
A basketball game is full of sound. Grab your journal and a pencil. Imagine you 
are playing a game of basketball, or better yet, imagine you are playing for the 
Thunder and you’re in the final seconds of a very close game. What sounds do 
you hear? Write them down in your journal. Do you hear the ball bounce on 
the court as it is dribbled? Do you hear your shoes squeak? Do you hear your 
teammate communicating or the coach calling out a play? Did you hear the ball 
clank on the rim or swish through the net? Can you hear anything over the roar 
of the crowd?

Let’s start with one sound that you may have jotted down in your journal, the sound of clapping. Clap 
your hands together one time. What do you notice? Ask a friend or classmate to join you in clapping 
your hands together one time. What do you notice? If possible, ask several friends, or even the entire 
class, to clap their hands together one time. What did you notice this time? Write your observations in 
your journal. What did the air do when you clapped your hands? Was the volume, or loudness, affected 
by multiple people clapping at the same time?

You may have felt that the air moved when you clapped. When your hands collided, energy was 
transferred through vibrations. The molecules of air surrounding your hands were pushed by the force 
of your hands hitting each other. As those molecules started vibrating, they bumped the molecules 
next to them and started them vibrating. Those molecules bumped the next molecules and so on, until 
there are about a septillion (1,000,000,000,000,000,000,000,000) molecules vibrating, and they 
reach us. When the air molecules bump into our eardrums, our ears pick up the vibrations in the form 
of sound. Vibrations travel as waves of changing air pressure that we call sound. If the vibrations are 
irregular, we call it noise. If the vibrations form a pattern, we may recognize it as music or even a cheer.

These vibrations travel from one molecule to the next very quickly. These vibrations that make sound 
can travel the length of 10 basketball courts in one second.

Though you pick up sound as vibrations in the air, there are easier ways to feel vibrations as sound. 
Let’s imagine another sound of basketball, the human voice. The coach may call out loudly to let the 
team know what play to run, but when the team is gathered around at a time the coach may talk in 
a softer voice. 

Bring the Noise
A basketball game can get very loud! In fact, a game is filled with all sorts 
of noise. During close games, Rumble and the Storm Chasers often ask 
the crowd to help make the game even louder! When you and the crowd 
get loud it energizes the arena, and you can even energize the players! 
Have you ever wondered, “Why does sound carry so much energy?”  
Let’s drive into the paint and explore the acoustics of basketball!

HERE’S WHAT YOU’LL NEED:

• A computer or smartphone to 
access this link via QR code:

• Ruler
• A piece of paper
• Optional: a cardboard tube or 

even a piece of garden hose
• Journal
• Pencil



Try this. Put your hand under your jaw, so that your thumb is softly pushing up on one side of your 
throat and your finger is pushing softly up on the other side. In a normal voice, say, “It’s time to Thunder 
Up.” Make note of how the vibrations feel on your fingertips. Now whisper the phrase “It’s time to 
Thunder Up.” What difference do you feel on your fingertips? How do you think it would feel if you 
screamed the phrase?

Sometimes you can even see the vibrations. Imagine a missed shot bouncing off the rim. If you have 
a ruler available you can mimic this sound and watch the vibrations. Place the ruler on a table. Put 
your hand over the end of the ruler and let the rest of the ruler hang out over the edge of the table. 
Pluck the ruler with your hand. Listen for the “klaaaaang” sound and watch the ruler vibrate. Pull the 
ruler back so less hangs over the table. Holding it down as snugly as you can, pluck the ruler again. 
What do you notice?

Sound is a form of energy. You can increase the energy by moving more or moving faster.  Moving 
more air increases the energy and makes louder sound. There is another way of increasing energy in 
sound. If the number of vibrations per second, or frequency, increases, there will be more energy. We 
recognize this as high pitched or squealing noise.

When a sound is created, the vibrations go in many directions. As cheering fans, we will sometimes 
put our hands around our mouths to make our voices go more in the directions that we want, and 
it works. Try this. Roll up a piece of paper to make a cylinder. Point the cylinder in the direction of a 
friend’s ear. Whisper into the tube. Compare without the tube. How big of a difference did it make? 

Pro-Tip: If you have a long cardboard tube or even a garden house, you can really make your voice 
travel.

Sound is energy, and it is amazing! By the time a sound has reached your ear, it has passed information 
through more molecules than anyone could count, yet when you hear the sound you can tell what 
made it and where it came from. 

Let’s take what we have learned about how sound works and explore the sounds 
of a basketball game.  In this activity you will find out how different sounds are 
made. Then you will test your knowledge of sounds to see if you can identify the 
sounds by following a QR code to a link that has modified ordinary sounds from 
a basketball game.

