& PL NIT Teacher Preparation Lesson Plan

Subject Area: Physics Duration: 60 minutes
Unit Title: Introduction to Thermal Energy Date: 2024-02-20
Grade Level: 9-10 Teacher: John Doe
Lesson Number: 1 of 10 Room: 101

Curriculum Standards Alignment

Content Standards:

¢ Understand the concept of thermal energy and its relationship to kinetic energy.
¢ Explain how thermal energy is transferred and converted from one form to another.

Skills Standards:

¢ Analyze data to identify patterns and relationships.
¢ Design and conduct experiments to investigate scientific phenomena.

Cross-Curricular Links:

e Mathematics: graphing and data analysis.
e English Language Arts: scientific writing and communication.

Essential Questions & Big Ideas

Essential Questions:

¢ What is thermal energy and how is it related to kinetic energy?
¢ How is thermal energy transferred and converted from one form to another?

Enduring Understandings:

¢ Thermal energy is the total internal kinetic and potential energy of the particles in a substance.
e Thermal energy is transferred and converted from one form to another through various mechanisms.

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: 2 e Kinesthetic: 30%
e Gifted: 3
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Pre-Lesson Preparation

Room Setup:

¢ Arrange desks in a U-shape to facilitate group work and discussion.
¢ Set up a demonstration station with equipment and materials.

Technology Needs:

e Computer with internet access for multimedia resources.
¢ Projector and screen for presentations.

Materials Preparation:

¢ Thermometers and temperature probes.
¢ Hot and cold water baths.

Safety Considerations:

¢ Handle hot and cold water baths with care.
¢ Use protective gear when handling equipment.

Detailed Lesson Flow

? Introduction (10 minutes)

 Introduce the concept of thermal energy and its relationship to kinetic energy.
e Use real-life examples to illustrate the concept.

? Direct Instruction (20 minutes)

e Use visual aids such as diagrams, videos, and animations to explain the concept of particle motion
and energy transfer.
e Provide examples of how thermal energy is transferred and converted from one form to another.

Engagement Strategies:

e Think-pair-share to encourage discussion and critical thinking.
e Gallery walk to promote peer feedback and review.
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? Guided Practice (20 minutes)

e Use interactive quizzes and games to reinforce student understanding.
e Provide guided practice activities such as worksheets or lab activities to help students apply the
concept of thermal energy.

Scaffolding Strategies:

e Provide temporary support and guidance to students who need it.
e Encourage peer-to-peer support and collaboration.

? Independent Practice (25 minutes)




e Provide independent practice activities such as lab experiments or projects to help students design
and conduct experiments to investigate the factors that affect thermal energy.

? Closure (10 minutes)

e Assess student understanding through quizzes, tests, or lab activities.
e Provide feedback and conclusion to reinforce student learning.
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Differentiation & Support Strategies

For Struggling Learners: For Advanced Learners:
¢ Provide additional support and guidance e Provide additional challenges and
during guided practice. extensions to the lesson.
¢ Offer one-on-one instruction or small group e Encourage independent research and
instruction. project-based learning.

ELL Support Strategies:

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

Social-Emotional Learning Integration:

¢ Encourage self-awareness and self-regulation through reflection and self-assessment.
¢ Promote social skills through group work and collaboration.

Assessment & Feedback Plan

Formative Assessment Strategies:

¢ Quizzes and tests to assess student understanding.
e Lab activities to measure the thermal energy of different substances.

Success Criteria:

¢ Students can explain the concept of thermal energy and its relationship to kinetic energy.
¢ Students can design and conduct experiments to investigate the factors that affect thermal energy.

Feedback Methods:

¢ Verbal feedback during guided practice and independent practice.
¢ Written feedback on quizzes, tests, and lab activities.
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Homework & Extension Activities

Homework Assignment:
Design and conduct an experiment to investigate the factors that affect thermal energy.
Extension Activities:

¢ Research and present on a real-world application of thermal energy.
¢ Design and build a device that utilizes thermal energy.

Parent/Guardian Connection:



Encourage parents/guardians to ask their child about their learning and provide support at home.

Teacher Reflection Space

Pre-Lesson Reflection:

e What challenges do | anticipate?
¢ 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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What is Thermal Energy?

Thermal energy is the total internal kinetic and potential energy of the particles in a substance due to their
random motion.

The kinetic energy of particles in a substance is directly related to the temperature of the substance.

How is Thermal Energy Transferred and Converted?

Thermal energy is transferred and converted from one form to another through various mechanisms,
including conduction, convection, and radiation.

These mechanisms can be observed in everyday life, such as the warmth of a cup of coffee or the heat
from a fire.
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Teaching Tips

Use real-life examples to illustrate the concept of thermal energy, such as the warmth of a cup of coffee or
the heat from a fire.

Visual aids such as diagrams, videos, and animations can help students understand the concept of particle
motion and energy transfer.

Differentiation Strategies

For visual learners, use videos and animations to illustrate particle motion and energy transfer.

For kinesthetic learners, use hands-on activities such as building models of particles in motion.
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Lesson Plan

The lesson plan is divided into five sections: introduction, direct instruction, guided practice, independent
practice, and closure.

Each section is designed to engage students and promote learning through various activities and
strategies.

Implementation Steps

Introduction: introduce the concept of thermal energy and its relationship to kinetic energy.

Direct Instruction: use visual aids to explain the concept of particle motion and energy transfer.
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Conclusion

By following this lesson plan, students will gain a deeper understanding of the concept of thermal energy
and its relationship to the kinetic energy of particles in a substance.

The use of multimedia resources, interactive quizzes, and hands-on activities will provide a engaging and
interactive learning experience for students.

Assessment Opportunities

Quizzes and tests to assess student understanding of thermal energy and its relationship to kinetic energy.

Lab activities to measure the thermal energy of different substances and analyze the results.
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