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Bottle Balloon Vehicle 
DESCRIPTION: Students will build a vehicle from a water bottle that is powered by a balloon. 
The winning team will be determined by whichever vehicle travels furthest distance. 
 
A TEAM OF: 3 APPROXIMATE TIME: 50 minutes 
 
THE COMPETITION: Teams will be provided with a water bottle, balloon, scissors, tape, 
CDs, boba straws, normal straws, and bottle caps. They will be given 35 minutes to build a 
vehicle using the water bottle as the base and the rest of the design is up to the teams. The 
vehicle will be powered exclusively through the air coming out of the balloon. The inflation level 
of the balloon can be determined separately by each team. The vehicle must remain on the floor 
when traveling. During the 35 minutes, no team is allowed to test their vehicle. If the balloon 
pops, teams will be given another one. Teams will be given a maximum of 2 balloons. When 15 
minutes are remaining, teams must stop building. Teams will line up on a line and test how far 
their vehicle goes. They will be given 5 minutes to “fix” their vehicle. Then, one team at a time 
will test how far their vehicle for the final time. The distance that the vehicle traveled will be the 
final recorded distance. The distance will be the distance between the closest end of the vehicle 
to the starting line. If there is a tie, the winning team will be based on which team uses less 
materials. In the case that the vehicle goes off the track, the distance from where the vehicle went 
off the track to the starting point will be the recorded distance. The track will be 10 feet wide.  
 
SCORING: A point will be awarded for each whole inch that is traveled. If less than an inch is 
traveled, a point will not be awarded. The first place team will be the team with the most points. 
Second place will have the second most points and third place will have the third highest number 
of points.  
 
RECOMMENDED RESOURCES: 
https://www.grc.nasa.gov/www/k-12/airplane/newton.html  
 
http://pbskids.org/designsquad/build/rubber-band-car/  
 
http://pbskids.org/designsquad/build/4-wheel-balloon-car/ 
 
https://www.teachengineering.org/curricularunits/view/ucd_newton_unit  
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Flying It Wright 
DESCRIPTION: Students will create basic plane creations using a propeller and a rubber band 
as energy storage for the propeller. 

 
A TEAM OF UP TO: 2 APPROXIMATE TIME: 50 minutes 
 
THE COMPETITION:  
Contestants will construct a basic model plane of balsa wood powered by the required method 
(elastic energy and propellers) in 30 minutes. Within this time, they should also come up with a 
description of the dimensions and aspects of their plane that contribute to their overall 
mechanics. The plane should fit in specific dimensions, and will be tested by being flown in an 
open place from a certain point. The distance the plane measures will determine how many 
points the contestant gets, with higher distances earning more points. If there is a tie, the planes 
will be given bonus points based on their deviation from a straight line, added to their score to 
determine the winner. Contestants will be given 5 minutes of instruction including how to power 
the plane using a propeller and a rubber band. 

 
SCORING:  

1) Scoring will be broken up into construction and testing points. Construction points are 
more to check for rule violation and provide penalty. 

2) Each cm travelled will count for 10 points. 
3) The main tiebreaker will be based on the deviation from a straight flight path : the higher 

place goes to the smaller deviation. 
a) If this cannot determine a winner, the variable will be size; the smaller size wins, 

then weight, etc. 
4) If they break the rules, they will be punished accordingly. 

a) Breaking another person’s plane results in immediate disqualification, the team 
whose is broken will get the breaker’s plane 

b) If they do not have all their dimensions, they will be knocked off 100 points (100 
for each missing one) 

5) First, testing points are added up, then construction violations are factored in. From there, 
ties are broken. 

6) Highest Score wins. 
 
RECOMMENDED RESOURCES: 
https://www.youtube.com/watch?v=FB2g_q0n8mI 
https://ourpastimes.com/build-wooden-model-airplanes-4597115.html 
 
  

https://www.youtube.com/watch?v=FB2g_q0n8mI
https://ourpastimes.com/build-wooden-model-airplanes-4597115.html


Marshmallow Towers 
DESCRIPTION: In this event, competing teams will attempt to build the tallest building 
possible using only 20 marshmallows and 50 wooden stirrers. Teams can receive bonus points 
for adding weights to the top of their building in the form of toy cars.  
 
A TEAM OF: 2 APPROXIMATE TIME: 50 Minutes 
 
THE COMPETITION:  Participants will be put in teams of 2. The students will then be taught 
the procedure and purpose of the competition during the first 5 minutes. Each team will have 
only 20 minutes to design and build their tower. When each team is finished with their allotted 
time, they will have the option to add toy cars to the top of their structure to see if the structure 
can support its weight. Finally, the competitors will complete a report regarding the success of 
their structure.  

