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Teacher Preparation Lesson Plan: Exploring Friction and Gravity

Subject Area: Science Duration: 45 minutes

Unit Title: Exploring Friction and Gravity Date: [Insert Date]

Grade Level: 7 Teacher: [Insert Teacher Name]
Lesson Number: 1 of 4 Room: [Insert Room Number]

Curriculum Standards Alignment

Content Standards:

e Understand the concept of friction and its effects on motion
o Understand the concept of gravity and its effects on objects

Skills Standards:

e Design and conduct experiments to test hypotheses
» Analyze data and draw conclusions

Cross-Curricular Links:

o Mathematics: measurement, data analysis
e Language Arts: scientific writing, communication

Essential Questions & Big Ideas

Essential Questions:

e What is friction and how does it affect motion?
» What is gravity and how does it affect objects?

Enduring Understandings:
 Friction and gravity are forces that affect the motion of objects

» Understanding friction and gravity is essential for designing and building structures and
machines

Student Context Analysis



Class Profile: Learning Styles Distribution:
» Total Students: 25
e ELL Students: 5

» |[EP/504 Plans: 3
o Gifted: 2

e Visual: 40%
o Auditory: 30%
¢ Kinesthetic: 30%
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Pre-Lesson Preparation

Room Setup:

» Arrange tables and chairs to facilitate group work
o Set up experiment stations with materials and equipment

Technology Needs:

o Computers or laptops with internet access
e PhET Interactive Simulations software

Materials Preparation:

e Ramps, marbles, and other materials for experiments
o Printouts of worksheets and activity sheets

Safety Considerations:

o Supervise students during experiments
o Ensure proper use of materials and equipment

Detailed Lesson Flow

Introduction and Hook (5 minutes)

« Introduce the topic of friction and gravity
e Show a video to engage students and prompt discussion

Direct Instruction (5 minutes)

o Explain the concepts of friction and gravity
o Use visual aids and real-life examples

Guided Practice (10 minutes)

e Provide students with a hands-on activity
o Students work in pairs to design and conduct an experiment

Engagement Strategies:



¢ Think-pair-share
o Gallery walk
Independent Practice (5 minutes)

¢ Provide students with a digital game or simulation
o Students work independently to complete the activity

Assessment and Feedback (3 minutes)

» Provide students with a worksheet to complete
o Teacher provides feedback and guidance
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Differentiation & Support Strategies

For Struggling Learners: For Advanced Learners:
e Provide additional support and » Provide additional challenges and
scaffolding extensions
o Offer one-on-one instruction e Encourage independent research and
exploration

ELL Support Strategies:

e Provide visual aids and graphic organizers
« Offer bilingual resources and support

Social-Emotional Learning Integration:

e Encourage teamwork and collaboration
o Teach self-regulation and self-monitoring strategies

Assessment & Feedback Plan

Formative Assessment Strategies:

o Observation
e Questioning
e Peer assessment

Success Criteria:

o Students can define and explain friction and gravity
o Students can design and conduct an experiment to test hypotheses

Feedback Methods:

o Verbal feedback
o Written feedback
o Self-assessment



Homework & Extension Activities

Homework Assignment:
Design and conduct an experiment to investigate the effect of friction on different surfaces
Extension Activities:

¢ Design a roller coaster using everyday materials
¢ Create a friction museum exhibit

Parent/Guardian Connection:

Encourage parents to ask their child about their learning and provide feedback

Teacher Reflection Space

Pre-Lesson Reflection:

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

Post-Lesson Reflection:

o What went well?
e What would | change?
¢ Next steps for instruction?
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Hands-on Activities

Activity 1: Creating a Ramp

o Materials: cardboard, tape, marbles
e Procedure: design and build a ramp to test the effect of friction on different surfaces

Activity 2: Designing a Marble Run

o Materials: cardboard, tape, marbles
e Procedure: design and build a marble run to demonstrate the power of gravity

Digital Learning Tools and Resources

PhET Interactive Simulations:

e Friction simulation
e Gravity simulation

Khan Academy Videos:

e Friction video
o Gravity video

Safety Considerations

Supervision:

e Ensure students are supervised at all times during experiments
Personal Protective Equipment (PPE):

