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Correlations to National Science Education Standards: Grades K-4
This book has been correlated to National Science Education Content Standards.
For correlations to individual state standards, visit www.NEED.org.

Content Standard A | Science as Inquiry

 Abilities Necessary to Do Scientific Inquiry

 Ask a question about objects, organisms, and events in the
environment.

 Abilities of Technological Design
 Identify a simple problem.
 Propose a solution.

 Plan and conduct a simple investigation.

 Implementing proposed solutions.

 Employ simple equipment and tools to gather data and extend
the senses.

 Evaluate a product or design.

 Use data to construct a reasonable explanation.
 Communicate investigations and explanations.

 Understandings About Scientific Inquiry

 Scientific investigations involve asking and answering a
question and comparing the answer with what scientists
already know about the world.
 Scientists use different kinds of investigations depending on
the questions they are trying to answer. Types of investigations
include describing objects, events, and organisms; classifying
them; and doing a fair test (experimenting).
 Simple instruments, such as magnifiers, thermometers, and
rulers, provide more information than scientists obtain using
only their senses.
 Scientists develop explanations using observations (evidence)
and what they already know about the world (scientific
knowledge). Good explanations are based on evidence from
investigations.
 Scientists make the results of their investigations public; they
describe the investigations in ways that enable others to repeat
the investigations.
 Scientists review and ask questions about the results of other
scientists’ work.

Content Standard B | Physical Science

 Position and Motion of Objects

 The position of an object can be described by locating it
relative to another object or the background.
 The position and motion of objects can be changed by pushing
or pulling. The size of the change is related to the strength of
the push or pull.

Content Standard D | Earth and Space Science

 Changes in the Earth and Sky

 Weather changes from day to day and over the seasons.
Weather can be described by measurable quantities, such as
temperature, wind direction and speed, and precipitation.

4

Content Standard E | Science and technology

 Communicate a problem, design, and solution.

 Understandings About Science and Technology

 People have always had problems and invented tools and
techniques (ways of doing something) to solve problems.
 Scientists and engineers often work in teams with different
individuals doing different things that contribute to the results.
 Tools help scientists make better observations, measurements,
and equipment for investigations. They help scientists see,
measure, and do things that they could not otherwise see,
measure, and do.

Content Standard F | Science in Personal and Social
Perspectives
 Types of Resources

 Resources are things we get from the living and nonliving
environment to meet the needs and wants of a population.
 The supply of many resources is limited. If used, resources can
be extended through recycling and decreased use.

 Science and Technology in Local Challenges

 People continue inventing new ways of doing things,
solving problems, and getting work done. New ideas and
inventions often affect other people; sometimes the effects
are good and sometimes they are bad. It is helpful to try to
determine in advance how ideas and inventions will affect

other people.

Content Standard G | History and nature of science

 Science as a Human Endeavor

 Science and technology have been practiced by people for a
long time.
 Although men and women using scientific inquiry have
learned much about the objects, events, and phenomena in
nature, much more remains to be understood. Science will
never be finished.
 Many people choose science as a career and devote their entire
lives to studying it. Many people derive great pleasure from
doing science.

Wonders of Wind Teacher Guide

Correlations to National Science Education Standards: Grades 5-8
This book has been correlated to National Science Education Content Standards.
For correlations to individual state standards, visit www.NEED.org.

Content Standard A | Science as Inquiry

Content Standard E | Science and technology

 Abilities Necessary to Do Scientific Inquiry

 Abilities of Technological Design

 Identify questions that can be answered through scientific
investigations.

 Identify appropriate problems for technological design.
 Design a solution or product.

 Design and conduct a scientific investigation.

 Implement a proposed design.

 Use appropriate tools and techniques to gather, analyze, and
interpret data.

 Evaluate completed technological designs or products.

 Develop descriptions, explanations, predictions, and models
using evidence.

 Communicate the process of technological design.

 Understandings About Science and Technology

 Scientific inquiry and technological design have similarities and
differences. Scientists propose explanations for questions about
the natural world, and engineers propose solutions relating to
human problems, needs, and aspirations.

 Think critically and logically to make the relationships between
evidence and explanations.
 Recognize and analyze alternative explanations and predictions.
 Communicate scientific procedures and explanations.

 Perfectly designed solutions do not exist. All technological
solutions have trade-offs, such as safety, cost, efficiency, and
appearance.

 Use mathematics in all aspects of scientific inquiry.

 Understandings About Scientific Inquiry

 Different kinds of questions suggest different kinds of scientific
investigations. Some investigations involve observing and
describing objects, organisms, or events; some involve
collecting specimens; some involve experiments; some involve
seeking more information; some involve discovery of new
objects and phenomena; and some involve making models.
 Mathematics is important in all aspects of scientific inquiry.
 Technology used to gather data enhances accuracy and allows
scientists to analyze and quantify results of investigations.
 Scientific explanations emphasize evidence, have logically
consistent arguments, and use scientific principles, models,
and theories. The scientific community accepts and uses such
explanations until displaced by better scientific ones. When
such displacement occurs, science advances.

 Technological designs have constraints. Some constraints are
unavoidable, for example, properties of materials, or effects
of weather and friction; other constraints limit choices in the
design, for example, environmental protection, human safety,
and aesthetics.

Content Standard G | history and nature of science
 Science as a Human Endeavor

 Science requires different abilities, depending on such factors
as the field of study and type of inquiry.

 History of Science

Content Standard B | Physical Science
 Transfer of Energy

 Energy is a property of many substances and is associated with
heat, light, electricity, mechanical motion, sound, nuclei, and
the nature of a chemical. Energy is transferred in many ways.

 In historical perspective, science has been practiced by different
individuals in different cultures.
 Tracing the history of science can show how difficult it was for
scientific innovators to break through the accepted ideas of
their time to reach the conclusions that we currently take for
granted.

 Heat moves in predictable ways, flowing from warmer objects
to cooler ones, until both reach the same temperature.
 The sun is a major source of energy for changes on the earth’s
surface.

Content Standard D | Earth and Space Science

 Structure of the Earth System

 Global patterns of atmospheric movement influence local
weather. Oceans have a major effect on climate, because water
in the oceans holds a large amount of heat.

 Structure of the Earth System

 The sun is the major source of energy for pheomena on the
earth's surface.

©2013 The NEED Project
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Wonders of Wind Materials
ACTIVITY

MATERIALS IN KIT

ADDITIONAL MATERIALS NEEDED

Measuring Wind

Pencils

Straight

pins
Extra-long

straws
Snow

cone cups
Wind

gauge
Anemometer

Wind

vane
Compass

Masking

tape

Hole

punches
Watches

with second hand or stopwatches
Markers

Rulers

Scissors


Wind Can Do Work

Extra-long

straws
Small

straws
Straight

pins
Binder

clips
Masking

tape

Foam

cups
Scissors

Fans

Markers

Rulers

Hole

punches
Paper

clips
Thread

or string

Wind Can Generate Electricity

Firefly

(assembled)

Fan


Introduction to Blade Investigations
Blade Investigation
Blade Redesign Investigation

Weightlifter

windmill (assembled)
Wind

turbine (assembled)
Dowels

Hubs

Washers

Multimeter

Masking

tape
Alligator

clips
Buckets

with string
Blade

materials (corrugated plastic and
cardboard)

Alternative

blade materials
Fans

Scissors

Poster

board

Trying the Other Tower

Blade

sets from previous activities
Weightlifter

windmill (assembled)
Wind

turbine (assembled)

Fans


Wind Reflections

Masking

tape

**See pages 30-31 for windmill and turbine assembly instructions.
**See page 29 for the Firefly assembly instructions.
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Wonders of Wind Teacher Guide

Teacher Guide

An inquiry based curriculum that introduces scientific concepts of wind energy to
elementary students.

