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What are Wind Shear and Turbulence?

What are Wind Shear 
and Turbulence?

Key Concept
This activity helps students 
understand the concepts of 
wind turbulence and wind 
shear—or the smoothness and 

altitudes above the ground. 

Time Required
1-2 class periods

Grades
6-8, 9-12

Next Generation 
Science Standards
Disciplinary Core Ideas
→  MS-PS3.C | HS-PS3.C 

Relationship Between 
Energy and Forces

Cross Cutting Concepts
→  Patterns
→  

Science and Engineering 
Practices
→  Asking Questions and 

→  Using Mathematics and 
Computational Thinking

W I N D

BACKGROUND
The speed and smoothness of the wind in a given area is an important factor for wind 
farm developers in deciding where to place wind turbines. Gusty, turbulent winds can 
cause turbine components to wear out faster, reducing the lifespan of the turbine and 
increasing the maintenance costs. It makes the most sense to place turbines in locations 

ground. Imagine that at ground level the wind is blowing 4 meters/second. At 80 meters 
in the air, which is the hub height of a typical utility scale turbine, the wind speed may 
be 12 meters/second. This change in wind speed is called wind shear. 

Wind engineers and developers want to site turbines in areas with smooth, fast, and 
predictable wind patterns. To do this, they must have a good understanding of wind 
shear and turbulence.

OBJECTIVES
At the end of the lesson, students will:

→   understand and be able to explain the concept of wind shear
→    understand and be able to explain the concept of wind turbulence
→     
→   understand how trees, buildings, and other obstacles contribute to turbulence

MATERIALS
  A large sturdy, single-line kite. (A large helium balloon will also work.)
  
 Measuring tape
  Protractor
 Medium-sized bucket or box
 Student reading passage 
 Student worksheets
 Wind speed meter (we recommend a Kestrel here: https://kestrelmeters.com/)

ADDITIONAL RESOURCES
Additional Resources for every lesson can be found at https://www.kidwind.org/activities. 
Resources include presentations, videos, extension activities, and other materials.

Reproduction Note: Reproduction of this activity guide is prohibited except for student use in the classroom.  
For permission to copy portions or all of this material for other purposes, please contact info@thegaleforce.org.

Click here to check out the NGSS Website, Full NGSS Standards, or Science and Engineering Practices in the NGSS.

OVERVIEW

rotational movement can be used to convert wind power into electrical 

process and the scientific method, students will generate as much electricity 
as possible from their wind wheel designs.

LEARNING OBJECTIVES

At the end of the lesson, students will be able to:  

→ 
→   Use the engineering design process and the scientific method to isolate 

and adjust variables while designing and testing wind wheels
→  

converts moving air into electrical energy
→   

Key Concepts
Students design and test wind wheels 
to explore how wind turbines convert 
moving air into electrical energy.

Time Required
90 - 120 minutes

Grades
3-8

Next Generation  
Science Standards
Disciplinary Core Ideas
→ ES-PS2.A |  MS-PS2.A
 Forces and Motion
→ ES-PS2.B |  MS-PS2.B 
 Types of Interactions
→  ES-PS3.A | MS-PS3.A 
 Definitions of Energy
→ ES-PS3.B |  MS-PS3.B 
  Conservation of Energy  

and Energy Transfer
→  ES-PS3.C | MS-PS3.C 
  Relationship Between  

Energy and Forces
→  ES-ETS1.A | MS-ETS1.A 
  Defining and Delimiting  

Engineering Problems
→ ES-ETS1.B |  MS-ETS1.B  
 Developing Possible Solutions
→  ES-ETS1.C | MS-ETS1.C
 Optimizing the Design Solution 

Cross Cutting Concepts

→  
→  Energy and matter
→  Patterns

Science and Engineering Practices
→  Planning and carrying out 

investigations
→  
→  Asking questions and defining 

problems

Firefly Activity

Additional Resources for this lesson can be found at: 
https://www.kidwind.org/activities. Resources include 
presentations, videos, extension activities, and other materials.
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Understanding Electric 
Power Generation

Key Concept
Students learn about the 
environmental, economic and 

power generation technologies.

