
HANDS-ON ACTIVITY
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Materials
• safety goggles
• yarn
• coiled spring toy
• meterstick
• stopwatch

Objective

Collaborate to model the energy transfer that takes place in waves 
using a coiled spring toy.

What question will you investigate to meet this objective?

Procedure

STEP 1 Tie a piece of yarn to the center of the coiled spring toy as shown in the  
photo above.

Why do you think the yarn is needed?

STEP 2 Put on safety goggles. Take one end of the coiled spring toy, and have your partner 
take the other. Move so that you are about 4 meters apart.

Let’s Make Waves!
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STEP 3 While your partner holds the end 
still, slowly wiggle your end of the spring 
from side to side. In the data table, record 
how long it takes the wave to get to your 
partner. Repeat this procedure, wiggling  
the spring at medium speed and then at a 
faster speed. 

Speed Time

Number of coils Time

STEP 4 Hold one end of the spring still. 
Hold the other end, and gather 10 coils of 
the spring toy together. Hold onto the last 
coil, and release the extra coils you gathered. 
Use the stopwatch to record how long it 
takes for the wave to reach your partner. 
Record your data in the first row of the table.

STEP 5 Repeat Step 4 using different numbers of coils. Record the number  
of coils you gathered and your results in the table under the first row.

How does the number of coils change how long it appears to take for the energy to  
reach your partner?
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Analyze Your Results

STEP 6 How did energy move in your first test?

STEP 7 How did energy move in your second test?

Draw Conclusions

STEP 8 Based on your tests, how would you define a wave?

STEP 9 Use your results to write a claim that relates energy in a wave to the 
way in which matter moves.

STEP 10 Use evidence from this activity to answer the following question: 
How do waves move? 

STEP 11 What is moving along the spring: waves or matter? How does the 
yarn provide evidence for your answer?



Make a Wave
Hands-On Science Activities: 

Can you use a spring toy to send a message? Using binary code, 
send a short message to a classmate. “0” is represented by moving 
the spring back and forth. “1” is represented by moving the spring up 
and down. Have your classmate say the message aloud. Compare it 
to what was written down. 

Are they the same? 

What might improve your ability to send a message more 
accurately?
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Children will learn how waves are created using a fan and marbles.

What You Need

•   1 large, flat pan, about 4 or 5 inches deep, for each group (dishpans or larger)  

•   1 electric table fan or paper fan for each group 

•   buckets or jugs for filling the pans with water 

•  food dye (optional) 

•   5 large marbles or ball bearings for each group

What to Do

 1.  Ask the class what causes waves. Discuss their ideas.

 2.  Put the pans on tables and fill each pan with 2–3 inches of water.

 3.  Divide students into as many groups as you have pans and put each group around a pan.

 4.   About 1 foot from each pan (on a narrow side), place an electric fan or have a student hold a paper 
 fan facing the pan.

 5.   Ask students to predict what will happen when the fan blows across the water’s surface. After students 
have made predictions, let each fan blow at a low speed.

 6.  Have students report the results. Were there waves? Did the water bunch up at the far end of the   
  pan? Did the water slosh out of the pan? Then speed up the fans and have students report again.   
  Make sure students don’t run fans so quickly that water sloshes out of the pans. (It might slosh out   
  with the fan at high speed because the energy in the waves can’t transfer into the pan’s wall readily.)

 7.  Discuss with the class the connection between the wind and the waves. Ask students to guess why   
  the water didn’t bunch up at the far end of each pan.

 8.  Give each group a set of 5 marbles. Have students place 4 of the marbles on a table, lined up in a   
  row with each marble touching its neighbors. Ask students to predict what will happen if the fifth   
  marble is gently rolled at the marble at one end of the row. After students have made predictions,   
  have one student in each group roll the fifth marble. The marble at the far end of the row will roll away  
  and the others will not move. Have students repeat the experiment several times.

 9.  Discuss the idea that the energy in the rolling marble went into the marble it hit, and from that marble  
  to the next, until the energy reached the last marble. The energy made that marble roll away. Wave  
  energy moves through water the same way.

 10.  Bring the students together for a wrap-up discussion. Ask them what causes waves. Discuss their   
  answers, relating the answers to the wave experiment. Ask them if water moves sideways inside a   
  wave, or if the water stays in one place while the wave moves through it. Discuss the answers, relating  
  the answers to the wave experiment and to the marble experiment.

Let’s Make Waves
Hands-On Science Activities: 
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