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PhD SCIENCE® TEKS EDITION Energy ▸ Lessons 10–11

Lessons 10–11
Changes in Energy  
Indicators

Prepare
In Lessons 6–9, students began to explore energy transfer and learned that energy can be transferred 
between objects and by electric currents. In Lessons 10 and 11, students visit six Energy Transformation 
Stations. After they visit each station, students develop a model to show how energy transforms. 
They identify patterns and relationships in their observations to understand that energy transferred 
by light, sound, and heat may transform to produce new energy phenomena. With this new knowledge, 
students refine the anchor chart and anchor model to answer questions from the driving question 
board and select new questions to investigate.

Student Learning

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

Concept 3: Energy  
Transformation
Focus Question

How does energy transform?

Phenomenon Question

What do we observe when energy 
transforms?
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Objectives
▪ Lesson 10: Observe transformation of energy to produce motion, light, sound, and

temperature change.

▪ Lesson 11: Explain that energy may transform to produce new phenomena, such as motion, light,
sound, and temperature change.

Texas Essential Knowledge and Skills Addressed

4.2B Collect and record data by observing and measuring, using the metric system, and using 
descriptive words and numerals such as labeled drawings, writing, and concept maps. 
(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)

4.4 Collect, record, and analyze information using tools, including calculators, microscopes, 
cameras, computers, hand lenses, metric rulers, Celsius thermometers, mirrors, spring 
scales, balances, graduated cylinders, beakers, hot plates, meter sticks, magnets, 
collecting nets, and notebooks; timing devices; and materials to support observation 
of habitats of organisms such as terrariums and aquariums. (Addressed)

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

English Language Proficiency Standards Addressed
3F Ask and give information ranging from using a very limited bank of high-frequency, 

high-need, concrete vocabulary, including key words and expressions needed for basic 
communication in academic and social contexts, to using abstract and content-based 
vocabulary during extended speaking assignments.

4D Use prereading supports such as graphic organizers, illustrations, and pretaught 
topic-related vocabulary and other prereading activities to enhance comprehension 
of written text.
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Materials

Lesson 10 Lesson 11

Student Science Logbook (Lesson 10 Activity Guide) ● ●

Teacher Energy Transformation Station Setup Instructions (Lesson 10 Resource A) ● ●

Energy Transformation Station Procedure Sheets (Lesson 10 Resource B) ● ●

Stations 1a and 1b (2 per class): Snap Circuits® Green kit (solar cell, horn, black jumper wire, red jumper wire), radiometer, 
black construction paper (if using sunlight as light source) OR flashlight

● ●

Stations 2a and 2b (2 per class): high-quality balloon (1 per student), 9-ounce clear plastic cup, piece of plastic wrap 
(large enough to fit over cup), rubber band, 1 tbsp of dry rice, speaker and audio source (if available)

● ●

Stations 3a and 3b (2 per class): 5 cups of ice, 5 9-ounce clear plastic cups, large bowl, 2 heat lamps, 2 small binder 
clips, 2 mercury-free classroom thermometers

● ●

Extension Resources (optional, Lesson 10 Resources C through F) ● ●

Anchor chart, anchor model, driving question board ●

Preparation Set up Energy Transformation Stations. ● ●

Cut out and display Energy Transformation Station Procedure Sheets at each station. ● ●

Teacher Note
Flashlights are listed in the materials table for both light stations (Stations 1a and 1b). However,  
investigations at these stations can also use sunlight as the light source (either outside or near  
a sunny window) and a black piece of construction paper to block the sunlight from the devices.  
Keep in mind that activities involving sunlight have many uncontrollable variables.
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Lesson 11
Objective: Explain that energy may transform to produce new phenomena, such as motion, light, 
sound, and temperature change.

Launch  5 minutes

Remind students that they will continue working at the Energy Transformation Stations to explore the 
lesson’s Phenomenon Question: What do we observe when energy transforms?

Review the station procedures and safety rules.

Learn  32 minutes

Observe and Model Energy Transformations  20 minutes

Student groups visit the last two stations and record their observations by following the same process 
they used in Lesson 10. After students complete their investigations for each station, instruct them 
to develop their third model and write responses to the questions under Constructing an Explanation 
in their Science Logbooks (Lesson 10 Activity Guide, continued). As students work, circulate to give 
feedback on their observations, models, and explanations. 