Time Required
2 class periods

Grades
6-8, 9-12

Next Generation Science 
Standards
Disciplinary Core Ideas
→  MS-PS3.A | HS-PS3.A  

→  MS-PS3.B | HS-PS3.B  
Conservation of Energy and 
Energy Transfer

→  MS-ESS3.D  
Global Climate Change

→  HS-PS2.A  
Forces and Motion

→  HS-PS2.B  
Types of Interactions

→  HS-LS2.C 
Ecosystem Dynamics, 
Functioning, and Resilience

Cross Cutting Concepts
→  
→ Energy and Matter
→  Patterns

Science and Engineering 
Practices
→  Planning and Carrying out 

Investigations
→  Analyzing and Interpreting 

Data
→  Asking Questions and 

E N E R GY

BACKGROUND
We use nine primary sources of energy to generate our electric power needs in the 
United States. Electricity is considered an energy carrier because it does not exist 
in nature in a usable form. Projections are that our electricity demand in the United 
States will increase nearly 30 percent by 2050. In order to meet this increased 
demand, additional generation technologies are needed. The question becomes, 
do we build additional fossil fuel and nuclear power plants or do we use renewable 
technologies such as wind and solar?

OBJECTIVES
At the end of the lesson, students will:

→ understand the concept of energy carriers 

→  be able to explain why electricity is an energy carrier and not a primary energy 
source

→  be able to explain how electricity is generated and transmitted

→  be able to list the primary sources of energy that are used for electric power 
generation

→  be able to compare and contrast advantages and disadvantages of coal vs. wind 
electric power generation 

→  understand the advantages and disadvantages of the primary sources of energy 
used for electric power generation

ADDITIONAL RESOURCES
Additional Resources for every lesson can be found at https://www.kidwind.org/activities. 
Resources include presentations, videos, extension activities, and other materials.

MATERIALS
 Student Worksheet 1: Electric Connections (link to pg. 8)
  Student Reading Passage 1: “Comparisons of Coal, Wind, and Natural Gas: 
Economic, Environmental, Public Health, and Safety” (link to pg. 11)

 Energy Source Ranking Charts (pg. 15 & 16) (link to pg. 15)
 Student Worksheet 2: Personal Energy Rankings (link to pg. 17)

Reproduction Note: Reproduction of this activity guide is prohibited except for student use in the classroom.  
For permission to copy portions or all of this material for other purposes, please contact info@thegaleforce.org.

Click here to check out the NGSS Website, Full NGSS Standards, or Science and Engineering Practices in the NGSS.
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SAIL CAR TESTING VARIABLES

LESSON Elementary School DCIs Middle School DCIs

Firefly
ES-PS2.A | ES-PS2.B | ES-PS3.A |  

ES-PS3.B | ES-PS3.C | ES-ETS1.A |  
ES-ETS1.B | ES-ETS1.C

MS-PS2.A | MS-PS2.B | MS-PS3.A |  
MS-PS3.B | MS-PS3.C | MS-ETS1.A |  

MS-ETS1.B | MS-ETS1.C

MacGyver
ES-PS2.A | ES-PS2.B | ES-PS3.A |  

ES-PS3.B | ES-PS3.C | ES-ETS1.A |  
ES-ETS1.B | ES-ETS1.C

MS-PS2.A | MS-PS2.B | MS-PS3.A |  
MS-PS3.B | MS-PS3.C | MS-ETS1.A |  

MS-ETS1.B | MS-ETS1.C

Mini Windmills ES-PS1.A | ES-PS2.A | ES-PS3.B |  
ES-ETS1.B

MS-PS1.A | MS-PS2.A | MS-PS3.B |  
MS-ETS1.B

Sail Cars ES-PS3.A | ES-PS3.B | ES-ETS1.A |  
ES-ETS1.B | ES-ETS1.C

MS-PS3.A | MS-PS3.B | MS-ETS1.A |  
MS-ETS1.B | MS-ETS1.C

Solar Fountains ES-PS1.A | ES-PS3.C | ES-ETS1.A |  
ES-ETS1.B

MS-ESS3.D | MS-PS3.A | MS-PS3.B

Solar Cork Boats ES-PS2.A | ES-PS3.A | ES-PS3.B |  
ES-ETS1.A | ES-ETS1.B | ES-ETS1.C

