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Introduction
Annotation: 
This lesson is a classroom session in which the students will be introduced to the various types of metal and nonmetallic conduit used to protect electrical wiring. 

Grade(s): 
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  



15 hours
Author: 


Kevin Ward
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-E1-1. Students will know, understand, and apply general construction and 

specific OSHA and EPA safety concepts and practices.
ACT-E1-2. Students will use tools, instruments, and equipment in a professional 

and safe manner.

ACT-E1-3. Students will understand the selection, handling, storage, and proper 

use of electrical materials.

GPS Academic Standards:
SSCG15. The student will explain the functions of the departments and agencies of the 

federal bureaucracy. 

SSUSH16. The student will identify the key developments in the aftermath of WW I.

MM1A1. Students will explore and interpret the characteristics of functions, using 

graphs, tables, and simple algebraic techniques. 

MMA2. Students will simplify and operate with radical expressions, polynomials, and 

rational expressions. 

MM1A3. Students will solve simple equations. 

MM1G1. Students will investigate properties of geometric figures in the coordinate plan 

SP2. Students will evaluate the significance of energy in understanding the structure of 

matter and the universe.

SSCG18. The student will demonstrate knowledge of the powers of Georgia’s state and 

local governments 

ELA9RL5. Student understands and acquires new vocabulary and uses it correctly in 

reading and writing.

National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings:
· Students will understand the proper use of electrical conduit.
· Students will understand the different types of conduit.
· Students will understand the importance of electrical conduit.
Essential Questions: 

· What is electrical conduit?
· Why is electrical conduit important?
· What types of conduit are rated for different environments?
Knowledge from this Unit:  
· Students will know the different types of electrical conduit.
· Students will be able to correctly identify the proper conduit for the job.
· Students will be able to describe the characteristics of each type of conduit.
Skills from this Unit: 
1. Identify various types of conduit.

2. State the applications and limitations of the various types of conduit as specified by the NEC®.

3. Identify the methods used to join various types of conduit.




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. 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	
	Individual project

	
	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

	
	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

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ 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

	
	Post-test


Assessment(s) Title:

· Module Review Questions 1 – 4

· CONTREN Connect Active Figure 5 

Assessment(s) Description/Directions:
· Have the students complete CONTREN Connect Active Figure 5.

· Have the students complete Review Questions 1 – 4 for Sections 1.0.0 – 3.2.10. Provide correct answers and remediation at the end of the quiz.

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

1.  Identify the Standards. Standards should be posted in the classroom for each lesson.

ACT-E1-1. Students will know, understand, and apply general construction and 

specific OSHA and EPA safety concepts and practices.

ACT-E1-2. Students will use tools, instruments, and equipment in a professional 

and safe manner.

ACT-E1-3. Students will understand the selection, handling, storage, and proper 

use of electrical materials.


2.  Review Essential Questions.

· What is electrical conduit?
· Why is electrical conduit important?
· What types of conduit are rated for different environments?

3.  Identify and review the unit vocabulary. 


4.  Assessment Activity.
· Explain that students must obtain a score of 70% on the Module Exam and perform certain tasks to the satisfaction of the instructor to receive credit for the module.

· Explain that raceway must be installed to meet the requirements of the NEC®.

· Define the term raceway and discuss the different types of raceways.

· Compare the wall thicknesses of the three types of conduit. Provide examples for the students to examine.

· Discuss the uses of EMT, including its limitations. 

· Refer the students to NEC Article 358.

· Provide EMT fittings for the students to examine.

· Demonstrate how setscrew fittings are installed on EMT.

· Allow the students to examine some setscrew fittings.

· Discuss the advantages and disadvantages of RMC.

· Refer the students to NEC Article 344.

· Discuss the advantages and disadvantages of aluminum conduit.

· Discuss the advantages and disadvantages of IMC.

· Refer the students to NEC Article 342.

· Discuss the conditions under which PVC conduit can be used. 

· Refer the students to NEC Article 352. 

· Explain how to interpret the markings on PVC.

· Emphasize the importance of expansion couplings.

· Discuss common applications for LFNC. Provide an example for the students to examine.

· Explain that flexible metal conduit is often used to connect equipment that vibrates during operation.

· Show the students a section of flexible metal conduit and allow them to examine it.

· Show the students examples of couplings used to adapt flexible metal conduit to other types.

· Discuss the support requirements for various types of conduit. Refer the students to the applicable sections of the NEC®.

· Have the students look up the requirements for boxes and fittings in NEC Section 300.15.
· Show example of metal couplings and allow the students to examine them.

· Explain what a conduit body is and show examples of various types.

· Discuss the NEC® fill requirements for conduit bodies.
· Explain why pull points are needed in wiring runs.

· Discuss the different Type L conduit bodies and explain how to identify them.

· Allow the students to practice identifying conduit bodies.

· Ask the students to describe a situation where a Type T conduit body would be needed.

· Ask the students to describe a situation where a Type X conduit body would be needed.

· Show examples of threaded waterproof hubs and allow the students to examine them.

· Use a section of conduit, an insulating bushing, and a box to show the students how insulating bushings are installed.

· Describe some conditions in which grounded insulating bushings would be used.

