
©2015 Steve Spangler Inc. All Rights Reserved • Englewood, CO 80110 • (800)223-9080 • SteveSpanglerScience.com

as seen on

ROOT BEER
GENIE
EXPERIMENT GUIDE



Written by Lisa Kreutz, Steve Spangler and Kaylie Gonzales

Concept based on a video series by Steve Spangler Science and distributed through the YouTube 
Original Content Series.

The material in this guide is provided for informational, educational, noncommercial, and personal 
purposes only and does not necessarily constitute a recommendation or endorsement of any
company or product.

The author and publisher expressly disclaim all liability for any occurrence, including, but not limited 
to, damage or injury which might arise from the use or misuse of any project or experiment in this 
guide. 

Published by Steve Spangler Science, Englewood, Colorado
www.SteveSpanglerScience.com
Sick Science® is a registered trademark of Steve Spangler, Inc.
Copyright ©2015 Steve Spangler
All rights reserved.

For ordering information or special discounts for bulk purchases, please contact
Steve Spangler Science, 4400 South Federal Blvd, Englewood, Colorado  80110  (800) 223-9080
www.SteveSpanglerScience.com

Design and composition by Bradley Mayhew
Edited by Lisa Kreutz and Kaylie Gonzales



ROOT BEER GENIE
Science and magic combine to produce the illusion for a real genie in a bottle... but the real secret is friction. The sci-
ence magician displays a bottle and a short length of rope. They explain that ancient legends foretold of a genie in the 
bottle. While you can’t see the genie, if you tickle him with something like a rope, it makes him mad and he hangs onto 
the offending item. The rope is inserted into the bottle and jiggled a bit. When the bottle with the rope still inside is 
turned upside down, the rope is seen dangling, unsupported from the bottle. The magician explains that the genie is 
even strong enough to make the bottle float. The bottle may be examined, as well. Nothing unusual will be found. 

WHAT YOU NEED

TWO GLASS SODA BOTTLES TWO PIECES OF ROPE
ONE SMALL BALL ADULT SUPERVISION
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Have a friend select one soda bottle 
and one piece of rope. You take the 
other of each.

Secretly hide the
ball in your hand.

When your friend tries 
this, it won’t work.

1

3

Turn the bottle upside down, pretend to
inspect it and secretly place the ball inside.

Place your rope halfway 
into the bottle. Have your 
friend do the same.

4

Turn your bottle upside down 
allowing the ball to drop into 
the neck. 

Push the rope into the bottle to release the ball and offer to trade your bottle and rope 
with your friend. Secretly steal the ball from your bottle and repeat.

5

7

6

2

Then, tug on the rope. Turn the bottle right 
side up and let it dangle.



HOW DOES IT WORK

TAKE IT FURTHER 

Friction makes this effect work. Friction is the force or resistance that fights against the movement of one object or 
surface against another object or surface. The surface of the aluminum ball (the “genie”) provides adequate force or 
resistance to bind the rope against the glass and keeps the rope from slipping out of the bottle. On a very tiny level 
(microscopic, in fact), the fibers of the rope are grabbed by the rough surface of the ball on one side and the rough 
surface of the glass on the other. This resistance stops the rope from moving. At the same time, the surfaces of the ball 
and the glass are binding each other to hold the ball firmly in place. When you push the rope downward slightly, the 
resistance is removed, the ball drops into the bottle, and the rope can be easily taken out of the bottle.

Now that you have mastered the Root Beer Genie experiment, try different ways to experiment with it. Are there other 
objects that you can use instead of the small ball that create more friction? How about something to replace the rope? 
Just remember that the bottles you are using are made of glass, so we recommend trying this over a bed or close to 
the carpet so if the bottle falls, it doesn’t break!
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SCIENCE FAIR CONNECTION
Performing the Root Beer Genie experiment is pretty cool, but it isn’t a science fair project. You can create a science 
fair project by identifying a variable, or something that changes, in this experiment. Let’s take a look at some of the 
variable options that might work:

 Try testing how strong the friction of the rope is in comparison with other materials (nylon vs cotton). Slowly  
 add weight to the bottle until the rope (or other material) slides out of the bottle. Document your findings. 

 Instead of changing out the rope, do the same test by trying different balls. 

That’s just a couple of ideas, but you aren’t limited to those! Try coming up with different ideas of variables and give 
them a try. Remember, you can only change one thing at a time. If you are testing different ropes, make sure that the 
other factors are remaining the same!

SC
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THIS EXPERIMENT For step by step experiment instructions,
the science behind it and ways to take it further,
scan the code to the left.

Trouble scanning? Follow the URL below.  
http://spanglersci.com/102wsks75tzofz3t1
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In this section, you will learn to define and prepare your 
experiments like scientists do. You will ask big questions,
develop hypotheses, list materials, write procedures, record 
results and make big discoveries. 