Agenda
Launch (5 minutes)

Learn (32 minutes)

▪ Observe and Model Energy
Transformations (20 minutes)

▪ Construct Explanations about
Energy Transformations and
Energy Transfer (12 minutes)

Land (8 minutes)

Differentiation
Use station materials as visual 
supports to encourage students 
to use key vocabulary and specific 
examples. As students describe energy 
transformations through the changes 
observed in the energy indicators, create 
a class visual or invite students to create 
their own. By the end of the discussion, 
a visual might look like this:
▪ Light  → sound (Solar Cell Station)
▪ Light  → motion (Radiometer Station)
▪ Motion  → sound (Balloon Station)
▪ Sound  → motion (Sound Cup Station)
▪ Light  → temperature change (Ice Melt

and Air Temperature Stations)
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Check for Understanding
As students complete and update their models with the flow of energy, walk around to listen to their 
conversations and view their models. Assess their ability to trace the flow of energy observed at each 
station.

Evidence

Offer feedback on student models and look for the following indications that students may need support:
▪ Models are missing important components.
▪ Models are missing key terminology.
▪ Models do not clearly explain the phenomenon students experienced at the station.
▪ Models incorrectly identify relationships (e.g., students incorrectly demonstrate the flow of energy 

in their models).

Next Steps

Ask clarifying questions such as those below, and if necessary, provide specific, actionable feedback 
to help students develop detailed models.
▪ Can you talk me through your model? Where is the energy at this point in the system?
▪ What is your evidence? Where did you observe the evidence at the station?
▪ Does the system always work that way at the station?

Construct Explanations about Energy Transformations and 
Energy Transfer  12 minutes

Students use their observations and models to explain what they learned about the answer to the 
Phenomenon Question What do we observe when energy transforms? With students sitting near their 
group members, discuss the following questions as a class. Throughout the discussion, encourage 
students to cite evidence from their observations as they explain what they learned.  

English Language Development
As in most class discussions, allow students to construct explanations from the Energy Transformation 
Stations individually or with peers before whole-class sharing. This support  
may be particularly beneficial to English learners.

You may elect to use the Snowball routine to provide students a low-risk way to share their ideas. 
After posing the question about patterns in students’ observations, invite students to write responses 
on a piece of paper and then throw the paper across the room. They will then choose one paper 
at random and share the response with the class.

Spotlight on Knowledge 
and Skills 
In this discussion, students describe  
evidence of energy transformations and 
explain that any energy phenomenon 
may transform into any other energy 
phenomenon.

Content Area Connection: English
Ensure that student discussions focus 
on the topic at hand by reviewing key 
ideas and explaining their own ideas 
and understanding. Ask questions such 
as these:
▪ Who can add to the idea _____

is building?
▪ What have we concluded so far?
To support students in answering 
these questions, allow group members 
more time to discuss the questions. 
See Speaking and Listening Supports 
in the Implementation Guide for more 
resources.
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► Which energy indicators helped you observe energy transform?

▪ When the light shines on the solar cell, we think energy transforms because it turns
on the horn.

▪ When light shines on the radiometer, we think energy transforms because the fins move.

▪ When the heat lamp is on, the air gets hot. We saw a temperature difference between the 
thermometer under the heat lamp and the thermometer away from the heat lamp. The ice 
under the heat lamp also melts faster.

▪ When air moves (motion energy) through the opening of the balloon, we hear a sound. This 
makes us think that energy is transformed to make sound.

▪ When the sound is louder, the rice has more motion energy. This makes us think that energy 
moves from the speaker and is transformed into motion energy.

► What patterns did you notice in those energy transformations?

▪ In all the stations, we saw energy transform from one indicator to another.

▪ It doesn’t matter what energy indicator we start with because it can transform in different 
ways. For example, light can transfer energy and the energy can transform into something 
like electrical energy and then again into sound.

Now that students understand where they observed the presence of energy and that it can transform, 
instruct them to trace the flow of energy in their models for each station. Use follow-up questions such 
as the following to draw out the conclusion that energy can also transfer from place to place by light, 
sound, and heat:

▪ How did the radiometer fins get energy to move?

▪ Why didn’t the fins move when there was no light?

▪ How did the rice get energy to move?

▪ How did the ice get energy to melt?

As needed, explain the energy transfer in each station. In Stations 1a and 1b, light transfers energy  
to the solar cell and the radiometer. In Stations 2a and 2b, sound transfers energy through the  
air to a student’s ear and the sound cup. In Stations 3a and 3b, as the lamp warms the air, energy 
is transferred as heat from the air to the thermometer and ice, causing the temperature to increase. 
Summarize that light and sound transfer energy and heat is the transfer of energy from a warmer 
object to a cooler object (caused by a temperature difference). 

