
Feel the Heat!   
Whether the outdoor temperatures are bone-chillingly cold or unseasonably 
warm, the air inside an NBA basketball arena is usually quite comfortable. The 
temperature in basketball arenas often ranges from 65 to 72 degrees Fahrenheit 
(18.3 to 22.2 Celsius). Though the temperatures may be cozy, fans often work up 
a sweat as they jump and yell. As the action on the court heats up, the players 
warm up, too, and they begin to perspire. You will often see them wiping sweat 
from their foreheads. The players don’t seem to mind being warm, though. In fact, 
getting and staying warm helps keep their muscles loose and prevents injuries. 

As players come into the game from the bench, they want to be ready to play 
hard, and being ready means being warmed up. For this reason, players often 
wear special clothing called warm-ups over their uniforms.
 
Let’s think about heat and how it is transferred. We will experiment with heat and 
pay attention to its importance in the game.

Here’s what you’ll need: 

This activity is designed to be done either in pairs or alone. It can be done at home or in a classroom.

Let’s start by putting our hands together! 

Do your hands feel cool or warm? Press them to your face or arm to help decide how they feel. 
Imagine a scale of 1-10, with 1 being so cold that you need to warm your hands in mittens and 10 
being so hot that you want to dip your hands in cool water. Where on this scale would best describe 
the temperature of your hands? Now set a timer for 30 seconds. When the timer starts, clap your 
hands together as quickly as you can until the timer reaches zero. As soon as you stop, check the 

temperature of your hands. Are they cooler or warmer than when you started? Where on the 1-10 scale would you rank 
them now?

Put your hands together again. This time think not only about how warm your hands are after you put them together but 
also about how long it takes for them to cool down. Start again by noting the temperature of your hands on the 1-10 scale. 
Set a timer for 30 seconds. When the timer starts, rub your hands together as quickly as you can until the timer reaches 
zero. When you stop, note using the scale how warm your hands are. Are they warmer than when you started? Keep 
your hands together and pay attention as the temperature changes. How long does it take for your hands to reach the 
temperature they were when you started? 

You needed only a stopwatch, your hands, and your own observation skills in the first part of Warm Ups. For the next 
activity, you will need a potato, a microwave, a stopwatch, a thermometer, and a journal. You will use your hands, your 
observation skills, and a little help from your friends. 

• A variety of materials such as t-shirt, socks, towels, 

aluminum foil, and plastic bags

• Other potential materials can include glue, tape, 

and rubber bands

WARM-
UPS

• Two potatoes

• Thermometer  

• Microwave oven

• Stopwatch or timer

• Pencil 

• Journal



Select a potato, and note its temperature. For this activity you will need to create a chart to record the temperature of the 
potato several times. The chart will need spaces for both time and temperature.

Pro tip: Any type of thermometer will work for this experiment, but for consistency, use the same thermometer 
throughout the activities. Alcohol, mercury, and even food thermometers will require that you puncture the 
potato to get its interior temperature. If you choose to use an infrared (IR) thermometer, it will provide the exterior 
temperature of the potato. Be sure to test the potato in the same spot each time.

With a partner or small group spread out so you could pass a small potato-sized object to each other.

With the help of an adult, microwave a potato for 2 minutes. The potato should be clean, dry, and not wrapped with any 
material. Record the temperature of the potato as soon as it exits the microwave oven.

Set a time for one minute.

As soon as the timer starts, begin passing the potato around. Be careful not to hold the potato too long. You must keep it 
moving. After one minute check the temperature of the potato, and record its temperature.

Set a timer for another minute and pass the potato around. Record its temperature when the timer reaches zero. Repeat 
this process a few more times. Then make an estimation from this information of when you think the potato will reach its 
original temperature.

The Warm Ups activities were examples of heat transfer, or thermal energy transfer.

For the Game Time challenge, you will use observations that you made in the Warm Ups activities as 
well as other observations you may have made in everyday life to keep warm or to stay cool.

Pro tip: If you are doing this activity immediately after Warm Ups, use a fresh potato.

This activity will also use a potato warmed in the microwave for 2 minutes. The challenge is to design a device that will keep 
the potato close to the same temperature it is when taken out of the microwave for five more minutes.

Using what you know about heat transfer and a set of simple supplies such as tape, cloth, rubber bands, and a variety of 
materials, design something to keep the potato warm. You are essentially creating warm-up suits like a basketball player 
would wear but for your potato. Sketch your design in your journal along with notes about how effective you think it will be 
and why. 

Once you have created your design, draw a chart to record the potato’s temperature. There should be spots to record the 
potato’s temperature at least 7 times. The first temperature should be the temperature of the potato before entering the 
microwave. The second temperature should reflect the potato’s temperature as soon as it came out of the microwave. 

With the help or supervision of an adult, microwave the clean, dry, and unwrapped potato for 2 minutes. Immediately after 
the potato is removed from the microwave, record its temperature and place it in the device that you created to keep it 
warm.

