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Potential Wind Activities for use in After-school, Clubs, or a series of Wind Workshops.  The activities presented are for a range of ages—specific activities can be selected based on the age of the youth you will be working with.
(1).  Intro to Wind—What kinds of devices are powered by wind?  Kids will design wind-powered boats from card stock, plates, and straws and test them out using a hairdryer as a source of wind.
For your reference, a timeline of the history of wind energy:

http://www.kidwind.org/lessons/BBwindenergyhistory.html
You can also try Spin the Saltine as a basic introductory wind activity with primary grades:

http://tonto.eia.doe.gov/kids/resources/teachers/pdfs/SaltinePrimary.pdf

(2). The Beaufort Scale and Wind Speed—Learn how to determine the speed of the wind from observations outside!  
You can find the scale at: http://www.spc.noaa.gov/faq/tornado/beaufort.html

Bring your group outside and check out the land scale (or even the water scale if you are near a lake!)  Can you tell what the wind speed is in knots?  Observing trees or the school flag can be useful.

You can also bring a pinwheel or pencils with a little strip of Saran Wrap taped to them, and walk around to different locations—can you notice differences in the wind speed at different locations around the school?

--This can also be combined with an activity to design your own anemometer, a device used to measure wind speed:  http://www.flinnsci.com/Documents/demoPDFs/EarthSci/ES10389.pdf
(or see http://www.fi.edu/weather/todo/dixie.html) This might be done as a group project.  Note that you can tape together your anemometer to avoid using a hot glue gun.  Kids can count how many times the anemometer spins per minute, and then information in the document is provided to help you calculate how this translates into the speed of the wind in miles per hour.  We will have 1 or 2 demo anemometers available at the Biotech Center wind supply cart as well, if you would like to borrow one as opposed to making your own.

If a school has their own wind vane and/or “weather station,” this could make for another fun learning opportunity.  Information about making a weather vane for your school can be found at:
http://projects.4-hcurriculum.org/curriculum/wind/grabngo/6_DesignandBuildaWindVane.pdf
For older groups, a discussion of what makes the wind blow can be included.  Everything comes back to the sun—in a relatively simplistic sense, unequal heating of different areas by the Sun means that in areas that get hotter, air will rise—and then air from somewhere else comes in to “replace” it, or move from areas of high pressure (areas of sinking air) to areas of low pressure (areas of rising air).  This generates wind! 
There is a nice description of all of this at: http://www.need.org/needpdf/infobook_activities/ElemInfo/WindE.pdf
You can easily tie in activities about heating and air pressure into the wind curriculum to increase kids’ understanding.  Some activities that you can use to teach about this can be found at:
http://projects.4-hcurriculum.org/curriculum/wind/grabngo/4_WhatCausesWind.pdf

http://projects.4-hcurriculum.org/curriculum/wind/grabngo/3_AirPressure.pdf

(3).  Windmill Design and Lifting a Load (can be broken into 2 sessions if desired)

(a). The first part of this activity, designing a “windmill”, is summarized on the PBS Kids page:

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

Encourage the kids to create different windmill designs and test them—for example, how does the number of blades affect the way the windmill spins?  The shape of the blades?  The angle of the wind?  Major goals of this activity are to promote the design process and to promote scientific inquiry—i.e., asking a question like “How will the number of blades affect the speed of my windmill design?” and then testing it. 
(b). Once you develop a design, now see if you can use wind to do work and lift a cup of pennies.  It’s fun to present the challenge and have the kids work together to see if they can engineer a design to meet the challenge.  Also, this is a chance to start thinking about the “Power of the Wind”—how can wind be used to do work?
Try out the 4-H activity described here (a more detailed version of the activity, with some additional background about the history of windmills):
http://projects.4-hcurriculum.org/curriculum/wind/samples/Sample_Activity.pdf

(4).  Motors/Generators and Multimeters.  How can wind turbines generate electricity?  We will use a device called a multimeter to observe how spinning blades attached to a small toy motor can act as a generator to generate electricity.  The multimeter will be able to record how much electricity we are generating!  This can also be tied in with activities about electricity/circuits/batteries, as we can observe the reverse--a battery hooked up to the motor can be used to drive the spinning of the blades.