&Background

Grade Level

Wonders of Wind is an inquiry based unit for elementary students. This unit includes nonfiction
background information on wind energy, with activities that focus on observation and inquiry. The kit
includes most of the materials to conduct the hands-on and inquiry based activities, as well as a class
set of Student Guides with space for recording observations, conclusions, and reflections.

Concepts

Elementary

Grades 3–5

 Time
Approximately

eleven
45-minute class periods to
conduct all of the activities
and evaluation.

Wind

is moving air. It comes from the uneven heating of the Earth’s surface by the sun.
Wind

can do work.

Language Arts Connection

Wind

speed and direction can be measured.
Wind

speed and direction vary by location and time of day.
A
 wind turbine changes wind energy into electricity.

2Preparation
Become

familiar with the Teacher and Student Guides. It is suggested that the teacher conduct the
hands-on activities before assigning them to students.
Gather

the materials needed to conduct the activities. A list of materials by activity can be found on
page 6 of the Teacher Guide.
Make

copies of the student worksheets as needed.

@Science Notebooks
Throughout this curriculum, science notebooks are referenced. If you currently use science notebooks
or journals, you may have your students continue using them. A rubric to guide assessment of student
notebooks can be found on page 19 in the Teacher Guide.
In addition to science notebooks, student worksheets have been included in the Student Guide.
Depending on your students’ level of independence and familiarity with the scientific process, you
may choose to use these instead of science notebooks. Or, as appropriate, you may want to make
copies of worksheets and have your students glue or tape the copies into their notebooks.

Further integrate Wonders
of Wind into your reading
curriculum by checking out
wind and energy related books,
both fiction and nonfiction,
from your library. Have these
available for students to read
during silent
reading or
when they are finished with
work. Use the books as you
instruct students on reading
strategies, or give a more formal
assignment of having students
read a book and write a report
about it.
A booklist of fiction and nonfiction energy related books can
be found at www.NEED.org.

Additional Resources
NEED has many other resources that can be used in the classroom to extend students’ learning about
wind, and integrate the topic into other curriculum areas. Visit NEED’s Curriculum Resource section at
www.NEED.org and search for the following by title:
Energy

on Stage—Plays about energy including, Harry Spotter and the Chamber of Windy Myths.
Energy

Rock Performances—Students write and perform songs about energy sources, including wind.
Energy

Stories and More—This book includes stories and supplemental activities about energy sources
including two stories specific to wind, A Trip to the Farm and The Tale of Windy Wizard. Students
may enjoy reading and illustrating these stories to share with younger students in their school or
community.

©2013 The NEED Project
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Activity 1: Introduction to Wind
 Materials
Student

Guides
Windy

day
Wind

Pre/Post Assesment, Teacher Guide page 35

 Time
45
 Minutes

Procedure
1. Have the students take the Wind Pre/Post Assesment. An answer key can be found on page 16 of Teacher Guide.
2. Introduce today’s question, “What evidence is there that the wind is blowing?” Using your own Student Guide or science notebook,
model for students the observation process of taking notes and drawing sketches from what you see outside.
3. Take the students outside for five to ten minutes with their Student Guides and a pencil. Have them use page 15 of the Student Guides
or their science notebooks to answer the question “What evidence is there that the wind is blowing?” They should draw sketches with
labels and/or write notes.
4. After returning to class, have students share with a partner their evidence that the wind is blowing.
5. Show students the page titled New Learning About Wind and Energy (Student Guide page 16). Instruct students that when they read,
they should be on the lookout for information that is new to them. When they notice they have learned something new they should
write it in one of the stars. Students will continue to use this page throughout the unit. If students happen to fill up the stars, they can
keep track of new learning on sticky notes and post them on this page, or extra copies of this page can be provided.
6. Have students read What is Wind? on pages 2-4 in the Student Guide. As they read, they should write down any new learning on page
16 of the Student Guide.
7. After the class finishes, have students share at least one piece of new learning with a neighbor.

Activity 2: Measuring Wind
 Time
60
 Minutes

 Materials for the class

 Materials for each pair
Pencil

1
 Straight pin
2
 Extra-long straws
5
 Snow cone cups
Hole

punch
Masking

tape
Scissors

Build

an Anemometer worksheet,
Teacher Guide page 25

Wind

Speed Tables, Teacher Guide page
26
Watch

with second hand or stopwatch
Marker

Student

Guides
Ruler


Wind

gauge
Anemometer

Wind

vane
Compass


2 Preparation
Make

copies of Wind Speed Tables. Cut out the tables so that each student has one table to place into his/her notes.
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Procedure
1. Review yesterday’s reading with the class. Highlight that scientists use the following tools to measure the wind: anemometers, wind
gauges, and wind vanes. Show these tools to your students and explain how they work. A wind gauge explanation is on page 24 of the
Teacher Guide.
2. Following the Build an Anemometer directions, pairs should make their own anemometers. Before going outside, each student should
make a diagram of his/her anemometer in their notebook or in the Student Guide on page 17. Give each student a Wind Speed Table
and have them glue or tape the table into their notebook or Student Guide to use as a reference.
3. When the class is ready, take everyone outside. First, set out the wind vane that came with the kit. Use the compass to orient it correctly.
Have students record the direction the wind is blowing.
4. Have students test their anemometers. Students should record their location and how many times the anemometer rotates in ten
seconds. Have students test at least three different locations around the school grounds. (Try to choose locations where wind speed
might vary—on a hill, an area partially shielded by a building, in an open field, etc.) Let groups try the wind gauge and assembled
anemometer and see how that reading compares to their anemometer reading.
5. After returning to class, discuss with the students the wind speed measurements they recorded. Were they surprised by the results?
Why do they think there was variation in wind speed around the school grounds?

Activity 3: Introduction to Energy
 Materials
Student

Guides

 Time
45
 Minutes

Procedure
1. Ask students, “What do you think you know about energy?” Record their thinking on a class KWL chart or on the board.
2. Have students read pages 5-8 in the Student Guide, Introduction to Energy. Remind students to keep track of new learning in their
Student Guides.
3. After reading, have students expand on what they understand about energy. What are the forms of energy? How do they use energy?
4. After talking about energy as a class, students should work independently to compare and contrast their energy use at home and at
school using the My Energy Use worksheet on page 18 of their Student Guides. In the box they should list all ways they use energy
similarly at home and school. On the T-chart below, students should list differences in the way they use energy at home and school.
5. Allow students to work for 5-10 minutes independently. Have students share with one or two partners.

©2013 The NEED Project
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Activity 4: Wind Can Do Work


! Caution
The straight pins are sharp. Review with students how to safely handle sharp objects. After the pin is in place, carefully wrap a small piece
of tape around the sharp end.

