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PhD SCIENCE® TEKS EDITION Energy ▸ Lessons 1–3

Lessons 1–3
Windmills at Work

Prepare
Lesson 1 begins with a discussion of students’ experiences with wind. Students look at paintings and 
photographs of windmills and share their observations of how windmills might work. In Lesson 2, 
students are introduced to the story of William Kamkwamba, a boy who built a windmill to harness 
the wind and help provide his community with electricity and water. To see the power of wind for 
themselves, students build their own windmills and observe the transfer of energy. In Lesson 3, students 
create an anchor model to record their initial understanding of how windmills work. They then develop 
a driving question board that will guide student learning throughout the module.

Student Learning

Knowledge Statement
Everything that happens in a system is caused by energy.

Objectives
 ▪ Lesson 1: Make observations to generate questions about how windmills harness the wind.

 ▪ Lesson 2: Create a model windmill that generates electricity.

 ▪ Lesson 3: Ask questions about energy.

Concept 1: Energy and Its 
Classifications
Focus Question

What is energy?

Phenomenon Question

How do windmills harness the wind?
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Texas Essential Knowledge and Skills Addressed
4.2A Plan and implement descriptive investigations, including asking well defined questions, 

making inferences, and selecting and using appropriate equipment or technology 
to answer his/her questions. (Addressed)

4.2D Analyze data and interpret patterns to construct reasonable explanations from data 
that can be observed and measured. (Addressed)

4.2F Communicate valid oral and written results supported by data. (Addressed)

4.3B Represent the natural world using models such as the water cycle and stream tables and 
identify their limitations, including accuracy and size. (Addressed)

4.3C Connect grade-level appropriate science concepts with the history of science, science 
careers, and contributions of scientists. (Addressed)

4.6A Differentiate among forms of energy, including mechanical, sound, electrical, light, and 
thermal. (Introduced)

4.6C Demonstrate that electricity travels in a closed path, creating an electrical 
circuit. (Introduced)

English Language Proficiency Standards Addressed
3C Speak using a variety of grammatical structures, sentence lengths, sentence types, and 

connecting words with increasing accuracy and ease as more English is acquired. 

3E Share information in cooperative learning interactions.

4C Develop basic sight vocabulary, derive meaning of environmental print, and comprehend 
English vocabulary and language structures used routinely in written classroom materials.
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Materials

Lesson 1 Lesson 2 Lesson 3

Student Science Logbook (Lesson 1 Activity Guide) ●

Pinwheel Investigation (per student): pencil, paper plate, pushpin, scissors ●

Science Logbook (Lesson 2 Activity Guide) ●

Materials from Snap Circuits® Green kit by Elenco® (per group): base grid, fan, motor, pivot stand base, 
pivot post, pivot top, black jumper wire, red jumper wire, red LED

●

Science Logbook (Module Question Log, Lesson 3 Activity Guide) ●

Windmill model drawn in Lesson 2 ●

Teacher Windmill Gears Photograph (Lesson 1 Resource A) ●

Windmill Grinding Photograph (Lesson 1 Resource B) ●

The Boy Who Harnessed the Wind  by William Kamkwamba and Bryan Mealer (2010) ●

Windmill Model Setup Instructions (Lesson 2 Resource) ●

Modern Wind Turbine Photograph (Lesson 3 Resource A) ●

Wind Farm Photograph (Lesson 3 Resource B) ●

Wind Farm Diagram (Lesson 3 Resource C) ●

Preparation Open Windmill, 1917  by Piet Mondrian: http://phdsci.link/1017. ●

Open Oostzijde Mill with Extended Blue, Yellow, and Purple Sky, 1907–08  by Piet Mondrian:  
http://phdsci.link/1018.

●

Cue “Windmill Gears” video (andy b 2008): http://phdsci.link/1019. ●

Open maps of Africa and Malawi: http://phdsci.link/1158. ●
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Lesson 3
Objective: Ask questions about energy.

Launch  2 minutes 

Share the modern wind turbine photograph (Lesson 3 Resource A).

 ►Have any of you seen a machine like this in real life? If you have, how tall do you think it was?

Allow students to share their responses and then tell them that the machine in the photograph 
is called a wind turbine . Wind turbines work just like windmills—they use the wind to make something 
happen. Wind turbines in the United States are about 100 meters (or 328 feet) tall on average, which 
is the height of a 30-story building.  Compare the size of the wind turbine to the size of their 
school building.

