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PhD SCIENCE® TEKS EDITION Energy ▸ Lessons 24–26

Lessons 24–26
Windmills at Work

Prepare
In Lessons 24 through 26, students synthesize their learning from throughout the module and 
articulate their understanding of energy in a Socratic Seminar and End-of-Module Assessment. 
In Lesson 24, students discuss the Essential Question in a Socratic Seminar and capture their thoughts 
in writing. They briefly revisit the driving question board to reflect on their progress and then 
individually complete the End-of-Module Assessment in Lesson 25. During the End-of-Module 
Assessment, students apply their knowledge of patterns and systems to construct explanations about 
energy, how it transfers from place to place, and how it transforms. In this module’s culminating lesson, 
Lesson 26, students debrief the assessment and look ahead to the next module.

Student Learning

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

Application of Concepts
Task

Socratic Seminar

End-of-Module Assessment

Phenomenon Question

How do windmills change wind 
to light? (Essential Question)
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Objectives
▪ Lesson 24: Explain changes in a system as the transfer and transformation of energy.

(Socratic Seminar)

▪ Lesson 25: Explain changes in a system as the transfer and transformation of energy.
(End-of-Module Assessment)

▪ Lesson 26: Explain changes in a system as the transfer and transformation of energy.
(End-of-Module Assessment Debrief)

Texas Essential Knowledge and Skills Addressed
4.2C Construct simple tables, charts, bar graphs, and maps using tools and current technology 

to organize, examine, and evaluate data. (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)

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

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

English Language Proficiency Standards Addressed
2F Listen to and derive meaning from a variety of media such as audio tape, video, DVD, and 

CD ROM to build and reinforce concept and language attainment.

3G Express opinions, ideas, and feelings ranging from communicating single words and 
short phrases to participating in extended discussions on a variety of social and grade-
appropriate academic topics.
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Materials

Lesson 24 Lesson 25 Lesson 26

Student Science Logbook (Lesson 24 Activity Guides A, B, and C) ●

End-of-Module Assessment ●

End-of-Module Assessment Rubric ●

Sample of End-of-Module Assessment responses that meet expectations (either sample responses from 
Teacher Edition or sample from class)

●

Teacher Anchor chart ● ●

Anchor model ●

Driving question board ● ●

Preparation Score End-of-Module Assessments and write individual feedback. ●

Select End-of-Module Assessment responses to share with students. ●

Prepare visual for student connections between module learning and content standards 
(see Lesson 26 Resource).

●



Energy ▸ Lesson 24 PhD SCIENCE® TEKS EDITION

Copyright © Great Minds PBC162

Lesson 24
Objective: Explain changes in a system as the transfer and transformation of energy. 
(Socratic Seminar)

Launch  7 minutes 

Students make a relationship map to show connections among key terms learned throughout the 
module. To start the map, they cut out the key terms in their Science Logbook (Lesson 24 Activity 
Guide A). Individually, students arrange the terms in their Science Logbooks to show the term 
relationships. They can draw arrows or other symbols and write words between the terms to express 
the relationships. Once students organize the map, they can glue the terms in place.

Learn  33 minutes 

Prepare for Socratic Seminar  8 minutes 

Tell students they will share their understanding of the Essential Question with one another through  
a Socratic Seminar discussion.  First, students write an initial response to the Essential Question:  
How do windmills change wind to light? in their Science Logbooks (Lesson 24 Activity Guide B) 
as a Quick Write. When students finish, ask them to draw a line below their response. At the end of the 
seminar, students will revisit this response to see how their thoughts have changed.

Agenda
Launch (7 minutes)

Learn (33 minutes)

 ▪ Prepare for Socratic Seminar 
(8 minutes)

 ▪ Engage in Socratic Seminar 
(25 minutes)

Land (5 minutes)

Content Area Connection: English
This Socratic Seminar allows students 
to use their speaking and listening skills 
to express and deepen their science 
content knowledge. In a Socratic 
Seminar, students prepare for and 
participate in a collaborative,  
evidence-based, academic conversation. 
See the Socratic Seminar resource 
in the Implementation Guide for more 
background (3G).

In this discussion, students should work 
toward grade-level expectations for 
speaking and listening.
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Engage in Socratic Seminar  25 minutes 

As needed, review the routines and expectations for participating effectively in a Socratic Seminar, 
including classroom guidelines and resources for speaking and listening. Have students review 
the collaborative conversation strategies in their Science Logbooks (Lesson 24 Activity Guide C). 
Explain that this resource reminds students of different ways they can participate in a collaborative 
conversation and provides sentence frames to support student participation. Instruct students 
to choose one or two conversation strategies to use as a visual reminder of effective ways  
to contribute to the discussion and to cut out or circle those strategies as a visual reminder.

Remind students that during the seminar they should incorporate science terminology learned during 
the module.  Students can refer to their relationship map from this lesson’s Launch, the anchor 
chart, the anchor model, and other classroom resources to support their discussion.

Display and read aloud the Essential Question to prompt the discussion: How do windmills change 
wind to light?

Students discuss the question. In the Socratic Seminar, students respond to one another directly,  
with minimal teacher facilitation. Students can remind one another of conversation norms, ask for 
evidence, and pose questions to extend the conversation.

As needed, step in briefly to reinforce norms for collaborative conversations. Consider posing one  
or two questions midway through the seminar to spur additional conversation, such as the following:

 ►How is William’s windmill similar to and different from the other windmills we saw in photographs 
and paintings?

 ►How could a windmill work on days with little wind?

 ►What phenomena have you experienced that can be explained through energy transfers and 
transformations?

English Language Development
English learners may benefit from having 
a word bank available to use as they 
participate in the Socratic Seminar 
discussion. Include words and phrases 
such as energy transfer , transform , 
windmill , generate , wind , speed , distance ,  
indicators of energy  (i.e., sound , light , and 
movement ), collide , and electricity .
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Check for Understanding
As students engage in the Socratic Seminar, take notes on their participation, content knowledge, and 
use of scientific language. To monitor student participation and the flow of the conversation, consider 
writing each student’s name around the edge of a piece of paper before the lesson and drawing lines 
between speakers during the conversation.

Evidence

Listen for evidence that students
 ▪ describe energy transfers in and around the windmill system,
 ▪ describe energy transformations as changes in the indicators of energy (e.g., moving air, moving 

windmill blades, sound, electricity, light, changes in temperature), and
 ▪ use precise language such as energy , transfer , and transformation .

Next Steps

If students express misconceptions about energy, meet with them individually or in a small group 
before the End-of-Module Assessment. Provide additional hands-on investigation of phenomena 
related to their misunderstanding, and help students use precise language to construct explanations 
of those phenomena.

Land  5 minutes 

Students reread their Quick Write from the beginning of the lesson. Below the line, they summarize 
how the Socratic Seminar reinforced or changed their thinking. Encourage students to share examples 
of how their thinking evolved during the discussion.

Explain that in the next lesson students will apply their understanding of energy in an End-of-Module 
Assessment.
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