English Language Development
As students construct explanations for 
energy transformations as observed 
by energy indicators, the following 
sentence frame may be beneficial (3F):

When we observe _____, we think 
energy transforms into _____ because 
_____.
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Revisit the driving question board, and tell students they are ready to record new knowledge about 
the Concept 3 Focus Question, How does energy transform?, and expand on their knowledge about 
the Concept 2 Focus Question: How does energy transfer from place to place? On the anchor chart, 
summarize what students have learned about energy transformations and transfers, referring to their 
ideas from the discussion.

Sample anchor chart: 

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 can transfer more energy 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).

 ►How does our new knowledge of energy transformation help explain how a windmill turns wind
into light?

▪ In the windmill, energy transforms from motion (from the air colliding with the blades) into
electrical energy (going through the wires) and then into light (turning the light on).

▪ We know energy can transform by noticing different indicators.

Tell students that the windmill blade's motion energy is a type of mechanical energy. Explain 
that mechanical energy is the energy that an object has due to its motion or position. Teacher Note

Mechanical energy of motion is kinetic 
energy. Mechanical energy of position 
is potential energy.
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Add these new ideas to the class anchor model. 

Sample anchor model: 

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.
Looks like a box.

How a Windmill Harnesses the Wind

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. The windmill system transforms energy from mechanical energy to 
electrical energy and then to light.

Land  8 minutes

Have students independently complete the Summary section of their Science Logbooks 
(Lesson 10 Activity Guide).

Ask students to consider the related phenomena that they generated earlier in the module. Lead 
a class discussion about how energy transformation may help explain phenomena on their list.

Revisit the driving question board to determine which questions students have answered and to select 
questions to drive future investigations. 

Teacher Note
Relate the class anchor model of the 
windmill to what students know about 
the story of The Boy Who Harnessed the 
Wind (Kamkwamba and Mealer 2010) .  
How might transforming energy help 
William achieve his goal to harvest  
the wind and save his family from 
starvation?

Teacher Note
Some students may also wish to include 
the temperature change of the air near 
the light or the transfer of energy to the 
air as heat in the anchor model.

Spotlight on Knowledge 
and Skills 
Students think carefully about the 
scientific explanations they have 
developed to answer some of their earlier 
questions. Throughout the discussion, 
guide students to focus on unanswered 
questions on the driving question board 
or in their Module Question Logs that 
will drive their next investigation of how 
electrical energy is generated through a 
transformation of mechanical energy.
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►  What questions on the driving question board can we answer now? Be sure to provide 
evidence when identifying the questions that we have answered.

▪ How does wind turn into electricity? We now know that mechanical energy can transform into 
electrical energy.

►  What questions on the driving question board do we still wonder about?

▪ Where does our electricity come from?

▪ How is electricity made? Does it have something to do with the box behind the windmill?We 
still don’t know what that is.

Call attention to students’ questions about electricity, such as how the windmill generates 
electricity and transfers it to the LED.  Revise the anchor model to reflect this question. Guide 
students to develop the Phenomenon Question for the next lesson: How do windmills generate 
electricity?

Sample revised anchor model: 

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 mechanical 
into electrical energy?

In the windmill system, wind collides with the blades, which transfers energy to something that somehow 
transforms mechanical energy into electricity. An electric current transfers energy through the wires to the light. 
When the wind blows harder, more energy is transferred to the blades. The windmill system transforms energy 
from mechanical energy to electrical energy and then to light.

English Language Development
English Learners or striving readers may 
not be familiar with the term generate .  
Explain that generate  is another way 
of saying produce  or cause (4D) .
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Check for Understanding
Use the Summary activity (Lesson 10 Activity Guide) to gather information about student 
understanding of one of the Energy Transformation Stations.

Evidence

Look for evidence that all students can develop a detailed model with appropriate supports. Some 
students may also connect what they learned today to the windmill. For example, “This model 
helps me understand the windmill because they both take energy from nature and transform it into 
electrical energy. The energy can then transform into light or sound or something else.”

Next Steps

Support students who do not fully understand the concepts in this lesson by encouraging them 
to revisit previous work as described below.
▪ Meet with students individually and ask them to explain their models. Take notes on their 

explanations and ask for more details if necessary.
▪ After the individual meetings, some students may still need help. They should revisit one of the

Energy Transformation Stations, either individually or in a small group. Either way, be present to help
students understand what is happening at the station and apply these concepts to the windmill.
Consider also revisiting the windmill models.

▪ After coaching students, ask them to revise their summary model in their Science Logbooks.

Optional Homework
Ask students to use what they have learned about energy so far to explain to a friend or family 
member how some of the devices in their homes work. Students may wish to draw a model to support 
their explanation. If time permits in the next lesson, encourage students to share their explanations 
and models. Display exemplary models in the classroom.




