Electromagnetism Course for Kids (Ages 9-14)

Course Overview: This course introduces students to the fundamental concepts of
electromagnetism, including electric forces, Electric fields, magnetic fields, and the relationship
between electricity and magnetism. The curriculum will be broken down into simple, engaging
lessons that encourage hands-on learning through experiments, interactive activities, and
real-world applications. The course will cover key ideas in both conceptual and quantitative
ways, depending on the student's level.

Course Structure:

Duration: 12 weeks

Class Length: 1 hour per week

Format: Live Zoom sessions (or pre-recorded videos for flexibility)

Resources: Workbooks, experiments, online simulations, and Al-generated notes
Assessments: Periodic quizzes via Kahoot, projects, and Google Form assessments

Week-by-Week Curriculum:

Week 1: Introduction to Electricity

e Key Concepts: Electric charges, conductors, insulators, polarization, induction
e Activities:
o Making a simple electroscope
o Fun experiments with static electricity (e.g., rubbing a balloon on hair and
attracting paper).

Week 2: Electric Fields and Forces

e Key Concepts: Understanding electric fields and how charges interact
e Activities:
o Using an online simulation to visualize electric fields.
o Hands-on activity: Create an electric field map using small objects and a balloon.




Week 3: Introduction to Electric Potential

e Key Concepts: Introduction to electric potential, potential difference (voltage), and how
it relates to electric fields.
e Activities:
o Hands-on: Simple demonstration of electric potential using PheT simulation. The
students will find the equipotential lines.

Week 4: Introduction to Various Components of an Electric Circuit (Part 1)

e Key Concepts: Understanding what an electric circuit is, the components of a circuit
(battery, wire, light bulb), and how current flows.
e Activities:
o Hands-On Circuit Building: Students will build a basic circuit to light a bulb
using a battery, wires, and a light bulb.
o Circuit Diagram Activity: Learn to draw a simple circuit diagram with symbols
for batteries, wires, and light bulbs.
o Interactive Simulation: Use an online circuit simulator to build virtual circuits.

Week 5: Electric Circuits (Part 2) — Series and Parallel Circuits

e Key Concepts: Series and parallel circuits—understanding the difference and how
components behave in each.
e Activities:
o Hands-On Series Circuit: Build a simple series circuit with two light bulbs.
Observe how they behave when one bulb is removed or burns out.
o Hands-On Parallel Circuit: Build a parallel circuit with two light bulbs. Test what
happens when one bulb is removed.
o Experiment: Measure the brightness of bulbs in series vs. parallel circuits to see
how they are affected by the arrangement.
o Simulation: Use an online simulation to experiment with more complex series
and parallel circuits.
o Homework: Draw circuit diagrams for both series and parallel circuits. Write
down your observations about the differences between them.




Week 6: Introduction to Capacitors

e Key Concepts: Introduction to capacitor/capacitance. Capacitors with and without
dielectric? Capacitors in series and parallel.
e Activities:
o Experiments with magnets and iron filings to see magnetic field patterns.
o Fun exercise: Using a compass to visualize Earth’s magnetic field.

Week 7: Introduction to Magnetism

e Key Concepts: Understanding magnets, magnetic fields, and how they relate to
electricity.
e Activities:
o Experiments with magnets and iron filings to see magnetic field patterns.
o Fun exercise: Using a compass to visualize Earth’s magnetic field.

Week 8: Magnetic Forces and Fields

e Key Concepts: Magnetic field lines, poles, and how magnetic forces act on objects.
e Activities:

o Build a simple electromagnet using a battery, wire, and a nail.

o Visualizing magnetic forces with small magnetic objects.

Week 9: Electricity and Magnetism Combined (Electromagnetism)

e Key Concepts: The relationship between electricity and magnetism, introduction to
electromagnetic fields, and electric motor.
e Activities:
o Use an electric current to create a magnetic field.
o Hands-on activity: Building a small motor with basic materials.

Week 10: Electromagnetic Induction

e Key Concepts: How moving magnets create electric currents (Faraday’s Law).
e Activities:
o Experiment: Move a magnet through a coil and see a small electric current with a
simple meter.



o Simulation: Online interactive activity showing how changing magnetic fields
create electricity.

Week 11: Electromagnetic Waves

e Key Concepts: What are electromagnetic waves? Understanding light, radio waves,
and microwaves.
e Activities:
o Use a prism to break up light into different colors (simple light spectrum
experiment).
o Fun game: Identifying household items that use different parts of the
electromagnetic spectrum (e.g., microwave, radio, TV remote).

Week 12: Applications of Electromagnetism (Part 1)

e Key Concepts: Electromagnetism in everyday life—motors, generators, and how they
work.
e Activities:
o Build a simple hand-crank generator.
o Real-world exploration: How does your home use electromagnetism (motors in
fans, refrigerators, etc.)?

Course Objectives:
By the end of the course, students will:

Understand the fundamental principles of electricity and magnetism.

Explain how electricity and magnetism interact to form electromagnetism.

Perform simple experiments and create devices that demonstrate these principles.
Connect what they've learned to everyday technology and the natural world.

This course will provide a foundational understanding of electromagnetism in a fun, hands-on
way, laying the groundwork for future studies in physics!