In this section, you will learn to use the language scientists use to 
discuss and explain the concepts covered in this experiment.

Follow the layers of critical thinking density with this icon. As the 
beakers fill from page to page, you will notice the level at which 
the beaker is filled indicates the depth of critical thinking needed 
to complete the question(s), from least complex being the least 
full to most complex being the most full. 

In this section, you will find questions at a variety of levels which 
assess student understanding of the scientific content covered in 
the experiment.

LAB REPORT

EXPERT VOCABULARY

CRITICAL THINKING

ASSESSMENT

Everything we suggest using in this guide is safe when used with proper adult supervision. We guarantee young 
scientists will get a lot more from the experience if you’re there to guide them. Remember, this is science, and science 
tends to get a bit messy. Stuff falls on the floor... so you’ll need to clean it up. Don’t put chemicals in your eyes or ears 
and don’t eat your experiment. Trust us, they don’t taste good and it’s a bad thing to do. The bottom line is that this 
science experiment guide requires adult supervision and common sense. These simple concepts help ensure a fun and 
safe experience.

A WORD ABOUT SAFETY

WHAT ARE THESE SYMBOLS ALL ABOUT?

A
B
C

ROOT BEER GENIE GUIDE • ©2015 Steve Spangler Inc. All Rights Reserved • Englewood, CO 80110 • (800)223-9080 • SteveSpanglerScience.com



ROOT BEER GENIE GUIDE • ©2015 Steve Spangler Inc. All Rights Reserved • Englewood, CO 80110 • (800)223-9080 • SteveSpanglerScience.com page 6

TEACHER NOTES:

The learning experiences contained in the following Experiment Guide are designed to engage students and deepen 
understanding, not only of the underlying scientific concepts upon which these experiments/demonstrations are built, 
but also of critical thinking and problem solving skills. Teachers should allow students to actively participate in each 
activity as an investigation, where questions are being asked, hypotheses are developed and redeveloped, and where 
students own the discoveries. Vocabulary was included, assessments were created and critical thinking questions were 
designed with this underlying goal in mind.  
 
Root Beer Genie is a great demonstration to activate students’ creative thinking and problem solving skills.  The key is 
to do the demonstration for students without revealing how it works until students have had the opportunity to prob-
lem solve and try to figure it out on their own. Some of the skills that can be taught using this demonstration include:
 
 Sick Science Video: The Sick Science video can be used to introduce a scientific concept or in place of doing  
 the demonstration/experiment if materials are unavailable. The video can also be used as a review or to help  
 students complete the various learning experiences included in this guide.

 Vocabulary: Students enhance their science-content related vocabulary. You may choose to introduce the  
 vocabulary words and explicitly teach the meaning of each. You may also use the vocabulary words as an
 investigation, where students may research the meanings of the words. Finally, students may develop their own  
 meaning for each word through their experience with the experiments and critical thinking work.

 The Scientific Method: Students can complete a full lab report for the demonstration, including asking  
 questions, identifying variables, forming a hypothesis, designing the experiment, collecting data, and drawing 
 conclusions. Differentiation using the lab report is easy. For lower levels, complete the lab report as a class. As 
 students are more independent, encourage students to work in partnerships or groups to complete the lab 
 report. Eventually, students should be able to complete the lab report independently or design a new 
 experiment using the form based on the demonstration completed in class. 

 Identify Details: Students identify the relevant characteristics and details of the materials, making the 
 deception possible in this demonstration.

 Classify and Categorize: Students brainstorm possible solutions to the experiment/demonstration and  
 sort them into categories that they create. 

 Relation and Application: Students will describe how outcomes of the experiment/demonstration would  
 change with a different set of materials. 

 Literature Connection: The Genie in the Bottle by Rosie Dickins is a great story for younger students to  
 build basic reading comprehension and decoding skills.

 Narrative Writing: Students can write a fictional narrative about the day that they discovered a genie inside of  
 their root beer bottle. The genie offered to grant them three wishes but they all had to be used that same day.  
 Younger students can focus on using appropriate sequencing and transitions in their story.  Older students can  
 focus on using actions and dialogue to bring their characters to life.

SCIENCE CONCEPTS OVERVIEW         Force | Motion | Friction | Gravity | Optical Illusion



BIG QUESTION:
Scientists ask big questions to guide their experiment.

HYPOTHESIS:
Scientists make predictions about what they think will happen during the experiment.

NAME
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Lab Report

What big question are we answering in this experiment?

What is your hypothesis for this experiment?
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NAME

MATERIALS AND PROCEDURES:
Scientists make a list of materials they need and will use in their experiments. It is
important other scientists are able to duplicate and test each other’s experiments.

Lab Report
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What materials do you need to conduct this experiment?

