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Appendix B

Module Storyline

Anchor Phenomenon: Windmills at Work
Essential Question: How do windmills change wind to light? 

Conceptual Overview
Energy can be neither created nor destroyed, but people harness energy by transferring it to the desired place or transforming it into a form people can use.

1. Energy is why things happen.

2. People can observe phenomena that indicate the presence of energy. It can be useful to classify those indicators into categories such as sound, light, heat, electricity,
and the motion of objects.

3. Energy can transfer between objects through collisions and from place to place through electric currents, sound, heat, and light.

4. Energy transformation occurs when one phenomenon indicating the presence of energy changes into any other energy phenomenon.

Focus Content Standards
4.6A Differentiate among forms of energy, including mechanical, sound, electrical, light, and thermal.

4.6B Differentiate between conductors and insulators of thermal and electrical energy.

4.6C Demonstrate that electricity travels in a closed path, creating an electrical circuit.
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Concept 1: Energy and Its Classifications (Lessons 1–5)
Focus Question: What is energy? 

Lessons 1–3

Phenomenon Question: How 
do windmills harness the wind?

Phenomenon: Windmills at Work 
(anchor phenomenon)

Lesson Set Objective: Students 
observe the transfer of energy, 
create a model to explain how 
windmills work, and develop a driving 
question board.

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

Wonder:* First, we view historic paintings of windmills, a video of the inside of a working windmill, and photographs of  
present-day windmills. We ask questions about the windmills’ structure and function. The answers to these questions allow us to 
start finding out how these structures have helped us in the real world for many years, such as allowing people to grind wheat into 
flour. As technology advances, windmill designs and functions have also changed.

We notice different characteristics about the windmills:

▪ Windmills are really big. That one is taller than the trees.

▪ They look like a house with a fan on top.

▪ The windmill fans have holes in them. They also have some kind of stick that connects to the house.

▪ The windmills in the paintings look very similar.

We wonder about ideas such as these:

▪ What’s inside the house part of the windmill?

▪ What do people use windmills for? How do they work?

▪ How does the windmill spin if the fans have holes in them?

▪ Are these paintings of the same windmill? Do all windmills look like this?

▪ Why don’t these windmills look like the tall, skinny ones that I have seen before?

 Organize: We work in small groups to design our own simple paper windmill. We collaborate with other groups to determine the 
best design for our windmill models. We figure out that how fast the blades spin depends on the amount of wind.

Next, our teacher reads to us a part of the book The Boy Who Harnessed the Wind  (Kamkwamba and Mealer 2010). We participate 
in a group discussion about the hardships of living in the less-developed country of Malawi, Africa, where the story takes place. 
Then we discuss what steps William, the main character in the story, takes to harness the wind and save his village from drought, 
connecting our learning to a real-world problem.

After this discussion, we problem solve how to make our own present-day windmills by using circuit kits to light up a light-emitting 
diode (LED) with wind.

* The purple headings indicate the relevant content stage within the content learning cycle. See the Implementation Guide for more information on the content learning cycle.
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Wonder: Next, we continue to work together to answer the question How do windmills harness the wind? We begin by viewing 
a photograph and diagram of a wind farm side by side.

We notice different characteristics about the two wind farms:

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

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

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

We wonder about the two wind farms:

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

▪ What are those black cords in the photograph?

▪ What do these windmills do? How do they make electricity?

Organize: Next, we determine that the electricity going through the wires is energy. Then, we work together as a class to develop 
an anchor model of how a windmill works by using evidence from our paper windmill and our circuit kit. We start to understand 
what energy is through these models.

We then construct a driving question board with the questions that we have regarding the changing energy in the windmill 
model. We plan to answer these questions: What is energy? How does energy transfer from place to place? How does energy 
transform?
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Next Steps:  Through class discussion, we determine that the best place to start answering the Essential Question is with the first 
question: What is energy?

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:
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Lessons 4–5

Phenomenon Question: How do we 
know energy is present?

Phenomenon: Energy Indicators

Lesson Set Objective: Students 
observe patterns to identify indicators 
for the presence of energy. They 
use these indicators as evidence 
to explain when energy is present.

Knowledge Statement: Light, sound, 
temperature change, and motion 
indicate the presence of energy 
in a system.