 Materials FOR EACH PAIR
1
 Extra-long straw*
1
 Small straw
Masking

tape
1
 Straight pin
1
 Binder clip
50
 cm Thread or string
Paper

clips
Foam

cup
Scissors

Marker


 Materials FOR THE CLASS
Ruler

Hole

punch
Wind

Can Do Work worksheet, Teacher
Guide page 27, Student Guide page 19
4-Blade

Windmill Template, Teacher Guide,
page 28

Student

Guides
Fans


*Note: The extra long straw is long enough
for two windmills, when cut in half.

 Time
60
 Minutes

2 Preparation
Cut
 thread or string into 50 cm lengths for each pair.
Make

copies of the 4-Blade Windmill Template for students.

Procedure
1. Introduce today’s lesson that the wind is energy, and that people use wind’s energy to do work.
2. Students read Wind Energy History on pages 13-14 in the Student Guide.
3. Working with a partner, students should follow the directions on the Wind Can Do Work page to construct a windmill that can lift paper
clips.
4. Students should follow the investigation procedure and record data, observations,
and write a conclusion in their notebooks or on pages 19-20 of their Student Guides.

 Extension
Let students redesign the windmill changing one of the variables and conduct new tests.

 Volunteers
This is a good day for parent volunteers to come into your classroom and help with the
investigation.
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Activity 5: Wind Can Generate Electricity
 Materials
Student

Guides
Firefly

(assembled)
Fan


 Time
20-30

Minutes

2 Preparation
Assemble

the Firefly using the attached instructions. Instructions can also be found on page 29 of the Teacher Guide.

Procedure
1. Review the previous windmill investigation with the class. Ask them to describe what kind of work the windmill did. Ask them to
describe how it did the work – what was required?
2. Have students read Electricity in the Student Guide, pages 9-12.
3. After reading, discuss with the class that energy is the ability to do work. The wind has energy of motion. That motion energy can do
work on a pinwheel or turbine, and turn its blades. Electricity is also a form of energy. Just like when the pinwheel lifted the paper
clips, wind can turn a turbine which can turn a generator to make electricity. Wind can do work and make electricity!
4. Have students make observations about the Firefly.
5. Ask a student volunteer to hold the Firefly, as you turn on a fan.
6. Have students make observations of the Firefly again. Ask them to describe how the Firefly is doing work and how electricity is being
generated. Have them share their ideas with a partner or the class.
7. Discuss with students that they will be investigating how wind can do work and generate electricity in the next few investigations.

©2013 The NEED Project
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Activity 6: Introduction to Blade Investigations
 Materials
Student

Guides
Weightlifter

windmill (assembled)
Wind

turbine (assembled)
Blade

materials
Poster

board
Alternative

blade materials
Dowels


Washers

Multimeter

Buckets

with string
Fans

Scissors

Hubs

Masking

tape

Alligator

clips
Turbine

Assembly Instructions, Teacher
Guide pages 30-31
Benchmark

Blade Template, Teacher
Guide page 32
Measuring

Electricity worksheet, Teacher
Guide page 33

 Time
30
 Minutes

2 Preparation
Pre-assemble

the weightlifter windmill and the wind turbine using the Turbine Assembly Instructions. When attaching the bucket to the
weightlifter windmill use enough string so that the bucket rests on the floor without any slack in the string.
Construct

three blades using the basic Benchmark Blade Template. It is recommended that these blades are made from poster board.
Familiarize

yourself with the multimeter using the worksheet on page 33. Pre-test your blades before the demonstration to make sure
you are able to generate a voltage reading.
Place

students in small groups and assign them to initially investigate either the weightlifter windmill or the wind turbine.
INSTRUCTIONAL NOTES:
Individual

student needs can be met when you assign them to either the weightlifter windmill or the wind turbine.
In
 either assignment, students will be investigating which blade design will produce the most work—either by generating more
electricity or lifting more mass.
Blade

Materials: Some corrugated plastic and cardboard sheets are included in your kit, but blades can be made out of almost anything.
You may want to gather additional materials (paper plates, paper cups, foil pie pans, foamboard,etc.) or have students bring in materials
they would like to use.

Procedure
1. Demonstrate how the weightlifter windmill and the wind turbine work with the benchmark blades. Students should record the
results of your blades for each apparatus in their Student Guides on page 21. When students test their blades, they can try to design
blades that will produce more work than the standard blade design you have demonstrated.
Note: When demonstrating the electricity generating turbine, explain to students how the multimeter works and that they will be
measuring voltage (volts). Voltage is a measure of the difference in electric potential between two points.
2. Brainstorm as a class all of the variables that could be changed in the blade design (size, shape, blade material, angle of blade, mass
of blade, etc.).
3. Give students their group assignments and, on page 21 in their Student Guides, have them write their focus question based on
which tower (weightlifter or electric) they will be working with.
a. Weightlifter Windmill Question: What blade design will lift the most mass all of the way up to the spool?
b. Wind Turbine Question: What blade design will generate the most electricity?
4. Today students should brainstorm different blade design ideas individually using page 22 in their Student Guides. If time allows
students should share their ideas with their teammates. Groups will have to choose one design with which to move forward.
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Activity 7: Blade Investigation
 Materials
Scissors

Hubs

Measuring

Electricity worksheet, Teacher
Guide page 33

Dowels

Washers

Multimeter

Masking

tape
Alligator

clips
Fans


Student

Guides
Weightlifter

windmill (assembled with
bucket and string)
Wind

turbine (assembled)
Blade

materials
Alternative

blade materials

 Time
45-60 Minutes

2 Preparation
Set
 up two testing stations for students to test their designs. The weightlifter station should include the assembled weightlifter turbine,
bucket, string, and washers. The electric station should include the assembled wind turbine, alligator clips, multimeter, and hubs. Both
stations should have a fan.

Procedure
1. Groups should discuss their ideas and decide on one blade design to use. Students should record the design in their Student Guides on
page 23 and predict why this design will produce more work than the standard blade demonstrated by the teacher.
2. As a group students construct their blades.
3. Using their notebooks or page 24 in their Student Guides, students should re-write their focus question, and test their design. They
should record the data from their investigation. Remind students that they should conduct three trials with their blade design and find
the average of their trials. Assist students with the multimeter, if needed. Instructions can be found on page 32 of the Teacher Guide.
4. When groups are done they can watch the other groups, or they can move on to redesigning blades as described in Activity 8 and 9.
NOTE: Groups will have to wait their turn to test their blades. As they are waiting, have students observe how other blade designs are
working. What is the same about their designs compared to other groups? What is different? What design elements might they want to
include in a redesign of their blades later?

 Extension
Create a class chart showing the results for both the weightlifter windmill and wind turbine. On the chart, create columns to show results
from initial design, blade redesign, and trying the other tower.

Blade Design 1

Blade Redesign

Trying the Other Tower

Group Name
Group Name
Group Name

©2013 The NEED Project
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Activity 8: Blade Redesign Investigation
 Materials
Student

Guides
Weightlifter

windmill (assembled with
bucket and string)
Wind

turbine (assembled)
Blade

materials
Alternative

blade materials

Dowels

Washers

Multimeter

Masking

tape
Alligator

clips
Fans


Scissors

Hubs

Measuring

Electricity worksheet, Teacher
Guide page 33

 Time
45-60

Minutes

2 Preparation
Set
 up two testing stations for students to test their designs. The weightlifter station should include the assembled weightlifter turbine,
bucket, string, and washers. The electric station should include the assembled wind turbine, alligator clips, multimeter, and hubs. Both
stations should have a fan.

