
Hello, Science Teachers! 

This is my interpretation of gravity using the Barbie Bungee Jump and 
a number of other resources.  I love to use stories in class, so much of 
what I do is open discussion using the topics, videos,and questions 
students ask.  I try to use a variety of media to enrich and break up 
what we do in class and play to the strengths of various learners. I also 
do not “lecture for notes”. Instead, I give my kids coloring sheets with 
the big concepts and use my time doing experiments and 
demonstrations that cement the concepts for them.  On the following 
pages you will find a selection of coloring sheets that I have made for 
my classroom and use for notes for my kids.  Often I give the kids a 
sheet (or sheets) to color the night before we cover that topic in class 
the next day.  For students that hate to color, I have them either 
summarize the information in their own way or do additional research 
with notes on the topic on the back.  Happy Bungee Jumping!

Racheal
NGSS STANDARDS:

MS-PS2-2.
Plan an investigation to provide evidence that the change in an object’s motion 
depends on the sum of the forces on the object and the mass of the object. 
[Clarification Statement: Emphasis is on balanced (Newton’s First Law) and unbalanced 
forces in a system, qualitative comparisons of forces, mass and changes in motion 
(Newton’s Second Law), frame of reference, and specification of units.] [Assessment 
Boundary: Assessment is limited to forces and changes in motion in one-dimension in 
an inertial reference frame and to change in one variable at a time. Assessment does 
not include the use of trigonometry.]
MS-PS2-5.
Conduct an investigation and evaluate the experimental design to provide 
evidence that fields exist between objects exerting forces on each other even 
though the objects are not in contact. [Clarification Statement: Examples of this 
phenomenon could include the interactions of magnets, electrically-charged strips of 
tape, and electrically-charged pith balls. Examples of investigations could include 
first-hand experiences or simulations.] [Assessment Boundary: Assessment is limited to 
electric and magnetic fields, and limited to qualitative evidence for the existence of 
fields.]



Unit Progression
● I begin this unit by giving out the FORCE coloring sheet the night before we do 

the PhET simulation in class. The PhET simulation lab helps students understand 
that only unbalanced forces can cause a change in motion. (This lab generally 
takes me about two days.)  I’ve included a foldable on calculating net force that 
you can use in science notebooks or for a formative assessment if needed. 

● We then move on to free body diagrams and use The Physics Classroom 
Interactive where students work together to determine which free body diagram 
goes with each scenario.

● Once we have these concepts down, I move on to gravity (usually give them the 
GRAVITY and FREE FALL AND TERMINAL VELOCITY coloring sheets as they 
finish up the PhET lab and have them finish for homework). I show the Felix 
Baumgartner video and facilitate a discussion about whether he is actually under 
the influence of gravity even though he is not touching Earth (have kids refer back 
to non-contact forces on FORCE coloring sheet if needed). We also analyze his 
speed in the video to discuss air resistance and terminal velocity. (Side note: As 
far as I understand it, the reason he goes so fast at the beginning of his fall is 
because the air is thinner.  Fewer particles = less air resistance.) 

● Kids are of course interested in free fall so I bring in the OK GO! Music video to 
discuss astronaut training and induced free fall and the lack of air resistance 
because the air is falling at the same speed as the people. 

● Now that we are on the subject of thrill seeking, I move to bungee jumping as a 
sport. If you are interested in sharing the history behind bungee jumping, check 
this out for information. We analyze all the different parts of bungee jumping 
starting with the person standing on the platform (balanced forces) to the person 
leaving the platform (unbalanced forces) to the stretching of the bungee cord 
(elastic potential energy). We also discuss the net force and the free body 
diagram conceptually (no numbers but they need to understand that there is more 
force down than up).

