Introduction to Exploring Contact and Non-Contact
Forces

Introduction

Welcome to the world of forces! In this lesson, students will embark on an
exciting journey to explore the fascinating world of contact and non-contact
forces. By the end of this lesson, students will be able to identify and describe
the difference between contact and non-contact forces, provide examples of
each type of force, and explain how they affect everyday objects and activities.

Learning Objectives:

« Identify and describe the difference between contact and non-contact forces.

+ Provide examples of each type of force.
+ Explain how contact and non-contact forces affect everyday objects and

activities.



Background Information

Contact forces occur when two objects are in physical contact with each other, such as
friction, normal force, and tension. Non-contact forces, on the other hand, occur when
objects are not in physical contact, such as gravity, magnetism, and electrostatic forces.
Understanding the difference between these two types of forces is essential for students
to grasp the fundamental principles of physics and how they apply to everyday life.

Examples of Contact Forces:

» Friction: the force that opposes motion between two surfaces in contact.
+ Normal force: the force exerted by a surface on an object in contact with it.
» Tension: the force that stretches or pulls an object.

Examples of Non-Contact Forces:

o Gravity: the force that attracts objects with mass towards each other.
e Magnetism: the force that attracts or repels magnetic materials.
o Electrostatic forces: the force that attracts or repels charged particles.



Teaching Tips and Strategies

To effectively teach this topic to 7-year-old students, consider the following strategies:

Teaching Strategies:

¢ Use relatable examples that students can easily understand, such as playing
tug-of-war (contact force) or using a magnet to pick up papers (non-contact
force).

¢ Incorporate hands-on experiments with magnets and springs to demonstrate the
effects of contact and non-contact forces.

» Utilize multimedia resources, such as educational videos and animations, to
visualize and explain complex concepts in an engaging and interactive way.

* Encourage group discussions to facilitate peer-to-peer learning and promote
critical thinking.



Lesson Plan

The following lesson plan is designed to help students achieve the learning objectives
and explore the world of contact and non-contact forces in a fun and engaging way.

Activity 1: Introduction to Contact and Non-Contact Forces (15 minutes)

1. Introduce the concept of contact and non-contact forces using simple definitions
and relatable examples.

2. Use an interactive quiz to assess students' prior knowledge and generate
interest in the topic.

3. Ask students to share their thoughts and ideas about forces and how they affect

everyday life.

Activity 2: Hands-on Experiments (30 minutes)

Experiment Materials Procedure
Students will explore the effects of magnetism on
different objects and discuss how it is an example of
a non-contact force.
Students will investigate how springs behave when
stretched or compressed, illustrating the concept of
contact forces.

Magnet Magnets, paper
Exploration clips, pins

Spring Springs,
Investigation  weights, rulers



Hands-on Experiments (continued)

The following experiments are designed to help students explore the world of contact and
non-contact forces in a hands-on and interactive way.

Experiment 1: Magnet Exploration

1. Divide students into small groups and provide each group with a magnet, paper
clips, and pins.

2. Ask students to explore the effects of magnetism on different objects and discuss
how it is an example of a non-contact force.

3. Encourage students to ask questions and think critically about their observations.

Experiment 2: Spring Investigation

1. Divide students into small groups and provide each group with a spring, weights,
and a ruler.

2. Ask students to investigate how springs behave when stretched or compressed,
illustrating the concept of contact forces.

3. Encourage students to ask questions and think critically about their observations.



Group Discussion and Multimedia Integration

The following activity is designed to help students discuss and share their findings from
the experiments and integrate multimedia resources to reinforce the concepts.

Activity 3: Group Discussion and Multimedia Integration (20 minutes)

1. Divide students into small groups to discuss and share their findings from the
experiments.

2. Show educational videos or animations to reinforce the concepts and provide
additional examples of contact and non-contact forces in everyday life.

3. Encourage students to ask questions and engage in peer-to-peer discussions.



Assessment Opportunities

The following assessment opportunities are designed to help teachers evaluate student
understanding and adjust instruction accordingly.

Assessment Opportunities:

» Observe student participation during hands-on experiments and group
discussions.

+ Review student responses to the interactive quiz and adjust instruction
accordingly.

¢ Collect and review student drawings or writings that illustrate their understanding
of contact and non-contact forces.



Conclusion and Differentiation Strategies

By incorporating these strategies and activities into your lesson plan, you will create a
comprehensive and engaging learning experience that meets the needs of all students
and helps them achieve the learning objectives.

Differentiation Strategies:

¢ For students with special needs: provide extra support and accommodations,
such as visual aids or assistive technology.
e For English language learners: use simple language and provide visual aids to

facilitate understanding.
» For gifted students: provide additional challenges and extensions, such as
designing and conducting their own experiments.



Additional Resources

The following resources are designed to support teachers in implementing this lesson
plan and providing additional learning opportunities for students.

Additional Resources:

Educational videos and animations

Interactive quizzes and games

Hands-on experiment materials (magnets, springs, weights, rulers)
Visual aids and assistive technology for students with special needs



Time Management Considerations

The following time management considerations are designed to help teachers allocate
sufficient time for each activity and adjust the lesson plan as needed.

Time Management Considerations:

» Allocate sufficient time for each activity to ensure students have ample
opportunity to engage with the material.

+ Be flexible and adjust the lesson plan as needed to accommodate different
learning styles and pace.



Student Engagement Factors

The following student engagement factors are designed to help teachers promote student
engagement and motivation throughout the lesson.

Student Engagement Factors:

» Incorporate games and challenges that require students to apply their knowledge
of contact and non-contact forces.

+ Use real-life examples that students can relate to, such as playing sports or
riding a bike.

