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Spring Break 2020 STEM Activity for Algebra I and Algebra II
Activity #1: Rube Goldberg Machine

History:
The expression is named after the
American cartoonist Rube Goldberg, whose
cartoons often depicted devices that performed
simple tasks in indirect convoluted ways. The
cartoon to the right is Goldberg's Professor Butts
and the Self-Operating Napkin,
The term "Rube Goldberg" was being used in print
to describe elaborate contraptions by 1928,[4] and
appeared in the Random House Dictionary of the
English Language in 1966 meaning "having a
fantastically complicated improvised appearance",
or "deviously complex and impractical".[5] Because
Rube Goldberg machines are contraptions derived
from tinkering with the tools close to hand, parallels
have been drawn with evolutionary processes.[6]
Many of Goldberg's ideas were utilized in films and
TV shows for the comedic effect of creating such
rigmarole for such a simple task, such as the
breakfast machine shown in Pee-wee's Big
Adventure. In Ernest Goes to Jail, Ernest P. Worrell
uses his invention simply to turn his TV on. Wallace
from Wallace and Gromit creates and uses many
such machines for numerous tasks. Other films such
as Chitty Chitty Bang Bang and Diving into the
Money Pit have featured Goldberg's idea
Your Task: Design and build a Rube Goldberg Machine. You do not have to get very elaborate if you cannot.
You do not have to do this alone, but remember we are still supposed to respecting social distancing, so try to
work with the people in your household.
If there are other students, have them send this to their teachers also. Lets see how far we can get to go!!!!
Suggested Procedure:
Start at the End Identify the simple task you want to achieve. You could turn off a light, open a door, pour a
bowl of cereal, turn off an alarm clock, hammer a nail or pop a balloon. Be creative — and unique.
Make a Plan Brainstorm a series of actions that will complete your task. Make a pin pop a balloon. Send a toy
car down a ramp. Make dominoes fall. Draw a blueprint plan for what you expect to happen. The most

important action will be the first step — that’s what starts the entire machine. Make sure your machine starts
with a bang!
Gather Your Materials You can use almost anything to create your Rube Goldberg machine. Here are some
ideas: dominoes, fans, PVC pipe, magnets, duct tape, marbles, cups or bowls, miniature toy cars, paper towel
tubes, string.
Piece by Piece As you create your machine, follow your blueprint and place your materials where you think
they need to be. Practice makes perfect, so don’t expect your Rube Goldberg machine to work perfectly the
first time you try it. There will be plenty of trial and error — and that’s OK. Adjust your materials and keep at
it.
What you need to send in:
1. A written description of your machine and what it will accomplish.
2. Write out the steps to your machine. There should be at least 5 steps to accomplish your task.
3. A video (if possible) of your machine in action
4. Answer these questions: What did you learn from this experience? What challenged you the most?
How would you avoid that next time? What was the most satisfying from this experience?
Grading Rubric
The writing

The video

4
the writing is
complete

the video show
all the steps in
the machine

3
the writing is
complete with
one or two
things missing
video is mostly
complete

2
the writing is
complete with
three or four
things missing
video is
somewhat
complete

1
the writing is
complete with
more than five
things missing
no video or
irrelevant

Videos
Rube Goldberg Trick Shot Machine | Harlem Globetrotters
https://www.youtube.com/watch?v=PhJFI_TupiA
Hamster Wheel: Massive Rube Goldberg Machine Blows Minds - America's Got Talent 2018
https://www.youtube.com/watch?v=IKyebZSMtbA&index=84&list=LLgkBDw70m-neE6gkDCVv67w
3-Step Rube Goldberg Project
https://www.youtube.com/watch?v=L62X1CiTbOA
Boy feeds dog (its at the bottom of the article, Ms Ringhauser thinks it is hysterical)
https://tinkerlab.com/engineering-kids-rube-goldberg-machine/

Activity #2: Are you a ‘Golden’ person?
Many artists and designers use the Golden Ratio (phi, 1: 1.618….) in their work simply because it is perceived
to be the most aesthetically pleasing ratio that one can have. Many people go further and say that our bodies
have been designed with phi integral to its design. Whether or not this is the case phi is a very interesting ratio
used in the real and natural world. So by exploring phi and its uses we are really doing ‘Functional
Mathematics’ – using and applying mathematics in the real world.
Aim of the Activity:
The work considers some ratios within the body and determines whether or not they approximate to the Golden
Ratio (1 : 1.618....)

