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Wind Energy Themes 
1. Why Use the Wind?     
2. Choosing a Location for a Wind Turbine 
3. How Wind Turbines Work 
4. Measuring Wind and Energy 

 

 
 

*Science standards referenced are from Indiana’s Academic Standards for Science – 2010, 
except for Environmental Science, which were most recently revised in 2000. 
(https://learningconnection.doe.in.gov/Standards/PrintLibrary.aspx)

 

   Theme  

Course 
Title 

WindWise Lesson (title and brief description) Standards addressed* 1 2 3 4 
Materials Not Provided by 

WindWise 

ICP 1. Understanding Forms and Sources of Energy 
Students learn the difference between forms and 
sources of energy and that energy is useful to us 
because of its ability to change form. 

ICP 5.7 (exothermic Rxn = energy conver.) 
ICP 6.3 (chem. Rxn & electrical energy) 
ICP 6.7 (motors & generators; mech. & elec. energy) 
ICP 7.6 (sun’s energy from fusion) 
ICP 8.1 (meeting energy needs of society) 
ICP 8.2 (nonrenewable energy) 
ICP 8.3 (development of renewable energy) 

  X X 

lamps with bulbs 
flashlight 
hand-generator flashlight 

ICP 2. Understanding Electric Power Generation 
Students learn about the environmental, economic 
and social trade-offs of various electrical power 
generation technologies. 

ICP 8.1 (meeting energy needs of society) 
ICP 8.2 (nonrenewable energy) 
ICP 8.3 (development of renewable energy) 
ICP 8.4 (energy resources and environment) 
ICP 8.5 (energy,  economy, and society) 

X   X 

none 

ICP 3. What is the Cost of Inefficiency? 
Students use Kill-A-Watt meters to measure power 
used by appliances; calculate energy use, cost for 
electricity, and CO2 production. 

ICP 6.4 (relationship V, I, R, and P) 
ICP 8.1 (meeting energy needs of society) 
ICP 8.4 (energy resources and environment) 
ICP 8.5 (energy,  economy, and society) 

   

X 

Kill-A-Watt meters 
assortment of appliances 
power strips 

ICP and 
 
Earth & 
Space 
Science 

4. What Causes the Wind? 
Through a series of demos and home-made 
barometer students learn about the molecular 
basis of air pressure, that air can exert force, and 
what causes the wind. 

ICP 3.4 (kinetic theory & ideal gas law) 
ICP 3.3 (thermal energy and temperature) 
 
ES 4.1 (function and structure of atmosphere) 
ES 4.3 (heat transfer between air, land, water) 
ES 4.4 (weather systems) 

   

X 

bottle, egg, matches 
soda can, hot plate, tray  
balloons, tubing, clamp 
jar, ruler, tubing, clamp, food 
coloring 

Enviro 
Science  
 
 
Earth & 
Space 
Science 

5.  Where is it Windy? 
By modeling landscape features and analyzing 
maps, students learn how topography and 
elevation affect wind speed and the location of 
wind farms. 

Env 1.17 (resource use, economy, and society) 
Env 1.21 (renewable vs. nonrenewable sources) 
Env 1.22 (distribution of resources) 
Env 1.25 (alternative energy sources) 
 
ES 3.3 (renewable vs. nonrenewable sources) 
ES 4.3 (heat transfer between air, land, water) 
ES 4.4 (weather systems) 

 

X  X 

box fan, 
craft sticks  
tissue paper or string 

https://learningconnection.doe.in.gov/Standards/PrintLibrary.aspx
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   Theme  

Course 
Title 

WindWise Lesson (title and brief description) Standards addressed* 1 2 3 4 
Materials Not Provided by 

WindWise 

Earth & 
Space 
Science 
 
Enviro 
Science 

6. What is Wind Shear and Turbulence 
Students use a kite or helium balloon to learn 
about wind shear and turbulence at different 
altitudes above the ground. 

ES 4.1 (function and structure of atmosphere) 
ES 4.4 (weather systems) 
 
 
Env 1.16 (trade-offs of fuels) 
Env 1.25 (alternative energy sources) 

 X  X 

kite or helium balloon 
string 
streamers 

ICP 
 
 
 
 
Enviro 
Science 

7. Can Wind Power Your Classroom? 
Students conduct an energy audit and analyze local 
wind data and turbine specifications to determine 
if a turbine can power their classroom. 

ICP 6.7 (motors & generators; mech. & elec. energy) 
ICP 8.1 (meeting energy needs of society) 
ICP 8.3 (development of renewable energy) 
ICP 8.5 (energy,  economy, and society) 
 
Env 1.17 (resource use, economy, and society) 
Env 1.25 (alternative energy sources) 
Env 1.26 (specific tools & technologies) 

X   X 

optional: anemometer 

Physics 
 
 
ICP 

8. How Does a Windmill Work? 
Students design, build, and test a weight-lifting 
windmill, then calculate work, energy, power, etc.  
Emphasis is on the engineering process. 

P 2.1 (describe energy, work, power) 
P 2.4 (describe/quantify mech energy) 
 
ICP 8.3 (development of renewable energy) 

  X X 

box fan, dowel rod, straw or 
tubing, string, plastic cup, 
index cards, kebab skewers, 
corks, T-pins,  glue guns 

ICP 
 
 
Physics 

9.  How Does a Generator Work? 
Students build a simple generator that generates 
voltage and lights a small bulb. 

ICP 6.6 (magnets exert non-contact forces) 
ICP 6.7 (motors & generators; mech. & elec. energy) 
ICP 8.1 (meeting energy needs of society) 
 
P 2.4 (mechanical energy transformation) 
P 4.3 (voltage) 
P 4.5 (magnetic forces and moving charges) 

  X X 

motors, drill, genecon (for 
demo); cardboard or 
coroplast, magnet wire, 
magnets, nails, LED bulbs, 
jumper wires, multimeter 

ICP 
 
 
Physics 

10. Which Blades are Best? 
Students use a model wind turbine kit to test the 
effects different variables in blade design have on 
electrical power output. 