* Encourage student-led discussions and presentations to promote confidence and
public speaking skills.



Advanced Concepts

As students progress in their understanding of contact and non-contact forces, it is essential to introduce
advanced concepts that will help them develop a deeper understanding of the subject. One such concept is the
idea of friction and its effects on motion. Friction is a contact force that opposes motion between two surfaces in
contact, and it can be either static or kinetic. Static friction occurs when an object is stationary, while kinetic
friction occurs when an object is moving.

Types of Friction:

» Static friction: the force that opposes motion between two surfaces in contact when an object is
stationary.

» Kinetic friction: the force that opposes motion between two surfaces in contact when an object is
moving.

» Rolling friction: the force that opposes motion between a rolling object and the surface it is rolling on.

Case Study: Reducing Friction

A company that manufactures skateboards wants to reduce the friction between the wheels and the ground to
make their skateboards faster and more efficient. They decide to use a special type of wheel that has a smooth
surface and is made of a material that reduces friction. As a result, the skateboards are able to move faster and
with less effort, making them more popular among skateboarders.



Real-World Applications

Contact and non-contact forces have numerous real-world applications that affect our daily lives. From the way
we walk and run to the way we design and build structures, forces play a crucial role in shaping our world. For
example, architects use their understanding of forces to design buildings that can withstand natural disasters
such as earthquakes and hurricanes. Engineers use their knowledge of forces to design bridges and roads that

can support heavy loads and traffic.

Real-World Applications:

¢ Architecture: designing buildings that can withstand natural disasters.
» Engineering: designing bridges and roads that can support heavy loads and traffic.
« Transportation: designing vehicles that can move efficiently and safely.

Example: Bridge Design

When designing a bridge, engineers must consider the forces that will act upon it, including the weight of the
bridge itself, the weight of the traffic it will carry, and the forces of nature such as wind and water. They use their
knowledge of forces to design a bridge that can withstand these forces and provide a safe and efficient passage

for traffic.



Common Misconceptions

There are several common misconceptions about contact and non-contact forces that can hinder students'
understanding of the subject. One such misconception is that friction is always bad and should be eliminated.
However, friction is essential for many everyday activities, such as walking and driving. Another misconception
is that gravity is the only force that affects objects on Earth. However, there are many other forces, such as
normal force and tension, that also play a crucial role in our daily lives.

Common Misconceptions:

¢ Friction is always bad and should be eliminated.
o Gravity is the only force that affects objects on Earth.
+ Forces only act on objects that are moving.

Case Study: Debunking Misconceptions

A teacher notices that her students have several misconceptions about contact and non-contact forces. She
decides to design a lesson that will help them understand the correct concepts and debunk their
misconceptions. She uses real-world examples and hands-on experiments to demonstrate the importance of
friction and the role of other forces in our daily lives. As a result, her students develop a deeper understanding of
the subject and are able to apply their knowledge to real-world situations.



Teaching Strategies

To effectively teach contact and non-contact forces, teachers can use a variety of strategies that cater to
different learning styles and abilities. One such strategy is to use hands-on experiments and demonstrations to
illustrate the concepts. Another strategy is to use real-world examples and case studies to make the subject
more relevant and interesting. Teachers can also use technology, such as simulations and interactive games, to
engage students and promote deeper understanding.

Teaching Strategies:

¢ Hands-on experiments and demonstrations.
¢ Real-world examples and case studies.
¢ Technology, such as simulations and interactive games.

Example: Simulation Activity

A teacher designs a simulation activity that allows students to explore the effects of friction on motion. Students
use a computer program to design and test different surfaces and objects, and then discuss their findings in
small groups. The activity helps students develop a deeper understanding of the concept of friction and its
importance in real-world applications.



Assessment and Evaluation

To assess and evaluate student understanding of contact and non-contact forces, teachers can use a variety of
methods, including quizzes, tests, and projects. One such method is to use a rubric to assess student
performance on a project that requires them to apply their knowledge of forces to a real-world scenario. Another
method is to use peer assessment, where students evaluate and provide feedback on each other's work.

Assessment and Evaluation Methods:

e Quizzes and tests.
¢ Projects and presentations.
e Peer assessment and feedback.

Case Study: Project-Based Assessment

A teacher assigns a project that requires students to design and build a bridge using everyday materials.
Students must apply their knowledge of forces, including friction and tension, to design a bridge that can
withstand a certain amount of weight. The teacher uses a rubric to assess student performance and provides
feedback on their designs. As a result, students develop a deeper understanding of the subject and are able to
apply their knowledge to real-world scenarios.



Conclusion

In conclusion, contact and non-contact forces are essential concepts in physics that have numerous real-world
applications. By understanding these concepts, students can develop a deeper appreciation for the natural
world and the laws that govern it. Teachers can use a variety of strategies, including hands-on experiments and
real-world examples, to effectively teach these concepts and promote student understanding. By assessing and
evaluating student performance, teachers can ensure that students have a thorough understanding of the
subject and are able to apply their knowledge to real-world scenarios.

Key Takeaways:

» Contact and non-contact forces are essential concepts in physics.
+ These concepts have numerous real-world applications.
o Teachers can use a variety of strategies to effectively teach these concepts.

Example: Real-World Application

A company that manufactures cars uses their understanding of contact and non-contact forces to design safer
and more efficient vehicles. They use friction to their advantage by designing tires that can grip the road and
brakes that can stop the car quickly. They also use their knowledge of aerodynamics to reduce air resistance
and improve fuel efficiency. As a result, their cars are safer, more efficient, and more environmentally friendly.
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Hands-on Experiments (continued)
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