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What’s in this 
booklet?
This STEM Creator’s Guide includes 
step-by-step instructions for building 
your very own rolling racer, plus five 
activities and one bonus challenge 
that put your racer to the test.

The first wheels were 
not used for transportation. 

Evidence indicates they were created 
to serve as potter’s wheels around 3500 
BC in Mesopotamia – 300 years before 
someone figured out to use them for 

chariots. 

Credit: Smithsonian Magazine

Did you 
know?

Fold-N-
Roll FacT

Fold-N-Roll cars were 
introduced in 1997. 

The original car designs 
were created by Todd 
McGeorge, who still works 
as a graphic artist at 

Pitsco Education. 



LET’S MAKE
Gather Your Supplies

So we can, you know, do this thing!

Car template 

2 axles  

8 washers  

Not included:  Hole punch, 
Scissors, Crayons or 

colored pencils, and  Table 
knife

4 wheels  

Small straw  

Tape  

 Step 2 
Look closely at your template. Notice the different kinds of lines:  

• Dark solid lines are lines where you will use scissors to cut out 
the car. 

• Lighter dotted lines are places where you will fold the card 
stock to form the car. 

 Step 1 
In your kit you will find four different car templates. Choose which 
one you would like to use. Use some crayons or colored pencils to 
add some color and bling – making it your own!



 Step 4 
Create a hole at the + signs on the car by using a hole punch or 
carefully using a sharp pencil.

 Step 5 
Lay the car template down on a hard, flat surface. At each dotted 
line, lay a ruler next to the line and use a table knife to score the 
template on the lighter dotted lines by pulling the knife edge 
firmly across the dotted lines. This will help in the folding process. 

 Step 6 
Fold the racer into shape at the dotted lines. 

 Step 7 
Tape the long flaps to the short flaps. Tape each seam neatly to 
produce a nice-looking car. 

 Step 3 
Use scissors to cut the dark solid lines around the outside outline 
of the car. 



 Step 9 
Tape the straws to the bottom of the racer about 1" from each end 
of the body. Take care to align the straws so your racer will travel 
straight. The straws should be perpendicular to the car body.

 Step 10 
Carefully insert an axle into a wheel.

 Step 11 
Place a washer on the axle. 

 Step 8 
Cut the small straw (1/8" diameter) into two pieces, each the width 
of the car body.

 Step 12 
Put the axle through the front straw and place a washer and front 
wheel on the other end of the axle. Using the same procedure, 
attach the rear wheels and axle to the rear straw. 



MAKE IT GO

THINK ABOUT IT

Test Your Racer
Let’s see what we’re working with!

Ask the Question
Because understanding the why is important.

SIMPLE 
MACHINE 

SPOTLIGHT
Inclined planes were 

used to construct the 
pyramids in Egypt. Inclined 

planes (also known as ramps) 
allow heavy objects to be 
moved to a higher level 

with less force than 
simply lifting. 

PUSH POWER
Your car is finished; now you need to make it go! 
Put it on the floor and give it a push – it should roll 
a short distance before coming to a stop. 

ROLL OUT
You can also use an inclined plane (a ramp) to roll it down. Find a long, 
narrow board or stiff piece of cardboard. Something about 8" wide and 30" 
to 36" long will be ideal.  

At one end of the board, add books underneath the board to raise it up about 
eight inches or so. Start your car at the top of the ramp and let it roll down the 
ramp. After it rolls off the ramp, it should roll a short distance and come to a stop.

Your car always comes to a 

stop after it has rolled for a 

while. It doesn’t have brakes, 

and there isn’t anyone 

pushing against it to stop it. 

Why does the car stop rolling? 

When you push your car, 
you are adding energy to 
it to make it roll. Where 
does the energy come 

from for it to roll down the 
ramp?



 Activity 1
The Need for Speed

Gather Your Supplies
So we can get things rolling!