Procedure
1. Groups should review their design and results from their first blade investigation. Using page 25 of their Student Guides, students
should plan what changes they would make to their blades.
2. Groups should agree on a plan and construct their redesigned blades. When ready, they should conduct three trials to test the new
blades on the same tower they used previously. They will record observations and data in their notebooks or on page 25 of the Student
Guides.
3. Students should find the average of their trials and add it to the class chart, if one was constructed.
NOTE: Students should save the redesigned blades for Activity 10—do not have them take them apart yet.

Activity 9: Blade Investigation Conclusion
 Materials
Student

Guides

 Time
30-45

Minutes

2 Preparation
This is a “Writing in Science Day.” Let students know that scientists have to take time to analyze their results and think about what they
learned. They write conclusions so that other people can learn what they did, and what their results are. Other scientists may replicate their
work to test it again, or make changes and continue testing.

Procedure
1. Have students look over their results. Did their results improve with the new blade design? Why or why not? Remind students that in a
conclusion scientists use data to support the statements they make. Students should write a conclusion about their results on page 26
in their Student Guides or in their notebooks.
2. When students are done writing, have them switch with someone who used the opposite tower and read each other’s conclusions. Each
person should summarize his or her partner’s conclusion out loud, then suggest what he or she might try next based on the results.
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Activity 10: Trying the Other Tower
 Materials
Student

Guides
Blade

sets from Activity 8
Weightlifter

windmill (assembled with
bucket and string)
Wind

turbine (assembled)
Blade

materials

Alternative

blade materials
Dowels

Washers

Multimeter

Masking

tape
Alligator

clips

Fans

Scissors

Hubs

Measuring

Electricity worksheet, Teacher
Guide page 33

 Time
45
 Minutes

2 Preparation
Set
 up two testing stations for students to test their designs. The weightlifter station should include the assembled weightlifter turbine,
bucket, string, and washers. The electric station should include the assembled wind turbine, alligator clips, multimeter, and hubs. Both
stations should have a fan.

Procedure
1. Using their redesigned blades, students now have the opportunity to test their blades on the other tower that they have not yet used.
Data should be recorded in their Student Guides on page 27, or in their notebooks.
2. After they have tested their blades, students should write an observational conclusion on page 27 in the Student Guides. How are the
towers the same and different? What were the results on the new tower? How do the results between the two machines compare?
3. Discuss with the class the similarities and differences between the two towers and how their results compared.
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Activity 11: Wind Reflections
 Materials
Student

Guides
Masking

tape
I Learned—You Learned, Teacher Guide page 34
Wind

Pre/Post Assesment, Teacher Guide page 35

 Time
30-45

Minutes

Procedure
1. Students begin by using pages 28-29 in their Student Guides to reflect on what they learned about wind from their reading, wind
observations, use of wind tools, and their blade investigations.
2. Pass out the I Learned—You Learned sheet to each student.
3. Each student should write one thing he or she learned in one box.
4. Students then get up and move around the room and talk to each other. Student A shares what he or she learned and Student B adds
Student A’s learning to his/her paper. Student B shares what he or she learned and Student A writes Student B’s learning on his/her
paper. Students then switch partners and continue this process until their papers are full.
5. When the students are done they can glue or tape their I Learned—You Learned sheet into the back of their Student Guides or notebooks.
6. Have students complete page 30 of the Student Guide, New Questions about Wind and Energy.
7. Have students take the Wind Pre/Post Assessment.

Wind Pre/Post Assessment Answer Key
1.

a

4.

a

7.

c

10. b

2.

c

5.

b

8.

a

11. Answers will vary

3.

b

6.

a

9.

c

12. Answers will vary

Evaluation
Evaluate the unit with your students using the Evaluation Form on page 39 and return to NEED using the information on the form.
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Wind Energy

BINGO

Instructions

Get Ready
Duplicate as many Wind Energy Bingo sheets (found on page 36) as needed for each person in your
group. In addition, decide now if you want to give the winner of your game a prize and what the prize
will be.

Get Set

Wind Energy Bingo is a
great icebreaker for a NEED
workshop or conference. As
a classroom activity, it also
makes a great introduction to
an energy unit.

2Preparation

Pass out one Wind Energy Bingo sheet to each member of the group.

Low


Go

Time

Part One: Filling in the BINGO sheets

45
 minutes

Give the group the following instructions to play the game:
This

bingo activity is very similar to regular bingo. However, there are a few things you’ll need to
know to play this game. First, please take a minute to look at your bingo sheet and read the 16
statements at the top of the page. Shortly, you’ll be going around the room trying to find 16 people
about whom the statements are true so you can write their names in one of the 16 boxes.
When

I give you the signal, you’ll get up and ask a person if a statement at the top of your bingo
sheet is true for them. If the person gives what you believe is a correct response, write the person’s
name in the corresponding box on the lower part of the page. For example, if you ask a person
question “D” and he or she gives you what you think is a correct response, then go ahead and write
the person’s name in box D. A correct response is important because later on, if you get bingo,
that person will be asked to answer the question correctly in front of the group. If he or she can’t
answer the question correctly, then you lose bingo. So, if someone gives you an incorrect answer,
ask someone else! Don’t use your name for one of the boxes or use the same person’s name twice.
Try
 to fill all 16 boxes in the next 20 minutes. This will increase your chances of winning. After the 20
minutes are up, please sit down and I will begin asking players to stand up and give their names. Are
there any questions? You’ll now have 20 minutes. Go!

Part Two: PLAYING BINGO

Bingos are available on
several different topics.
Check out these resources for
more bingo options!
Biomass

Bingo— Energy
Stories and More
Change

a Light Bingo—Energy
Conservation Contract
Energy

Bingo— Energy Games
and Icebreakers
Energy

Efficiency Bingo—
Monitoring and Mentoring and
Learning and Conserving
Hydropower

Bingo—
Hydropower guides
Hydrogen

Bingo—H2 Educate

During the next 20 minutes, move around the room to assist the players. Every five minutes or so
tell the players how many minutes are remaining in the game. Give the players a warning when just
a minute or two remains. When the 20 minutes are up, stop the players and ask them to be seated.
Then give them the following instructions.

Marine

Renewable Energy
Bingo —Ocean Energy

When

I point to you, please stand up and in a LOUD and CLEAR voice give us your name. Now, if
anyone has the name of the person I call on, put a big “X” in the box with that person’s name. When
you get four names in a row—across, down, or diagonally—shout “Bingo!” Then I’ll ask you to come
up front to verify your results.

Offshore

Oil and Gas Bingo —
Ocean Energy

Let’s

start off with you (point to a player in the group). Please stand and give us your name. (Player
gives name. Let’s say the player’s name was “Joe.”) Okay, players, if any of you have Joe’s name in one
of your boxes, go ahead and put an “X” through that box.

Science

of Energy Bingo—
Science of Energy guides

When

the first player shouts “Bingo,” ask him (or her) to come to the front of the room. Ask him to
give his name. Then ask him to tell the group how his bingo run was made, e.g., down from A to M,
across from E to H, and so on.