● Finally, we move on to the Barbie Bungee jump lab. I give the kids the 
POTENTIAL ENERGY coloring sheet the night before I plan to begin this.  I begin 
by showing the How It’s Made video and Slow Mo Guys video so we can discuss 
why the bungee cord recoils to allow you to fall multiple times, focusing on the  
potential energy built up in the cord as it stretches. Before beginning the lab, I 
stress the importance of GOOD DATA.  If they don’t take good data, Barbie will 
not survive her fall. A stairwell is a great way to do this lab, but if you work in a 
building with no stairs, you can use a ladder and pop out one of the ceiling tiles in 
your room to have Barbie jump from ceiling to floor. 

http://www.bungee.com.hr/history
http://www.bungee.com.hr/history


Resources for the Classroom
Balanced and Unbalanced Forces

● PhET: Force and Motion Basics: Net Force
○ This is an AWESOME interactive.  If I have enough devices (we share a 

class set of iPads on the hall) then I have students complete this with 
partners.  If not, I do one big class demo with all of us gathered around the 
board while I manipulate it.  This is one of the best ways I have found to 
dispel some misconceptions about force and motion. Pages 8-10 of this 
document can be used with this interactive. (MS-PS2-2)

● The Physics Classroom Free Body Diagram Interactive
○ This interactive gives students the opportunity to consider various life 

scenarios and how forces play into them.  From this we often draw our own 
free body diagrams as well. If you do not have technology for each student, 
you should be able to screenshot and print for a matching game. 

Gravity
● Felix Baumgartner Stratosphere Jump (8:17)

○ It should be noted that this video contains the phrase “I’m hauling ass!”. I 
discuss this with my 8th graders before showing the video because I think 
what you get out of the video is more important than just this phrase, but 
this may not be appropriate for younger viewers. This video is a great 
introduction to the concept of free fall, terminal velocity, and air resistance.  
If you need a refresher on these concepts, check out The Physics 
Classroom.  This is also a great way to show that even though he is not 
touching the Earth, he is still under the influence of gravity because he is 
pulled back to Earth. (MS-PS2-5)

● OK GO! Upside Down and Inside Out (3:21)
○ You can find a little bit of background on the Vomit Comet here. This video 

does a good job of explaining how a parabolic flight works. Both of these 
videos and the concept of the zero g flight give me an opportunity to 
address induced free fall.

Elasticity
● How It’s Made: Rubber Bands (5:04)

○ My kids (although they don’t like to admit it) love to watch how things are 
made.  This is a “just for fun” video that gives them perspective into where 
rubber bands come from. 

● Slow-Mo Guys: Rubber band vs Watermelon (4:33)
○ This video shows the power of elastic potential energy. The Slow Mo guys 

do a great job of showcasing the power produced. Plus, who doesn’t love 
videos in slow motion?  When I show this video, I ask the kids to journal or 
discuss what would happen if they continued to use the same rubber bands 
around different watermelons so we can discuss hysteresis. 

https://phet.colorado.edu/sims/html/forces-and-motion-basics/latest/forces-and-motion-basics_en.html
https://phet.colorado.edu/sims/html/forces-and-motion-basics/latest/forces-and-motion-basics_en.html
http://www.physicsclassroom.com/Physics-Interactives/Newtons-Laws/Free-Body-Diagrams/Free-Body-Diagram-Interactive
http://www.physicsclassroom.com/Physics-Interactives/Newtons-Laws/Free-Body-Diagrams/Free-Body-Diagram-Interactive
https://youtu.be/dYw4meRWGd4
https://youtu.be/dYw4meRWGd4
http://www.physicsclassroom.com/class/newtlaws/Lesson-3/Free-Fall-and-Air-Resistance
http://www.physicsclassroom.com/class/newtlaws/Lesson-3/Free-Fall-and-Air-Resistance
https://youtu.be/LWGJA9i18Co
https://youtu.be/LWGJA9i18Co
http://www.livescience.com/29182-what-is-the-vomit-comet.html
https://youtu.be/mQ1ZozXp2tw
https://youtu.be/6TIXDbxtzMY
https://youtu.be/6TIXDbxtzMY
https://youtu.be/PK8dsAeMmPk
https://youtu.be/PK8dsAeMmPk




You are 
attracted to the 
Earth and the 

Earth is attracted 
to you!

mass

weight gravity

365 Million Miles



All object fall and 
accelerate at the same 

rate, regardless of their 
mass. (9.8 m/s2)





Trial Predict which 

way the cart will 

move.  If you 

think it will not 

move, write “no 

movement”

Explain your prediction

Forces and Motion: Graphic Organizer
Which way do you think the cart will move in each of the pictures below? Explain your predictions using 
drawings and words.