Reveal: We visit six different stations and identify how energy is present at each through patterns we observe. We classify these 
indicators of the presence of energy into categories: light, moving objects, temperature change, sound, and things that make 
something happen (e.g., electricity, batteries).

Distill: We then record these categories on an anchor chart along with our class definition of energy. We post the anchor chart for 
the length of the module so we can make changes to it as we discover more information.

Energy

Energy is why things happen.
Energy is present when we observe something happening (moving objects, light, temperature change, sound) or when something 
helps make something happen (electricity, batteries).

Know: We complete a Conceptual Checkpoint task describing what our classroom would be like without energy.

While reflecting on our experiences in the Energy Stations, we find a pattern: Objects that move faster seem to have more energy.

Next Steps:  We decide that we want to find the answer to this question: What is the relationship between energy and speed?

Concept 2: Energy Transfer (Lessons 6–9)
Focus Question: How does energy transfer from place to place?  

Lessons 6–7

Phenomenon Question: What is the 
relationship between energy 
and speed?

Phenomenon: Effect 
of Energy on Speed

Lesson Set Objective: Students test 
a prediction by planning a fair test 
investigation to explore the cause 
and effect relationship between 
energy and speed.

Knowledge Statement: The speed 
of an object is related to the energy 
of the object.

Organize: We work together as a class to develop a working explanation that answers the question What is the relationship 
between energy and speed?

Reveal: As a class, we decide on three different investigations to determine whether our explanation is correct. We use evidence 
from our investigations to help show the cause and effect relationship between energy and speed. However, we need to gather 
more evidence, so we design a fair test.

We work as a class to design a fair, reliable, and precise investigation to gather evidence about the relationship between energy 
and speed. We make sure to think about speed, distance, and time when we design and conduct our investigations. We practice 
collecting accurate data. We then analyze our data and look for patterns.

Next Steps:  We wonder how we might determine whether ball bearings moving with greater speed actually have more energy. 
We agree that if the bearing has more energy, it can push an object farther, so we decide to explore the question What happens 
to energy when objects collide?
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Lessons 8–9

Phenomenon Question: What 
happens to energy when 
objects collide?

Phenomenon: Energy Changes during 
a Collision

Lesson Set Objective: Students 
collect and graph data to identify 
patterns in the transfer of energy 
between colliding objects.

Knowledge Statement: Energy in a 
system can transfer between objects 
through collisions, causing changes 
in their motion.

Reveal: We conduct a fair test investigation to see what happens when one ball bearing crashes into an object, an open 
rectangular prism that we call a catch. After we analyze our data, we make a bar graph to help us look for patterns in the data.

Distill: To help us understand how energy is transferred, we develop a class model of what happens before, during, and after the 
collision, being careful to show where all the energy is in the system and what phenomena we observe.

We use our models and evidence from our investigations to explain that the more energy given to an object, the greater the speed 
of that object, and the greater the speed of the object, the more energy of motion that object can transfer to another object.

Next, we add the evidence from our models to the driving question board to answer the question How does energy transfer from 
place to place?

We discover ideas such as the following:

▪ We put energy into the system by lifting the ball bearing.

▪ When more energy is transferred, the object moves with more speed.

▪ Sound means there is energy present.

▪ Temperature change means there is energy present.

We add our new knowledge to the anchor chart and update our anchor model with our new discoveries, which include the 
following:

▪ Wind collides with the windmill blades, pushes the blades, and transfers energy.

▪ Energy is carried through the wires of the windmill by an electric current.

Energy

Energy is why things happen.
Energy is present when we observe something happening (moving objects, light, temperature change, sound) or when something 
helps make something happen (electricity, batteries).
Energy can transfer between objects through collisions, causing changes in their motion.

• Transferring more energy to an object can make it move faster.
• Faster-moving objects have more energy to transfer to other objects.

Energy can also transfer from place to place through electric currents.
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In the windmill system, wind collides with the blades, which transfers energy to something that looks like a box. An electric 
current transfers energy through the wires and turns on the light. When the wind blows harder, more energy is transferred 
to the blades.

Know: In a Conceptual Checkpoint, we apply our learning to model a collision between a golf club and ball.