Agenda
Launch (2 minutes)

Learn (38 minutes)

 ▪ Notice and Wonder about Wind 
Farms (5 minutes)

 ▪ Develop an Anchor Model 
(13 minutes)

 ▪ Build a Driving Question Board 
(20 minutes)

Land (5 minutes)

Content Area Connection: 
Mathematics
Use this opportunity to apply metric unit 
conversions learned in mathematics. 
Consider asking students to convert 
100 meters to centimeters or kilometers.
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Review the Phenomenon Question How do windmills harness the wind?

 ►What do you think this wind turbine is designed to do?

 ▪ The old-fashioned windmills harness the wind to grind wheat, but I don’t think this wind turbine 
does that. 

 ▪ We made a model windmill that turned on a light. Maybe this wind turbine is sending electricity 
to the farm in the picture. 

To better understand how wind turbines work, explain that students will gather information about wind 
farms to help them add details to the windmill models they drew.

Learn  38 minutes 

Notice and Wonder about Wind Farms  5 minutes 

Display the wind farm photograph and wind farm diagram (Lesson 3 Resources B and C).

Ask students to notice and wonder about what they see in the two images and record their thoughts 
in their Science Logbooks (Lesson 3 Activity Guide) before sharing with the class. 

Teacher Note
Encourage students to use words such 
as transfer , transport , carry , travel ,  
flow , and path  to describe how energy 
or electricity gets from the wind 
turbines to the houses. Use of scientific 
terminology will help students accurately 
describe their findings as they explore 
electricity in future lessons.
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 ►What do you notice about the photograph of the wind farm?

 ▪ There are a lot of wind turbines out in the water. 

 ▪ The wind turbines are tall and skinny in both pictures. Even the blades are skinny. 

 ▪ Two cords or pipes are coming out of the water. Or maybe they are going in .

 ►What do you notice about the diagram of the wind farm?

 ▪ The red lines connect the wind farm to houses. They go through other things in the middle. 

 ▪ I think those are power lines. We have power lines where I live. When they stop working, our 
lights go off. 

 ►What do you wonder about these two pictures?

 ▪ In the diagram, does electricity flow through all the wires? 

 ▪ What are those black cords in the photograph? 

 ▪ Why don’t they have houses attached to them like those paintings we looked at? 

 ▪ What do these wind turbines do? How do they make electricity? 

Tell students that the black cord in the photograph connects the wind farm, or group of wind turbines, 
to other places. In the diagram, the wind farm connects to houses. Students will use what they noticed 
about the wires as they use the models they drew in Lesson 2 to develop a class anchor model.

Develop an Anchor Model  13 minutes  
Invite students to review their windmill models from Lesson 2 and consider the wind farm images 
to develop a class anchor model. Ask students to share their models by naming the specific parts 
they drew, and encourage them to identify common components across models. As students agree 
on certain components, draw them on chart paper to develop a class anchor model. Title the model 
and include an explanation.

Ask students to consider whether anything is missing from the anchor model.

Sample student responses: 

 ▪ My partner and I both drew the windmill with a stick and a fan on top. 

 ▪ I drew a light. 

Teacher Note
This initial anchor model serves as a point 
of reference throughout the module. 
As students uncover more about energy 
and how it behaves, they will update 
this model to reflect their deepening 
understanding (4C).
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 ▪ We had a light, too, with wires going into it. 

 ▪ My partner showed the wind, but I forgot. So, I added it to my model. 

As students share new components to add to the anchor model, ask the rest of the class to use 
nonverbal signals to indicate whether they agree that the new component accurately shows how the 
windmill works. Call on students to justify their agreement or disagreement with evidence from their 
observations of the physical model. As needed, ask additional questions to help students build on the 
ideas of others and express their own ideas clearly. 

Sample student responses: 

 ▪ I agree with drawing an arrow from the windmill blades to the lights. I think electricity for the 
light comes from the wind. In the physical model, the light only came on when the wind blew 
and the blades turned. 

 ▪ I disagree with drawing that arrow because I think it should go along the wires. The bulb didn’t 
light up without wires, so I think the electricity is moving through the wires. 

If most students agree with adding a component and can justify its inclusion, draw it on the anchor model. 
As the anchor model develops, encourage students to revise the drawing in their Science Logbooks.

Check for Understanding
As the class develops the anchor model, check for understanding that the windmill harnesses the wind 
and that wires play an essential role in transforming wind into light.

Evidence

Listen for students to suggest the following critical components:
 ▪ Wind moving the blades of the windmill
 ▪ Wires connecting the windmill to the light
 ▪ Light turning on

Next Steps

Students should understand that energy (wind) is necessary to make something happen (LED light 
up). If students do not suggest adding the above components to the anchor model, revisit the physical 
models they constructed in Lesson 2.

