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Earth’s Resources and Human Activity: Energy Efficiency

Shelley This

New Bremen High School

Kent State University (Online)

Grades 10 & 11

Science/Earth and Environmental 

Topic: Earth’s Resources and Human Activity

Specific Pathfinder: Energy Efficiency

Related Pathfinders: Human Impact; Global Warming

This pathfinder contains resources for a research project on energy efficiency as it relates to renewable and alternative energy.  

Subject Terms:
Energy efficiency, renewable energy, non-renewable energy, alternative energy, power sources, wind power, solar power, geothermal energy, hydropower, biofuel, nuclear power, sustainability, green technology

Ohio Academic Content Standards: 

Primary Standard:

Science and Technology Grades 11-12

Benchmark A Predict how human choices today will determine the quality and quantity of life on Earth.

Indicator 5: Investigate that all fuels (e.g., fossil, solar and nuclear) have advantages and disadvantages; therefore society must consider the trade-offs among them (e.g., economic costs and environmental impact).

Indicator 6: Research sources of energy beyond traditional fuels and the advantages, disadvantages and trade-offs society must consider when using alternative sources (e.g., biomass, solar, hybrid engines, wind and fuel cells).

Related Standards:

Earth and Space Sciences Grade 10

Benchmark D: Describe the finite nature of Earth’s resources and those human activities that can conserve or deplete Earth’s resources.

Indicator 5: Explain how the acquisition and use of resources, urban growth and waste disposal can accelerate natural change and impact the quality of life.

Earth and Space Sciences Grade 11

Benchmark C: Explain that humans are an integral part of the Earth’s system and the choices humans make today impact natural systems in the future.

Environmental Science (Draft, Adoption anticipated for June 2010)

This topic goes beyond what was part of earlier renewable and nonrenewable energy resources to learn about the effectiveness and efficiency for differing varieties at a local, state, national, and global level.  In addition, Earth’s resources (abiotic and biotic) as they relate to environmental issues (such as mining) are included.

Energy Resources


Renewable and nonrenewable energy sources and efficiency


Alternate energy resources and efficiency

Museum Web Sites (For Students)

Great Lakes Science Center http://www.glsc.org/energy/renewable.php#
Renewable Energy Exhibits

Describes the use of wind turbines and solar panels as forms of alternative energy at the science center. The “Facts and Figures” provide detailed information about each exhibit and its efficiency.  The “Live Data” link provides actual real time data for both including environmental benefits since installation.  It also provides flash presentations on how they work.

California Academy of Sciences: Science Today 
http://www.calacademy.org/sciencetoday/
This news forum provides current science news including a section devoted to sustainability.  Students could search “efficiency” or “energy efficiency” to pull up current and past articles concerned with energy efficiency. Students could also explore the green technology behind the new building’s design – the living roof , solar panels, etc.

Peterson Automotive Museum (Los Angeles, California)

http://www.petersen.org/default.cfm?docid=1052
Exhibit: ALTERNATIVE POWER :Lessons from the Past, Inspiration for the Future

The curator has provided a fascinating history of the power choices behind the automotive industry.  Pros and cons of the various energy sources for transportation are mentioned. There is downloadable teacher guide and past exhibit information on alternative power. 
Museum Web Sites (For Teachers)

California Academy of Sciences: Energy A Day in My Life (Lesson Plan)

http://www.calacademy.org/teachers/resources/lessons/energy-a-day-in-my-life/
“In this activity, students will learn how energy is part of their everyday lives and brainstorm ways to conserve energy in their daily lives”.

Cedar Bog (Urbana, Ohio)
http://www.cedarbog.org/
The educational center is a test site for green building technologies including solar panels, trombe wall, geothermal heating, and special lighting. Because the building is so new there is little communication of this fact on the website. The website does provide a wealth of information about the inhabitants of the bog, related teacher activities and student projects with Ohio content standards connections. Eric, the site manager, is willing to design individualized programs. There is also the potential for more research oriented studies over a longer period.
Imagination Station (Formely COSI Toledo)

http://www.imaginationstationtoledo.org/content/
This site is one to watch as the science center has recently reopened (May 2010) and has a new permanent exhibit, “Energy Factory”.  Partnering with area businesses, the new exhibit offers experiences with alternative energy and energy efficiency. An exhibit guide for educators will hopefully be forthcoming.