Motors vs. generators:  This is a little advanced for the grade range we will be teaching (written for 6th grade), but this handout gives an overview of the activities we will have you explore at the training session: http://www.technologyiselementary.com/userfiles/file/6th%20grade%20Alternative%20Energy%20Activities.pdf
How to use a multimeter (a helpful YouTube video!):  http://www.youtube.com/watch?v=qpq9Tk19DNo
(5).  Wind Turbine Models—Finally, we have a series of KidWind wind turbine models that can be used for activities for groups of kids.  Groups can design blades for the turbine model, to see if they can get the turbine to spin from the “wind” provided by a box fan.  They can also hook up the turbine model to a multimeter to observe how electricity is generated from their design.
Information for your reference about how wind turbines work:

http://www.kidwind.org/lessons/BBwindpowerbasics.html

Information about the KidWind kits:  http://www.kidwind.org/PDFs/CONSTRUCTION_basicpvcturbinefinalv3.pdf
Other wind-related possibilities:

--Design a wind-powered piece of art—i.e., something that might move or change in the breeze.  Could include a mobile, a sculpture with a flexible element, etc.
--Create a scale model of a wind farm.  The following booklet is too advanced to be used directly in most after-school programs, but can be used as a reference if you are interested in developing this activity: 
http://www.kidwind.org/PDFs/LESSON_scalemodels.pdf

Further/Related Explorations

It is also possible to include these activities as part of a larger series of activities designed to teach about energy.  The big ideas:
--We need a way of taking the energy that ultimately comes from the Sun and converting it into the electricity that lights and runs our homes.  Our lights, appliances, refrigerators, cell phones, computers, etc. all use electricity.  We often use the energy that is contained/trapped in fossil fuels, like coal, to produce electricity.  There are other (renewable) ways of generating electricity—including using the power of the wind.  As a turbine spins in the wind, electricity is generated and can be used in our homes.  There are pluses and minuses of using any method of generating electricity that must be considered.
Energy Activities and discussions that can be used to introduce the wind series:

**What is energy?
--Energy can be defined as the ability to do work.  However, with elementary kids, a fun way of thinking about energy is to think about food as one source of energy—the energy in the food we eat provides our bodies with the energy to run around and play.  You can also think about different forms of energy—chemical (like that in food), light, sound, electrical, mechanical.
You might enjoy the following website that discusses lots of energy concepts:

http://www.energyquest.ca.gov/story/chapter01.html
The ultimate source of energy is the Sun.  For example, plants trap the energy of the Sun in the form of chemical energy through the process of photosynthesis.

--To see the importance of the Sun as the source of energy in our food, you can try sprouting seeds on a wet paper towel, and then placing half the seeds in the dark and half in the light.  Have the kids keep the sprouts wet and make observations comparing the 2 sets of sprouts.  The sprouts need the Sun to grow and make food. 
--Exploring solar energy activities:

http://tonto.eia.doe.gov/kids/resources/teachers/pdfs/SolarCollectorElementaryActivity.pdf
http://tonto.eia.doe.gov/kids/resources/teachers/pdfs/EnergyFromSunPrimary.pdf

--An energy ball activity: http://tonto.eia.doe.gov/kids/resources/teachers/pdfs/elem%20insulators%20conductors.pdf

--Exploring solar energy by making ultraviolet bead necklaces:
http://tonto.eia.doe.gov/kids/resources/teachers/pdfs/SolarBead_PriElem.pdf

**What is a fuel?  Where does our electricity come from?

--Fuels are sources of energy.  They can be burned or otherwise used to release energy.  For example, fossil fuels can be burned to generate electricity.  Gasoline is a fuel for our cars.  