» Provide students with necessary PPE, such as gloves and goggles
Hazardous Materials:

e Handle and store hazardous materials with care and caution
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Assessment and Feedback

Formative Assessment Strategies:
e Observation
e Questioning
e Peer assessment

Summative Assessment:

o Worksheet completion
o Experiment design and conduct

Feedback Methods

Verbal Feedback:

» Provide immediate feedback during experiments
Written Feedback:

e Provide written feedback on worksheets and experiments
Self-Assessment:

e Encourage students to reflect on their own learning

Parent/Guardian Connection

Communication:
» Keep parents informed of student progress
Volunteer Opportunities:

» Provide opportunities for parents to volunteer in the classroom
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Extension Activities

Design a Roller Coaster:

o Materials: cardboard, tape, marbles
» Procedure: design and build a roller coaster to demonstrate the power of gravity

Create a Friction Museum:

o Materials: various materials to demonstrate friction
e Procedure: create a museum exhibit to showcase the concept of friction

Reflection Questions

Teacher Reflection:

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

Student Reflection:

e What did | learn?
o What would I like to learn more about?
e How can | apply what | learned to real-life situations?

Next Steps

Lesson 2: Exploring Energy and Motion

e Introduction to energy and motion
e Hands-on activities to explore energy and motion

Lesson 3: Designing and Building Bridges

« Introduction to bridge design and construction
e Hands-on activities to design and build bridges
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Conclusion

Summary:

o Students learned about friction and gravity
o Students designed and conducted experiments to test hypotheses

Future Plans:

o Continue to explore energy and motion
e Design and build bridges

Final Thoughts

Teacher Reflection:

e What did | learn?
e What would | change?
o Next steps for instruction?

Student Reflection:

e What did | learn?
o What would I like to learn more about?
e How can | apply what | learned to real-life situations?



Advanced Concepts

As students progress in their understanding of friction and gravity, it is essential to introduce advanced concepts
that will challenge their thinking and promote deeper learning. One such concept is the relationship between
friction and energy. Friction is a force that opposes motion, and it can cause energy to be transferred from one
object to another. This can be demonstrated through experiments, such as measuring the temperature of a
surface after friction has occurred.

Example: Friction and Energy

Have students design an experiment to measure the effect of friction on energy transfer. They can use a toy car
or a block of wood and measure the distance it travels on different surfaces, such as wood, metal, or carpet.
This will help them understand how friction affects the energy of an object in motion.

Case Study: The Role of Friction in Sports

Friction plays a crucial role in various sports, such as football, basketball, and tennis. In football, for example,
the friction between the ball and the ground affects the trajectory of the ball. Similarly, in basketball, the friction
between the ball and the court affects the ball's bounce and movement. Have students research and present on
the role of friction in their favorite sport, exploring how it impacts the game and the strategies employed by
players.

Real-World Applications

Friction and gravity have numerous real-world applications that are essential to our daily lives. From the design
of bridges and buildings to the development of transportation systems, understanding these forces is crucial for
engineers and architects. Have students research and explore real-world examples of how friction and gravity
are used in various industries, such as construction, aerospace, or automotive.

Example: Bridge Design

Have students design and build a model of a bridge, taking into account the forces of friction and gravity. They
can use everyday materials, such as popsicle sticks or straws, and test the strength and stability of their bridge.
This will help them understand the importance of friction and gravity in engineering and architecture.

Case Study: The Golden Gate Bridge

The Golden Gate Bridge is an iconic example of engineering and architecture, where friction and gravity play a
crucial role. Have students research and present on the design and construction of the bridge, exploring how the
engineers accounted for the forces of friction and gravity to ensure its stability and safety.

Mathematical Modeling

Mathematical modeling is a powerful tool for understanding and predicting the behavior of friction and gravity. By
using mathematical equations and formulas, students can model and simulate real-world phenomena, such as
the motion of objects or the stress on materials. Have students explore mathematical modeling techniques, such
as graphing and simulation, to analyze and predict the behavior of friction and gravity in various scenarios.

Example: Graphing Motion

Have students graph the motion of an object under the influence of friction and gravity, using equations and
formulas to model and predict its behavior. This will help them understand the relationship between the forces
and the resulting motion.