Transportation

Bingo —
Transportation Fuels Infobooks
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Nuclear

Energy Bingo—
Nuclear guides

Oil
 and Gas Bingo—Oil and
Gas guides

Solar

Bingo—Solar guides
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Now

you need to verify the bingo winner’s results. Ask the bingo winner to call out the first person’s name on his bingo run. That player
then stands and the bingo winner asks him the question which he previously answered during the 20-minute session. For example, if
the statement was “can name two renewable sources of energy,” the player must now name two sources. If he can answer the question
correctly, the bingo winner calls out the next person’s name on his bingo run. However, if he does not answer the question correctly, the
bingo winner does not have bingo after all and must sit down with the rest of the players. You should continue to point to players until
another person yells “Bingo.”

Wind Energy BINGO
G.

A.

Has used wind energy for transportation

B.

Knows the average cost per residential
kilowatt-hour of electricity

C.

Can name two renewable energy sources
other than wind

D.

H. Knows how electricity is generated by a
wind turbine

L.

Knows the energy efficiency of a wind
turbine

M. Can name two uses of windmills

I.

Has seen a modern wind turbine

N. Can name two myths many people believe
about wind turbines

Can explain how wind is formed

J.

Knows how wind speed is measured

O.

Has been to a power plant

E.

Knows what an anemometer does

K.

Has experienced the wind tunnel effect

P.

Knows what a gear box does

F.

Can name two forms of energy

A

B
Sailboat
Sailboard
etc.

E
measures wind speed

I

M
Grind grain, pump water,
generate electricity, etc.

D

C
biomass
geothermal
hydropower
solar

$0.12 national average for
residential customers

F

G

potential, stored mechanical,
chemical, gravitational,
nuclear, radiant, thermal,
sound, motion, light, electrical

wind speed, consistency,
environment (land and
animals), public opinion, access
to grid

J

K
meters per second, with
anemometer

ask for location/description

18

Can name two factors to consider when
siting a wind farm

ANSWERS

N
Noisy, unpredictable,
expensive, kills birds, interfere
with TV and communication
signals, etc.

The sun heats Earth’s land and
water surfaces differently.
Warm air rises, cool air moves
in.

H
Turbine spins a shaft, which
spins a generator producing
electricity

L
ask for details

O
ask for location/description

The Betz Limit is 59% for wind,
today’s wind turbines are about
35-45% efficient.

P
Connects low-speed shaft to
high-speed shaft and increases
the rotational speeds to
produce electricity
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Grading Rubric
Student Guide Rubric
GRADE

SCIENTIFIC CONCEPTS

SCIENTIFIC INQUIRY

PRESENTATION

4

Student demonstrates thorough
understanding of concepts through
pictures, writing, and verbal
communication.

Student is able to follow all steps
of the scientific process: predicting,
observing/recording data, and drawing
a more complex conclusion related
to his/her data. Student shows higher
level thinking by asking his/her own
questions.

Handwriting is legible. Pictures are
realistic and include labels. All parts of
the assignment are complete.

3

Student demonstrates understanding
of concepts through pictures, writing,
and/or verbal communication.

Student is able to predict, observe/
record data, and draw a basic
conclusion.

Handwriting is legible. Pictures are
realistic and include most labels. All
parts of the assignment are complete.

2

Student demonstrates a beginning
understanding of concepts, may have a
couple of lingering misconceptions.

Student is able to do two of the
following: predict, observe/record data,
draw conclusions.

Words and/or pictures may be hard to
decipher at times. Pictures are present
but are missing labels. The notebook
has some missing components.

1

Student demonstrates confusion
about concepts. Many misconceptions
remain.

Student is able to do one or fewer of
the following: predict, observe/record
data, draw conclusions.

Words and/or pictures are hard to
decipher. They may not be connected
to the investigation. The notebook has
many missing components.
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Science Skills Checklist

20

Communication is personal.

Compares and contrasts.

Uses evidence to support reasoning.

Makes predictions with reasoning.

Makes predictions.

Communicates in writing.

Communicates verbally.

Communication

Clear presentation.

Includes appropriate labels.

Data is accurate.

Graphs and Charts

Observations focus on details.

Observations are “big picture.”

Notes and Observations

Includes appropriate labels.

Uses senses to record observations.

Student Name

Picture is realistic (colors, shape, size).

Drawings

Designed to be a formative assessment tool, you may find this checklist useful as you work with students. Put all of your students names
down the left hand side. When you look at a child's notebook or Student Guide and see a skill demonstrated, put a dot in the box. Decide
how many times (typically 3-5) you want to see the student use the skill independently before checking off the box as a sign that the
student has mastered this skill.
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1. The sun shines on land and water.
2. Land heats up faster than water.
3. Warm air over the land rises.
4. Cool air over the water moves in.

CO O L A I

How Wind is Formed

Master
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Master

Inside a Wind Turbine

Wind Turbine Diagram
Blade
Rotor Hub

Low-speed shaft
Low-sp
Gear box

Nacelle

Bla

de

High-speed shaft

Tower
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Generator
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Wind generates
electricity

Transformer
steps up voltage
for transmission
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Transformer on pole
steps down voltage
before entering house

Distribution line
carries electricity
to house

Neighborhood
transformer
steps down voltage

Transmission line
carries electricity
long distances

Transporting Wind Electricity

Transporting Electricity from Wind

Master
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Master

Wind Gauge Directions
This type of wind gauge is designed to measure wind speed based on Bernoulli’s Principle, which states that energy is conserved in a
moving fluid (liquid or gas). If the fluid is moving in a horizontal direction, the pressure decreases as the speed of the fluid increases. If the
speed decreases, the pressure increases. This means that as the speed of the wind increases, its pressure decreases. Pressure moves from
high to low.
The wind gauge has the following features:
A. one large hole in the top of the hollow stem;
B. one small hole on the side of the hollow stem;
C. two holes on the lower back; and
D. a very light ball at the bottom of the hollow stem
that can move up and down the stem.

The wind gauge has two ranges:
E. low; and
F. high.
To operate the wind gauge, hold the wind gauge
upright into the wind with the scale side facing
you. Do not block the bottom holes on the back. As
the wind flows across the top holes it creates lower
pressure at the top of the stem. No wind flows across
the bottom holes, so the pressure there remains the
same (at a higher pressure than at the top). Air flows
into the bottom holes, lifting the ball. The faster the
wind blows, the lower the pressure at the top of the
stem. If the wind is blowing faster than 10 mph and
the ball is at the top of the stem, cover the large hole
at the top of the stem with your finger. Be careful not
to obstruct the smaller hole on the side of the stem.
The wind will create lower pressure only at the smaller
hole. Read the wind speed using the high range on
the wind gauge when the top hole is covered.
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Build an Anemometer
 Materials
 1 Pencil
 5 Snow cone cups
 2 Extra long straws
 Masking tape

 Watch with second hand
 Ruler

 Hole punch
 Scissors
 1 Straight pin
 Marker

Procedure
1. Take one cup and cut the tip off so it can slide onto a pencil. This is your base cup.
2. Think of the circle end of the cup like a clock. Imagine where 12, 3, 6, and 9 would be
located.
3. Use the hole punch to make two holes opposite each other very near the rim at 12 o’clock
and 6 o’clock.
4. Punch two more holes opposite each other 1 1/2 cm from the rim at 3 o’clock and 9 o’clock.
5. Slide the first straw through the 12 o’clock and 6 o’clock holes. Slide the second straw
through the 3 o’clock and 9 o’clock holes.
6. In the other cups use the hole punch to make two holes opposite each other at 3 o’clock and
9 o’clock.
7. Color one cup a bright color or make lots of markings so that it is easy to see.
8. Slide one cup onto the end of each straw. Make sure the cups all face the same direction.
Tape the cups to the straw.
9. Center the straws in the base cup.
10. Slide the base cup over the pencil as shown in the diagram.
11. Push a straight pin through the middle of each straw and into the pencil eraser. Lightly push
the cups to make sure the straws spin smoothly.
12. Take your anemometer outside. Hold the anemometer so the colored cup is facing you.
13. Measure the speed of the wind by counting the number of revolutions in 10 seconds. Use
the Wind Speed Table to find the speed in miles per hour.

