
Introduction to Contact and Non-Contact Forces with
Interactive Simulations

Introduction
Welcome to our lesson on Introduction to Contact and Non-Contact Forces with
Interactive Simulations! In this lesson, we will explore the fundamental concept
of contact and non-contact forces, and how they affect our daily lives. We will
use digital learning tools and resources, hands-on activities, and AFL
(Assessment for Learning) and worksheets to engage students and promote
active learning.



Lesson Objectives
By the end of this lesson, students will be able to:

Define and explain the difference between contact and non-contact forces.
Provide examples of contact and non-contact forces in everyday life.
Use digital tools to simulate and visualize contact and non-contact forces.
Apply their knowledge of contact and non-contact forces to real-life situations.



Introduction to Contact Forces
Contact forces are forces that act between objects that are in physical contact with each
other. Examples of contact forces include friction, normal force, and tension. Friction is a
contact force that opposes motion between two surfaces that are in contact. Normal force
is a contact force that acts perpendicular to a surface, while tension is a contact force that
acts along a string or rope.

Example: Friction

When you try to slide a book across a table, the force of friction opposes the motion
of the book. The force of friction depends on the surface of the table and the book,
as well as the force with which you push the book.



Introduction to Non-Contact Forces
Non-contact forces are forces that act between objects that are not in physical contact
with each other. Examples of non-contact forces include gravity, magnetism, and
electrostatic forces. Gravity is a non-contact force that pulls objects towards each other,
while magnetism is a non-contact force that acts between magnetic materials.

Example: Gravity

The force of gravity pulls objects towards each other. For example, the Earth's
gravity pulls you towards its center, keeping you on the ground. The force of gravity
also pulls the Moon towards the Earth, keeping it in orbit.



Hands-On Activity - Building Bridges
In this hands-on activity, students will work in pairs to design and build a bridge using
everyday materials, such as popsicle sticks and clay. The goal is to build a bridge that can
hold a certain amount of weight, while applying the concept of contact and non-contact
forces.

Teaching Strategies

To facilitate this activity, the teacher can provide guidance on the design and construction
of the bridge, and encourage students to test and refine their designs.



Digital Simulation - PhET Interactive Simulations
In this digital simulation, students will use PhET Interactive Simulations to explore and
visualize contact and non-contact forces. Students will participate in simulations, such as
"Forces and Motion" and "Magnetism," to gain a deeper understanding of the topic.

Example: Forces and Motion Simulation

In this simulation, students can explore how forces affect the motion of objects.
They can adjust the force and mass of the objects, and observe how the motion
changes.



AFL and Worksheet
In this section, students will complete a worksheet to assess their understanding of
contact and non-contact forces. The worksheet will include questions and prompts that
require students to apply their knowledge of the topic to real-life situations. The teacher
will use AFL to provide feedback and guidance to students, and to identify areas where
students need additional support.

Reflection Questions

What did you learn about contact and non-contact forces in this lesson? How can you
apply this knowledge to real-life situations?



Conclusion
In conclusion, the introduction to contact and non-contact forces is a fundamental concept
in the physical sciences that can be effectively taught to 7-year-old students using
interactive simulations, hands-on activities, and digital learning tools. By incorporating
AFL and worksheets, teachers can assess student understanding and provide feedback
to support further learning.



Reflection Questions
To evaluate the effectiveness of this lesson, teachers can reflect on the following
questions:

Were students actively engaged throughout the lesson, and did they demonstrate a
clear understanding of the concepts?
Did students demonstrate a clear understanding of contact and non-contact forces,
and were they able to provide examples and explanations of each?
Were students able to effectively use digital tools to simulate and visualize contact
and non-contact forces?



Next Steps
To build on the knowledge and skills developed in this lesson, the following follow-up
lessons can be planned:

Forces and Motion: In this lesson, students will learn about the relationship between
forces and motion, including Newton's laws of motion.
Energy and Work: In this lesson, students will learn about the concept of energy and
work, and how they are related to contact and non-contact forces.
Simple Machines: In this lesson, students will learn about simple machines, such as
levers, pulleys, and inclined planes, and how they are used to manipulate contact
and non-contact forces.



Glossary of Terms
Contact force: a force that acts between objects that are in physical contact with each
other.

Non-contact force: a force that acts between objects that are not in physical contact with
each other.

Friction: a contact force that opposes motion between two surfaces that are in contact.

Normal force: a contact force that acts perpendicular to a surface.

Tension: a contact force that acts along a string or rope.

Gravity: a non-contact force that pulls objects towards each other.

Magnetism: a non-contact force that acts between magnetic materials.



Resources and References
PhET Interactive Simulations: a website that provides interactive simulations for teaching
and learning physics and other sciences.

National Science Education Standards: a set of standards for teaching and learning
science in the United States.

Next Generation Science Standards: a set of standards for teaching and learning science
in the United States.



Assessment Rubric
The assessment rubric will include criteria for evaluating student understanding of contact
and non-contact forces, including:

Definition and explanation of contact and non-contact forces
Examples of contact and non-contact forces in everyday life
Use of digital tools to simulate and visualize contact and non-contact forces
Application of knowledge of contact and non-contact forces to real-life situations



Extension Activities
To extend the learning experience, the following activities can be planned:

Design and build a Rube Goldberg machine that demonstrates the concept of
contact and non-contact forces.
Conduct an experiment to measure the force of friction between different surfaces.
Research and present on a real-life application of contact and non-contact forces,
such as the design of a bridge or a roller coaster.



