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Wiring Methods
ELT 110



COURSE DESCRIPTION

This course is a study of various tasks, wiring methods, materials, and associated NEC requirements that students will be required to work with in residential and commercial wiring courses.  This is a CORE course.  This course supports CIP code 46.0302.

CREDIT HOURS 

Theory Credit Hours  
  

1credit hour

Lab Credit Hours



2 credit hours

Total Credit Hours 



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

INSTRUCTIONAL NOTE:  Foundational academic skills in General Math including such topics as integers, percents, ratios 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

· Read and interpret blueprints and schematics

· Use hand tools safely

· Install electrical wiring, equipment, apparatus, and fixtures

· Connect conductors using various connections

· Splice conductors using various hardware

· Terminate conductors using various hardware

· Use a multimeter

· Use an inductive voltage detector

· Use an ohm meter

· Check fuse(s) for open links
GENERAL INSTRUCTIONAL OBJECTIVES  

The cognitive objective for this course is for each student to comprehend foundational knowledge of wiring methods 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 of electrical wiring methods encountered in various settings 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 all required resources necessary to accomplish the task.  Specifications may be in the form of, but not limited to, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab assignments, or any combination of specifications.

	MODULE A – SAFETY

	INDUSTRY/PERFORMANCE COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	Use hand tools safely


	Identify proper tools and utilize in a safe manner.

Perform safety checks of equipment, tools and accessories safely.

	ENABLING OBJECTIVES/KEY INDICATORS

	· Identify the steps associated with safety checks of equipment, tools and accessories.

· Explain hazards associated with specific types of equipment and tools

· Use tools safely.

	MODULE B – CONDUCTORS

	INDUSTRY/PERFORMANCE COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	Install electrical wiring, equipment, apparatuses, and fixtures
	Install basic electrical wiring, equipment, apparatuses, and associated fixtures within NEC and other identified regulatory requirements or codes.

	Connect conductors
	Connect conductors using various connections within NEC and other identified regulatory and code requirements.

	Splice conductors
	Splice conductors using various hardware within NEC and other identified regulatory and code requirements.

	Terminate conductors
	Terminate conductors using various hardware within NEC and other identified regulatory and code requirements.

	Use a multimeter
	Utilize a multimeter to measure various continuity parameters including resistances, voltages, etc.

	Use an inductive voltage detector
	Utilize an inductive voltage detector to measure various induced voltage parameters.

	Use an ohmmeter
	Utilize an ohmmeter to measure various resistance parameters.

	Check fuse for open links
	Perform check on fuse(s) for open links and determine serviceability.

	Read and interpret blueprints and schematics
	Read and interpret electrical diagrams and blueprints


	ENABLING OBJECTIVES/KEY INDICATORS

	· Identify insulation types

· Identify conductor types and properties

· Identify wiring components

· Identify wiring symbols/design blueprints

· Correctly size and derate conductor types

· Discuss conductor temperature ratings

· Discuss voltage drop and how it effects the branch circuit

· Correctly strip solid and stranded conductors of various sizes
· Identify types of over-current protection
· Identify and interpret electrical diagrams and blueprints.

	MODULE C – CONNECTION METHODS

	INDUSTRY/PERFORMANCE COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	Connect conductors using various connections
	Connect conductors using the pigtail connection

Connect conductors using the compression connection

	Splice conductors using various hardware


	Splice conductors using wire-nuts

Splice conductors using wing-nuts

Splice conductors using scotcholks

Splice conductors using solderless conductors

Splice conductors using split-bolt connectors

Splice conductors using crimp connectors

	Terminate conductors using specified hardware
	Terminate conductors using wire-nuts

	ENABLING OBJECTIVES/KEY INDICATORS

	· Connect conductors using the western union connection

· Connect conductors using the pigtail connection

· Connect conductors using the compression connections

· Splice and terminate conductors suing wire-nuts

· Splice and terminate conductors using wing-nuts

· Splice and terminate conductors using scotchloks

· Splice and terminate conductors using solderless connectors

· Splice and terminate conductors using split-bolt connectors

· Splice and terminate conductors using crimp connectors


	MODULE D – INSTALLATION METHODS

	INDUSTRY/PERFORMANCE COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	Install electrical wiring, equipment, apparatus, fixtures and support systems.
	Wire an electrical circuit according to a diagram.

Test the circuit for continuity.

	ENABLING OBJECTIVES/KEY INDICATORS

	· Design and install single-pole switch control lighting circuits

· Design and install two switch control lighting circuits

· Design and install three switch control lighting circuits

· Design and install four switch control lighting circuits

· Design and install five switch control lighting circuits

· Design and install receptacles using feed-thru terminals

· Design and install receptacles using pigtail splices

· Design and install receptacles using split circuit method

· Install electrical equipment and devices using correct connector and bonding methods

· Understand electrical equipment and devices using correct connector and bonding methods


COURSE CONTENT OUTLINE

· Safety

· Conductor types

· Insulation types

· Wiring symbols

· Voltage drop

· Circuits

· Receptacles

Switches

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.  Instructors should develop a minimum of 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:  Multiple Choice, Alternative Response test items (true/false or yes/no)

Comprehension:  Multiple Choice, Short answer

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
	1
	1
	1
	3
	2

	MODULE B
	5
	2
	3
	10
	9

	MODULE C
	0
	0
	9
	9
	9

	MODULE D
	0
	1
	8
	9
	2

	Number of indicators per level
	6
	4
	21
	31
	22
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