Boonshoft Museum of Discovery (Dayton, Ohio)
http://www.boonshoftmuseum.org
Newest permanent exhibit is the eco-friendly “PNC Be Green House”. Again a site to watch as they hopefully develop educational materials on green technologies. The exhibit would be good to visit as students learn about using renewable resources for their energy needs.

Reference and/or Professional Resources including Books (Non-Fiction) 
See eBooks in Infotrac below.
Infotrac – These are only a few of the many resources available through Gale Infotrac: Opposing Viewpoints, Student Resource Center Gold and Gale Virtual Reference Library. The best advantage of Gale Infotrac is multi-user access at home or at school.  The following list of eBooks, video, podcast, and professional resource are all from Infotrac. 
eBooks:

Alternative Energy, Eds. Neil Schlager and Jayne Weisblatt c2007 3 volumes UXL
Energy: Supplies, Sustainability, and Costs by Sandra M. Alters c2007 Information Plus Reference Series
Climate Change: In Context Eds. Brenda Lerner and K. Lerner c2008 Gale
Video Online:
"Obama Administration Sets New Fuel Efficiency Rules." AP Video Online. CRSN. Web. 9 May 2010. 

"Star Power: Do Energy Star Appliances Really Save Energy?" Today. [Video] ShadowTV, 2010. CRSN. Web. 9 May 2010.

Podcast:

 "Some 'Energy Star' Appliances May Not Be That Green." Morning Edition 14 Apr. 2010. Opposing Viewpoints Resource Center. Web. 9 May 2010.
Professional Source:
Ku, Wendy A. "Concept mapping energy and green technology." Technology and Children Mar. 2010: 6+. Student Resource Center - Gold. Web. 4 May 2010.

Provides definitions of green technology and how to introduce them to students.  This could be used as a starting point for discussions on the efficiency of green technology vs. nonrenewable energy sources.

InfOhio Electronic Resources

Ohio Media Resources: Digital Video Collection

The Eyes of Nye: Nuclear Energy - The Costs and Benefits of Alternative Choices.2005
Although this is a little young for high school students the visuals will help some to grasp concepts such as half lives.  

Energy Resources Visual Learning Company. 2007
This set of videos offers information on a wide variety of energy resources – including fossil fuels, biomass, solar, and wind.  It also provides an interactive component which could be used in classroom discussions.
Biofuels Film Ideas by World Wide Entertainment.  2008  and

Alternative energy Film Ideas by World Wide Entertainment.  2008
Reviews international use of cost and energy efficient technologies.  Excellent short videos on many energy resources. 
EBSCO You can create a Search Alert which sends out an email to you when a new article on your chosen subject is available. This is especially timely when you have such a current topic. The database that is dedicated to human impact on the environment is GreenFILE.  
Levin, Myron. "INNOVATE: CLEAN POWER THAT'S EASY ON THE ENVIRONMENT." Sierra  95.1 (2010): 14. GreenFILE. EBSCO. Web. 8 May 2010.

"Best Business Practices in Energy Efficiency." Business & the Environment with ISO 14000 Updates 21.3 (2010): 9-10. GreenFILE. EBSCO. Web. 8 May 2010.

Newsbank

Look in Special Reports ( World Environment – World Environment Day (
Green Energy and Economics.  Includes news articles, images, websites, etc.

