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St. Patrick’s Day

Making a Rainbow

Lesson Overview

Watch a video of a glass ornament forming rainbows. Students 
then create and investigate rainbows–either with a prism or 
a digital simulation–to develop a model that explains the 
phenomenon.

Teacher Prep

1. Decide if the activity will be done in class or at home.
2. This investigation can be done with a simulation or–if the 

materials are available–with a prism and flashlight. Decide 
how your students will complete the investigation.

Procedures

1. Observe a phenomenon. Students watch a video. Discuss:
• What do you see?
• This ornament has sunlight shining on it. Why do you see flashes of different colors when the 

sunlight shining on the object is white? 

2. Create a rainbow. Student groups can investigate with a prism and flashlight if available. If materials are 
not available, use the simulation.  
 
If using prism and flashlight:

• Have students experiment with the prism and a flashlight to figure out how to make a rainbow. 
• Use a white piece of paper as a screen for the light to shine on. It will help students see when they 

have made a rainbow.
 
If using the simulation:

• Go to the simulation. Double-click on the “Prisms” square in the middle.
• Click on the triangular prism in the lower left corner, and drag it into the center of the screen in 

front of the laser.
• Switch to white light in the options panel. 
• Click on the red button on the laser to turn it on.
• Have students experiment with the prism to figure out how to make a rainbow.  

Image Credit: ER Degginger / Science Source

https://cdnproduction.teachtci.com/system/videos/2103/original/Waves_L6_PP_4V.mp4?1589843254
https://phet.colorado.edu/sims/html/bending-light/latest/bending-light_en.html
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EXPLORE MORE:

This lesson is an excerpt from Bring Science Alive! Lesson 6, Properties of Light Waves. Full 
support, including a ready to teach slideshow, is available online at www.teachtci.com.
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3. Create a model. Draw a diagram of the rainbow in the notebook. Discuss as a class:
• Where does the light interact with the prism?
• What happens when the light interacts with the prism? 

4. Read about light refraction. Have students read The Refraction of Different Colors. Update the 
diagram and complete the notebook questions based on the reading. 

5. Rewatch the video of the glass ornament. Watch the video again. Discuss: Can you use your 
understanding of how a prism separates white light into a rainbow to explain why the ornament sparkles in 
all the colors of the rainbow?

https://www.teachtci.com/
https://cdnproduction.teachtci.com/system/videos/2103/original/Waves_L6_PP_4V.mp4?1589843254


The colors that make up white light 
spread out when they pass through 
a prism. The colors of light bend by 
different amounts because they travel 
at different speeds. 

5. The Refraction of Different Colors
At the beginning of this lesson, you saw a triangular glass prism 

cause light to spread out and separate into a rainbow of colors. If you 
look back at the rainbow formed, you’ll see that the colors are in the 
same order as they are in the rainbows that you see in sky. Why do 
the colors in rainbows always appear in the same order? And how do 
rainbows form in the first place?

Light Speed Affects Refraction In a vacuum, all light waves travel 
at the speed of light. However, they travel slower through other media, 
such as air, glass, and water. In some media, the speed of a light wave 
depends on its frequency. Usually, the higher the frequency of a visible 
light wave, the slower it travels. In these media, violet light travels the 
slowest and red light travels the fastest.

Remember that light waves refract, or bend, when they slow down 
or speed up. Light travels slower through glass than through air. When 
white light strikes the glass surface of a prism, it slows down and 
refracts. But each frequency travels at a slightly different speed, so they 
each bend a different amount. Violet light bends the most because it 
travels the slowest, and red light bends the least because it travels the 
fastest. As a result of the differences in refraction, the colors of light 
spread out inside the prism. The light waves refract again when they 
leave the prism and spread out even more, allowing you to observe the 
colors that make up white light.
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Rainbows form because water droplets 
cause the colors that make up sunlight 
to refract and spread out. The water 
droplets act like prisms.

Figure 6.5
Different wavelengths of sunlight 
refract by different amounts when 
they enter a water droplet. The light 
refracts both when it enters and then 
exits the water droplet. When the light 
leaves the droplet, it is spread out into 
the colors of the rainbow.

Refraction Causes Rainbow Effects Prisms are designed to 
bend the light that passes through them. They are made of transparent 
materials and the faces are placed at specific angles. Usually when 
light is transmitted through glass, such as a window, the colors do not 
spread out enough for you to notice. But prisms are not the only way 
to make light spread out. Anytime you see a rainbow, you are seeing 
refraction in action.

Rainbows form because tiny droplets of water in the air spread out 
sunlight when they reflect and refract the light. Look at Figure 6.5 
to see the process. Each water droplet acts like a tiny prism, except 
the water droplets are spheres. When sunlight first enters the water 
droplet, the waves slow down. Each color refracts a slightly different 
amount and then travels through the water droplet. The colors are 
separated by the time they reach the back of the water droplet. Here, 
they are reflected and travel back through the droplet. When the light 
waves pass out of the water and back into air, they refract again and 
spread farther apart.

The rainbow you see is formed from many, many water droplets 
spread across the sky. You actually do not see every color of light from 
every droplet of water. Instead, you see the red light from drops that 
are higher in the sky and the violet light from drops that are lower 
in the sky. Because different frequencies of light refract by different 
amounts, the brightest rainbows always have red on top and violet on 
the bottom.

Rainbow Formation

The highest drops 
direct red light 
toward your eye.

Light is refracted.

Some light is transmitted.

Some light is reflected.

Raindrop

Most colors coming 
from the lowest drops 
are directed too low 
for you to see.

Light is 
refracted 
again

Rays of sunlight

Most colors coming 
from the highest drops 
are directed above 
your head.

The lowest drops 
direct violet light 
toward your eye.
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N O T E B O O K
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I N V E S T I G AT I O N

1. Draw a diagram of the way you made a rainbow using your prism.

2. Explain how a prism separates white light into a rainbow. Describe where the light interacts 
with the prism, what happens when the light interacts with the prism, and how the interaction 
separates the different frequencies of light into a rainbow.


