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PATHWAY: 
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COURSE:  

Introduction to Construction
UNIT: 


Electrical: Introduction to the National Electrical Code® 
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Introduction

Annotation: This unit covers the introductory material for the Electrical trade. This course is preceded by the Occupational Safety and Fundamentals course. This course offers an opportunity for students to build on their knowledge and skills developed in Occupational Safety. It introduces them to four construction craft areas and is also the second step towards gaining a Level One Industry Certification in one of the craft areas.

Occupational Safety and Fundamentals is a pre-requisite for this course

Grade(s): 
	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  This unit should take 2 ½ hours
Author: Jim Steel, Lee County 9th Grade Campus


Additional Author(s): 


Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.

Focus Standards

GPS Focus Standards:  

ACT-IC-1: Students will explain history and traditions of the four building trades

a. Explain the history of carpentry, masonry, plumbing, and electrical. 

b. Associate the history of the trades with other events in history. 

c. Demonstrate a basic understanding of the history of the tools related to each craft. 

GPS Academic Standards:

SSCG4. The student will demonstrate knowledge of the organization and powers of the national government.

 SSCG15. The student will explain the functions of the departments and agencies of the federal bureaucracy.

 SSWH7. The student will analyze European medieval society with regard to culture, politics, society, and economics.

 SSWH9. The student will analyze change and continuity in the Renaissance and Reformation.

 SSEM13. The student will explain how markets, prices and competition influence economic behavior. 

ELA9RL5. Student understands and acquires new vocabulary and uses it correctly in reading and writing.
National / Local Standards / Industry / ISTE:

NCCER 26107-05 Introduction to the National Electrical Code


Understandings & Goals

Enduring Understandings: Enduring understandings are statements summarizing important ideas and have lasting value beyond the classroom. They synthesize what students should understand – not just know.
The goal of this unit is to introduce students to the National Electrical Code and its relationship to the electrical craft trade. Students will explore how the various crafts have influenced and been influenced by history.


Essential Questions: Essential questions probe for deeper meaning and understanding while fostering the development of critical thinking and problem-solving skills. Example: Why is life-long learning important in the modern workplace?

Electrical:


What are the skills needed to be a successful electrician?

Why is knowledge of the history of the development of the National Electrical Code (NEC®) important to understand?
Why is a thorough knowledge of building codes critical to the electrician?

Knowledge from this Unit:  

Upon completion of this lesson, the student will be able to do the following:

1. Explain the purpose and history of the National Electrical Code® (NEC®).

2. Describe the layout of the NEC®.

3. Explain how to navigate the NEC®.

4. Describe the purpose of the National Electrical Manufacturers’ Association (NEMA) and the National Fire Protection Association (NFPA).

5. Explain the role of testing laboratories.
Skills from this Unit:
Upon the completion of this unit the student will be able to do the following:

1. Use NEC Article 90 to determine the scope of the NEC®. State what is covered by the NEC® and what is not.

2. Find the definition of the term feeder in the NEC®.

3. Look up the NEC® specifications that you would need to follow if you were installing an outlet near a swimming pool.

4. Find the minimum wire bending space required if two No. 1/0 AWG conductors were to be installed in a junction box or cabinet.


Assessment(s)

Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 

	X
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	
	_x_ Quizzes/Tests

_x Unit test

	
	Group project

	X
	Individual project

	X
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences

__ Partner and small group discussions

__ Whole group discussions

_x_ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment(s) Title:

Electrical:  See the Electrical Level One test booklet for Written and Performance Tests: 26107-05

Assessment(s) Description/Directions:

Contren provides written and performance tests for each section. See the Instructor Guides for the materials. The assessment materials should be kept under lock and key. Written tests can also be accessed through TestGen software.
Attachments for Assessment(s): Please list.

Learning Experiences

Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 

Sequence of Instruction
Prior to each unit:

Lesson 1: Purpose and History of the NEC®, Layout of the NEC®, Navigating the NEC®, and other Organizations:
1. Identify the Standards
2. Review the Essential Questions

Why is the understanding of the NEC® vital to performance of an electrician?
Why does an Electrician need to be totally familiar with the NEC®?

3. Identify and review the unit vocabulary. 

Articles
Chapters     Exceptions       Fine Print Note (FPN)         Parts

National Electrical Manufacturers Association (NEMA) 
  Sections
National Fire Protection Association (NFPA)
      National Recognized Testing Laboratories (NRTLs)

       4. Lesson Content: Purpose and History of the NEC®, Layout of the NEC®, Navigating the NEC®, and other Organizations

A. Purpose and History of the NEC®: Discuss the purpose of the NEC®. Stress the importance of becoming familiar with NEC® requirements.
1. History:  
a) Who is Involved: Discuss the history and structure of the NEC® Committee
Discuss various pictures of job-site electrical hazards. Discuss the changes in code books over the years. 