Write out a step-by-step procedure for this experiment.
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RESULTS AND OBSERVATIONS:
Scientists make observations and take notes as they conduct their experiments. Scientists are 
good observers and record all results of their experiments. It is important to measure your 
results using precise units and careful review.

NAME
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Lab Report

What were the results of your experiment?

What did you observe as you conducted your experiment?
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CONCLUSIONS AND DISCOVERY:
Scientists look carefully at their results, think critically about their observations,
and draw conclusions about their experiments, as they relate to their big question and
original hypothesis.

NEXT STEPS:
Sometimes after scientists conduct their experiments, they think of new questions they want 
to test in new experiments.

NAME
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Lab Report

What conclusions and discoveries did you make after completing
the experiment?

What new questions do you have after you have completed your experiment?
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Expert Vocabulary NAME

Wedge

Friction

Gravity

Hypothesis

Deception

VOCABULARY WORDS DEFINITIONS

Energy that is created when two 
things rub together.

A guess or prediction about how 
something might work.

To trick someone into believing 
something that is not true.

The force that pulls objects down 
towards the ground.

To lodge or get stuck in a
tight space.

B2

A1

C3

D4

5
E

A
B
C
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WORDS AND DEFINITIONS —
Match the word on the left with the correct definition on the right by filling in the blank with 
the correct letter.



Critical Thinking
IDENTIFY DETAILS —
Students will identify the relevant details of the materials.

NAME
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Describe the characteristics of the bottle that make this demonstration seem 
like a magic trick and work without the audience knowing the secret. You may 
want to add a diagram with labels to show your thinking.
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CLASSIFY AND CATEGORIZE —
Students will brainstorm possible solutions to the experiment/demonstration and sort them 
into categories they create.

NAME
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Critical Thinking

With a partner, brainstorm some other ways you could make the rope stay 
inside the bottle. After you brainstorm your ideas, organize your ideas into 
groups or categories.
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NAME
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Critical Thinking

Imagine you have run out of rope but you still want to “trick” your little 
brother. The only string you can find is a kite string. Think about the
demonstration. Would the outcome of the demonstration change? Explain 
why it would or would not change the outcome of the demonstration.
Be sure to use your knowledge of science to explain your thinking.

RELATION AND APPLICATION —
Students will describe how outcomes of the experiment/demonstration would change with a 
different set of materials.
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Assessment
ASSESSMENT QUESTIONS —
Read each question carefully and circle the letter next to the correct answer or write your 
response in the box.

NAME

How does the ball help the rope stay in the bottle when turned upside down?

Which part(s) of the demonstration show gravity at work?

Friction is created when objects rub against each other. In this demonstration, which 
objects are rubbing against each other to create friction?

On the back of this page, draw a diagram of what the inside of the bottle looks like 
when the rope and ball are loose and a diagram of what the bottle looks like when 
they are wedged into the neck of the bottle. Remember, diagrams include labels.

Predict what you think might happen if you tried to use a ball for this demonstration 
that was too small. Explain your thinking.

a. They both have magnets and stick to the bottle.
b. The ball makes the rope sticky, so it sticks to the glass on the inside of the bottle.
c.  The ball wedges the rope into the neck of the bottle.
d. The ball attracts all of the gravity so there is no gravity left to pull the rope out.

a. The ball falling into the bottom of the bottle when it is right side up.
b. The ball falling into the neck of the bottle when it is upside down.
c. The rope falling out of the bottle when there is no ball to create a wedge.
d. All of the above.

 
a.  The ball and the rope
b.  The rope and the bottle
c.  Your hand, the rope, and the ball
d.  The rope, the bottle, and the ball

2

1

3

4

5
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Wedge

Friction

Gravity

Hypothesis

Deception

VOCABULARY WORDS DEFINITIONS

B2

A1

C3

D4

5
E

A
B
C
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WORDS AND DEFINITIONS —
Match the word on the left with the correct definition on the right by filling in the blank with 
the correct letter.

Expert Vocabulary - Answer Key

B

A

C

D

E Energy that is created when two 
things rub together.

A guess or prediction about how 
something might work.

To trick someone into believing 
something that is not true.

The force that pulls objects down 
towards the ground.

To lodge or get stuck in a
tight space.

WORDS AND DEFINITIONS —
Match the word on the left with the correct definition on the right by filling in the blank with 
the correct letter.
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Describe the characteristics of the bottle that make this demonstration seem 
like a magic trick and work without the audience knowing the secret. You may 
want to add a diagram with labels to show your thinking.

Possible Answer:
The bottle is a dark color and not easy to see through, especially around the 
neck of the bottle. This is important because the audience cannot see the ball 
through the dark color. The bottom section is easier to see through, which is 
important because the audience can then see the end of the rope and see 
there is nothing holding the top of the rope in the bottle. The bottle also has 
a long and narrow neck, which is important, so the ball is able to become 
wedged between the neck and the rope.