· Ask the students to describe some situations in which offset nipples might be used.

· Show examples of offset nipples and allow the students to examine them.

· Show various types of locknuts and bushings and identify the purpose of each type.

· Demonstrate how to make a conduit-to-box connection.

· Have the students practice making conduit-to-box connections.
· Discuss the purpose of sealing fittings.

· Show examples of sealing fittings and allow the students to examine them.

· Demonstrate how the fittings are sealed.

· Ask the students to identify environments in which such fittings might be required.

· Review the objectives to be covered in this lesson.  Ask the students if they have any questions.

· Discuss the use of tie wraps and cable straps. Provide examples for the students to examine.

· Discuss the use of wood screws. Provide examples for the students to examine.

· Discuss the use of lag screws. Provide examples for the students to examine.

· Show examples of concrete screws.

· Note the advantage of thread-forming screws. Provide examples for the students to examine.

· Discuss the use of thread-cutting screws. Provide examples for the students to examine.

· Provide examples of drywall screws for the students to examine.

· Point out that drive screws are installed using a hammer. Provide examples for the students to examine.

· Discuss the use of hammer-driven pins. Point out that they require a special installation tool. Provide examples for the students to examine.

· Explain that a powder-actuated fastener is installed using a gunpowder charge and can be deadly if used carelessly or by untrained operators.

· Discuss the various types of one-step anchors. Provide examples for the students to examine.

· Explain that bolt anchors provide a means of bolting equipment into a finished surface, such as a concrete floor. Provide examples for the students to examine.

· Discuss the various types of screw anchors. Provide examples for the students to examine.

· Show examples of self-drilling anchors and explain that they are installed using a hammer drill.

· Emphasize the importance of following the fastener manufacturer’s instructions when drilling pilot holes.

· Show examples of various toggle bolts.

· Discuss sleeve-type, wallboard, and metal drive-in anchors. Provide examples for the students to examine.

· Point out that epoxy holds well but hardens very quickly.

· Show the different types of straps used to support conduit. Allow the students to examine the straps.

· Show a typical standoff support.

· Explain the purpose of framing channels.

· Explain how beam clamps are used to support framing channels and other suspended wireway systems.

· Show the students a beam clamp and allow them to examine it.

· Have the students look up the fill factors and derating factors for wireways in the NEC®.

· Describe some environments in which wireway systems might be used.

· Discuss the difference between a raintight trough and a raintight lay-in wireway. If available, show the students an example of each.

· Describe some conditions under which each type might be used.

· Show the students how a section of wire trough is assembled, including the cover and end caps. 

· If available, show the students components and fittings of wireway systems, including screw-on, hinged, and snap-on types.

· Demonstrate how connectors are attached to a wireway.

· Describe the different types of connectors and fittings used with wire trough systems. 

· If available, show various wireway connectors and fittings and allow the students to examine them.

· Point out that wireways must be supported every 5 feet.

· Provide an example of a wireway hanger for the students to examine.

· Provide examples of surface raceway for the students to examine.

· Have the students look up the requirements for surface raceways in the NEC®.

· Show the students a section of pancake raceway and allow them to examine it.

· Note that special barriers are required when running both power and signal wiring through the same raceway.

· Discuss the advantages of multi-outlet systems.

· Explain the advantages of underfloor raceway systems.

· Explain that concrete decks are often poured on corrugated metal forms. Power and low-voltage conductors can be routed through the openings in the cellular floor. 

· Review the objectives to be covered in this lesson.  Ask the students if they have any questions.

· Refer the students to NEC Article 392 and discuss the uses and limitations of cable tray.

· Identify different cable tray components. Provide examples for the students to examine.

· Describe the different types of suspension/support methods for cable tray. 

· Explain that proper storage prevents waste and speeds installation.

· Point out the need to seal conduit ends.

· Discuss the correct methods for handling raceway.

· Give some examples of situations in which electricians may encounter underground duct systems.

· Discuss monolithic and cable-in-duct systems.

· Explain that underground electrical facilities are commonly accessed through manholes.

· Explain that box and conduit installation requirements vary depending on the type of construction.

· Show an example of a tile ring.

· Explain that masonry boxes are preferred when installing boxes in a concrete wall.

· Demonstrate how to attach a box to a steel stud and connect it to a flexible raceway system. Have the students practice installing boxes and raceways.

· Point out that NM cable must be protected when run through metal studs.

· Describe the NEC® requirements for running EMT through wooden studs.

· Discuss the use of nail plates. Provide an example for the students to examine.

· Note the special requirements for routing conduit across structural roofing members.

· Explain that structural steel beams and other support members cannot be drilled for conduit runs, so the conduit must be suspended using special anchoring devices. 

Attachments for Learning Experiences: Please list.
Notes & Reflections: 
Additional Resources

· User Guide to Product Specifications for Metal Electrical Conduit and Tubing, www.nema.org.

· Contren Connect Electrical 1 Annotated Instructors Guide (available from NCCER).

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:
Attachment(s): Supplemental files not listed in assessment, learning experiences, and performance task.
Materials & Equipment: 
What 21st Century Technology was used in this unit:
Top of Form

	
	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
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
	
	


Bottom of Form
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