Anchor models will vary for each class, but most should include these components: windmill blades, 
wind, a light, and wires.

Content Area Connection: English
In discussions, use additional questions 
and sentence frames to help students 
meet grade-level expectations for 
speaking and listening. For example, the 
sentence frame “I agree (or disagree) 
with _____ because _____” can help 
students link their comments to others’ 
ideas. In addition, students can ask the  
follow-up question “What evidence 
supports that idea?” to help peers 
explicitly cite and interpret evidence 
relevant to the topic of discussion (3C).



Energy ▸ Lesson 3 PhD SCIENCE® TEKS EDITION

Copyright © Great Minds PBC30

Depending on the conversation, anchor models may also include these other components:

 ▪ A generator (shown as an unidentified box)

 ▪ Arrows or other indicators to show the spinning motion of the blades

 ▪ Arrows or lines in or around the wires to represent the movement of energy or electricity

 ▪ A representation of sound coming from the blades

Sample anchor model: 

Electricity?

How a Windmill Harnesses the Wind

Energy?

Wires

Wind

LED li
ghts u

p

when blad
es spin

.
Blades
moving

Looks like a box.

Wind moves the blades of the windmill, which are attached to something that looks like a box. Energy moves 
through the wires and turns on the light.
If the anchor model does not include the word energy , ask the following question:

 ►What could be moving through the wires?

 ▪ Electricity. Lights need electricity to turn on. 

 ▪ Power. The wind has power that moves through the blades and the wires to the light.  

Tell students they can also use the term energy .  Explain that energy is necessary to make something 
happen. Students will explore energy throughout the module to explain phenomena such as windmills 
turning on lights or grinding wheat.

Teacher Note
Students may use the word power , but 
power and energy are not the same. 
Power is the rate at which work is done 
or energy is transferred. Power is not 
discussed in this module. Encourage 
students to use the word energy .

Teacher Note
If students struggle to identify the 
presence of energy as the common 
factor, press students to share why the 
wind helps in each of their examples. 
Discuss how each example demonstrates 
how wind can help make people’s lives 
easier by doing work for them. Draw this 
back to the usefulness of wind by asking, 
Where did that extra energy come from?
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Check for Understanding
This task is a pre-assessment. Use responses to assess students’ developing understanding of the Focus 
Question What is Energy?

Evidence

Look for evidence in student responses of understanding of the following concepts:
 ▪ Energy can help us do different activities, such as running, walking, and playing sports.
 ▪ There are different kinds of energy, such as motion and electricity.

Next Steps

Throughout the module, students work to deepen their understanding of energy (i.e., how to describe 
it and how it behaves). Use these initial responses as a point of reference throughout the module 
to reflect informally on students’ growing understanding of energy.

Build a Driving Question Board  20 minutes 

Acknowledge that students may have many questions about the windmill phenomenon and the 
concept of energy. Invite them to write their questions about energy in their Science Logbooks 
(Lesson 3 Activity Guide). Next, students choose at least one question they are most interested in and 
write it on a sticky note.  

Differentiation
Some students may struggle to come 
up with questions about energy. 
If needed, post pictures around the 
classroom of windmills and models from 
previous lessons as a visual reminder 
of students’ experiences with energy  
thus far.

Teacher Note
As students record these questions, 
encourage students to mark any 
particularly revealing questions with 
a star. Students will later draw from these 
questions to develop the driving question 
board for the module.

English Language Development
The term energy  is central to this module. Introduce this term explicitly, using the process outlined 
in the English Language Development section of the Implementation Guide. The Spanish cognate 
energı́ a  and related English words such as energetic  may be useful. As with other important words, 
scaffolds such as oral rehearsal and sentence frames may benefit some English learners throughout 
the module as they use the term energy  in speaking and writing. Some students may benefit from 
explicit instruction of the term place  in this lesson, as well.

When students understand that energy is present in the windmill system, have them quickly reflect 
in their Science Logbooks (Lesson 3 Activity Guide) on the question that follows. 

 ►What is energy?

Differentiation
Students who have difficulty with 
writing can answer questions orally with 
someone scribing their answers for them, 
or orally writing only one key point.
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Tell the class they will use their questions to develop a driving question board. Explain that this driving 
question board will serve as a point of reference throughout the module as they seek to answer their 
questions about windmills and energy.

Display the driving question board and write (or reveal) the Essential Question How do windmills 
change wind to light? on the board. Explain that this question will help students focus their studies 
of wind and energy.

