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Exploring Wind Energy 
4-H SET Unit: Energy 
Lesson #: 1 
Grades: 5-8 
 

Overview: Students explore the potential for wind to do work while utilizing the engineering design 

process.  

Resources:  All three activities described below describe from the 4-H curriculum booklet The Power of 

Wind.  The Power of Wind is available for purchase from www.4-hmall.org, or can be borrowed from any 

county 4-H office. 

Activity #1: Building a Simple Pinwheel 

Youth build a pinwheel using a printed template and everyday materials.  Templates and full activity 

descriptions are available in the 4-H curriculum guide The Power of Wind (page 14 of the Youth Guide).  

Pinwheel templates are available in the booklet or online at the 4-H Power of Wind website:  

http://projects.4-hcurriculum.org/curriculum/wind/book1.aspx 

Activity #2: Using Wind to Lift a Load 

This activity is an engineering design challenge in which youth build a wind turbine and use power from 

a box fan to lift a Dixie cup full of pennies.  Templates and full activity descriptions are available in the 4-

H curriculum guide The Power of Wind (page 18 of the Youth Guide).  The full activity description is 

available online as the “Sample Activity” at the 4-H Power of Wind website as a PDF file:  

http://projects.4-hcurriculum.org/curriculum/wind/samples/Sample_Activity.pdf 

Activity #3: Measuring Wind Speed 

Assessing wind speed is an important step in deciding where to site a wind turbine.  In Activity #3, youth 

construct a simple anemometer using a protractor, a ping pong ball, and string, and use it to take 

measurements.  The full activity is available here: 

http://projects.4-hcurriculum.org/curriculum/wind/grabngo/1_MeasuringWindSpeed.pdf 

  

 

http://projects.4-hcurriculum.org/curriculum/wind/book1.aspx
http://projects.4-hcurriculum.org/curriculum/wind/samples/Sample_Activity.pdf
http://projects.4-hcurriculum.org/curriculum/wind/grabngo/1_MeasuringWindSpeed.pdf


Wind Power Education Through Multimedia 

4-H SET Unit: Energy  Lesson #: 2   Grades: 4-8 

Overview: Interactive web activities and videos provide youth opportunities to further investigate the possibilities of wind 

power 

Web Videos: 

http://www.thefutureschannel.com/dockets/science_technology/wind_farming/ 

This excellent, youth-friendly video from the Futures Channel provides a quick (6-7 min) glimpse into what it is 

like to be employed in the wind industry.  Real interviews with engineers and project managers highlight topics 

such as turbine placement, wind resources, size, and the engineering challenges of constructing very tall structures.  

Also provides information about upcoming careers. 

http://video.nationalgeographic.com/video/player/environment/energy-environment/alternative-energy.html   

Once the screen has loaded, select “Iowa Wind Power” from the side menu 

This 2-3 min. video from National Geographic features a school in Iowa that is powered by windmills in the school 

yard. 

Web Activities 

http://environment.nationalgeographic.com/environment/global-warming/wind-power-interactive.html 

An interactive web application that allows users to experiment with the factors affecting wind turbine efficiency.  

Youth can play around with changing the height of the turbine from the ground, the blade radius, turbine altitude, 

and wind speed. 

Other Web Resources 

http://www.windpoweringamerica.gov/wind_installed_capacity.asp 

An animated map shows the changes in installed wind power capacity in the US from 1999 to 2009. 

http://www.awea.org/projects 

Lists and maps wind farm data for all 50 states and ranks them by current capacity and potential capacity.  Features 

an interactive map. 

www.northeastwind.com 

This website provides high-quality PDF maps of wind resources in Vermont both on a state-wide and county level.  

(Click on “resources” and select “maps”). 

http://www.greenmountainpower.com/about/commitment/wind/wind1.html 

A three-part glimpse into Vermont’s largest wind facility in Searsburg.   
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Hydroelectricity Education Through Multimedia 

4-H SET Unit: Energy  Lesson #: 3   Grades: 4-8 

Overview: Interactive web activities and videos provide youth opportunities to further investigate the possibilities of hydroelectricity. 

