
Lob It or Leave It 

Time is running out! There are fewer than five seconds on the game clock. The 

game is tied. One bucket could win the game. Your team has the ball. Now all 

you need to do is draw up a good play and use a little mechanical advantage and 

your team will win. 

Understanding physics allows players and coaches to make game-winning plays. 

We might not think of our bodies as machines, but the actions we make from 

passing the ball to lining up for a free throw are all best understood by thinking 

in terms of simple machines. 

 

Here’s what you’ll need: 

 Two spoons (a long milkshake spoon and a short cereal spoon) 

 Foil or paper and tape to make a small ball 

 Marker 

 Tape 

 A yardstick and/or long cardboard tube 

 A small reusable basket or tub (sour cream or margarine containers  

work great!) 

 Pencil 

 Journal 

 

Simple machines allow us to use mechanical advantage, or leverage, to multiply force. A lever is 

just one of the six types of simple machines. It is also the one that can help us make that long 

distance pass when a basketball game is on the line. 

 

 

To help illustrate how our bodies can act as simple machines, let’s make an easy version of a lever. A lever is typically 

some kind of beam. Let’s use a short spoon. Next, a lever has a fulcrum, a point or thing the lever rests on. A thick 

marker or something round or triangular in shape makes a great fulcrum. 

Once you have rested the spoon, or beam, on the fulcrum, you’ll need to create a load. The load is the object, or mass, 

that supplies resistance to the lever. This is where the action occurs when you supply effort. To make the load, roll up a 

bit of foil into a ball, or make a ball by using tape and paper. 

The scoop of the spoon makes a great location for the load. Finally, with the beam resting on a fulcrum and the load 

resting on the scoop of the spoon, apply a force to the other end of the spoon. To apply the force, push down quickly. 

What happens? 



Look at the beam and notice where it meets the fulcrum. The part of the beam from the fulcrum to the load is referred 

to as the load arm. The opposite side of the beam is called the effort arm. 

Experiment with changing the length of the load arms and effort arms by adjusting the beam’s position on the fulcrum. 

Apply equal amounts of effort each time you push down on the lever. With the right amount of effort, the load, or ball, 

should launch through the air and travel some distance. Record your results in your journal. 

What happens when the load arm is longer and the effort arm is shorter? 

What happens when the load arm is shortened and the effort arm is lengthened? 

With a slightly longer spoon, repeat the process of making and testing the lever. Using your journal and pencil, compare 

the short and long spoon levers. It may help to do a side-by-side comparison. Apply equal amounts of effort when you 

use each lever. Launch the ball with each lever and make note of how far the ball traveled from each lever. How was the 

trajectory, or path of the flung object, different for each lever? 

Do you perceive that one of the levers would offer an advantage over the other in certain situations? 

If you wanted the ball to go a longer distance, which lever would you choose? 

If you wanted the ball to go along a higher trajectory, which lever would you choose? 

If you wanted the ball to travel at a greater velocity, which lever would you choose? 

What adjustments can you make to the lever to help reach your desired results? Imagine that you are a basketball 

coach. How would your findings help you draw up a game-winning play? 

 

Let’s level up the lever! 

Think about your own arms and the arms of the OKC Thunder basketball players. We can use 

our arms as levers in a variety of ways to move a load, or throw a basketball. Your hand can be 

viewed as the end of the load arm and your shoulder could be the fulcrum if you keep your 

elbow stiff. What part of your arm would be the fulcrum if you don’t move your shoulder? 

Feel your arm as you pretend to throw a ball. What part of your arm did you use as a fulcrum? 

Do you feel your muscles supplying the effort? Now try using a different part of your arm as a fulcrum. Again feel your 

muscles supplying the effort. What do you observe? 

Think about your arms again. Stretch them out horizontally from your shoulder. Ask a friend to measure the distance 

from the middle fingertip of your right hand to the middle fingertip of your left hand. This measurement is called your 

arm span. Record that measurement. 

Protip: You can use a yardstick or measuring tape to measure. You 

could also use an informal measurement such as a shoe or even a 

book. You will want to make sure you use the same shoe and the 

same book each time so that the measurements stay consistent. 

For example, your arm span may be equal to four-and-half of your 

friend’s shoes. 

Ask your friend to help you measure your height from where your 

heel meets the floor to the top of your head. Record the 

measurement. Compare your height to your arm span. How similar 

are they in length? 

When doing this next activity, think about how your height and the length of your arms affect the activity. Observe when 

your friend does the activity and compare. 



Now that you know your arm span, it is time to experiment with how far you can move a load. Let’s make another load, 

or ball. Using foil or tape and paper, make a ball that is just large enough to comfortably hold in your hand. 

Move to an area outdoors or with a lot of open space. Stand with your feet firmly planted directly beneath each 

shoulder. With your shoulder as your fulcrum, see how far you can throw the ball. Ask a friend to determine how far you 

threw the ball by measuring the distance from your feet to where the ball landed. 

Protip: Finding this distance can be done by using informal measurements such as your friend’s shoe. 

Now let’s put what you know about levers to use. Using a yardstick or meter stick, measure 60 cm (or about 24”) and 

make a mark on a stiff stick or long cardboard tube. Then mark 75 cm (or about 30”), and 90 cm (or about 36”) on the 

tube. Next, find something that you can reuse, or upcycle, that the load can be put in to rest on the lever. A small 

margarine tub or strawberry container works great. 