1. Go to PhET Force and Motion Basics and click “Net Force” to test your predictions using a 
series of trials. Try new combinations!

2. Compare the predictions that you made in the table above to what happens to the cart of candy 
in each trial. If some of your predictions are not right, correct them 

http://phet.colorado.edu/sims/html/forces-and-motion-basics/latest/forces-and-motion-basics_en.html


Try more trials using different combinations of people from the red and blue teams.  Be sure to return 
the carts to the center before beginning a new trial. Draw or talk about what you discover. You can use 
the data table below to keep track of your observations. 

Look at your tables. What are some “rules” that you can use to make predictions about which way the cart will 
move? You might ask yourself questions like:

a. Does it matter that the people are red or blue? Explain your answer.

b.  Does a large person always win each competition? Provide evidence to support your answer.

c. If two people are pulling on opposite sides, does the cart always stay still? Elaborate on your 
ideas. 

d. Does it matter what part of the rope a person holds? Provide evidence to support your answer.

Trial Which way did the 
cart move?

Explain why



Part II:  Finding the Net Force on an object 
Open the PhET simulation for Net Forces.  In the top right corner, make sure that “Sum of Forces” and 
“Values” both have a check mark next to them.  Use the simulation to try different combinations of people.  
For each trial, draw the arrows of force and state the net force (sum of forces).  Using the information given, 
figure out how they find the “sum of forces”.  

A.  The simulation calls the net force the “sum of forces”.  Sum implies that the forces will be added together.  
Is this always the case?  Explain your answer.

B.  What has to happen in order for the sum of forces to be zero?  

C.  What happens to the motion as you increase the force on one side of the cart?  What would happen if you 
kept increasing the force?

Trial Draw the forces Net force and how it was found





Teacher Notes
● Many people believe that this lab should be done in a math class due to the 

calculations and analysis. While it is a bit intensive in the math area, it provides a 
great opportunity to link elastic potential energy, free fall, gravity, and a lot of other 
science concepts.  Above all, it is a lesson in taking GOOD data and analyzing it for 
next steps in the scientific process.  

● Barbie is an expensive gal!  I ask for my 8th graders to donate any Barbies they no 
longer use as well as clothes.  If you are in a pinch and find a bunch of naked 
Barbies at a yard sale, BUY THEM! Masking tape works wonders for clothing. 

● Instead of giving my kids a table to copy, I begin by setting the stage for them.  You 
can the included newspaper provided below. I also facilitate a discussion about the 
type of table needed to record the information based on Barbie’s interview (up to 6 
rubber bands, multiple trials, and an average) and we develop a table for information 
as a class. We also develop a table for the class predictions and height from the floor 
during the drop. If needed, you can supply the tables listed after the Barbie Times to 
students to record their data. 

● For testing purposes, I have kids tape 2 meter sticks to the wall, one on top of the 
other. Make sure that zero is at the top so that they can measure from zero down. If 
you don’t have meter sticks available, you can get a printable one here and have kids 
or group leaders cut and tape these to the wall the day before the lab. 

● Don’t allow the kids to tie knots in the rubber bands unless you want to go through 
several bags of them during the experiment.  I am providing a video that shows you 
how to attach them that allows them the be easily undone. Have students pay 
attention to how they tie them.  Tying them tightly makes her go lower and tying them 
loosely makes her not fall as far!  This will affect the overall results. 

● For graphing purposes, have students graph on graph paper.  This is really important 
because the data they get and the best fit line they draw predicts the number of 
rubber bands they need to use. 