--In our wind supply area, we will have some rock samples representing different types of coal, as samples of the fossil fuels we burn to produce electricity.  The idea that burning coal in a power plant to produce the electricity that powers homes is an important concept—because after that you can bring in the idea that there are other ways of generating electricity, including the wind turbines we are talking about as a part of this curriculum.  Kids can pass these coal samples around and observe these.  The coal samples will be as follows:

(1) Lignite, the softest and dirtiest burning; generates the least amount of energy per unit weight, found in Montana, North Dakota, Texas, Louisiana

(2) Bituminous Coal, intermediate in hardness and energy per weight; mined throughout the Rockies, including Colorado, as well as West Virginia and the Appalachians
(3) Anthracite Coal, hardest and cleanest burning, with the most energy generated per weight; almost exclusively mined in northeastern Pennsylvania.

You can do an activity about coal called chocolate chip cookie mining:

http://tonto.eia.doe.gov/kids/resources/teachers/pdfs/CookieMining_PriElem.pdf

Read more about coal at: http://tonto.eia.doe.gov/kids/energy.cfm?page=coal_home-basics

Wisconsin does not have coal reserves, and coal-fired power plants in Wisconsin must use coal that has been imported from other states.

Some information for your own reference about electricity, if you are interested:

http://www.kidwind.org/lessons/BBelectricitybasics.html

Background on renewable energy:
http://www.kidwind.org/lessons/BBrenewableenergy.html

--At the end of the training workshop, we will be presenting this year’s 4-H National Youth Science Day experiment, “Biofuel Blast.”  It is a nice way to teach kids about the source of fuels and compare biofuels (or fuels that come from recently harvested plant material) to fossil fuels, which come from plants and animals that died millions of years ago.  You can access this year’s National Youth Science Day experiment at:
http://www.4-H.org/nysd
After you try it out, kids can even go to the website and play a quiz or record their results!  One option might be recording your results as a class, as a way of “publishing” your data!
**How can we conserve energy through our decisions/actions?  

--Have the kids brainstorm—what activities did they do today that used electricity?  What activities did they do today that didn’t use any electricity?  Which appliances use the most electricity?
--Bring in some electric bills (you might be able to print old ones of your out online as well) and investigate—how does usage of electricity vary from month to month?  What month was the most expensive bill---can you come up with the hypothesis for why that might be the case?

--What are some ways that we can conserve energy at home?  In the after-school classroom?  Kids can brainstorm and even come up with an energy conservation plan for their science club.  

For example, maybe kids can decide on ideas like turning off the computer when not in use or putting it in a “hibernate” mode; turning off lights when they leave the room, etc.  
--A conservation activity—how long does it take each of these manmade activities to disappear?:

http://tonto.eia.doe.gov/kids/resources/teachers/pdfs/LandfillPrimary.pdf

--Student energy survey:

http://tonto.eia.doe.gov/kids/resources/teachers/pdfs/StudentSurveyPrimary.pdf

--Home energy survey: http://tonto.eia.doe.gov/kids/resources/teachers/pdfs/HomeSurveyPrimary.pdf

--School energy survey:

http://tonto.eia.doe.gov/kids/resources/teachers/pdfs/SchoolSurveyPrimary.pdf

Training Outline

(1).  Overview of 4-H SET, the Wind Project and the evaluation project
(2).  Discussion of the series of activities we will be trying
(3).  Brief discussion how to include inquiry and the engineering design process in implementation of the activities.  Mention the different models of inquiry.
(4).  Rotation through 5 stations—experience some of the activities and see how inquiry can be incorporated 

--KidWind turbine kits/motors and multimeters (Cathy)
--Designing a windmill/lifting a load with the windmill (Mercedes)
--Designing wind-powered “boats” (Dolly)
--Building an anemometer (Sarah)

Some other station ideas:

--Select a solar activity—possibly the solar bead bracelets activity?  We can use this as a chance to discuss how the ultimate source of energy is the Sun, and this bracelet activity can be expanded by testing the effectiveness of sunscreens or by other inquiry activities
--Chocolate chip cookie mining activity to teach about coal

--Brainstorming—how can we incorporate ideas of energy and conserving energy into club activities?
(5).  Recap of stations and discussion questions

(6).  Logistical information—supplies, contact info, evaluation

(7). Presentation of the 4-H National Science Experiment

(8).  Surveys to fill out and closing 

