& PL \J | T Teacher Preparation Lesson Plan: Understanding
. Thermal Energy and Heat Transfer

Subject Area: Physics Duration: 60 minutes
Unit Title: Thermal Energy and Heat Transfer Date: March 10, 2024
Grade Level: 9 Teacher: Ms. Jane Smith
Lesson Number: 1 of 10 Room: Physics Lab

Curriculum Standards Alignment

Content Standards:

¢ Define and explain the concepts of thermal energy and heat transfer.
¢ |dentify and describe the three main methods of heat transfer: conduction, convection, and radiation.

Skills Standards:

¢ Analyze and interpret data related to thermal energy and heat transfer.
¢ Design and conduct experiments to demonstrate the methods of heat transfer.

Cross-Curricular Links:

¢ Mathematics: data analysis and graphing.
¢ English: scientific writing and presentation.

Essential Questions & Big Ideas

Essential Questions:

e What is thermal energy and how is it transferred?
¢ How do the methods of heat transfer impact our daily lives?

Enduring Understandings:

¢ Thermal energy and heat transfer are fundamental concepts in physics.
¢ The methods of heat transfer have significant applications in real-world scenarios.

Student Context Analysis
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Class Profile: Learning Styles Distribution:
¢ Total Students: 25 e Visual: 40%
e ELL Students: 5 e Auditory: 30%
e |[EP/504 Plans: 3 e Kinesthetic: 30%
o Gifted: 4
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Pre-Lesson Preparation

Room Setup:

¢ Arrange tables and chairs for group work.
* Prepare materials for experiments (thermometers, heat sources, etc.).

Technology Needs:

e Computers with internet access for research.
¢ Projector for presentations.

Materials Preparation:

¢ Print worksheets and handouts.
* Prepare experiment materials (balloons, heat lamps, etc.).

Safety Considerations:

e Ensure proper ventilation in the lab.
¢ Use protective gear (gloves, goggles) when handling heat sources.

Detailed Lesson Flow

? Introduction (10 minutes)

 Introduce the concepts of thermal energy and heat transfer.
e Show a video or animation to illustrate the methods of heat transfer.

? Experimentation (20 minutes)

e Conduct experiments to demonstrate conduction, convection, and radiation.
e Have students work in groups to design and conduct their own experiments.
Engagement Strategies:

e Use real-world examples to illustrate the concepts.
e Encourage student participation and discussion.

? Group Discussion (15 minutes) Page 0 of 7

* Have students discuss and identify examples of each method of heat transfer.
e Encourage students to share their findings and insights.
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Differentiation & Support Strategies

For Struggling Learners: For Advanced Learners:
¢ Provide additional support and guidance e Provide additional challenges and
during experiments. extensions (e.g., designing a thermal energy
o Offer simplified worksheets and handouts. system).

e Encourage independent research and
presentation.

ELL Support Strategies:

¢ Provide visual aids and graphic organizers.
¢ Offer bilingual resources and support.

Social-Emotional Learning Integration:

¢ Encourage teamwork and collaboration during group work.
¢ Promote self-reflection and self-assessment.

Assessment & Feedback Plan

Formative Assessment Strategies:

¢ Quizzes and class discussions.
¢ Observations of student participation during experiments.

Success Criteria:

¢ Students can define and explain the concepts of thermal energy and heat transfer.
¢ Students can identify and describe the three main methods of heat transfer.

Feedback Methods:

¢ Verbal feedback during class discussions.

¢ Written feedback on worksheets and assignments.
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Lesson Activities

Introduction to Thermal Energy and Heat Transfer:

¢ Introduce the concepts of thermal energy and heat transfer.
¢ Show a video or animation to illustrate the methods of heat transfer.

Experimentation:

¢ Conduct experiments to demonstrate conduction, convection, and radiation.
¢ Have students work in groups to design and conduct their own experiments.

Group Discussion:

¢ Have students discuss and identify examples of each method of heat transfer.
¢ Encourage students to share their findings and insights.

Differentiated Activities

For Struggling Learners: For Advanced Learners:
¢ Provide additional support and guidance e Provide additional challenges and
during experiments. extensions (e.g., designing a thermal energy
o Offer simplified worksheets and handouts. system).

e Encourage independent research and
presentation.

Page 0 of 7



& PL \J | T Teacher Preparation Lesson Plan: Understanding
. Thermal Energy and Heat Transfer

Assessment and Evaluation

Formative Assessment Strategies:

¢ Quizzes and class discussions.
¢ Observations of student participation during experiments.

Summative Assessment:

¢ Written test at the end of the lesson.
¢ Project presentation (for advanced learners).

Success Criteria:

¢ Students can define and explain the concepts of thermal energy and heat transfer.
¢ Students can identify and describe the three main methods of heat transfer.

Feedback and Reflection

Feedback Methods:

* Verbal feedback during class discussions.
¢ Written feedback on worksheets and assignments.

Reflection:

¢ Have students reflect on their learning at the end of the lesson.
¢ Encourage students to identify areas for improvement.
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Extension Activities

Designing a Thermal Energy System:

¢ Have students design a thermal energy system for a specific application.
¢ Encourage students to research and present on their design.

Investigating Heat Transfer in Cooking:

¢ Have students investigate how heat transfer applies to different cooking methods.
¢ Encourage students to design experiments to compare the efficiency and effectiveness of these
methods.

Real-World Applications:

¢ Have students research and present on real-world applications of thermal energy and heat transfer.
¢ Encourage students to identify and discuss the significance of these applications.

Safety Considerations

Handling Heat Sources:

e Ensure proper ventilation in the lab.
¢ Use protective gear (gloves, goggles) when handling heat sources.
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Conclusion and Reflection

Conclusion:

e Summarize the key concepts learned during the lesson.
e Emphasize the significance of thermal energy and heat transfer in real-world scenarios.

Reflection:

¢ Have students reflect on their learning at the end of the lesson.
¢ Encourage students to identify areas for improvement.

Next Steps:

¢ Plan a follow-up lesson on energy efficiency.
e Explore renewable energy sources and their relation to thermal energy and heat transfer.

Teacher Reflection Space

Pre-Lesson Reflection:

e What challenges do | anticipate?
e Which students might need extra support?
e What backup plans should | have ready?

Post-Lesson Reflection:

e What went well?
e What would | change?
e Next steps for instruction?
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