Next Steps:  Curious about how motion becomes sound and light and how the energy from the wind turns into light, we decide 
we need to answer the question What do we observe when energy transforms?

How a Windmill Harnesses the Wind

Electric current
transfers energy
through wires.

LED light
s up

when blades sp
in.

Wind collides with
the blades, 
transferring

energy.
Looks like a box.



Energy ▸ Appendix B PhD SCIENCE® TEKS EDITION

Copyright © Great Minds PBC228

Concept 3: Energy Transformation (Lessons 10–16)
Focus Question: How does energy transform?  

Lessons 10–11 

Phenomenon Question: What do we 
observe when energy transforms?

Phenomenon: Changes in Energy 
Indicators

Lesson Set Objective: Students 
develop a model to show how 
energy transforms. They then identify 
patterns and relationships in their 
observations to understand that 
energy transferred by light, sound, 
and heat may transform to produce 
new energy phenomena.

Knowledge Statement: Energy 
transforms by changing from one form 
to another.

Reveal: We work in small groups and visit six different stations that focus on the following energy indicators: light, sound, and 
heat. After visiting the stations, we develop models of the energy transformations we observe. We observe the pattern that energy 
transforms from one indicator into another.

Distill: After sharing evidence from these stations, we add to the anchor chart our observation that energy transformation occurs 
when one energy indicator changes into any other energy indicator(s). We also add more detail to our anchor model: The windmill 
transforms motion into electricity and then into light.

Energy

Energy is why things happen.
Energy is present when we observe something happening (moving objects, light, temperature change, sound) or when something 
helps make something happen (electricity, batteries).
Energy can transfer between objects through collisions, causing changes in their motion.

• Transferring more energy to an object can make it move faster.
• Faster-moving objects have more energy to transfer to other objects.

Energy can also transfer from place to place through electric currents, sound, heat, and light.
Energy transformation occurs when we observe one energy indicator changing into any other energy indicator(s).
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In the windmill system, wind collides with the blades, which transfers energy to something that somehow transforms motion 
energy into electricity. An electric current transfers energy through the wires and turns on the light. When the wind blows harder, 
more energy is transferred to the blades. The windmill system transforms motion energy into electrical energy and then to light.

Next Steps:  Looking at our anchor model of the windmill, we want to understand the answer to the question How does the windmill 
generate electricity?

Lessons 12–14 

Phenomenon Question: How 
do windmills generate electricity?

Phenomenon: Generating Electricity

Lesson Set Objective: Student groups 
build a simple generator and make 
observations to explain how it plays 
a role in both energy transfer between 
the windmill blades and the light 
and transformation of motion energy 
to electrical energy.

Knowledge Statement: A generator 
can be used to transform motion 
energy into electrical energy.

Organize: Through discussion we determine that the box behind the windmill must transform motion energy into electrical energy. 
In pictures of generators, we observe that they all have wires and magnets.

Reveal: We work in groups to build our own generators with provided materials. We manipulate the materials by spinning the nail 
at different rates and discover that if we spin the nail slowly, the LED does not light, but if we increase the speed, the LED lights up. 
The faster we spin the nail, the more motion energy there is, and the motion energy then transforms into electrical energy.

We make observations such as these:

▪ Energy is transferred from the spinning magnets to the wires.

▪ Electrical energy is transferred through the wires to the LED.

▪ Motion energy is transformed into electrical energy.

▪ Electrical energy is transformed into light.

Distill: After debriefing our observations of the generators, we describe the energy transfers and transformations that occurred.

Next Steps:  We agree that we are ready to answer our Essential Question: How do windmills change wind to light?

How a Windmill Harnesses the Wind

Electric current
transfers energy
through wires.

LED light
s up

when blades spi
n. The windmill transforms

energy from motion into
electrical energy and
then into light.

Wind collides with
the blades, 
transferring

energy.
What happens here
that transforms motion
into electrical energy?
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Lessons 15–16 

Phenomenon Question: How 
do windmills change wind to light? 
(Essential Question)

Phenomenon: Windmills at Work

Lesson Set Objective: Students revise 
the class anchor model and apply 
their new understanding of energy 
to explain how energy is transferred 
and transformed and answer the 
Essential Question.