Parent Engagement Strategies
To engage parents in the learning process, the following strategies can be used:

Send home a newsletter or email with updates on the lesson and activities.
Invite parents to attend a parent-teacher conference to discuss student progress.
Provide opportunities for parents to volunteer in the classroom or assist with
activities.



Safety Considerations
To ensure a safe learning environment, the following safety considerations should be
taken into account:

Use of protective gear, such as goggles and gloves, when conducting experiments.
Proper disposal of materials and waste.
Supervision of students during activities and experiments.



Teaching Tips
To effectively teach this lesson, the following teaching tips can be used:

Use visual aids, such as diagrams and videos, to illustrate the concept of contact
and non-contact forces.
Provide opportunities for students to ask questions and engage in discussions.
Use formative assessments to monitor student understanding and adjust instruction
accordingly.



Key Takeaways
The key takeaways from this lesson are:

Contact forces act between objects that are in physical contact with each other.
Non-contact forces act between objects that are not in physical contact with each
other.
Friction, normal force, and tension are examples of contact forces.
Gravity and magnetism are examples of non-contact forces.



Reflection Questions
To evaluate the effectiveness of this lesson, teachers can reflect on the following
questions:

Were students actively engaged throughout the lesson, and did they demonstrate a
clear understanding of the concepts?
Did students demonstrate a clear understanding of contact and non-contact forces,
and were they able to provide examples and explanations of each?
Were students able to effectively use digital tools to simulate and visualize contact
and non-contact forces?



Next Steps
To build on the knowledge and skills developed in this lesson, the following follow-up
lessons can be planned:

Forces and Motion: In this lesson, students will learn about the relationship between
forces and motion, including Newton's laws of motion.
Energy and Work: In this lesson, students will learn about the concept of energy and
work, and how they are related to contact and non-contact forces.
Simple Machines: In this lesson, students will learn about simple machines, such as
levers, pulleys, and inclined planes, and how they are used to manipulate contact
and non-contact forces.



Advanced Concepts
As students progress in their understanding of contact and non-contact forces, they can explore more advanced
concepts, such as the relationship between forces and motion. This can include an in-depth examination of
Newton's laws of motion, including the first law (inertia), the second law (force and acceleration), and the third
law (action and reaction).

Example: Newton's Second Law

Newton's second law states that the force applied to an object is equal to the mass of the object multiplied
by its acceleration. This can be expressed mathematically as F = ma, where F is the force, m is the mass,
and a is the acceleration.



Real-World Applications
Contact and non-contact forces have numerous real-world applications, including in the design of bridges,
buildings, and vehicles. For example, the design of a bridge must take into account the forces of gravity, friction,
and tension, as well as the weight of the bridge itself and the traffic it will carry.

Case Study: The Golden Gate Bridge

The Golden Gate Bridge is a suspension bridge that spans the Golden Gate strait in San Francisco, California.
The bridge's design takes into account the forces of gravity, wind, and seismic activity, and is an excellent
example of the application of contact and non-contact forces in real-world engineering.



Experimental Design
Experimental design is an essential aspect of scientific inquiry, and is critical in the study of contact and non-
contact forces. Students can design and conduct experiments to investigate the relationship between forces and
motion, using equipment such as force sensors, motion detectors, and data loggers.

Lab Activity: Measuring Friction

In this lab activity, students can design and conduct an experiment to measure the force of friction between
different surfaces. They can use a force sensor to measure the force required to move an object across a
surface, and can vary the surface material and the weight of the object to investigate the relationship between
friction and other variables.



Mathematical Modeling
Mathematical modeling is a powerful tool for understanding and predicting the behavior of complex systems,
including those involving contact and non-contact forces. Students can use mathematical models to simulate the
motion of objects under the influence of various forces, and can use these models to make predictions and test
hypotheses.

Mathematical Model: Projectile Motion

The motion of a projectile under the influence of gravity can be modeled using the equations of motion, which
describe the position, velocity, and acceleration of the projectile as a function of time. Students can use these
equations to predict the trajectory of a projectile and to investigate the effects of different initial conditions and
forces on the motion.



Technology Integration
Technology can be a powerful tool for teaching and learning about contact and non-contact forces, and can be
used to simulate experiments, visualize complex phenomena, and facilitate communication and collaboration.
Students can use software such as simulation tools and computer-aided design (CAD) programs to design and
test virtual models of systems involving contact and non-contact forces.

Technology Integration: Simulation Software

Simulation software can be used to model the behavior of complex systems involving contact and non-contact
forces, such as the motion of a car on a road or the stress on a bridge. Students can use this software to design
and test virtual models, and to investigate the effects of different variables and forces on the behavior of the
system.



Assessment and Evaluation
Assessment and evaluation are critical components of the learning process, and are used to measure student
understanding and progress. Teachers can use a variety of assessment strategies, including quizzes, tests, and
projects, to evaluate student knowledge and skills related to contact and non-contact forces.

Assessment Strategy: Project-Based Assessment

In this assessment strategy, students can work in groups to design and conduct an experiment to investigate the
relationship between forces and motion. They can use a variety of materials and equipment, and can present
their findings in a report or presentation. This assessment strategy allows students to demonstrate their
knowledge and skills in a real-world context, and can be used to evaluate their understanding of contact and
non-contact forces.



Conclusion
In conclusion, the study of contact and non-contact forces is a critical component of physics and engineering
education, and has numerous real-world applications. By using a variety of teaching strategies, including
experimental design, mathematical modeling, and technology integration, teachers can help students develop a
deep understanding of these forces and their role in the natural world.

Reflection Questions

What did you learn about contact and non-contact forces in this unit? How can you apply this knowledge in real-
world situations? What are some potential areas for further study and exploration?
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