& PL NIT Teacher Preparation Lesson Plan

Subject Area: Science Duration: 60 minutes
Unit Title: Thermal Energy Date: March 12, 2024
Grade Level: 9 Teacher: Ms. Johnson
Lesson Number: 1 of 10 Room: 205

Curriculum Standards Alignment

Content Standards:

» Understand the concept of thermal energy and its forms (conduction, convection, and radiation)
¢ Apply mathematical concepts to solve problems related to thermal energy

Skills Standards:

e Critical thinking and problem-solving
e Collaboration and communication

Cross-Curricular Links:

¢ Mathematics: applying mathematical concepts to solve problems related to thermal energy
¢ Technology: using simulation software to demonstrate thermal energy concepts

Essential Questions & Big Ideas

Essential Questions:

¢ What is thermal energy and how does it affect our daily lives?
¢ How can we apply mathematical concepts to solve problems related to thermal energy?

Enduring Understandings:

¢ Thermal energy is a fundamental concept in physics that has numerous applications in our daily lives
e Mathematical concepts can be applied to solve problems related to thermal energy

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: 2



& PL NIT Teacher Preparation Lesson Plan

Pre-Lesson Preparation

Room Setup:

¢ Arrange desks in groups of 4-5 students
¢ Set up whiteboard and markers
¢ Prepare simulation software and computers/tablets

Technology Needs:

¢ Computers/tablets with internet access
e Simulation software (e.g., PhET Interactive Simulations)

Materials Preparation:

¢ Handouts with guided questions and activities
e Thermal energy kit (optional)

Safety Considerations:

¢ Ensure students handle materials and equipment safely
e Supervise students during activities

Detailed Lesson Flow

? Introduction (10 minutes)

 Introduce the concept of thermal energy and its importance in our daily lives
e Ask students to share examples of how they use thermal energy in their daily lives

? Direct Instruction (20 minutes)

 Explain the different forms of thermal energy (conduction, convection, and radiation) using diagrams

and illustrations
e Provide examples of each form of thermal energy and ask students to identify the type of thermal

energy used in each example

Engagement Strategies:

e Use visual aids and diagrams to help students understand complex concepts

e Ask students to work in groups to i(;lentify examples of thermal energy
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? Guided Practice (20 minutes)

e Divide students into groups and assign each group a different scenario related to thermal energy
e Ask each group to brainstorm and discuss the different forms of thermal energy used in their scenario

Scaffolding Strategies:

e Provide guidance and support during the guided practice activity
e Use visual aids and diagrams to help students understand complex concepts

T Independent Practice (20 minutes)



e Ask each student to design and propose a solution to a real-world problem related to thermal energy
e Provide students with handouts containing guided questions and activities to help them with their
design

? Closure (10 minutes)

e Ask each student to present their design and proposal to the class
e Encourage peer feedback and discussion
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Differentiation & Support Strategies

For Struggling Learners: For Advanced Learners:

¢ Provide additional guidance and support e Provide additional complex scenarios or
during the guided and independent practice problems related to thermal energy
activities e Ask students to design and propose a

¢ Offer one-on-one instruction or small group solution to a real-world problem related to
instruction thermal energy

¢ Use visual aids and diagrams to help e Encourage students to research and present
students understand complex concepts on a topic related to thermal energy

ELL Support Strategies:

¢ Provide visual aids and diagrams to help students understand complex concepts
e Use simple language and definitions
¢ Encourage students to work in groups to promote peer support and discussion

Social-Emotional Learning Integration:

¢ Encourage students to work in groups to promote collaboration and communication
¢ Ask students to reflect on their learning and set goals for future lessons
¢ Provide opportunities for students to share their thoughts and feelings about the lesson

Assessment & Feedback Plan

Formative Assessment Strategies:

¢ Observe student participation during the guided and independent practice activities
¢ Review student designs and proposals for understanding of thermal energy concepts

Success Criteria:

¢ Students can explain the different forms of thermal energy and provide examples
e Students can apply mathematical concepts to solve problems related to thermal energy

Feedback Methods: Page 0 of 7

¢ Provide written feedback on student designs and proposals
¢ Offer verbal feedback during the guided and independent practice activities

Homework & Extension Activities

Homework Assignment:
Ask students to research and write a short report on a topic related to thermal energy

Extension Activities:



¢ Ask students to design and propose a solution to a real-world problem related to thermal energy
¢ Encourage students to research and present on a topic related to thermal energy

Parent/Guardian Connection:

Ask parents/guardians to encourage students to share their learning with them and provide feedback

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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& PL NIT Introduction to Thermal Energy

What is Thermal Energy?

Thermal energy is the energy that an object or substance possesses due to the motion of its particles. It is
a form of kinetic energy that is associated with the temperature of an object or substance.

Thermal energy can be transferred from one object or substance to another through conduction,
convection, or radiation.

Forms of Thermal Energy

Conduction:

Conduction is the transfer of thermal energy through direct contact between objects or substances.
Convection:

Convection is the transfer of thermal energy through the movement of fluids.

Radiation:

Radiation is the transfer of thermal energy through electromagnetic waves.
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& PL NIT Applying Thermal Energy Concepts

Real-World Applications of Thermal Energy

Thermal energy has numerous applications in our daily lives, including heating and cooling systems, solar
panels, and refrigeration.

Understanding thermal energy concepts is essential for designing and optimizing these systems.

Designing a Solution to a Real-World Problem

Ask students to design and propose a solution to a real-world problem related to thermal energy, such as
reducing heat loss in a building or improving the efficiency of a solar panel.

Encourage students to apply mathematical concepts to solve problems related to thermal energy.
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0’ PL NIT Differentiated Activities

For Struggling Learners

Additional Support:

¢ Provide additional guidance and support during the guided and independent practice activities
e Offer one-on-one instruction or small group instruction
e Use visual aids and diagrams to help students understand complex concepts

For Advanced Learners

Additional Challenges:

¢ Provide additional complex scenarios or problems related to thermal energy
¢ Ask students to design and propose a solution to a real-world problem related to thermal energy
¢ Encourage students to research and present on a topic related to thermal energy
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0’ PL NIT Assessment and Evaluation

Formative Assessment Strategies

Observation:
Observe student participation during the guided and independent practice activities
Review of Student Work:

Review student designs and proposals for understanding of thermal energy concepts

Summative Assessment Strategies

Written Test:
Administer a written test to assess students' understanding of thermal energy concepts
Project Evaluation:

Evaluate student designs and proposals for understanding of thermal energy concepts and ability to apply
mathematical concepts to solve problems related to thermal energy
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