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The Nature of Light: Waves and Particles

This lesson plan is designed to help you support your child with this topic: The Nature of Light: 
Waves and Particles

Learning Objectives (What You’ll Learn Today)

Understand how light behaves like both a wave and a particle
Explore key experiments that revealed light’s dual nature
Learn about photons and how they carry energy
Discuss how this idea fits into modern quantum science

Estimated Time

45–60 minutes

Let’s Get Started

Ask your child: If you shine a torch through a window, does it act more like a wave or more like a 
stream of particles? Why do you think that?

The Main Lesson

What Is Light Made Of?

Light is a type of energy that can travel through empty space. It moves extremely fast and allows 
us to see. But for a long time, scientists disagreed on what it actually is—some thought it was a 
wave, others thought it was made of particles.
Now we know that both ideas are correct. Light behaves like a wave in some situations, and like 
particles in others. This is known as the dual nature of light, and it’s one of the core ideas in the 
light particles lesson plan.

Mini-Task: Ask your child to draw what they think a beam of light looks like. Is it a straight line? A 
wavy one? Tiny dots?
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How Light Acts Like a Wave

When light passes through narrow gaps or hits thin surfaces like soap bubbles, it creates patterns. 
These patterns come from interference—when waves overlap and either add up or cancel out. This 
is how sound and water waves behave too.
One famous experiment, called the double-slit experiment, shows light acting like a wave. Even 
when light is very dim, it builds up a pattern that only makes sense if it spreads out like a wave.

Mini-Task: Look at a CD under a bright light. Can your child see colourful rings? That’s wave 
behaviour—light diffracting off the surface.

How Light Acts Like a Particle

Sometimes, light doesn’t behave like a wave at all. When light hits certain metals, it knocks out 
electrons in a way that only makes sense if light comes in packets. These tiny energy packets are 
called photons.
Photons are like particles, but they have no mass. They still carry energy, and their energy 
depends on the light’s colour. Blue light has high-energy photons; red light has low-energy ones. 
This concept is essential in the light particles lesson plan.

Mini-Task: Ask your child: If a photon has more energy, what kind of light do you think it belongs to
—red or blue?

Why It’s Called Wave–Particle Duality

Wave–particle duality means light is not just a wave and not just a particle—it’s both. Depending on 
how you observe it, light can show one behaviour or the other. If you’re not looking, it behaves like 
a wave. If you try to measure it, it acts like a particle.
This weird behaviour is a big part of quantum physics. It shows us that nature doesn’t always fit 
into neat categories. It also reminds us to keep asking questions and testing ideas.

Mini-Task: Can your child think of another thing that can be two things at once, depending on how 
you look at it?

Real-World Connections

The light wave particle idea isn’t just science theory—it’s used in real technology. Solar panels 
work because photons knock electrons free from metal. Lasers work by lining up light waves 
perfectly. And your phone screen gives off light that’s built on these principles.
Understanding photon behaviour also helps us in medicine and communications. It’s even used in 
ideas like quantum computing. The light particles lesson plan helps link abstract ideas to the real 
world your child lives in.

Mini-Task: Ask your child to find 3 things at home that use light in some way. What would happen if 
we didn’t understand how light works?



Think and Discuss

Why do you think light can act both like a wave and a particle?
How do scientists test things they can’t see with their eyes?
What’s one thing you’ve learned that surprised you today?

Wrap-Up Summary

Light has a dual nature—it can be a wave or a particle depending on how we observe it. This 
discovery helped scientists understand energy, matter, and technology in completely new ways. It’s 
a strange but exciting idea that continues to change how we see the world.

Quiz

1.True or false: Light can travel through a vacuum.
2.What is a photon?
3.Which colour of light has more energy—red or blue?
4.What type of experiment shows light creating interference patterns?
5.True or false: Photons have mass.
6.What’s the term for light acting as both a wave and a particle?
7.Which scientist explained the photoelectric effect using photons?
8.What is the speed of light in a vacuum (roughly)?
9.Name one way light wave behaviour is used in real life.
10.How does a solar panel use light?

Answers:
1. True
2. A particle of light
3. Blue
4. Double-slit experiment
5. False
6. Wave–particle duality
7. Albert Einstein
8. About 300,000 km/s
9. Lasers, fibre optics, CDs, etc.
10. By using photons to knock out electrons



Short Essay Prompt

Write a short essay, say 3 paragraphs, explaining the difference between light waves and photons. 
Give one real-life example where each behaviour is useful.

Extra Learning

Try building a simple spectroscope at home using a cardboard tube and a CD. Use it to explore 
how white light splits into different colours—each with its own photon energy. This can help your 
child visualise how light behaves as both wave and particle.

Final Reflection (What Did You Learn?)

Ask your child: What’s one thing about light that feels strange or hard to believe? Why do you think 
science still studies things that seem confusing?
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