B. Layout of the NEC®: Discuss the layout of the NEC®
1. Types of Rules

2. NEC® Introduction: Review the parts of the introduction
· Purpose of the NEC®
· Scope of the code book

· Code Arrangement

· Code enforcement

· Mandatory rules and explanatory material

· Formal interpretation

· Examinations of equipment for safety

· Wiring planning

· Metric units of measurements

3. Body of the NEC®: Discuss NEC® Article 100
a) NEC® Definitions

Discuss some of the definitions included in NEC® Article 100

Include: Labeled


Listed


UL-Underwriter’s Laboratories

4.
Reference Portion of the NEC®

a) Organization of the NEC®: Discuss Chapter organization of the NEC®
· NEC® Chapters 1, 2, 3, and 4: Design and installation of Electrical Systems

· NEC® Chapters 5, 6, and 7: Special Occupancies, equipment and conditions

· NEC® Chapter 8: Communication systems

· NEC® Chapter 9: Tables

· Annexes A through F-Helpful Information that is not mandatory

· Annex A:product safety standards

· Annex B: determining ampacities of conductors under engineering supervision

· Annex C: conduit fill tables for multiple conductors

· Annex D: examples of calculations for branch circuits, feeders and services

· Annex E: types of construction

· Annex F: Cross reference index for the articles that were renumbered in the 2005 code
5.
Text in the NEC®: Review the different types of text in the NEC®
· Bold black letters

· Exceptions

· Fine print notes (FPNs)

· Figures

· Tables

C. Navigating the NEC®: Demonstrate how to locate information in the NEC®. Have students practice finding information in the NEC®. 
1. Equipment for General Use: Discuss NEC Chapter 4
· NEC® Article 404

· NEC® Article 406

· NEC® Article 410

· NEC® Article 430

· NEC® Articles 440-460

· NEC® Article 480

2. Special Occupancies: Discuss the three classes of special occupancy location and provide examples of each type
· NEC® Article 500

· NEC® Articles 501.10, 502.10, and 503.10

· Class I
· Class II
· Class III
· NEC® Articles 511 & 514

· NEC ®Articles 520

· NEC® Chapter 5 

3. Special Equipment: Discuss NEC Chapter 6
· NEC® Article 600

· NEC ®Article 610

· NEC® Article 620

· NEC® Article 630

· NEC® Article 640

· NEC® Chapter 6 

4. Special Conditions: Discuss NEC® Chapters 7 & 8
5. Examples of Navigating the NEC®-Discuss and demonstrate how to find the NEC requirements for example installations
a)    Installing Type SE Cable
Step 1: Look in the NEC® Table of Contents and find the appropriate category

Step 2: NEC® Article 230

Step 3: Scan to NEC® Section 230.51 

b)   Installing Track Lighting

Step 1: Look in the NEC® Table of Contents and find the appropriate category

Step 2: NEC® Article 410

Step 3: NEC® Article 410-section Part XV, Lighting Track

Step 4: Turn to the page listed

Step 5: NEC® Section 410.100

Step 6: NEC® Section 410.101 (C)

Step 7: Definition: NEC® Article 100

Step 8: Review
D. Other Organizations

a. Role of Testing Laboratories: Discuss the roles of various testing laboratories
b. National Recognized Testing Laboratories: Discuss NRTLs
c. National Electrical Manufacturer’s Association: Discuss NEMA
Attachments for Learning Experiences: 
Review the Think about it sections
Notes & Reflections: This section is primarily classroom lecture. It may be modified to meet the instructor’s needs. Portions may be moved to different parts of the school year such as the sections on careers. The safety portion should be covered in the beginning of the year prior to any shop/lab activities. 
Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  

Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 

Attachments for Culminating Performance Task: Please list.


Unit Resources 

Web Resources: Various sources can by found through internet search engines. One source that has an accumulation of sources is found at www.cefga.org
Attachment(s): Supplemental files not listed in assessment, learning experiences, and performance task.

Materials & Equipment:
Overhead projector and screen

Whiteboard/chalkboard

Appropriate personal protective equipment

Transparencies

Markers/chalk

Copy of the latest edition of the National Electrical Code®

Module Examinations

Performance Profile Sheets

 PowerPoint slides are available from Contren with the classroom and instructor textbooks. Please note that the instructor should preview and modify the PowerPoint presentations to the class prior to instruction.
What 21st Century Technology was used in this unit?
Top of Form

	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form
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ACCT











Georgia CTAE Resource Network Unit Plan Resource
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