After the potato has been in your warm-up suit for 1 minute, record its temperature. After 2 minutes, record its 
temperature again. Repeat until you have recorded its temperature for five minutes. 

Use your observations to figure how long it would take the potato to reach its original temperature.

GAME  
TIME



Heat is a specific type of energy called thermal energy. Other types of energy can be converted into 
thermal energy. You experienced this in Warm ups when you rubbed your hands together, changing 
kinetic energy to thermal energy through friction, or resistance. Similarly, thermal energy (heat) can 
be changed to light energy. An example of this is when the coils of a toaster change from gray to 
bright orange as they get hotter. This change is actually electrical energy changing to thermal energy 
and light energy.

There are many ways that thermal energy is transferred. When you microwaved the potato, a lot 
of things happened. The microwaves inside the oven excited the molecules inside the potato, causing them to move faster 
and faster, which made them get hotter, increasing its thermal energy. The microwave oven used electrical energy from the 
outlet to create this heat.

Thermal energy can be transferred through a variety of ways. 

Conduction is how heat is moved from one object through another object when they are touching. When you held the hot 
potato, you likely felt the transfer of heat energy to your hand resulting in the potato getting cooler and your hand getting 
warmer.

Convection explains how heat is transferred through a fluid such as air or water. Imagine the sizzle of the water when you 
drop a hot potato in it, or just recall the feeling of warm air as you reached for the freshly microwaved potato.

Radiation is another way that thermal energy is transferred through the air, but in radiation the heat is transferred by 
electromagnetic waves. Examples of this include heat lamps and our very own sun.

You experience some of this heat transfer when you stand in the hot sun. Your body absorbs heat. After a few minutes, it 
begins to perspire, or produce sweat, to cool itself. As the sunlight transfers heat to your body by radiation, evaporation 
takes thermal energy from your body. It does this first by conduction as it changes the liquid perspiration to gas, then by 
convection as that gas carries heat away from your body. To help cool your body, you can use conduction by putting more 
water on your skin or convection by standing in front of a fan.

Our understanding of heat transfer allows us to improve our everyday life. By knowing how different materials interact 
with thermal energy, we can make decisions that can improve our likelihood of reaching a desired outcome. Materials that 
readily allow the transfer of energy are known as conductors. Materials that may inhibit, or slow, the transfer of energy are 
known as insulators.

Understanding conductors and insulators can help us keep cold beverages cool, produce light, and even stay warm and 
ready while we are on the bench at a basketball game.

Can you find examples of different types of heat transfer in the Game Time or Warm Ups activity?

Now that you have created a device to keep the potato warm and ready, take the challenge a bit 
further by thinking about design. Was it easy to put the warm-up suit over the potato? How well did 
it fit? Is it reusable? Can it be taken on and off repeatedly? Can you improve your design in any way 
after testing it?

Think about the potato warm-up suit performing the same function as the warm-up suits NBA 
players wear. The purpose is to keep the potato warm so there are not big temperature changes 
from when it is fresh from the microwave oven to when it has been sitting in the warm-up for a few 

minutes. NBA players want to stay warmed up when they come off the court so they will be ready to play as soon as they 
go back on the court. They put on warm-up suits, and sometimes even hoodies and towels, to maintain their warm body 
temperatures while they wait on the bench.

ANALYZE
THE REPLAY

TAKE IT  
FURTHER



WANT TO KNOW MORE?
Research: Conductor, Friction, Insulator, Kinetic energy, Mechanical energy, 

Potential energy, Resistance

OKLAHOMA ACADEMIC STANDARDS 

STANDARD 4th GRADE 5TH GRADE 6TH GRADE 7TH GRADE

Energy: PS1.4 l

Energy PS3.1 l

Energy PS3.2 l

Energy  PS3.3 l

As you make the warm-up suits for the potato, think about how reusable and durable they are. Also think about how 
visually appealing they are. Just like you, NBA athletes want to look stylish on and off the court. 

Warmth is beneficial when it comes to keeping your muscles ready during exercise. In order for your 
muscles to properly stretch, they need to be loose. If your body is too cool, moving from rest to 
athletic activity can result in muscle strain. 

As basketball players stretch and shoot around before the game, they are not only practicing their 
skills, they are also getting their bodies ready to play basketball. This movement and physical 
exercise warms their muscles and prepares them for a very intense 48 minutes on the court. 

Perspiration, or sweating, is one way the body keeps cool. Your body produces sweat, which is mostly water. The process 
uses conduction and convection. It takes a huge amount of energy to change water molecules from low energy liquid to 
high energy gas. If that water is touching your skin (conduction), it pulls energy from your skin to cool you down. Then it 
cools you further as those molecules of water vapor are blown away by the wind (convection). This is great for comfort and 
important to keep you from overheating. However, cooling down too quickly can lead to muscle cramps or worse, injury.

Additional clothing worn over the uniform, legs, and arms can keep heat from escaping the body, so your favorite Thunder 
player’s muscles will be warm and ready to go into the game. Keep a close watch on the bench. You will see a variety of 
ways players keep warm.

COACH’S 
CORNER


