“Flying” Squirrel Competition
*adapted from the tryengineering.org website
Objective:
Design, document, fabricate (or fold), and flight-test a "paper" airplane to demonstrate maximum duration of
flight.
Materials:
Two sheets of paper, each not larger than 8.5 x 11 inches (21.6 x 27.9 cm). It is NOT required that the entire
sheet be used. Each sheet of paper may be of any weight up to (and including) standard light, single-ply poster
board. NO corrugated cardboard, foam board, or heavy poster board is allowed.
Tape
Paper Clips (maximum of three), standard office size (~1.25 inches long)
Procedure:
Presentation Phase
Present your plan and drawing to the class, and consider the plans of other teams. Be sure to watch what
other teams are planning and consider the aspects of different designs that might be an improvement on your
team's plan. You may wish to fine tune your own design at this phase.
Build it! Test it!
Next build your airplane and fold it. You may share unused building materials with other teams, and trade
materials too.
Presentation
Present your airplane to the class and record an average flight time for your design.

Student Resource:
Paper airplanes are fun and easy to make. Just fold a piece of paper into a simple plane and send it soaring
into the sky with a flick of your wrist. Watching it float and glide in the air gives you a very satisfying and happy
feeling.
But what allows the paper plane to glide through the air? And why does a paper plane finally land? For
airplanes, we consider 4 basic forces: gravity, thrust, drag, and lift.
Now, if your interest in airplanes only goes as far a booking your holidays though Expedia, you might not be
interested in the details, but it is always good to have a basic understanding. If you are an avid paper planemaker or you plan on getting a pilot's license then you might want to make understanding aerodynamics a
priority! Let's start with gravity. Gravity is a constant force that pulls the plane toward the ground. Thrust
usually comes from an airplane's engine but paper airplanes get thrust from you throwing them. Drag is the
opposing force to thrust and is caused by friction of the plane's skin with air. Drag slows the plane reducing
the wing's ability to generate lift.
Lift is created when moving air above a wing creates lower pressure. A Swiss mathematician, Daniel Bernoulli,
discovered this effect which you can demonstrate. Tape a piece of paper to a table edge and blow across it at
lower pressure that the still air below it. This slight pressure difference causes the paper to rise.
The same principle applies to curved wings found on real airplanes. Air moving over the top of the wing has to
travel slighty farther (and so a little faster) than the air beneath it. This causes slighty lower pressure above the
wing which creates lift. The best wing shape for lift depends on many things and usually is designed using a
computer and a wind tunnel.
Paper airplanes don't have curved wings so how do they fly? They use the angle of attack of their flat wings to
create lift. Even though the paper wings are flat, you will notice that air movig across the top surface has to
travel slightly farther (and faster). Lift is generated from the same low pressure (Bernoulli effect) as with a
curved wing although not nearly as much.
The total amount of lift also depends on air speed and wing size. Airplanes can fly only when total lift is large
enough to counteract their weight. Since all the airplanes in this program weigh about the same, those with
smaller wings fly faster. This happens because larger wings can generate enough lift even when they are flying
more slowly.
Figure 1 below shows how all four of these forces, thrust, lift, drag, and weight, act upon a paper plane.

Figure 1. When a paper plane is flying, the four forces of thrust, lift, drag, and weight are acting upon the
plane, affecting how well its journey through the air goes.

“Flying” Squirrel Challenge
Student Worksheet:
Engineering Teamwork and Planning
You are part of a team of engineers given the challenge of developing an airplane to demonstrate maximum
duration of flight. Materials used in the fabrication of the aircraft are strictly limited to those listed in the
Materials list. The aircraft may be any size or shape excluding disks or saucers. The aircraft must be capable of
aerodynamic glider flight. (NO rubber bands or other power sources. NO crumpled balls of paper or foil
"flying" by ballistic inertia.) The aircraft must be of sufficiently sturdy construction to be hand-launched
(thrown) by a team member. NO throwing-sticks, springs, or other mechanical devices may be used.
Research Phase
Read the background information concerning paper airplanes provided to you by your teacher.
Planning and Design Phase
You were given a range of items to build with. Consider what materials you will need and in the box below
draw your airplane and include a parts list.