Because things can happen quickly in basketball, we have slowed down the sounds. 
Though the sounds may seem unfamiliar at first, listen to the details and you may 
not only recognize the sound, but also hear the mechanics of how it is made.

When you hear the sound, listen closely for clues. Notice how it starts and how it ends. If it starts 
suddenly and loudly, that may mean that things are colliding very quickly. The sound may get louder 
or get softer. If you listen closely, you might notice a deep rumble or squeaky, higher-pitched noises. 
These clues may give you a hint about the size of the sound. Big things often make slower waves and 
deeper sounds, while smaller things vibrate faster and create higher noises.

Follow the QR code on the first page of this activity to the link and get your journal ready to write 
down what you hear. 

For example, if you listen closely to the sound of dribbling you will hear a distinctive, low pitched smack 
of the ball against the ground followed by a high pitched ringing sound. The first part of the sound 
is low because the floor is big and heavy, but the sound doesn’t last very long because it is stiff and 



solid so the vibrations go away quickly. The high pitched ringing sound is caused by something with 
less mass than the court. From your experience you may know that inflated basketballs have a little 
springiness to them and flat basketballs do not. Would you guess that the air moving around inside 
the ball causes the high pitched ringing you hear? As the ball hits the floor, it squishes slightly and 
the air inside starts to vibrate back and forth and continues to bounce around off the inner walls of 
the basketball for a longer time.

As you listen to each sound, pause and record what you notice about the sound. Keep in mind the 
sound has been modified. Think about the energy. Is the sound made by things bumping into each 
other, or is there friction between two things? Does it sound like those things are big or small? Is the 
sound loud or soft? Write down what you think is causing the vibration. Is it made by a basketball, the 
rim of the basket, a whistle, or even a shoe?

Pro tip: Talking about sound can be difficult because we do not use words to talk about everyday 
sounds very often. We do talk about music. By using some of the same words you use to describe 
music, you may find it easier to talk about sound. 

Listen closely. You may find that a couple of the sounds are easy to identify. A few of them are more of a 
challenge. Each sound repeats a few times. Each time it repeats it gets faster and closer to normal speed. 

At normal speeds the sounds are easier to identify.  After you are certain you know what the sound is, 
compare that knowledge to what you recorded in your journal. Watch to the end of the video to find 
out if you were correct?  If you were, great! You are on your way to becoming an acoustic scientist. 
If not, you can listen to the sound again and see if you notice more about how the sound was made. 

Acoustics is what we call the branch of science, specifically physics that is 
about sound. Through acoustics we seek to understand the mechanics of 
sound. We are not only trying to figure out how sound works but also how to 
make sound work for us. 

Through this activity you learned that different things make different sounds. 
Some of that depends on the size, or more specifically the mass, of the vibrating 
thing and some of it depend on the energy. 

Think about different ways sound is made during a basketball game and compare them to how 
sound is made through musical instruments. Could you make an instrument that would distract 
the attention of an opposing player about to take a free shot? Think about instruments that move 
a lot of air. When Rumble bangs the big drum, it makes a low noise. How does that compare to 
the sounds of the Thunder Drummers? Instead of being distracting, these sounds can be used to 
help energize the crowd and get the fans in sync. What kind of noise maker would you create? 
How would you use it?

This Thunder Devon Explorers activity focused on how sounds are made but 
very little on how sounds are received.  All this moving air, all of these noises, 
ultimately have to be received for us to make sense of them.  These vibrating 
air molecules channel down the ear canal to reach the ear drum. Right inside 
of your eardrum is the middle ear. It has the three smallest bones in the entire 
human body. They are called the Malleus, Incus, and Stapes, or more commonly 
as the hammer, anvil, and stirrup. These bones act as tiny amplifiers to turn the 
small vibrations into larger ones that vibrate a second membrane leading to 
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your inner ear. The inner ear is made up of a seashell shaped structure called the cochlea that is full 
of fluid and lined with very sensitive hairs. Vibrations travel into the fluid of the inner ear and begin 
to make waves that push the hairs back and forth and get turned into nervous impulses. 

Because a basketball game and the world are filled with all sorts of sounds, we may find ourselves 
cupping our hands over our ears to hear better sometimes, or covering them at other times to 
protect them. 

Volume, or loudness, is measured in units called decibels, or dB. Some sounds are quiet like a 
whisper, which is about 30 dB. With a noise this quiet you may find yourself turning your ear 
toward the sound and lifting your hand to try to direct the sound into your ear. Not all sounds are 
this quiet though; an NBA game during the playoffs can get as loud as 100-120 dB in the arena. 
According to the Centers of Disease Control and Prevention (CDC), prolonged exposure to sounds 
over 85 dB can damage your hearing. Some avid basketball fans wear special hearing protection 
or ear plugs during especially loud games.