Have students share the questions on their sticky notes.  After one student reads a question and 
places it on the driving question board, invite students who think they have a related question to read 
theirs and place it next to that question on the driving question board. Throughout the discussion, ask 
follow-up questions or make suggestions to help students group their questions. Guide the grouping 
toward the three categories listed below.  When students have finished posting their questions, work 
together to develop and post the Focus Question for each category on the driving question board. 

Concept 1 Focus Question: What is energy?

Related student questions may include the following: 

 ▪ What is energy? 

 ▪ What is electricity? 

 ▪ What does energy look like? 

Concept 2 Focus Question: How does energy transfer from place to place?

Related student questions may include the following: 

 ▪ What do the wires do? 

 ▪ How do people get energy when there is no wind? 

 ▪ How could people get more energy from the windmills? 

Concept 3 Focus Question: How does energy transform?

Related student questions may include the following: 

 ▪ How does a windmill make electricity? 

 ▪ How can wind change to light? 

Teacher Note
Write down the focus questions and keep 
the list available for reference during this 
discussion. As students post their questions, 
offer occasional guidance to ensure that 
students group the questions in a way that 
can later be summarized under each focus 
question (4C).

Differentiation
If needed, differentiate how students 
share or group their questions. In smaller 
classes, students may write more 
than one question to provide enough 
questions. With English learners or below-
grade-level writers, consider writing 
students’ questions for them as the class 
shares. For groups reluctant to share 
questions, students may read each 
other’s questions anonymously.

Teacher Note
Each category on the driving question 
board relates to the Focus Questions 
that guide upcoming lessons. 
In Lessons 1–5, students explore defining 
and categorizing energy indicators with 
the Focus Question What is energy? 
In Lessons 6–9, students explore 
the next Focus Question: How does 
energy transfer from place to place? 
In Lessons 10–14, students explore the 
final Focus Question: How does energy 
transform? (4C).
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Keep the driving question board posted in a public place that makes it easy to update and revisit 
throughout the module. It may also help to allow for space to post associated sample student products 
along the way. 

Sample driving question board: 

Where does
wind come

from?

Why does
William need
to have the
windmill?

How is
electricity
made?

Does William
use the

electricity
to cook?

What else
did he use

the windmill
to power?

Will the
windmill keep
going after
the wind is

gone?

Why don’t
they have

electricity in
Malawi?

Where does
our electricity
come from?

How did he
connect

electricity to
his house?

How can you
get electricity
to your house

with no
windmills?

How does the
energy go
from the 

windmill to
the lightbulb?

How did
William

connect the
windmill to

the light bulb?

How did the
windmill

make
electricity?

How many
windmills
would you

need to power
a whole city?

How does wind
turn into

electricity?

How much
wind does the
windmill need
to power one
light bulb?

What is energy?

Essential Question: How do windmills change wind to light?

How does energy transfer from 
place to place?

How does energy transform?

Related
Phenomena:

To get students to think more deeply about the anchor phenomenon, ask students to share related, 
familiar phenomena. Use the following question to draw out student knowledge. 

Spotlight on Knowledge 
and Skills 
As students continue to practice 
asking questions for investigation, the 
focus and relevance of their questions 
should improve. Be sure to discuss 
which questions will lead to a deeper 
understanding of how a phenomenon 
works and provide suggestions 
to further refine the focus and relevance 
of students’ questions.

Teacher Note
If students were assigned the Optional 
Homework in Lesson 1, ask students 
to consider their responses as they 
generate related phenomena.
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 ►When have you experienced or heard of something harnessing the wind?

 ▪ When it is hot outside, I can make a paper fan and use it to cool myself. 

 ▪ I can fold paper and throw it to make a paper airplane. 

 ▪ I have a fan in my bedroom at home, and it blows air to cool me down. 

Summarize relevant student responses at the bottom of the driving question board in a section labeled 
Related Phenomena . As students describe related phenomena throughout the module, add them here.

Land  5 minutes 

Instruct students to record the Essential Question in the Module Question Log of their 
Science Logbooks.

Draw students’ attention to the driving question board and ask them to consider which category  
would be the best place to begin. If necessary, guide students to choose the Concept 1 Focus  
Question, What is energy?, with prompts such as Which of these questions would help answer the  
other two questions?

Have students summarize what they have learned so far about windmills by building their own. Review 
the anchor model for extra support as needed.

Sample student response: 

 ▪ Wind moves the blades, something that looks like a box sends energy through the wires 
to a light, and the light comes on. 

Tell students that over the next few lessons they will explore the Focus Question for the first concept: 
What is energy?

Optional Homework
Students identify one example of energy being used in their home or neighborhood and draw a model 
to represent its use.


