FREEDM Systems Center Research Experience for Teachers, June 2011


Getting Smart about Electrical Energy
Subject/Curriculum Area(s): Earth/Environmental Science, 
Associated Unit: FREEDM to work smarter with electricity in North Carolina

Grade Level: High School Science (9-12)
Time Required: 2 days (90 minute block schedule



Summary: Students will explore alternative energy possibilities as well as alternative energy careers available in North Carolina. North Carolina State University’s Science House’s partnership with FREEDM system center provides the base of information in which students will explore the sustainability of electrical energy options. By examining the FREEDM centers research students will be able to explain what the smart grid is and how industry, research, and education are working together to create a more sustainable electrical energy system. 

Engineering Connection:
2. Design a Part of Something to Fit a Particular Application

By examining the FREEDM Systems Research Center students are able to use the science concept of energy sustainabliity to see how engineers are designing solutions to meet our energy needs. 
Engineering Category: Relating science and/or math concept(s) to engineering 

Keywords: Sustainability, Smart Grid, Engineering
Educational Standards

· North Carolina Essential Standard for Earth and Environmental Science 
· 2.8.1(EEn.2.8.1): Evaluate alternative energy technologies for use in North Carolina. 

· North Carolina Essential Standards Grades 9-12, Information and Technology Essential Standards

· HS.TT.1Use technology and other resources for assigned tasks.

· HS.RP.1Design project-based products that address global problems.

· Common Core ELA
· RST.9-10.7 Integrate and evaluate content presented in diverse media and formats, including visually and quantitatively, as well as in words. 

· WHST.9-10.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the usefulness of each source in answering the research question; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and following a standard format for citation.

· WHST.9-10.9 Draw evidence from informational texts to support analysis, reflection, and research.

· ITEEA:

· The Nature of Technology Standard 3: Students will develop an understanding of the relationships among technologies and the connections between technology and other fields of study.

· Technology and Society Standard 6: Students will develop an understanding of the role of society in the development and use of technology.

· Abilities for a Technological World Standard 13: Students will develop abilities to assess the impact of products and systems.

· The Designed World Standard 16. Students will develop an understanding of and be able to select and use energy and power technologies.
Pre-Requisite Knowledge: None
Essential Questions:

•
I can evaluate my personal use of electricity.

•
I can evaluate alternative energy possibilities in NC
Learning Objectives

After this lesson, students should be able to:

· By the end of this lesson, students will be able to evaluate their use of electricity and will demonstrate this through the completion of a personal energy survey and class discussion.

· By the end of this lesson, students will be able to evaluate alternative energy possibilities in North Carolina by completing a webquest assignment about the FREEDM Systems Center and will demonstrate this by presenting a product that highlights research partners and al alternative energy possibilities in North Carolina.
Materials:

Getting Smart about Electrical Energy Webquest (one copy per student)
FREEDM Overview PowerPoint : attached
FREEDM Systems Center website: http://www.freedm.ncsu.edu/ 

The Science House FREEDM videos: http://www.science-house.org/index.php/freedm-videos 
Introduction / Motivation: How sustainable is your energy consumption? 
Using the Personal Energy Survey provided by Kilowatt Ours students will assess their personal energy usage and complete a class discussion of personal energy consumption.

YOUR PERSONAL ENERGY SURVEY BEFORE-YOU-WATCH KILOWATT OURS

ACTIVITY 3 (pages 12-15)
Lesson Background & Concepts for Teachers: 
Procedure (Cognitive Teaching Strategies):
Vocabulary / Definitions

	Word
	Definition

	Sustainability
	

	Smart Grid
	

	Technology
	

	Green Energy
	

	Infrastructure
	

	Efficiency 
	


Associated Activities (list from TeachEngineering)

Off the Grid
Lesson Closure

Presentation of information for evaluation activity.
Assessment: Rubric attached at the end of the lesson
Lesson Extension Activities: Research admission requirements to NC State. Students could research different engineering degree options and the admission requirements for each one.
Copyright: NC State University
Supporting Program

· FREEDM Systems Center RET Program. Engineering Research Center Grant funded by the National Science Foundation and industry partners (Award #0812121, Division of Engineering Education and Centers).
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