Wald, Matthew L. and Leslie Kauffman.  “U.S. Tightens Requirements For Energy Star Certification.” The New York Times April 15, 2010

Science Online

Provides definitions, diagrams, images, videos, animations, essays

Video Series:

Power and Efficiency

This series includes 10 videos all less than 5 minutes in duration.  Topics include: 

Efficiency 1: Power Production and Energy Resources 

Electrical Power: The Rate at Which Work Is Done 

Electricity: Measurement of Power 

Efficiency 2: Power Transport 

Power Transmission 

Power Transmission: Three-Phase System 

Power Consumption 

Radiation and Wavelengths 

Inefficiency: Incandescent Light Bulb 

Efficiency: Fluorescent Bulbs

Essays:

Desonie, Dana. "energy future." Humans and the Natural Environment, Our Fragile Planet. New York: Chelsea House Publishing, 2008. Science Online. Facts On File, Inc. http://www.fofweb.com/activelink2.asp?ItemID=WE40&SID=5&iPin= OFPHNE0009&SingleRecord=True (accessed May 8, 2010).

Desonie, Dana. "power from renewable resources." Geosphere, Our Fragile Planet. New York: Chelsea House Publishing, 2007. Science Online. Facts On File, Inc. http://www.fofweb.com/activelink2.asp?ItemID=WE40&SID=5&iPin= OFPG0012&SingleRecord=True (accessed May 6, 2010).Media Resources

World Book Online 
Ghandakly, Adel A. "Wind power." World Book Advanced. World Book, 2010. Web.  9 May 2010.

Fisher, Arthur. “The Case for Renewables.” World Book Advanced. World Book, 2010. Web. 9 May 2010.

Realia

Energy and the Environment Poster Set Films for the Humanities & Sciences 2008

This six-piece poster set presents the pros and cons of different forms of energy within their historical contexts as it depicts the technologies, environmental impacts, and sustainability potential associated with them. Six 17" x 22" laminated posters. -Catalog
Magazines (Also available in InfOhio through EBSCO)
E The Environmental Magazine 
New York Times Upfront (Designed for the high school audience).

Newspapers
Wall Street Journal Classroom Edition (Subscription required). 
Multiple copies for classroom use are available.  Provides online access to teacher resources and past issues.  “Autos: Flex Fuel” in the September 2009 Issue and “A serious problem (but not my problem)” in the September 2008 Issue.
Videos

Films for Humanities & Sciences    http://ffh.films.com/
Provides many newer videos on related topics such as renewable fuels, wind energy, solar energy, biofuels, green careers and home renovations.
Websites:

Science Daily http://www.sciencedaily.com/
Pulls all of the latest science research news and puts it at your fingertips. Includes sections on Matter and Energy and Earth and Climate.
National Academy of Sciences. "Energy Efficiency Technologies Offer Major Savings, Report Finds." ScienceDaily 9 December 2009. Web. 8 May 2010.
NOVA: The Big Energy Gamble http://www.pbs.org/wgbh/nova/energy/
Provides the latest on California’s plan to cut greenhouse gas emissions.

Follett Destiny WebPath Express

Websites found using Follett Destiny WebPath Express product.  This service provides reviewed websites and categorizes them according to grade level.  The following are just a few of the websites that were found using this service. Each comes with a description which I have included below. 

ACEEEs List of Other Web Sites That Concern Energy Efficiency  

 http://www.aceee.org/altsites/index.htm
Located on this web site you'll find forty different links and short summaries of other sites covering numerous topics; from ways to save energy, to public education and regulation, to current energy technology research. There are multiple lists of organizations concerned with promoting greater energy efficiency and wise energy use at home, in the work place, or at school. This site is proof positive that a great many people are thinking about ways to save energy.  (Includes links to Energy Star and National Renewable Energy Laboratory websites).
Costs of Greenhouse Gas Emissions 
 http://enduse.lbl.gov/Projects/GHGcosts.html
Technology strategies to promote low carbon energy sources and to improve efficiency are discussed in this report. The report is the result of a study conducted by five U.S. Department of Energy national laboratories. Look at a chart and read information about the potential impacts of energy efficient and low carbon technologies. The possible solutions that address both carbon savings and economic benefits are explained. Key data can be downloaded into an Excel worksheet. Many other... (Includes link to U.S. Department of Energy, Energy Efficiency and Renewable Energy Network (EREN). [image: image1][image: image2][image: image3][image: image4][image: image5][image: image6]
