table of specifications below identifies the number of criterion objectives per module.  The instructor should ensure each student meets the performance and standards published in each objective.
TABLE OF SPECIFICATIONS:

	Domain of Learning/

Content
	Cognitive Domain

Knowledge   Comprehension   Application
	Total Cognitive
	Total Performance

	MODULE A
	9
	16
	-
	25
	4

	MODULE B
	5
	23
	-
	28
	13

	MODULE C
	6
	10
	-
	16
	4

	Number of indicators per level
	20
	49
	0
	69
	21
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