 

VHS Videos: 

Building Big: Dams 

PBS youth video with David Macaulay.  Profiles the engineering and societal challenges of constructing and living with dams.  

Available from the 4-H State office in Burlington. 

http://www.amazon.com/Building-David-Macaulay-Frank-Crowe/dp/B0002XVSDS 

The American Experience: Hoover Dam 

PBS video chronicles the astonishing feat of building Hoover Dam.  Available from the 4-H State office. 

http://www.pbs.org/wgbh/americanexperience/hoover/ 

Web Videos: 

http://video.nationalgeographic.com/video/player/environment/going-green-environment/conservation-in-action/glen-

canyon.html 

This is a short video entitled Glen Canyon Controversy.  Brings some of the environmental issues surrounding dams to the 

forefront. 

http://video.nationalgeographic.com/video/player/environment/energy-environment/solar-power.html 

Click on the side-bar to open Final Ride on Wild China River?, a movie about the impending construction of new dams on the 

Yangtze.  Kayakers discuss the various types of resources provided by a river. 

Maps and Animations 

http://tonto.eia.doe.gov/kids/energy.cfm?page=hydropower_home 

Contains information on hydropower, graphics, and a map of top hydroelectric producing states. 

http://www.fws.gov/r5crc/Stuff/damani.gif 

Animated map sequence shoes the number and location of dams on the Connecticut River from the 1800s until present 

Interactive Activities 

http://www.pbs.org/wgbh/buildingbig/dam/index.html 

This online companion to the Building Big: Dams video provides numerous activities including the Dam Challenge, the 

Shapes Lab, opportunities to read about the world’s largest dams, and a career exploration section featuring interviews 

with engineers. 

http://www.nationalgeographic.com/resources/ngo/education/geoguide/dams/beforeframe.html 

This activity allows students to investigate a river before, during, and after the construction of a big dam.  Introduces students 

to engineering and construction challenges. 
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Solar Energy 
4-H SET Unit: Energy  Lesson #: 4   Grades: 4-8 

Overview: The following two activities give students a chance to investigate the energy of the sun by build-

ing a solar box cooker and a solar water heater. 

 

1. Solar Box Cooker 

 

Introduction: In this activity students use a cardboard pizza box, black construction paper, and plastic wrap 

to construct a solar cooker.  Once built, youth test their creation by cooking s’mores! 

 

Related Video Introduction:  If time allows, students may enjoy watching a kid-friendly video from Dis-

cover Engineering.  To access, visit http://www.discoverengineering.org/ and click the “Video Activities” 

tab.  Then, select “The Amazing Solar Decathlon” video.  The first half of the video features a visit to the 

National Solar Decathlon even in Washington DC, introducing youth recent innovations in solar-powered 

housing.  In the second half of the film, three youth are challenged to build the solar pizza box cooker.   

 

Solar Oven Instructions: 

http://www.solarweek.org/solar_pizza_box_cooker.pdf 

http://www.solarnow.org/pizzabx.htm 

http://pbskids.org/zoom/activities/sci/solarcookers.html 

 

2.  Solar Water Heater 

 

Introduction:  Youth are challenged to design and build a solar water heater and observe how large a tem-

perature change they can produce. 

 

Solar Water Heater Instructions: 

http://www-tc.pbskids.org/designsquad/pdf/parentseducators/DS_NASA_08FeelHeat_CS.pdf 
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Chocolate-Chip Cookie Coal Mining 

4-H SET Unit: Energy  Lesson #: 5   Grades: 5-8 

 

Overview: Youth explore and discuss coal mining challenges through a simulated eco-

nomic exercise.  Students purchase cookie “mines”, “mining tools”, and pay 

“reclamation fees” using play money. At the end of the game the student with the most 

money wins; everyone gets to eat their cookies.  Activity provided by the American 

Coal Foundation. 

http://www.teachcoal.org/lessonplans/cookie_mining.html 

 