Case Study: Projectile Motion

Projectile motion is a classic example of the interplay between friction and gravity. Have students research and
present on the mathematical modeling of projectile motion, exploring how the forces of friction and gravity affect
the trajectory of an object.



Scientific Inquiry

Scientific inquiry is a fundamental aspect of understanding friction and gravity. By designing and conducting
experiments, students can investigate the properties and behavior of these forces, developing a deeper
understanding of the underlying principles. Have students design and conduct experiments to investigate the
effects of friction and gravity on various phenomena, such as motion, energy, and materials.

Example: Investigating Friction

Have students design an experiment to investigate the effect of friction on the motion of an object. They can use
a toy car or a block of wood and measure the distance it travels on different surfaces, such as wood, metal, or
carpet. This will help them understand how friction affects the energy of an object in motion.

Case Study: The Science of Skating

Skating is a popular sport that relies heavily on the principles of friction and gravity. Have students research and
present on the science behind skating, exploring how the forces of friction and gravity affect the motion of a
skater.

Engineering Design

Engineering design is a critical aspect of applying the principles of friction and gravity to real-world problems. By
using the engineering design process, students can develop innovative solutions to complex challenges, such
as designing a bridge or a transportation system. Have students work in teams to design and develop a solution
to a real-world problem, taking into account the forces of friction and gravity.

Example: Designing a Bridge

Have students design and build a model of a bridge, taking into account the forces of friction and gravity. They
can use everyday materials, such as popsicle sticks or straws, and test the strength and stability of their bridge.
This will help them understand the importance of friction and gravity in engineering and architecture.

Case Study: The Design of a Roller Coaster

Roller coasters are a classic example of engineering design, where friction and gravity play a crucial role. Have
students research and present on the design and construction of a roller coaster, exploring how the engineers
accounted for the forces of friction and gravity to ensure its safety and thrill.

Conclusion

In conclusion, friction and gravity are fundamental forces that shape our daily lives and are essential to
understanding various phenomena in science, engineering, and architecture. By exploring these forces through
hands-on activities, real-world applications, mathematical modeling, scientific inquiry, and engineering design,
students can develop a deep understanding of the underlying principles and apply them to solve complex
problems.

Example: Reflection and Evaluation

Have students reflect on their learning and evaluate their understanding of friction and gravity. They can write a
reflective essay or create a presentation to share their thoughts and insights with the class.

Case Study: The Future of Transportation

The future of transportation relies heavily on the principles of friction and gravity. Have students research and
present on the latest developments in transportation technology, exploring how the forces of friction and gravity
are being harnessed to create more efficient and sustainable systems.
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Curriculum Standards Alignment
Content Standards:

» Understand the concept of friction and its effects on motion
o Understand the concept of gravity and its effects on objects

Skills Standards:

e Design and conduct experiments to test hypotheses
e Analyze data and draw conclusions

Cross-Curricular Links:

o Mathematics: measurement, data analysis
e Language Arts: scientific writing, communication

Essential Questions & Big Ideas

Essential Questions:

e What is friction and how does it affect motion?
o What is gravity and how does it affect objects?

Enduring Understandings:

 Friction and gravity are forces that affect the motion of objects

» Understanding friction and gravity is essential for designing and building structures and
machines

Student Context Analysis

Class Profile: Learning Styles Distribution:
o Total Students: 25
e ELL Students: 5

e |[EP/504 Plans: 3
e Gifted: 2

e Visual: 40%
o Auditory: 30%
¢ Kinesthetic: 30%
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Pre-Lesson Preparation

Room Setup:

» Arrange tables and chairs to facilitate group work
o Set up experiment stations with materials and equipment

Technology Needs:

o Computers or laptops with internet access
e PhET Interactive Simulations software

Materials Preparation:

o Ramps, marbles, and other materials for experiments
o Printouts of worksheets and activity sheets

Safety Considerations:

» Supervise students during experiments
o Ensure proper use of materials and equipment

Detailed Lesson Flow

Introduction and Hook (5 minutes)

« Introduce the topic of friction and gravity
e Show a video to engage students and prompt discussion