● Calculations generally take an entire day for students who are not in advanced 
classes. I work with my math teacher to ensure that they have been over graphing 
lines, identifying the coordinates of specific points, finding slope using two points, and 
using the equation of a line (y=mx + b).  I have included a math teaching sheet that 
can help you if you are fuzzy on the details. 

● Drop Day usually takes about 20-25 minutes for 9 groups (in my experience).  I allow 
students to start on their write up after we finish the drop and have all data recorded. 

https://drive.google.com/a/leedsk12.org/file/d/0BxXrfdBrTuUueTZUaU9ZM1cwb2c/view?usp=sharing
https://drive.google.com/a/leedsk12.org/file/d/0BxXrfdBrTuUuNDEySUhVaFRmUDA/view?usp=sharing
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Math Calculations



Thrillseeker Barbie is interested in opening her own 
bungee jumping business.  Although she has no 
formal physics training, she feels that this would be a 
great job to have.  A recent interview with the 
entrepreneur helped us gain insight into this new 
adventure:

Barbie, what type of bungee cord do you plan to 
use?
Because I’m a small doll, we are experimenting with 
high quality 1.5 mm rubber bands. Rubber bands 
store _____________  ________________ 
_____________ when they are stretched, and this 
provides us the ability to spring back into the air. 

Are you worried at all about the integrity of your 
rubber bands?
I know that when I stretch a rubber band, it will not 
fully return to its original shape.  This is a property 
known as _____________.  Therefore, we plan to 
replace bungee cords on a regular basis.

What forces will influence you during this 
activity?
The force of ______________ will pull me toward the 
Earth even though we are not touching.  This will 
create an _______________ _______________ 
force because I will not have a stable platform below 
me and this will cause my motion to change as I start 
to fall down toward Earth. There will also be a 
negligible amount of _________ 
__________________ as I push the the particles of 
air on my way toward the ground. 

Barbie, how will you determine the length of the 
rope needed to keep your patrons safe during 
their fall?
I will be doing my own testing for this. To determine 
the length of the rope I need for a person my size, I 
will begin with small jumps.  Using a short test rope 
and building up will ensure that I don’t hurt myself. I 
will start with 1 rubber band and measure the 
length of my fall.  I will then use 2, then 3, and 
eventually work my way up to 6 rubber bands, 
recording my data as I go.  I will use 
_____________ trials and take an ____________ 
of my falls so that one piece of data does not 
over-influence my results. 

If you are only doing a short jump, how will you 
know how many rubber bands to use for the 
actual jump? 
I will graph and use the equation of a line to 
determine the number of rubber bands to use. 
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Number of 
Rubber Bands

Height (cm)
Trial 1

Height (cm)
Trial 2

Height (cm)
Trial 3

Average 
Height (cm)

1

2

3

4

5

6

Group Name Prediction (Number of 
Rubber Bands) Height from Floor (cm)



Write Up Instructions
Using the format below to write up the Barbie Bungee Jump experiment and what you learned. Use 

this sheet to guide you as write because this is how I will grade it. 

I. Experiment
A. Explain what you did in the experiment from the first step to the 

last step. 
B. 10 points

II. Data
A. Record your data tables (including UNITS) for the six rubber 

band jumps that you did in the room.
B. 10 points

III. Graph and Calculations
A. Draw your graph and your best fit line.  Show the calculations 

you used to help you determine the number of rubber bands 
you needed to use for the big drop. 

B. 20 points
IV. Conclusion

A. Discuss the outcome of your experiment in paragraph form 
using the following questions to help you answer it.:  
1. Explain the difference between balanced and unbalanced 

forces and how it relates to this experiment. 
2. Explain what gravity is and how it relates to this 

experiment. 
3. How did your Barbie do compared to other Barbies in the 

class? (Use specific data [numbers] and refer to your 
graph to support your answer.)  

4. Why do you think this happened?  
5. How would you change this experiment to get as close to 

the floor as possible without touching?
6. Draw a free body diagram of Barbie before the fall (on the 

platform), during the fall, and at the bottom of the rope.
B. 30 Points