Knowledge Statement: Everything 
that happens can be explained by the 
transfer and transformation of energy.

Distill: We realize that we have learned a lot about energy during the module, and we list what we have learned in a key concepts 
checklist. Our checklist includes the following concepts:

▪ Energy transformations

▪ Energy transfers

▪ Relationship between energy and speed

▪ Different indicators of energy

Through class discussion, we also update our original anchor model to include all the items on our key concepts checklist. As we add 
new items to our model, we justify our reasoning with evidence from the activities we completed.

In the windmill system, wind collides with the blades, which transfers energy to a generator. The motion of the spinning blades 
moves the magnets inside the generator, where the motion energy of the spinning magnets is transformed into electrical energy. 
An electric current transfers energy through the wires and turns on the light. When the wind blows harder, more energy is 
transferred to the blades. The windmill system transforms energy from motion energy to electrical energy and then to light.

Next, we revisit The Boy who Harnessed the Wind  (Kamkwamba and Mealer 2010) and discuss how the boy, William, solved 
a problem by building a windmill.

Know: In a Conceptual Checkpoint, we develop an explanation for how a windmill could power a water pump, applying our 
knowledge from the key concepts checklist.

Next Steps:  Next we agree we can engineer our own devices to solve a problem and answer the question How can we apply our 
knowledge of energy to solve a problem?

Electric current
transfers energy
through wires.

LED li
ghts u

p

when blades sp
in.

The windmill transforms
energy from motion into
electrical energy and
then into light.

Wind collides with
the blades, 
transferring

energy.
Generator behind blades
transforms motion energy
into electrical energy.

How a Windmill Harnesses the Wind
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Application of Concepts (Lessons 17–26): Engineering Challenge, Socratic Seminar, End-of-Module Assessment
Essential Question: How do windmills change wind to light?  

Lessons 17–23 (Engineering Challenge)

Phenomenon Question: How can 
we apply our knowledge of energy 
to solve a problem?

Phenomenon: Apply the engineering 
design process to construct and refine 
a device that transforms energy.

Lesson Set Objective: After reviewing 
the engineering design process, 
students identify an available 
energy source, a desired application 
of energy, and the materials available 
to propose a solution. Students then 
apply what they have learned about 
energy transfer and transformations 
to design a device that transforms 
energy from an available form into 
the desired form.

Knowledge Statement: The 
engineering design process 
can be used to create a device 
to transfer energy and transform 
it from an available form into the 
desired form.

First, we talk more about William Kamkwamba. As we listen to his story again, we record examples of the engineering design 
process we talked about when we learned about the Wright brothers. We place our sticky notes on the Engineering Design Process 
chart. As we discuss our ideas, we realize the engineering design process is more like a web, and it is not necessary to follow the 
steps in order.

Know: Next, we are presented with a challenge: We live in an area that has flooded and must design a device to produce light 
so we can gather supplies. As we develop a plan in our groups, we must think about the criteria, the constraints, and the materials 
available to us. We then create a model of our plan and receive feedback from our classmates, so we can improve our designs. After 
a few days of building our models, we share them with the rest of the class and give our classmates relevant feedback. We use the 
feedback we receive and improve our models to make them more effective.

After we have a chance to improve our designs, we present our work to the class and receive feedback from our classmates.

Next Steps:  We are ready to demonstrate what we’ve learned in an End-of-Module Assessment.
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Lessons 24–26 (Socratic Seminar, End-of-Module Assessment, End-of-Module Assessment Debrief)

Phenomenon Question: How 
do windmills change wind to light? 
(Essential Question)

Phenomenon: Windmills at Work

Lesson Set Objective: Students apply 
their knowledge of patterns and 
systems to construct explanations 
about energy, how it transfers from 
place to place, and how it transforms.

Knowledge Statement: In a system, 
specific indicators of energy can 
be generated through energy 
transfers and transformations.

Distill: As a class we participate in a Socratic Seminar and discuss our Essential Question: How do windmills change wind to light? 
We use the driving question board, the anchor chart, and the anchor model to help us answer this question.

Know: We show our understanding of energy in the End-of-Module Assessment and then reflect on our learning about energy and 
the assessment.

Next Steps:  We share our thoughts about how energy plays a role in our lives and in nature.