Direct Instruction (5 minutes)

» Explain the concepts of friction and gravity
o Use visual aids and real-life examples

Guided Practice (10 minutes)

e Provide students with a hands-on activity
o Students work in pairs to design and conduct an experiment

Engagement Strategies:



¢ Think-pair-share
o Gallery walk
Independent Practice (5 minutes)

¢ Provide students with a digital game or simulation
o Students work independently to complete the activity

Assessment and Feedback (3 minutes)

» Provide students with a worksheet to complete
o Teacher provides feedback and guidance
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Differentiation & Support Strategies

For Struggling Learners: For Advanced Learners:
e Provide additional support and » Provide additional challenges and
scaffolding extensions
o Offer one-on-one instruction e Encourage independent research and
exploration

ELL Support Strategies:

e Provide visual aids and graphic organizers
« Offer bilingual resources and support

Social-Emotional Learning Integration:

e Encourage teamwork and collaboration
» Teach self-regulation and self-monitoring strategies

Assessment & Feedback Plan

Formative Assessment Strategies:

o Observation
e Questioning
e Peer assessment

Success Criteria:

o Students can define and explain friction and gravity
o Students can design and conduct an experiment to test hypotheses

Feedback Methods:

o Verbal feedback
o Written feedback
o Self-assessment



Homework & Extension Activities

Homework Assignment:
Design and conduct an experiment to investigate the effect of friction on different surfaces
Extension Activities:

¢ Design a roller coaster using everyday materials
¢ Create a friction museum exhibit

Parent/Guardian Connection:

Encourage parents to ask their child about their learning and provide feedback

Teacher Reflection Space

Pre-Lesson Reflection:

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

Post-Lesson Reflection:

o What went well?
e What would | change?
* Next steps for instruction?
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Hands-on Activities

Activity 1: Creating a Ramp

o Materials: cardboard, tape, marbles
e Procedure: design and build a ramp to test the effect of friction on different surfaces

Activity 2: Designing a Marble Run

o Materials: cardboard, tape, marbles
e Procedure: design and build a marble run to demonstrate the power of gravity

Digital Learning Tools and Resources

PhET Interactive Simulations:

e Friction simulation
e Gravity simulation

Khan Academy Videos:

e Friction video
o Gravity video

Safety Considerations

Supervision:

e Ensure students are supervised at all times during experiments
Personal Protective Equipment (PPE):

» Provide students with necessary PPE, such as gloves and goggles
Hazardous Materials:

e Handle and store hazardous materials with care and caution
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Assessment and Feedback

Formative Assessment Strategies:
e Observation
e Questioning
o Peer assessment

Summative Assessment:

o Worksheet completion
o Experiment design and conduct

Feedback Methods

Verbal Feedback:

» Provide immediate feedback during experiments
Written Feedback:

e Provide written feedback on worksheets and experiments
Self-Assessment:

e Encourage students to reflect on their own learning

Parent/Guardian Connection

Communication:
» Keep parents informed of student progress
Volunteer Opportunities:

» Provide opportunities for parents to volunteer in the classroom
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Extension Activities

Design a Roller Coaster:

o Materials: cardboard, tape, marbles
» Procedure: design and build a roller coaster to demonstrate the power of gravity

Create a Friction Museum:

o Materials: various materials to demonstrate friction
e Procedure: create a museum exhibit to showcase the concept of friction

Reflection Questions

Teacher Reflection:

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

Student Reflection:

e What did | learn?
o What would I like to learn more about?
e How can | apply what | learned to real-life situations?

Next Steps

Lesson 2: Exploring Energy and Motion

« Introduction to energy and motion
e Hands-on activities to explore energy and motion

Lesson 3: Designing and Building Bridges

 Introduction to bridge design and construction
e Hands-on activities to design and build bridges
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Conclusion

Summary:

» Students learned about friction and gravity
o Students designed and conducted experiments to test hypotheses

Future Plans:

o Continue to explore energy and motion
e Design and build bridges

Final Thoughts

Teacher Reflection:

e What did | learn?
e What would | change?
o Next steps for instruction?

Student Reflection:

e What did | learn?
o What would I like to learn more about?
e How can | apply what | learned to real-life situations?