ICP 6.7 (motors & generators; mech. & elec. energy) 
ICP 8.1 (meeting energy needs of society) 
ICP 8.3 (development of renewable energy) 
 
P 2.4 (describe/quantify mech. energy) 
P 4.5 (magnetic forces and moving charges) 

  X X 

KidWind turbine model, box 
fan, multimeter, blade 
materials (balsa wood, 
plastic, card stock, etc); hot 
glue guns 

ICP 
 
 
Physics 

11.  How Can I Design Better Blades? 
Students use information learned in the previous 
lesson to design and construct turbine blades to 
maximize electrical power output. 

ICP 6.7 (motors & generators; mech. & elec. energy) 
ICP 8.1 (meeting energy needs of society) 
ICP 8.3 (development of renewable energy) 
 
P 2.4 (describe/quantify mech. energy) 
P 4.5 (magnetic forces and moving charges) 

  X X 

KidWind turbine model, box 
fan, multimeter, blade 
materials (balsa wood, 
plastic, card stock, etc); hot 
glue guns 
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   Theme  

Course 
Title 

WindWise Lesson (title and brief description) Standards addressed* 1 2 3 4 
Materials Not Provided by 

WindWise 

Enviro 
Science 
 
 
 
 
 
Biology  

12. How Does Energy Affect Wildlife? 
Students use a life-cycle analysis to do a risk 
assessment comparing the effects of different 
electrical power sources on wildlife. 

Env 1.4 (humans interact with ecosystems) 
Env 1.10 (bio/chem/phys factors in ecosystems) 
Env 1.16 (trade-offs of fuels) 
Env 1.17 (trade-offs of efficient technologies) 
Env 1.21 (pro & cons of nonrenewable resources) 
Env 1.25 (alternative energy sources) 
Env 1.26 (specific tools & technologies) 
 
B 4.2 (human activities impact other species) 
B 4.4 (ecosystem stability) 

X X   

none 

Enviro 
Science 
 
Biology 

13. What is Wind’s Risk to Birds? 
Students answer questions based on data from an 
avian impact study at an actual wind farm. (Same standards as Lesson 12 above)  X   

none 

Enviro 
Science 
 
Biology 

14. Can We Reduce Risk to Bats? 
Students use fact sheets and bat mortality data to 
develop a wind farm operational schedule – called 
a SCADA – to minimize bat mortality. 

(Same standards as Lessons 12 & 13 above)  X X  

none 

Enviro 
Science 
 
English 
(9 & 10) 

15. How do People Feel About Wind? 
Students analyze wind energy ads (pro and con) to 
explore what effects media can have on people’s 
perception of wind energy. 

Env 1.6 (decisions affect future generations) 
Env 1.17 (trade-offs of efficient technologies) 
 
E 9.2.6 4 (critique logic of functional documents) 
E 9.2.7 & 10.2.4 (evaluate author’s argument) 
E 9.5.4 & 10.5.4 (write persuasive composition) 

X X   

none 

Enviro 
Science 
 
 
 
ICP 
 

16. What Locations Are Best for Offshore Wind? 
Students use maps, data, and a scale model to 
explore siting considerations for offshore wind 
farms. 

Env 1.6 (decisions affect future generations) 
Env 1.10 (bio/chem/phys factors in ecosystems) 
Env 1.17 (trade-offs of efficient technologies) 
Env 1.22 (distribution of resources) 
Env 1.25 (alternative energy sources) 
 
ICP 8.1 (meeting energy needs of society) 
ICP 8.3 (development of renewable energy) 
ICP 8.4 (energy resources and environment) 
ICP 8.7 (urban/rural energy needs) 
 
 
 

 X  X 

none 
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   Theme  

Course 
Title 

WindWise Lesson (title and brief description) Standards addressed* 1 2 3 4 
Materials Not Provided by 

WindWise 

Enviro 
Science 
 
 
 
ICP 
 

17. Where Do You Put a Wind Farm? 
Students analyze maps, tables, and text to 
compare and contrast two potential wind farm 
sites. 

Env 1.6 (decisions affect future generations) 
Env 1.10 (bio/chem/phys factors in ecosystems) 
Env 1.17 (trade-offs of efficient technologies) 
Env 1.22 (distribution of resources) 
Env 1.25 (alternative energy sources) 
 
ICP 8.1 (meeting energy needs of society) 
ICP 8.3 (development of renewable energy) 
ICP 8.4 (energy resources and environment) 
 

 X  X 

none 

Enviro 
Science 
 
 
ICP 

18.  When is a Wind Farm a Good Investment? 
Students use wind data, power curves, and 
financial figures to calculate cost,  revenue, and 
payback period for two wind farm sites. 

Env 1.17 (trade-offs of efficient technologies) 
Env 1.22 (distribution of resources) 
Env 1.25 (alternative energy sources) 
 
ICP 8.1 (meeting energy needs of society) 
ICP 8.3 (development of renewable energy) 

X X  X 

calculator (or spread sheet) 

 

 

Resources – KidWind 

https://www.kidwind.org/windwise-1  

https://www.kidwind.org/windwise-1

