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Introduction
Annotation: 
In this unit students will learn about the hazard of electrical shock, including its effect on the human body, how to reduce potential injury due to electrical shock, and OSHA-mandated safe work practices related to electrical shock. A demonstration of selecting, inspecting, and putting on voltage-rated gloves is included, as well as OSHA-recommended lockout/tagout procedures.

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. 

and isolation programs, confined spaces, breathing, and fall protection.

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

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.

National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings:
· Students will understand the importance of following correct safety procedures
· Students will understand the general construction and OSHA rules.
· Students will understand the problems associated with not following guidelines.
Essential Questions: 
· Why must you follow the correct safety procedures?
· What is OSHA?
· What other problems, other than health, could be the outcome of not following safety guidelines?
Knowledge from this Unit:  
· Students will know the effects of current flow through the body.
· Students will be able to differentiate between correct safety procedures and unsafe.
· Students will be able to describe correct safety procedures.
Skills from this Unit:  
1. Identify the effects of current flow through the human body.

2. Maintain a safe approach distance based on the voltage level present.

3. Select, inspect, and properly put on voltage-rated insulating gloves.

4. Define OSHA and the electrical safe work practices mandated and/or recommended by OSHA

5. Comply with a lockout/tagout plan.

6. Understand the purpose of NFPA 70E.




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 – 8

· CONTREN Connect Active Figure 3

Assessment(s) Description/Directions:
1. Have the students complete CONTREN Connect Active Figure 3.

2. Have the students answer Review Questions 1 – 8 for Sections 1.0.0 – 5.0.0. Provide correct answers and remediation at the end of the quiz.

Attachments for Assessment(s): Please list.

Learning Experiences
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. 

and isolation programs, confined spaces, breathing, and fall protection.


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

and safe manner.

2.  Review Essential Questions.

· Why must you follow the correct safety procedures?
· What is OSHA?
· What other problems, other than health, could be the outcome of not following safety guidelines?

3.  Identify and review the unit vocabulary. 


4.  Assessment Activity.
· Review the objectives to be covered in this module. Ask the students if they have any questions.

· 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.

· List common electrical hazards.

· Explain that the effects of electrical shock are dependent on many variables.

· Explain that the reason the majority of fatal shocks are caused by voltages below 600 volts is because of frequent exposure to these voltages.

· Emphasize the importance of using grounded or double-insulated tools and GFCIs.

· Point out that electrical burns can be caused by current flow through the body or by arc flash, which can also throw objects and molten metal.

· Explain that the approach distances listed relate to qualified persons. 

· Note that unqualified persons must maintain a much greater approach distance.

· Provide voltage-rated rubber gloves for the students to examine.

· Explain that the insulating properties are provided by the rubber gloves, and the leather sleeves only protect the rubber gloves from punctures.

· Show how to identify the voltage rating on a pair of gloves.

· Demonstrate how to inspect rubber gloves.

· Explain that gloves must be tested by a certified testing lab every six months.

· Provide samples of other PPE such as blankets, aprons, gauntlets, hot sticks, fuse pullers, grounding straps, face shields, and other eye protection.

· Emphasize that all circuits are considered energized until proper steps have been taken to put the circuit or equipment in an electrically safe work condition.

· Explain that OSHA 29 CFR Part 1910 covers safety regulations related to general industry, and OSHA 29 CFR Part 1926 covers safety regulations related to the construction industry.

· Explain the importance of lockout/tagout and the proper techniques used to safely turn on or reset a circuit breaker.

· Pass around a double insulated tool that has been disassembled so that the students can see how the interior insulation lines the housing. (Make sure the power cord has been removed to prevent the tool from being energized.)

· Explain that electrical tools that are not double insulated must have a power cord that includes a grounding conductor.

· Emphasize the importance of NEVER removing the grounding prong from either an extension cord or an electrical tool.

· Explain how a GFCI device provides electrical safety to the user.

· Pass around a GFCI circuit breaker and a GFCI receptacle.

· Explain that a GFCI circuit breaker protects all outlets connected to the circuit, whereas a GFCI receptacle only protects whatever is connected to it.

· Explain that lockout/tagout procedures may differ for various locations.

· Explain the importance of reviewing and complying with the lockout/tagout procedures for the facility you are working in.

· Create a simple lockout/tagout program in class and have the students demonstrate their understanding by applying locks and tags to a disconnecting device according to the in-class program developed.

· Discuss the purpose of NFPA 70E.

MODULE 2
· Review the objectives to be covered in this module. Ask the students if they have any questions.

· 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.

List the common applications of boxes in a raceway system.

· Show examples of metal and nonmetallic boxes and allow the students to examine them.

· Point out the special requirements for boxes used with lighting fixtures and ceiling fans.

· Explain that octagon and round boxes are commonly used with wall- and ceiling-mounted lighting fixtures.

· Discuss the NEC® requirements for round boxes.

· Demonstrate how an extension ring can be used to add volume to a box.

· Point out the depth gauge on a typical device box.

· Explain that special boxes are required for wet or damp locations.

· Show examples of components that add to outlet box capacity.

· Show examples of components that require deductions in outlet box capacity.

· Show examples of components that can be disregarded when calculating outlet box capacity.

· Demonstrate how to select the appropriate box for a typical installation and then calculate its capacity. Have the students practice selecting boxes and calculating box capacity.

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

· Provide several straight pull box sizing problems and have the students solve them.

· Provide several angle pull box sizing problems and have the students solve them.

· Have the students look up the installation requirements for boxes in the NEC®.

· Point out the NEC® and industry standards for receptacle placement. 

· Remove the cover plates from the classroom light switches and/or receptacles and have the trainees identify whether they meet the NEC® gap and setback requirements.

· Demonstrate how to strip wires and connect them using wire nuts.

· Have the students practice wire stripping and connections.

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

· NFPA 70E, Standard for Electrical Safety in the Workplace, National Fire Protection Association, Quincy, MA: National Fire Protection Association.

· OSHA 29 CFR Part 1910 and OSHA 29 CFR Part 1926, Occupational Safety and Health Administration, U.S. Department of Labor.

· Performance Projects: Job Sheets for the Electrical Industry, Level One, New York: Prentice Hall.

· Contren Connect Electrical 1 Anotated 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): 
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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