©2013 The NEED Project

P.O. Box 10101, Manassas, VA 20108

1.800.875.5029

www.NEED.org

25

Wind Speed Tables
REVOLUTIONS
PER 10 SEC.
2-4
5-7
8-9
10-12
13-15
16-18
19-21
22-23
24-26
27-29
30-32
33-35
36-37
38-40
41-43
44-46
47-49
50-51
52-54
55-57

REVOLUTIONS
PER 10 SEC.
2-4
5-7
8-9
10-12
13-15
16-18
19-21
22-23
24-26
27-29
30-32
33-35
36-37
38-40
41-43
44-46
47-49
50-51
52-54
55-57
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MPH
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

MPH
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

REVOLUTIONS
PER 10 SEC.
2-4
5-7
8-9
10-12
13-15
16-18
19-21
22-23
24-26
27-29
30-32
33-35
36-37
38-40
41-43
44-46
47-49
50-51
52-54
55-57

REVOLUTIONS
PER 10 SEC.
2-4
5-7
8-9
10-12
13-15
16-18
19-21
22-23
24-26
27-29
30-32
33-35
36-37
38-40
41-43
44-46
47-49
50-51
52-54
55-57

MPH
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

MPH
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

REVOLUTIONS
PER 10 SEC.
2-4
5-7
8-9
10-12
13-15
16-18
19-21
22-23
24-26
27-29
30-32
33-35
36-37
38-40
41-43
44-46
47-49
50-51
52-54
55-57

REVOLUTIONS
PER 10 SEC.
2-4
5-7
8-9
10-12
13-15
16-18
19-21
22-23
24-26
27-29
30-32
33-35
36-37
38-40
41-43
44-46
47-49
50-51
52-54
55-57

MPH
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

MPH
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

REVOLUTIONS
PER 10 SEC.
2-4
5-7
8-9
10-12
13-15
16-18
19-21
22-23
24-26
27-29
30-32
33-35
36-37
38-40
41-43
44-46
47-49
50-51
52-54
55-57

1
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6
7
8
9
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12
13
14
15
16
17
18
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20

REVOLUTIONS
PER 10 SEC.
2-4
5-7
8-9
10-12
13-15
16-18
19-21
22-23
24-26
27-29
30-32
33-35
36-37
38-40
41-43
44-46
47-49
50-51
52-54
55-57
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MPH
1
2
3
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5
6
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8
9
10
11
12
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Wind Can Do Work
? Question

What is the maximum load that can be lifted all of the way to the straw?

 Materials
4-Blade

Windmill Template
1
 Extra long straw
1
 Small straw
Tape

50
 cm String
Paper

clips
Large

foam cup

1
 Straight pin
Binder

clip
Fan

Ruler

Hole

punch
Marker

Scissors


Procedure
1. Turn the cup upside down.
2. Cut the long straw so that you have an 8 cm length, discard the other portion,
or share it with another student or group. Tape the regular straw horizontally to
the bottom of the cup (which is now the top) so that there is an equal amount of
straw on both ends. Set this aside.
3. Prepare the windmill blades using the 4-Blade Windmill Template.
4. Measure 1.0 cm from the end of the small straw and make a mark. Insert a pin through the small straw
at this mark. This is the front of the straw.
5. Slide the straw through the windmill blades until the back of the blades rest against the pin. Gently
slide each blade over the end of the straw. Secure the blades to the straw using tape.
6. Insert the small straw into the long straw on the cup.
7. Tape the string to the end of the small straw. Tie the other end of the string to a paper clip. Make sure
you have 30 cm of string from the straw to the top of the paper clip.
8. On the very end of the small straw near where the string is attached, fasten a binder clip in place for
balance and to keep the string winding around the straw.
9. Investigate: Keep adding paper clips one at a time to determine what is the maximum number that
can be lifted all of the way to the top. Record your data for each trial.

 Conclusions
Draw a diagram of the windmill. Label the vocabulary you have learned on your diagram.

 Extension
1. How could you change the design of your windmill to produce more work from it?
2. What variables can you change? Create a new investigation changing one variable at a
time.
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4-Blade Windmill Template
Procedure
1. Cut out the square.
2. Cut on the dotted, diagonal lines.
3. Punch out the four black holes along the side (being careful to not rip the edges) and the black hole in the center.
4. Follow the directions on the Wind Can Do Work worksheet to complete the windmill.
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E. 1 Tubing
F. 1 Generator
G. 1 LED
H. 1 Plastic cap

A. 2 O-rings
B. 1 Dowel
C. 1 Tapered tube
D. 1 Propeller

MATERIALS

P.O. Box 10101, Manassas, VA 20108

2. Cut the piece of plastic tubing in
half. Put one piece of tubing on
each LED leg.

6. Push the completed generator
piece into the tube. Make sure
the leads of the red LED are
oriented so the dowel can be
inserted between them.

5. Push the propeller onto the
shaft of the generator.

B

1. Push the plastic cap over the
shaft end of the generator.
Make sure it fits snugly.

A

1.800.875.5029

www.NEED.org

8. Slip one O-ring onto each end
of the dowel so that the dowel
is secured against the tube.
That’s it, you’re done!

4. Bend the LED legs so that they
hook onto the generator
connectors. Slide the plastic
tube pieces over the junctions.

B

Printed with permission from KidWind Project, Inc.

7. Insert the dowel through the
holes in the plastic tube. This
will be your handle, so leave
most of the dowel sticking out
of one end of the tube.

3. Thread the LED legs through
the generator connections.
The longer leg should go
through the connection with
the red dot.

A

The KidWind Firefly is a small demonstration turbine designed to light an LED when in the path of wind. This turbine starts rotating with a
breeze and will also yaw with the changing wind direction. Use your Firefly to display how wind energy can be transferred to ge
nerate
electricity! Fun for kids of all ages, discovering wind energy using the KidWind Firefly is easy, fun and affordable.

Firefly

Firefly Instructions
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Turbine Assembly Instructions
For Each Tower You Will Need
3
 Legs
1
 Center hub
1
 Locking disc
1
 Wood tower
Nacelle

(pre-assembled)
Gears

12
 Hole crimping hub
Blades


Tower Assembly
Center Hub

1.

2.

Leg

3.

4.

Tower
Locking Disc

1. Lock one leg onto the center hub.
2. Attach the two other legs in the same way.
3. Slide the locking disc onto the tower about 3 inches.
4. With the teeth of the locking disc pointing down, insert the tower into the center hub,
locking the tower in place.

