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Instructor’s Information
The Pitsco ChallengePak is designed to help
teachers introduce students to problem-solving
activities. It is intended to be a grab bag of
products from which students can choose while
working on a specific project. Although several
ideas for problem-solving activities are included,
consider adding, modifying, or creating activities
to suit your classroom’s needs.
Instructors may add materials available in the
classroom to the ChallengePak materials to
increase student options. If desired, you could also
have students bring in materials from home that
could be used in the challenges.
These problem-solving activities can be done in
teams of two to three students or individually.
With the quantity and variety of items included,
several different activities can be done
simultaneously by different teams or all the teams
can do the same activity.
The method by which the activities are evaluated
is up your instructor. Making the projects a
competitive event enhances the activity for some
students. Other students, however, enjoy the
challenge of a reaching a fixed objective. Consider
using a variety of evaluation processes for the
activities.
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Goals
Specific goals for these activities include, but are
not limited to:
• Implementing of principles studied in the
classroom setting.
• Providing the opportunity to develop and
implement ideas.
• Promoting synergy of right-brain and left-brain
activities.
• Promoting inventive thinking by developing
uncommon uses for common objects.
• Developing teamwork between individuals as
they work together in a project.
• Demonstrating of problem-solving techniques
as learned in the classroom.

The Problem-Solving Process
1.
2.
3.
4.
5.
6.

Identify the problem (challenge).
Set goals and identify requirements.
Generate alternatives and consider limitations.
Select the optimum solution.
Implement the solution.
Evaluate the results and make modifications, if
necessary.

Note: The following pages can be reproduced and
distributed to students.
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Challenge: Balloon-Powered Vehicle
Objective

Procedure

Design and construction of a vehicle powered only
by the energy from a balloon.

1. Consider the objective and then formulate a
plan.
2. Make an initial sketch of the plan.
3. Build the vehicle using the tools and
equipment authorized by the instructor.
4. Test the vehicle and determine the length of
travel.
5. Make modifications to the vehicle and retest.
6. Prepare for the final competition.

Required Materials
•

1 balloon

Suggested Materials
•
•
•
•
•
•
•

Wheels
Axles
Washers
String
Dowel rods
Basswood
Various additional items as needed

Suggested Tools (not included)
•
•
•
•
•

Drill press or portable drill with drill bits
Cool-melt glue gun and glue
Band saw or coping saw
Pliers
Other common hand tools

Regulations
•
•
•
•

•

Competition
•
•
•
•

Vehicles should be given three test runs, with
the longest run recorded.
The competition should take place in a gym or
similar area.
Vehicles should be self-starting (no pushes in
the forward direction are allowed).
Your instructor may apply other rules and
restrictions.

Variations
•

Include a factor to determine the accuracy of
the vehicle toward a vehicle.

The instructor has the final decision as to
what additional items can be used in the
construction of the vehicle.
Get permission from your instructor before
using any power tool or a cool-melt glue gun.
No additional sources of energy, such as
mousetraps or rubber bands, may be used in
powering the vehicle.
Only the balloons included in the
ChallengePak may be used. No outside
balloons may be brought in. (So take care not
to pop your balloon.)
Only one balloon per vehicle is allowed.
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Challenge: Egg-Drop Vehicle
Objective

Procedure

Design and construct a vehicle that safely carries
raw egg when dropped a distance of 12 feet or
more.

1. Consider the objective and formulate a plan.
2. Make an initial sketch of the plan.
3. Build the vehicle using the tools and
equipment authorized by the instructor.
4. Test the vehicle and determine the viability of
the egg after the drop. (Did it crack?)
5. Make modifications to the vehicle and retest.
6. Prepare for the final competition.

Required Materials
•

1 raw egg

Suggested Materials
•
•
•
•
•

Straws
Dowel rods
Skill and craft sticks
String
Various additional items as needed

Competition
•
•

Suggested Tools (not included)

•

•
•
•
•

•

Cool-melt glue gun and glue
Band saw or coping saw
Pliers
Other common hand tools

Regulations
•
•
•
•
•
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The instructor has the final decision as to
what additional items can be used in the
construction of the vehicle.
Get permission from your instructor before
using any power tool or a cool-melt glue gun.
No eggs other than fresh raw chicken eggs
may be used in the challenge.
The maximum mass limit is 50 grams unless
otherwise indicted by your instructor.
When designing the vehicle, consider how
easy it will be to replace the egg in your
design. This will help facilitate testing.