Before doing the activity investigate what happens when two pairs of consecutive numbers are taken from the
sequence of numbers 1, 1, 2, 3, 5, 8, 13, 21, 34....etc (Fibonacci numbers) and divide the larger number by the
smaller number in each pair. By taking larger and larger numbers in the sequence the answer to the division
approximates to phi, 1.618….
After doing this short activity watch the following video clip which
illustrates the uses of the Golden Ratio in art and architecture
http://www.youtube.com/watch?v=SFZ3gHWAa-c. Then pose the
question ’Is phi really used in the design of our bodies?’ How could we
check this out? The activity sheets ‘Are you a Golden person?’ and
‘Have you a Divine or Golden face?’ focus on three ratios in the body
and face which may be phi-related. You and your family member can
measure and record the appropriate lengths and then calculate the
resulting ratios from the measurements recorded. Depending on your
answers the yourself / your family member can say whether or not you
have phi ratios in your/their bodies or faces. In my experience not many
have.

Check the activity sheet

Are you a Golden Person?
Look at the diagram and then measure carefully the 3 sets of pairs of your body measurements. Fill in the table
below and use a calculator to work out the ratios/division.

What do you find? Are any of your family member Golden People”?

Have you a Divine or Golden Face?
Look at the diagram and then measure carefully with a partner the 3 sets of pairs of your facial measurements.
Fill in the table below and use a calculator to work out the ratios or divisions.

What do you find?
Have any of your family member “Divine or Goldin’s Faces?
What about any famous people you like? Have they “Divine or Golden Face?
You can use photo to investigate from social medias

Arm span and Height Investigation
Inspire by Da Vinci’s paining Vitruvian Man the picture below begs the question “is the person’s arm span the
same as their height?

Activity #3: Movie Week

#1. Hidden Figures.
This inspiring true story of African
American women at NASA in the
1950s and '60s helps shine a light on the need for humans even as
technology continues to automate.

Discussion Points
•
•

What are the positive and negative implications of technology taking over roles humans once held?
What role did gender play in STEM fields in the 1950s and '60s? How much have those roles changed
today?

#2. Underwater Dream
An underdog tale, this documentary tells the story of a robotics team from a
lower-income high school that took on university teams -- including MIT -- in
an underwater robotics competition.

Discussion Points
•
•

What is it about the kids on this team that made them able to overcome such huge obstacles?
What makes underwater robotics such a challenging problem to tackle? Besides through robotics
clubs, what are some other ways to do STEM activities outside the classroom?

Activity #4: Virtual Visits to the Museum

Take a Museum Field Trip without leaving your house .
1. American Museum of Natural History : https://www.amnh.org/
Explore the museum's Web site, (Fossil Halls might be of special interest) and then make a four-page
illustrated brochure about the American Museum of Natural History.

2.

National Museum of the United States Air Force:
https://www.nationalmuseum.af.mil/Visit/Virtual-Tour/

You can't take a ride in Franklin D. Roosevelt's presidential airplane, but you can check it out, in addition to
other military weapons and aircraft, online in the Air Force's official museum.

#3. National Museum of Mathematics: https://momath.org/
More math problems, No Problem !!!

Activity #5: Creating your own tessellations
Tessellations are a famous form of mathematical art! Making tessellations is approachable by students of all
math levels, and with its simple list of required materials, this is a great project that can be done at home or
anywhere you need an enriching project. And with a variety of tessellation styles, students can keep exploring
new ways to create interesting patterns while also developing spatial reasoning skills!

A tessellation is the tiling of a plane using one or more geometric shapes such that there are no overlaps or gaps.
In other words, a tessellation is a never-ending pattern on a flat 2-D surface (such as a piece of paper) where all
of the shapes fit together perfectly like puzzle pieces, and the pattern can go on forever.
Examples of Tessellations

Non – examples of Tessellations

No cutting is involved for this starter tessellation design.
Materials
Paper, scissors, tape, pencil, Color Markers or Crayons or even highlighters
Steps:
1. Start with a piece of paper and a pencil. We recommend starting
with half of a regular 8.5" x 11" white sheet of paper.
2. Divide the paper up into equal width rows (or columns); about 34 rows for a small sheet will work very well.
3. In one row, draw a simple shape that spans the entire height of
the row (see image above), such as a square, triangle, a lopsided
rectangle (parallelogram), or other shape of your choice. Draw that
shape again immediately next to your first shape. Do they fit together perfectly? What if you draw a third shape
immediately next to the second shape? Do they still fit together perfectly?
4. If your shapes are fitting together perfectly, keep drawing them in each row until your entire sheet is filled
up.
5. Color in your tessellation and display!
Step it up: Ready for a harder challenge? Skip Step 2 and just try drawing a shape on a piece of paper. Now try
drawing that shape again immediately next to the first shape. Do they fit together? Try creating more complex
shapes, like fish, flowers, or even dinosaurs!

Discussion
Our brains better retain information when we engage both our hands and minds in the activity. Now that we've
explained how to engage the hand, what are some discussion questions to engage the mind during the activity?
1. What is another example of a drawing that is not a tessellation?
2. Where do we see tessellations in the world around us?
3. What are some examples of regular polygons (2-D shapes with all sides that are the same length and all
angles equal to each other) that fit together to make tessellations? Do all polygons fit together perfectly?