Turbine Nacelle Generating Electricity
1. The turbine nacelle comes pre-assembled as part of the NEED wind kit. It slides
directly onto the tower. You can secure the nacelle in place by screwing in one or two
more small screws in the holes at the bottom of the nacelle.
2. Electrical wire comes pre-connected to the motor. Tell students not to pull on the
wires or they will detach from the motor. Make sure enough wire is exposed so that
the alligator clips come in contact with enough of the wire. Strip off additional plastic
coating as necessary.
3. Attach a hub as shown in the diagram, and explained on page 31.

30

Nacelle
Turbine Nacelle
Wonders of Wind Teacher Guide

Weightlifter Nacelle
1.

One nacelle comes pre-assembled with a spool on one end of the shaft. Tie string through the bucket and attach it to the spool.
There should be enough string so that the bucket can rest on the floor or table without any slack in the string.

2.

Test the efficiency of the blades by adding mass to the bucket and seeing how much the wind turbine can lift.

Adding the Hub and Blades
1.

The HEX shaped driveshaft allows you connect the Hex-Lock to the driveshaft. If you mount your gears or a weightlifting spool on
the back of the nacelle, it will not slip on the driveshaft.

2.

Turn the knob on the front of the hub to loosen the two hub sides. Do not turn the knob too far or the hub will separate completely.

3.

Place the blades into the slots. Tighten the hub to hold the blades in place.

Weightlifter Nacelle

Use the nuts to adjust
the motor up and down
so the gears mesh.

Hub Quick-Connect

Hub
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Measuring Electricity
Included in the kit is a tool to measure electricity—a multimeter. The multimeter allows you to measure current, resistance, and voltage, and
displays the reading numerically.
When using a multimeter it should be noted that some measurements will never “stay still” at a single repeatable value. This is the nature
of the variables being monitored in some circumstances. For example, if you were to measure the resistance between your two hands with
the ohmmeter setting on the multimeter (megaohm range—millions of ohms), you would find that the values would continuously change.
How tightly you squeeze the metal probes and how “wet” or “dry” your skin is can have a sizable effect on the reading that you obtain. In this
situation you need a protocol or standardized method to allow you to record data.
We recommend that you discuss with your class the variability of measurement and let them come up with a standard for collecting data.
They may decide to go with the lowest reading, the highest reading, or the reading that appears most frequently in a certain time period.

Digital Multimeter

 Directions:
DC VOLTAGE
1. Connect RED lead to VΩmA jack and BLACK to COM.
2. Set ROTARY SWITCH to highest setting on DC VOLTAGE scale (1000).
3. Connect leads to the device to be tested using the alligator clips provided.
4. Adjust ROTARY SWITCH to lower settings until a satisfactory reading is obtained.
5. With the wind turbine, usually the 20 DCV setting provides the best reading.

DC Current (Not used in this activity)
1. Connect RED lead to VΩmA jack and BLACK to COM.
2. Set ROTARY SWITCH to 10 ADC setting.
3. Connect leads to the device to be tested using the alligator clips provided.
Note: The reading indicates DC AMPS; a reading of 0.25 amps equals 250 mA (milliamps).
YOUR MULTIMETER MIGHT BE SLIGHTLY DIFFERENT FROM THE ONE SHOWN. BEFORE USING THE MULTIMETER, READ THE OPERATOR’S
INSTRUCTION MANUAL INCLUDED IN THE BOX FOR SAFETY INFORMATION AND COMPLETE OPERATING INSTRUCTIONS.
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Name ___________________________________

I Learned–You Learned
Directions
1.
2.
3.
4.

34

In the first box write down one new piece of information you learned about wind or energy.
Find a partner. Share what you learned with your partner. Your partner will write down your learning in one of his/her empty boxes.
Listen to what your partner learned. Write down his/her new learning in one of your empty boxes.
Switch partners. Continue finding new people to talk to until all of the boxes on your paper are full.

Wonders of Wind Teacher Guide

Name ___________________________________

Wind Pre/Post Assessment
1. The ability to do work is called_______.
a. energy
b. electricity

c. a job

2. Wind is_______.
a. moving clouds

c. moving air

b. moving trees

3. The energy in wind comes from the_______.
a. Earth
b. sun

c. ocean

4. Wind is made by the uneven heating of the_______.
a. Earth’s surface
b. sun
c. ocean
5. Wind moves best_______.
a. in the forest
b. over flat land

c. in the city

6. A tool that measures the speed of the wind is a(n)_______.
a. anemometer
b. thermometer
c. wind vane
7. A tool that shows the direction the wind is blowing is a(n)_______.
a. anemometer
b. thermometer
c. wind vane
8. A wind turbine uses wind energy to make_______.
a. electricity
b. heat
c. motion
9. What part of a wind turbine captures the wind?
a. tower
b. gear box

c. blades

10. Deciding where to build many wind turbines is called_______.
a. picking a windy place b. siting a wind farm
c. choosing a windy spot
11. Give two examples of work that wind can do.
__________________________________________________________________________________
__________________________________________________________________________________
12. Give two reasons why wind is a good energy resource.
__________________________________________________________________________________
__________________________________________________________________________________
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Wind Energy
A.

Has used wind energy for transportation

B.

Knows the average cost per residential
kilowatt-hour of electricity

C.

Can name two renewable energy sources
other than wind

D.

Can name two factors to consider when
siting a wind farm

H. Knows how electricity is generated by a
wind turbine

L.

Knows the energy efficiency of a wind
turbine

M. Can name two uses of windmills

I.

Has seen a modern wind turbine

N. Can name two myths many people believe
about wind turbines

Can explain how wind is formed

J.

Knows how wind speed is measured

O.

Has been to a power plant

E.

Knows what an anemometer does

K.

Has experienced the wind tunnel effect

P.

Knows what a gear box does

F.

Can name two forms of energy

ME
ME
NA
E
NA
M

ME
NA
NA

ME

ME

P

NA

NA
ME

NA

ME

L

O

NA

NA

NA

ME

E
NA
M

N

ME

M

K

ME

J

H

ME

G

NA

NA

I

D

NA

NA

NA

F

ME

E

C

ME

B

ME

A
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G.

BINGO
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2014 Youth Awards for Energy Achievement

All NEED schools have outstanding
classroom-based programs in which
students learn about energy. Does
your school have student leaders
who extend these activities into
their communities? To recognize
outstanding achievement and reward
student leadership, The NEED Project
conducts the National Youth Awards
Program for Energy Achievement.
This program combines academic
competition with recognition to acknowledge
everyone involved in NEED during the
year—and to recognize those who achieve
excellence in energy education in their schools and communities.

What’s involved?
Students and teachers set goals and objectives, and keep a record of their
activities. In April, students combine their materials into scrapbooks and send
them in and write summaries of their projects for inclusion in the Annual
Report.
Want more info? Check out www.NEED.org/Youth-Awards for more
application and program information, previous winners, and photos of past
events.
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NEED’s Online Resources
ENERGY EXCHANGE AND
CAREER CURRENTS NEWSLETTERS
NEED publishes two newsletters. Energy Exchange
is published to keep teachers and partners informed
about new curriculum materials, current energy issues,
and opportunities available for teachers and students.
Career Currents is published to provide students with
information about a variety of careers in the energy
industry. The newsletters are distributed to all NEED
teachers, partners, and sponsors. The latest edition of
each newsletter and archived editions are available on
the NEED web site at www.NEED.org.