•
•
•

Each vehicle with its egg is dropped vertically
from a height of 12 feet onto a flat solid surface
(wood or concrete surfaces are fine).
Take care not to damage any property during
the contest.
Find a place for the egg-drop vehicles to land
that can be easily cleaned (in case any eggs
crack).
Vehicles that safely carried the egg on its
downward journey and sudden stop will be
allowed to make minor repairs (but no changes
in design) under the close supervision of the
instructor, who will act as the judge.
The designers of these vehicles may choose
the height from which the vehicle will be
dropped next.
The vehicles will remain in competition with
ever increasing heights until their egg breaks.
The vehicle recording the highest successful
drop will be the winner.
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Challenge: Mousetrap Vehicle
Objective

Procedure

Design and construct a vehicle powered solely by
the energy from a mousetrap spring.

1. Consider the objective and formulate a plan.
2. Make an initial sketch of the plan.
3. Build the vehicle using the tools and
equipment authorized by the instructor.
4. Test the vehicle and determine the length of
travel.
5. Make modifications to the vehicle and retest.
6. Prepare for the final competition.

Required Materials
•

1 mousetrap

Suggested Materials
•
•
•
•
•
•

Wheels and axles
Washers
String
Dowel rods
Basswood
Various additional items as needed

Suggested Tools (not included)
•
•
•
•
•

Drill press or portable drill with drill bits
Cool-melt glue gun and glue
Band saw or coping saw
Pliers
Other common hand tools

Competition
•
•
•
•

Vehicles should be given three test runs, with
the longest run recorded.
The competition should take place in a gym or
similar area.
Vehicles should be self-starting (no pushes in
the forward direction are allowed).
Your instructor may apply other rules and
restrictions.

Regulations
•
•
•
•
•
•
•

The instructor has the final decision as to
what additional items can be used in the
construction of the vehicle.
Get permission from your instructor before
using any power tool or a cool-melt glue gun.
No additional sources of energy, such as
balloons or rubber bands, may be used in
powering the vehicle.
The mousetrap spring may not be altered or
heat treated. The spring may be removed from
the trap if authorized by the instuctor.
Only one mousetrap per vehicle is allowed.
Only standard mousetraps, as supplied, may be
used in the competition.
When designing the vehicle, consider how
easy it will be to replace the egg in your
design. This will help facilitate testing.
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Challenge: Mousetrap Missile Launcher
Objective

Procedure

Design and construct a vehicle that will travel in a
straight line to a predetermined firing area, launch
a Ping-Pong ball while in the firing area, and land
the ball in a target area.

1. Consider the objective and formulate a plan.
2. Make an initial sketch of the plan.
3. Build the vehicle using the tools and
equipment authorized by the instructor.
4. Test the vehicle and determine the length of
travel.
5. Make modifications to the vehicle and retest.
6. Prepare for the final competition.

Note: This is an advanced design competition and
may best be done in teams of four or more.

Required Materials
•

2 mousetraps

Suggested Materials
•
•
•
•
•
•
•

Wheels and axles
Washers
String
Dowel rods
Basswood
Skill and craft sticks
Various additional items as needed

Suggested Tools (not included)
•
•
•
•
•

Drill press or portable drill with drill bits
Cool-melt glue gun and glue
Band saw or coping saw
Pliers
Other common hand tools

Regulations
•
•
•

•
•
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Competition
•
•
•
•

•
•
•

Vehicles should be given three test runs, with
the closest attempt recorded.
The competition should take place in an open
area with a smooth floor.
Vehicles should be self-starting (no pushes in
the forward direction are allowed).
Vehicles must travel forward at least one meter,
but not more than two meters, before firing.
Vehicles may continue to move during and
after the firing.
The vehicles must remain upright and in
contact with the ground at all times.
The center of the target will be located six
meters from the starting line and two meters
to the right of the track.
The track should be one-meter wide.

Note: See the diagram on the next page for details
of the competition layout.

The instructor has the final decision as to
what additional items can be used in the
construction of the vehicle.
Get permission from your instructor before
using any power tool or a cool-melt glue gun.
No additional sources of energy, such as
balloons or rubber bands, may be used to
power the vehicle or launch the Ping-Pong
ball.
The maximum length, width, or height of the
vehicle should not exceed .5 meters.
Only two mousetraps per vehicle is allowed.
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Challenge: Mousetrap Missile Launcher
Competition Layout

Ping-Pong Ball

Launching must take
place within this area.

Track
Direction of Travel
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P.O. Box 1708 • Pittsburg, KS 66762
shop.pitsco.com
Toll-Free Orders 800-835-0686
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