Built car 

Not included:  Ramp, 
Stopwatch , and 
Measuring tape

Real automobiles have speedometers that tell the driver how fast they 
are going, and this speed is often measured in miles per hour (mph). Cars 
going 30 mph travel 30 miles in an hour. Cars traveling at 40 mph go 40 
miles in the same hour . . . you get the idea. 

 Speed is defined as the distance you travel in a certain period of time. 
While real car speeds might be measured in miles per hour, speeds for 
our model cars might be better measured in feet per second – meaning 
how many feet the car travels in during one second.  

 Let’s measure the speed of your car as it travels down the ramp. To do this, you will need a stopwatch 
or a stopwatch app on a phone. And you will need to use a measuring tape or yardstick to measure 
the length of your ramp in inches. 

 What is the length of your ramp in inches? _______ 

 Now we need to convert that length in inches to a length in feet. To do that we divide the number of 
inches by 12 – because there are 12 inches in one foot. So, divide the length of your ramp in inches by 
12. You can use a calculator if you like.  

 What is the length of your ramp in feet? _______ 



THINK ABOUT IT
Ask the Question

Because understanding the why is important.

What was the average 
speed? To f ind this, add 
the three speeds from 

the last column and then 
divide that number by 

three.What was 
your fastest 

trial? 

What remained 
constant (the 

same) for each 
trial?   

Now comes the fun part. Get your timing device ready and put your 
car at the top of the ramp. When you let the car go, start the timer. 
Stop the timer when the back of the car goes off the ramp.  

  How long (in seconds) did it take for your car to go down the 
ramp? _______ 

  Now we know how long it took to go a specific distance, so we 
can determine the speed by dividing the distance by the time. 
In the following blanks, fill in your data (what you measured) 
for your car: 

Distance _______(feet)  ÷ Time _______ (seconds) = Speed _______ (feet per second) 

We want to be sure our measurement of the speed is accurate, so we will repeat this process two 
more times, measuring the time and dividing the distance (which remains the same) for each trial. 
Fill in your data and calculations here:

Trial Distance (feet) Time (seconds) Speed (feet/second)

1

2

3



 ACTIVITY 2
Time to Get in Line

Gather Your Supplies
So we can this this straightened out!

 THINK ABOUT IT
Ask the 
Question

Because understanding the 
why is important.

If your car did not always 
end up the same distance 
from the line, why do you 

think it was not always the 
same?

Built car  

Not included:  Ramp and Measuring tape

Masking tape  

2
3

Your car might not always travel in a straight line – it might tend to go left or right as it 
moves forward. This happens when the wheels are not aligned with each other. In this 
activity, we will measure how far out of alignment your car is.

Set up your ramp again, and from the center of the front of the ramp, 
make a line with masking tape on the floor. From your last activity, you 
should have a good idea of how long this line might be – it should be a 
little longer than your car usually traveled. 

Start your car at the top of the ramp, making sure it is in the center of the ramp 
as you let go. Let the car travel down the ramp and come to a complete stop. 
Measure the distance from the car to the masking tape line. Test your car 
two more times, measuring the distance the car is from the line when it 
stops. Record the distances here:

Run 1: _____ Run 2: _____ Run 3: _____ Average Distance: _____ 

TIP: To calculate the average, add the three distances and 
divide that total by three.  

1



ACTIVITY 3
Weigh Your Options

Gather Your Supplies
So we can really test this thing!

Built car  

Not included:  Ramp , Measuring tape, and 
Table knife

clay 

1
2

In this activity, you will add weight to the car using 
clay. Use a ruler or measuring tape and a table knife 
to make three slices of clay, with each slice having a 
thickness of 1/4".

Do four trials with your car (each with a different weight) and 
measure the distance the car travels for each trial. Measure from 
the front edge of your ramp to the back of the car where it stops 
for each trial. Record the distances here:

Run 1 (no clay): _____ Run 2 (1 clay slice): _____ 

Run 3 (2 clay slices): _____ Run 4 (3 clay slices): _____ 

THINK ABOUT IT
Ask the Question

Because understanding the why is important.