MS-PS2.A | MS-PS3.A | MS-PS3.B |  
MS-ETS1.A | MS-ETS1.B | MS-ETS1.C

Solar Town ES-PS3.A | ES-PS3.B | ES-ETS1.A |  
ES-ETS1.B | ES-ETS1.C

MS-PS3.A | MS-PS3.B | MS-ETS1.A |  
MS-ETS1.B | MS-ETS1.C

Solar Scavenger Hunt ES-PS1.A | ES-PS2.A | ES-PS3.B |  
ES-ETS1.B

MS-PS1.A | MS-PS2.A | MS-PS3.B |  
MS-ETS1.B

© Copyright 2025 All rights reserved   |  KidWind.org  |  Have a question? Email us at Hello@kidwind.org

KidWind Activities Alignment to  
Next Generation Science Standards

This document provides an overview of how KidWind’s lessons align with the Next Generation Science Standards 
(NGSS). Each lesson is mapped to relevant Disciplinary Core Ideas (DCIs), helping educators easily integrate our 
materials into their science curriculum. Our goal is to support engaging, standards-based instruction that offers 
meaningful opportunities to explore and understand clean energy concepts.

You can find all of 
our lessons with their 
accompanying worksheets 
and slidedecks on  
our website!

https://kidwind.org/activity/firefly/
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LESSON Middle School DCIs High School DCIs

Understanding Forms and Sources 
of Energy MS-ESS3.D | MS-PS3.A | MS-PS3.B

HS-PS2.A | HS-PS2.B | HS-PS3.A | 
HS-PS3.B

Understanding Electric Power 
Generation MS-ESS3.D | MS-PS3.A | MS-PS3.B

HS-PS3.A | HS-PS2.A | HS-PS2.B | 
HS-PS3.A | HS-PS3.B

What is the Cost of Inefficiency? MS-PS3.A | MS-PS3.B | MS-PS3.C |  
MS-ETS1.A | MS-ETS1.B

HS-PS2.A | HS-PS2.B | HS-PS3.A | 
HS-PS3.B | HS-ETS1.A | HS-ETS1.B

What Causes the Wind? MS-ESS2.D | MS-PS3.A HS-ESS2.D | HS-PS2.B | HS-PS3.A

Where is it Windy? MS-PS3.B | MS-ETS1.A | MS-ETS1.B HS-PS3.B | HS-ETS1.B

What Are Wind Shear  
and Turbulence? MS-PS3.C HS-PS3.C

Can Wind Power Your Classroom? MS-PS2.A | MS-PS3.A | MS-PS3.C | 
MS-ETS1.A

HS-PS2.A | HS-PS3.A | HS-PS3.C | 
HS-ETS1.A

How Does a Windmill Work? MS-PS2.A | MS-PS2.B | MS-PS3.C | 
MS-ETS1.A | MS-ETS1.C

HS-PS2.A | HS-PS2.B | HS-PS3.C | 
HS-ETS1.A | HS-ETS1.C

Which Blades are Best? MS-PS3.A | MS-PS3.C | MS-ETS1.A | 
MS-ETS1.C

HS-PS3.A | HS-PS3.C | HS-ETS1.A | 
HS-ETS1.C

How Can I Design Better Blades? MS-PS3.C | MS-ETS1.A | MS-ETS1.B | 
MS-ETS1.C

HS-PS3.C | HS-ETS1.A | HS-ETS1.B | 
HS-ETS1.C

How Does Energy Affect Wildlife? MS-ETS1.A | MS-ETS1.B
HS-ESS2.A | HS-ESS2.C | HS-ETS1.A | 

HS-ETS1.B

What Is Wind Power’s Risk  
to Birds? MS-LS2.C | MS-ETS1.A | MS-ETS1.B HS-LS2.C | HS-ETS1.A | HS-ETS1.B

Can We Reduce Risks to Bats? MS-ESS3.A | MS-ESS3.C | MS-LS2.C | 
MS-LS4.D | MS-ETS1.B

HS-ESS3.A | HS-ESS3 | HS-LS2.C | 
HS-LS4.D | HS-ETS1.B
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