NEED’S SMUGMUG GALLERY
http://need-media.smugmug.com/
You can ﬁnd pictures of NEED students learning and
teaching about energy. You can also ﬁnd pictures
from NEED workshops, and photos of energy from
around the country that were submitted for the Great
American Energy Scavenger Hunt. Would you like to
submit images or videos to NEED’s gallery?
E-mail info@NEED.org for more information.
Use SmugMug for the following resources:

Videos
Need a refresher on how to use Science of Energy with your
students? Watch the Science of Energy videos. Also check out our
Energy Chants videos!
Find videos produced by NEED students teaching their peers and
community members about energy.

Online Graphics Library
Would you like to use NEED’s graphics in your own classroom
presentations, or allow students to use them in their presentations?
Download graphics for easy use in your classroom.

NEED Energy Booklist
Looking for cross-curricular connections, or extra background
reading for your students? NEED’s booklist provides an extensive
list of ﬁction and nonﬁction titles for all grade levels to support
energy units in the science, social studies, or language arts
setting. Check it out at www.NEED.org.

 E-PUBLICATIONS
The NEED Project now offers e-publication versions of various
guides for in-classroom use. Go to www.NEED.org/. Don’t see
what you’re looking for? Check back often, as new e-pubs will
be added throughout the year.

SOCIAL MEDIA
Stay up-to-date with NEED, “like” us on Facebook! Search for
The NEED Project.
Follow us on Twitter. We share the latest energy news from
around the country, @NEED_Project.
Read the latest from the NEED family in our blog! Visit it at
www.NEED.org.

NEED ANNUAL REPORT
NEED’s Annual Report gives summaries of the best state and
national Youth Awards projects for 2012–2013, as well as
information about The NEED Project and our state programs.
Annual Report

Upon Request

Online at www.NEED.org

U.S. Energy Geography
Maps are a great way for students to visualize the energy picture
in the United States. This set of maps will support your energy
discussion and multi-disciplinary energy activities.
Go to www.NEED.org/maps to see energy production, consumption,
and reserves all over the country!

38

Wonders of Wind Teacher Guide

Wonders of Wind
Evaluation Form
State: ___________

Grade Level: ___________

Number of Students: __________

1. Did you conduct the entire unit?



Yes



No

2. Were the instructions clear and easy to follow?



Yes



No

3. Did the activities meet your academic objectives?



Yes



No

4. Were the activities age appropriate?



Yes



No

5. Were the allotted times sufficient to conduct the activities?



Yes



No

6. Were the activities easy to use?



Yes



No

7. Was the preparation required acceptable for the activities?



Yes



No

8. Were the students interested and motivated?



Yes



No

9. Was the energy knowledge content age appropriate?



Yes



No

10. Would you teach this unit again?
Please explain any ‘no’ statement below.



Yes



No

How would you rate the unit overall?



excellent



good



fair



poor

How would your students rate the unit overall?



excellent



good



fair



poor

What would make the unit more useful to you?

Other Comments:

Please fax or mail to: The NEED Project
P.O. Box 10101
Manassas, VA 20108
FAX: 1-800-847-1820
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National Sponsors and Partners
American Electric Power
American Wind Energy Association
Appalachian Regional Commission
Arizona Public Service
Arizona Science Center
Arkansas Energy Office
Armstrong Energy Corporation
Association of Desk & Derrick Clubs
Audubon Society of Western Pennsylvania
Barnstable County, Massachusetts
Robert L. Bayless, Producer, LLC
BP
BP Alaska
Blue Grass Energy
Brady Trane
Cape Light Compact–Massachusetts
L.J. and Wilma Carr
Center for Teacher Success
Chabot Space and Science Center
Chevron
Chevron Energy Solutions
Columbia Gas of Massachusetts
ComEd
ConEdison Solutions
ConocoPhillips
Constellation
Daniel Math and Science Center
David Petroleum Corporation
Denver Public Schools
DePaul University
Desk and Derrick of Roswell, NM
Dominion
DonorsChoose.org
Duke Energy
East Kentucky Power
Eastern Kentucky University
El Paso Corporation
E.M.G. Oil Properties
Encana
Encana Cares Foundation
Energy Education for Michigan
Energy Training Solutions
First Roswell Company
FJ Management. Inc.
Foundation for Environmental Education
FPL
The Franklin Institute
Frontier Associates
Georgia Environmental Facilities Authority
Georgia Power
Government of Thailand–Energy Ministry
Green Power EMC
Guam Energy Office
Guilford County Schools – North Carolina
Gulf Power
©2013 The NEED Project

Harvard Petroleum
Hawaii Energy
Gerald Harrington, Geologist
Houston Museum of Natural Science
HoustonWorks
Hydro Research Foundation
Illinois Clean Energy Community Foundation
Independent Petroleum Association of
America
Independent Petroleum Association of New
Mexico
Indiana Michigan Power
Interstate Renewable Energy Council
Kentucky Clean Fuels Coalition
Kentucky Department of Education
Kentucky Department of Energy Development and Independence
Kentucky Power – An AEP Company
Kentucky River Properties LLC
Kentucky Utilities Company
Linn County Rural Electric Cooperative
Llano Land and Exploration
Louisiana State University Cooperative
Extension
Louisville Gas and Electric Company
Maine Energy Education Project
Maine Public Service Company
Marianas Islands Energy Office
Massachusetts Division of Energy Resources
Michigan Oil and Gas Producers Education
Foundation
Miller Energy
Mississippi Development Authority–Energy
Division
Montana Energy Education Council
NADA Scientific
NASA
National Association of State Energy Officials
National Fuel
National Grid
National Hydropower Association
National Ocean Industries Association
National Renewable Energy Laboratory
Nebraska Public Power District
New Mexico Oil Corporation
New Mexico Landman’s Association
NRG Energy, Inc.
NSTAR
OCI Enterprises
Offshore Energy Center
Offshore Technology Conference
Ohio Energy Project
Pacific Gas and Electric Company
Paxton Resources
PECO
Pecos Valley Energy Committee
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Petroleum Equipment Suppliers Association
Phillips 66
PNM
Read & Stevens, Inc.
Rhode Island Office of Energy Resources
RiverWorks Discovery
Robert Armstrong
Roswell Geological Society
Sandia National Laboratory
Saudi Aramco
Schneider Electric
Science Museum of Virginia
C.T. Seaver Trust
Shell
Shell Chemicals
Snohomish County Public Utility District–WA
Society of Petroleum Engineers
David Sorenson
Southern Company
Southern LNG
Southwest Gas
Space Sciences University–Laboratory of the
University of California Berkeley
Tennessee Department of Economic and
Community Development–Energy Division
Tioga Energy
Toyota
Tri-State Generation and Transmission
TXU Energy
United Parcel Service
United States Energy Association
United Way of Greater Philadelphia and
Southern New Jersey
University of Nevada–Las Vegas, NV
University of Tennessee
University of Texas - Austin
University of Texas - Tyler
U.S. Department of Energy
U.S. Department of Energy–Hydrogen
Program
U.S. Department of Energy–Office of Energy
Efficiency and Renewable Energy
U.S. Department of Energy–Office of Fossil
Energy
U.S. Department of Energy–Wind for Schools
U.S. Department of Energy–Wind Powering
America
U.S. Department of the Interior–Bureau of
Land Management
U.S. Energy Information Administration
Van Ness Feldman
Vestas
Virgin Islands Energy Office
West Bay Exploration
W. Plack Carr Company
Yates Petroleum Corporation