What force is acting on 

the car that causes it 

to move down the ramp? 
  

Looking at your 
data, what happens 

to the distance 
traveled as more 
weight is added? What could be an explanation for the change in distance?



 Activity 4
Jet-Powered Racer

Gather Your Supplies
So we can get a reaction!

In the previous activities, gravity was our source of power, 
causing the car to travel down the ramp. Now, we are 
going to use a jet engine to power your car forward! Your 
jet engine is a simple balloon. You have probably used a 
balloon as a jet engine before by blowing it up and releasing 
it. The air inside the balloon rushes out of the balloon 
mouth, just like a jet engine, and the balloon moves forward 
(in lots of different directions) until all the air inside is gone.

Did You Know?
The jet engine is a good illustration 
of Newton’s third law of motion: for 
every action there is an equal and 
opposite reaction. In the case of the 
balloon, the action is the air rushing 
out of the balloon. The reaction 

is the balloon moving in the 
opposite direction.

 Step 2 
Tightly tape the balloon to the straw but do not crimp the straw. 

 Step 3 
Insert the free end of the straw/balloon through the hole in the 
windshield and then on through the hole in the rear of the car.

 Step 1 
Insert one end of the large straw about one inch into the opening 
of the balloon.

 Built car  tape  Masking tape  Large straw  Balloon  
Not included:  Stopwatch



Ask the 
Question

Because understanding 
the why is important.

THINK ABOUT IT
What is the 

average speed 
for the three 

trials?  

 Step 4 
Carefully blow up the balloon through the straw, pinch the end of 
the straw to keep the air in, and place the car on a smooth, level 
surface.  

 Step 5 
Release the straw and watch your racer streak across the floor. 

Is this car faster 
with the balloon 
power or with the 
gravity power from 

the ramp?

Now, let’s see how this balloon-powered car performs in 
terms of speed. 

Using masking tape, make two lines on the floor that are five feet 
apart. Using a stopwatch or an app on a phone, measure the amount 

of time it takes for your car to go from one line to the other. Blow up 
the balloon and hold the air in. Place the car behind one line – pointed 

toward the other line. Start the timer when you release the air from the 
straw and balloon. Stop the timer when the front of the car reaches the 

second line. Record the time in the following table, and then repeat this 
process another two times. Calculate the speed for each trial by dividing the 

distance by the time.

Trial Distance (feet) Time (seconds) Speed (feet/second)

1

2

3



 Activity 5
Weigh Your Options 
– Jet Powered Edition

Gather Your Supplies
So we can put it to the test!

Built balloon car   Masking tape  Clay                 
Not included:  Measuring 

tape and  Table knife

1
2

Now, let’s see what happens when we add weight to our 
jet-powered car! Just like in Activity 3, do four trials with 
your balloon car, each with a different amount of weight. 
You can reuse the slices of clay from Activity 3.

For this experiment, start your car behind a masking tape line on 
the floor. Blow the balloon up about the same amount for each 
trial. Release the car and then measure the total distance that the 
car goes. Record your data here:

Run 1 (no clay): _____ Run 2 (1 clay slice): _____ 

Run 3 (2 clay slices): _____ Run 4 (3 clay slices): _____ 

 THINK ABOUT IT
Ask the Question

Because understanding the why is important.

Compare this data with 

the data you collected 

in Activity 3. How do you 

explain the difference in 

the distances traveled?

What force is 
acting on the car 
that causes it to 

slow down and stop?

What happens to the distance traveled as more weight is added?



Bonus 

Challenge! 

Engineer a car that will 

go farther than any of 

the cars you built in the 

previous activities. You can 

use any new parts and 

pieces from the kit to 

assemble your new 

design!

Show off what you made!
Tag #BuiltwithPitsco on social.

TIP: You can use both the ramp 
and balloon power if you choose!



But wait, there’s more!
More learning, more resources, more activities, and more giveaways.

Visit Pitsco.com/STEMatHome.

SCAN MESCAN ME  
with your 

phone 
camera.

@ HOME