Other coal education activities: 

http://www.teachcoal.org/lessonplans/index.html 

University of Vermont Extension 4-H 
655 Spear Street, University of Vermont, Burlington, Vermont 05405-0107 

4-H: 1.800.571.0668  Fax: 802.656.8642 

http://www.uvm.edu/extension/youth/?Page=4hprograms.html&SM=4h_menu.html 

http://www.teachcoal.org/lessonplans/cookie_mining.html
http://www.teachcoal.org/lessonplans/index.html


Building Balloon-Powered Cars 

4-H SET Unit: Energy  Lesson #: 6   Grades: 6-8 

 

Overview: Youth use the engineering process to build a balloon-powered car in order to demon-

strate the transfer of energy. 

 

Background Information: 

 

Youth should be made familiar with the types of energy.  An excellent resource is available here: 

http://tonto.eia.doe.gov/kids/energy.cfm?page=about_forms_of_energy-basics 

 

The Law of Conservation of Energy is explained here: 

http://tonto.eia.doe.gov/kids/energy.cfm?page=about_laws_of_energy-basics 

 

Activity Resources 

This activity is available from the Design It! series published by Kelvin.  A photocopy of the activity 

is available in the Brattleboro office, while an original copy can be purchased here: 

http://www.kelvin.com/Merchant2/merchant.mv?

Screen=PROD&Product_Code=651659&Category_Code=TSEDDI&Product_Count

=6 
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Energy Career Resources 
4-H SET Unit: Energy  Lesson #: 7   Grades: 6-8 

Overview: Youth explore careers in energy and engineering through web and print resources. 

 

Energy Career Links: 

http://tonto.eia.doe.gov/kids/energy.cfm?page=activities_career_corner 

 

The Career Corner at the Department of Energy’s NEED (youth energy education project) 

website provides links to several PDF issues of Career Currents, a student-oriented, energy 

career newsletter. 

 

http://www.pbs.org/wgbh/buildingbig/profile/index.html 

 

The PBS Building BIG website features interviews with various types of engineers. 

 

http://www.egfi-k12.org/ 

 

Exploring Engineering is an interactive website designed to allow youth to read about all 

types of engineering in the context of career exploration. 
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Additional Energy Resources 
4-H SET Unit: Energy  Lesson #: 8   Grades: 3-8 

Overview:  Want to know more?  Check out these links to further explore energy and engineering. 
 

National Geographic 

www.nationalgeographic.com 

PBS Videos 

http://video.pbs.org/ 

 

Building BIG 

http://www.pbs.org/wgbh/buildingbig/index.html 

Zoom  (PBS Kids show) 

http://pbskids.org/zoom/ 

Design Squad (PBS kids show) 

http://pbskids.org/designsquad/ 

The Futures Channel 

http://www.thefutureschannel.com/ 

Energy Star Kids 

http://www.energystar.gov/index.cfm?c=kids.kids_index 

Department of Energy Kids 

http://tonto.eia.doe.gov/kids/ 

Discover Engineering 

www.discoverengineering.com 

Vermont Resources: 

Green Mountain Power 

http://www.greenmountainpower.com/ 

TransCanada 

www.transcanada.com 
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655 Spear Street, University of Vermont, Burlington, Vermont 05405-0107 

4-H: 1.800.571.0668  Fax: 802.656.8642 

http://www.uvm.edu/extension/youth/?Page=4hprograms.html&SM=4h_menu.html 

file:///C:/Documents%20and%20Settings/Vista/Desktop/4%20SET%20Programming%20Areas/www.nationalgeographic.com
http://video.pbs.org/
http://www.pbs.org/wgbh/buildingbig/index.html
http://pbskids.org/zoom/
http://pbskids.org/designsquad/
http://www.thefutureschannel.com/
http://www.energystar.gov/index.cfm?c=kids.kids_index
http://tonto.eia.doe.gov/kids/
file:///C:/Documents%20and%20Settings/Vista/Desktop/4%20SET%20Programming%20Areas/www.discoverengineering.com
http://www.greenmountainpower.com/
http://www.transcanada.com