Protip: If plenty of meter sticks or yardsticks are available, this activity can be done by using the yardstick in place of 

the cardboard tube or stiff stick. 

 

 

With tape, secure the basket to the beam at the 60 cm (or 24”) mark. 

Again in a large, spacious area, load the ball into the basket. With your hands at the lowest possible part of the beam, 

practice throwing the ball. Once you get the hang of it, and still using your shoulder as the fulcrum, see how far you can 

throw the ball. Again, ask a friend to help so you can remain in the same spot. Once you and your friend have measured 

how far the ball traveled on this throw, compare it to your throw that was unaided by the device you built. Did the 

distance increase or decrease? What was the difference in the change? 

Next, adjust your device by moving the basket to 75 cm (30”) mark. Secure it with tape. Make a prediction. By adjusting 

the basket, what changes do you expect when you throw the ball next? 

Now load the ball into the basket and again ask a friend to help so you can remain in the same spot. Grasping the beam 

at the lowest possible point and using your shoulder as the fulcrum, use the device to throw the ball. After you and your 

friend have measured how far the ball traveled on this throw, compare it to your previous throws, unaided and using 

the device. Did the distance increase or decrease? What was the difference in the change? 

Adjust your device by moving the basket to the 90 cm (or 36”) mark. Secure with tape. Using what you observed in your 

previous tests, what effect will this adjustment have on the distance the ball will travel? Using your observations, make a 

prediction on how far the ball will travel. 

Repeat the previous steps to throw the ball and make comparisons. Record your findings 

 
 

When you launch a ball with either your arm or with your device, it has to push against the air it is 

traveling through as it is constantly pulled downward toward the ground by gravity. 

Think about the device you created. It was very simple, yet it allowed you to essentially extend 

the length of your arm when you threw the ball. With a longer arm, how did your ability to throw 

change? 

When you increased the distance between the basket and the part of the beam that you gripped, 

how did the distance of your throws change? If you were to place the basket just 30 cm (or 12”) from where your hands 



grasped the beam, how far do you think you could throw the ball? What relationship do you observe between the 

distance of the basket from your hand and the distance the ball travels? 

A professional basketball court is 94 feet, or about 28.65 meters. How do your throws compare to this length? An NBA 

basketball weighs about 22 ounces, or roughly just under a pound and half. This is probably significantly heavier than the 

ball you made. If you increased the load, in this case the weight of the ball, what effect would it have had on this 

activity? 

Using what you observed, imagine you were the basketball coach drawing up a play for a long-distance lob pass to a 

game-winning shot. For most human bodies, the ratio between the arm span and height is about one to one, meaning 

height and arm span are approximately equal. What characteristics would you look for in the player making the winning 

pass? Would there be advantages of being tall or short when throwing the ball a great distance? 

 
 

The ability to throw a lob pass a long distance can be a great play to win a close game with only 

seconds on the clock! 

You will need to be able to throw not only a long distance, but your pass will need to be able to 

reach your teammate at the right spot. 

Compare the longest distances you were able to throw the ball. Select a distance that is far, but 

relatively achievable by everyone in your class or group of friends. Place a trash can, a cardboard 

box, or any kind of receptacle in a large open area and then mark the selected distance away from the box. Choose a 

teammate who can catch the ball that you throw and place it in the box. Time is of the essence. Have another friend 

stand in front of you and try to guard you while saying “Three-Oklahoma City-Two-Oklahoma City-One-Time’s Up!” Can 

you and your friend make the basket before your other friend says “Time’s Up?” 

To do this, several things are important. You must be able to throw the ball consistently and precisely where you want it 

to go. You will have to adjust the amount of force you apply to the action. The device that you created may give you an 

advantage, but you are still going to have to put in the work.  

 

In this exercise, both the Warm Ups and Game Time students experimented with levers to see 

how a simple machine could be used to accomplish a useful task in basketball. By extending the 

length of the load arm of the lever, students were able to gain a mechanical advantage, or 

change the ratio of force produced by applying the initial force to a machine. It was an effective 

yet seemingly simple change.  

The devices the students created may have appeared similar to equipment used in lacrosse, jai 

alai, or stickball that have been played for centuries by the Chickasaw, Choctaw, and other 

Southeastern Native American tribes. 

Though NBA basketball players do not use simple machines like the one the students built in this activity, after observing 

levers being utilized in sports like those listed above, students may start to notice simple machines being used in other 

sports. As a group, list and discuss examples of simple machines used in sports. 

Humans have long used simple machines very much like the one created here. A device often referred to as an atlatl, 

which comes from the Aztec language Nahuatl has been used for many thousands of years to help humans throw things 

farther and faster while also being able to effectively direct the object to its desired endpoint. Atlatls were made to 

throw spears and were not just made in the Americas. Spear throwers such as these could be found all across the globe. 

 



Just as the devices built in this activity, atlatls were levers that increased the speed of the overhand throw. These tools 

made spear throwing more efficient. 

Do you want to learn more? 

Research: Force, Lever, Load, Mechanical Advantage, Work 

 

 

 

 

 

 

 

 

 

 

Do you want to learn more? 

Research: Engineering Design Process, Hypothesis, Prototype, Scientific Method  

Standard 4th Grade 5th Grade 7th Grade 

Science    

4.PS3.3: Energy ●   

4.PS3.4 Energy ●   

5.PS2.1: Matter and Its Interactions  ●  

7.PS3.1: Energy   ● 