Materials you will need:

Beaks of Finches Challenge
Objective:
Design and construct a model “beak” that is capable of
transporting the maximum amount of “seeds” from a
virtual environment within a given timeframe.
Materials:
Popsicle sticks
Rubber bands
String
Pencils
Toothpicks
Paperclips
Straws
Pipe cleaners
Balance
Paper plates
Procedure:
Students will first plan and design their beak utilizing their student worksheet. This idea will be presented to
the entire group prior to testing. Time will be provided for groups to modify their idea before the testing
begins.
To test the efficiency of the model, students will be placed at a station which will contain a large container of
seeds and an electronic balance. The students will be allowed to practice picking up seeds and moving them
to the empty plate. One or two-handed holding of the tools is permitted; however, the students are not
allowed to “shovel” the seeds onto the plate. They are to pick up their food. All the students will gather food
during the same time period, which will be facilitated by the instructor. Twenty seconds is the time period.
The students must collect at least 5 grams of food per 20 seconds or they will not survive.
After collecting their food, the students will place their seeds individually into the container on the electronic
balance. Each student will record their seed weight on the worksheet and will return the seeds back into the
large container. This process will be repeated three times.
Remind the students that they must pick up an average of 5 grams of seed per 20 seconds. The “bird” will not
survive if this weight is not collected.

Student Resource:
Instead of using hands and forelimbs to perform survival tasks, birds have a unique tool: their beaks. Birds use
their beaks as multi-functional tools to groom feathers, weave nests, attack other birds, defend territories,
communicate, and most importantly, to capture or gather food. A wide diversity of bird beaks has evolved
over time.
The birds in this activity represent finches from the Galapagos Islands. Each student in this activity will
simulate the feeding habits of a particular bird. The variable that will be altered in this activity will be the
different beaks that each child will use.
Finches are omnivores, which means they will eat both plants and animals for energy. As consumers, the
finches will prey upon seeds (producers) within this activity. It will be important to remind your student of the
flow of energy through this food chain throughout the activity. The sun provides energy to the producers to
make seeds, which in turn is used as energy for the consumers.
The various items that will be used by the students to pick up seeds all represent various types of beaks that
are used by different birds. For example, the heron and the woodpecker both have long pointed beaks.
However, the heron's beak is better for catching fish, while a woodpecker's is better for drilling into wood for
catching insects.

Beaks of Finches Challenge
Student Worksheet:
Engineering Teamwork and Planning
Your challenge within this activity is to construct a virtual “beak” from the materials provided that can
successfully gather a single seed in the most efficient manner. Your design may not scoop several seeds at a
single time. The goal simply is to pick up and move a single seed from a pile of seeds into your own specific
area. Seeds may not be pulled or pushed along the table surface, they must be lifted. The seeds must be
transferred from their original position towards the final destination through contact with the virtual beak.
Research Phase
Read the background information concerning the beaks of finches provided to you by your teacher.
Planning and Design Phase
You were given a range of items to build with. Consider what materials you will need and in the box below
draw your “beak” and include a parts list.

Materials you will need:

Construction Phase
Choose your best product design and your best process design. Build your design. During construction you
may decide you need additional materials or that your design needs to change. This is ok – just make a new
sketch and revise your materials list.
Testing and Evaluation Phase
Each team will test their design and process. If your design and process were unsuccessful, redesign and test
again. Continue until you are happy with your solution. Be sure to watch the tests of the other teams and
observe how their different designs worked.
Sketch your Redesigned idea (make sure to label your sketch):

Reflection Questions:
1) What is the relationship between beaks and seed-gathering?
2) Which beak(s) are the favored type(s)?
3) Are the beaks that survived the game the best-adapted for this type of seed?