Critical Thinking- Answer Key
IDENTIFY DETAILS —
Students will identify the relevant details of the materials.
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With a partner, brainstorm some other ways you could make the rope stay 
inside the bottle. After you brainstorm your ideas, organize your ideas into 
groups or categories. 
 
Possible Answer: 
Types of Wedges- bouncy balls, marbles, foil balls, dice, pencil eraser, etc.

Things to make the rope stick - Velcro, tape, glue, magnets, etc.

Other ideas - 

Critical Thinking- Answer Key
CLASSIFY AND CATEGORIZE —
Students will brainstorm possible solutions to the experiment/demonstration and sort them 
into categories that they create.
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Critical Thinking- Answer Key
RELATION AND APPLICATION —
Students will describe how outcomes of the experiment/demonstration would change with a 
different set of materials.

Imagine you have run out of rope but you still want to “trick” your little 
brother. The only string you can find is a kite string. Think about the
demonstration. Would the outcome of the demonstration change? Explain 
why it would or would not change the outcome of the demonstration. Be sure 
to use your knowledge of science to explain your thinking. 
 
Possible Answer:
I think if you used a kite string instead of a thick rope, the demonstration 
would not work because the rope would not stay in the bottle. The string is 
so thin, it would slide out and the ball would not wedge into the neck tightly 
enough to stop it. If you used a string, you would probably need a larger ball 
or a bottle with a smaller neck so the ball could wedge tightly into the bottle’s 
neck. This would also make it hard to trick your audience and sneak the ball in 
and out of the bottle without them noticing. Also, the string would not be firm 
and hold it’s shape like the rope does, so it may bend and slip out of the neck 
before the ball can create a wedge. 



2

1

3

4

5

page 20ROOT BEER GENIE GUIDE • ©2015 Steve Spangler Inc. All Rights Reserved • Englewood, CO 80110 • (800)223-9080 • SteveSpanglerScience.com

Assessment - Answer Key

I think that if the ball was too small, the rope and ball would both fall out of the 

bottle when you turned it upside down.  I think this because they would not be 

thick enough to get stuck in the neck so they would easily slip out. 

How does the ball help the rope stay in the bottle when turned upside down?

Which part(s) of the demonstration show gravity at work?

Friction is created when objects rub against each other. In this demonstration, which 
objects are rubbing against each other to create friction?

On the back of this page, draw a diagram of what the inside of the bottle looks like 
when the rope and ball are loose and a diagram of what the bottle looks like when 
they are wedged into the neck of the bottle. Remember, diagrams include labels.

Predict what you think might happen if you tried to use a ball for this demonstration 
that was too small. Explain your thinking.

a. They both have magnets and stick to the bottle.
b. The ball makes the rope sticky, so it sticks to the glass on the inside of the bottle.
c.  The ball wedges the rope into the neck of the bottle.
d. The ball attracts all of the gravity so there is no gravity left to pull the rope out.

a. The ball falling into the bottom of the bottle when it is right side up.
b. The ball falling into the neck of the bottle when it is upside down.
c. The rope falling out of the bottle when there is no ball to create a wedge.
d. All of the above.

 
a.  The ball and the rope
b.  The rope and the bottle
c.  Your hand, the rope, and the ball
d.  The rope, the bottle, and the ball

ASSESSMENT QUESTIONS —
Read each question carefully and circle the letter next to the correct answer or write your 
response in the box.
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Students will be able to ask and answer questions 
about key details about their observations and
discussion to demonstrate their understanding of the 
scientific concepts presented through the experiment.

Students will be able to retell key details presented in 
the experiment.

Explain the procedure and ideas presented in a
scientific experiment including what happened and 
why, based on the information presented.

Students will be able to ask and answer questions to 
help determine the meaning of vocabulary presented 
as part of an experiment.

Students will be able to use information gained from 
observations of the experiment to demonstrate
understanding of the concepts presented.

Students will actively engage in a shared information 
learning activity with purpose and understanding.

Students will participate in shared writing projects
and record scientific observations.

Students will be able to recall information from
experiences to answer a question.

Students will be able to write a narrative which
includes details.

RI.K.1, RI.1.1, RI.2.1, RI.3.1, RI.4.1 

RI.K.2, RI.1.2, RI.2.2, RI.3.2, RI.4.2, RI.5.2

RI.4.3

RI.K.4, RI.1.4, RI.2.4, RI.3.4, RI.4.4, RI.5.4

RI.3.7

RI.K.10

W.2.7

W.K.8, W.1.8, W.2.8

W.K.3, W.1.3, W.2.3, W.3.3, W.4.3, W.5.3

Student Outcomes Standards

Common Core State Standards
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