 
The following is a list of rules that teams need to abide by during the competition: 

1. The 20 marshmallows and 50 stirrers allocated to each team are the only materials that 
can be used during the event 

2. Marshmallows or stirrers can be broken and be used as multiple pieces while constructing 
the tower 

3. Electronic devices may not be used during the design and construction of the tower 
4. The tampering of other teams’ constructions is prohibited and will result in a 

disqualification 
5. Team members are allowed to communicate with each other, but cannot speak with other 

teams 
6. Teams are not allowed to continue building their tower after time has ended 
7. The team members are not allowed to touch the tower while the tower is being measured 
8. Marshmallows cannot be eaten 

 
SCORING: The height of the building will be determined by measuring the height from the 
bottom of the structure to the top of the structure using a tape measure. A team that submits a 
design within the first 10 minutes of building time will automatically receive 10 points. 
Additionally, each team will receive points equal to the height of the tower in centimeters (if a 
tower is 25 cm tall, then the tower will receive 25 points). Supporting the notebook adds 5 
points, and each added car is another two points. Every time a competition guideline is broken by 
a team, that team will automatically lose 10 points. Teams with the most amount of points win.  
 
RECOMMENDED RESOURCES: 
http://www.learnwithplayathome.com/2015/01/mini-marshmallow-and-toothpick-building.html 

 
  

http://www.learnwithplayathome.com/2015/01/mini-marshmallow-and-toothpick-building.html


Mystery Architecture 
DESCRIPTION: At the beginning of the event, teams will be given a bag of building materials 
and instructions for designing and building a device that can be tested.  

 
A TEAM OF UP TO: 3  APPROXIMATE TIME: 50 Minutes 

 
THE COMPETITION:  

1. Each team will be provided with a set of materials placed on individual tables, which will 
not be revealed until the event begins. (They will be given 10 pipe cleaners, 4 pieces of 
fettuccini, 2 index cards, and 4 inches of duct tape. They will also be provided with a pair 
of scissors, 1 ruler) 

2. The primary dimension will be the bridge which can support a can of soda across the 
longest gap for a minimum of 10 seconds without sagging beneath the table. Each team 
will be given a set weight to test their device as they are building. It will be measured in 
centimeters. 

3. The secondary dimension will be the weight of the bridge. 
4. After time begins, no team will be assisted from proctors, devices, etc. 
5. No work can be done after time is called and doing so after a warning will result in 

disqualification. A warning will be given 5 minutes before time is called.  
6. Interteam assistance is strictly banned. 
7. 3 testing apparatus will be set up for students to use one at a time to test their device 

before time is up.  
 
SCORING:  

1. Teams will be placed in two groups based on whether they supported the weight or not. 
2. Teams who break any parameters will be placed in the lower group. 
3. Each group will be judged based on the primary dimension within the group.  
4. Ties will be broken using the secondary dimensions. Lower weights will win. 

 
RECOMMENDED RESOURCES: Include some links here that the participants can reference 
when preparing for their event. 

http://pages.jh.edu/~virtlab/bridge/truss.htm  
http://www.tomwujec.com/design-projects/marshmallow-challenge/ 
http://www.asceville.org/activity-buildings-and-towers.html  
https://www.youtube.com/watch?v=g6Ll9R7JNxE  
https://www.youtube.com/watch?v=J88LnUYYEPo  
https://www.youtube.com/watch?v=-wk03MuqQiE 
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Shockingly Fast 
 

DESCRIPTION: Students will create their own electric motor out of a battery, copper wire, and 
magnets 

 
A TEAM OF UP TO: 2  APPROXIMATE TIME: 50 Minutes 

 
THE COMPETITION:  Students will have 60 minutes to build and test an electric motor out of 
materials and test them to see which one is the most effective. 
Students will be provided with the following materials: 

● 1.5V battery 
● Insulated Copper Wire 
● Magnet 
● Scissors 
● Sandpaper 
● Paper Clips 
● Tape 
● Plastic Fan 
● Wood blocks (for stabilizing the battery) 

Students will have 60 minutes to build and test their electric motor. An instruction sheet will be 
provided to students. Students do not have to follow the instruction sheet and can improve their 
electric motor, but they are limited to 1 battery. Once students are done building the motor, they 
will test it by measuring the rotational speed of the loop. 

 
SCORING: Scoring will be decided by the rotations per second of the copper loop. A slow 
motion video will be taken of the coil spinning. The amount of rotations in one second will be 
used to determine the score. In case of a tie, the team that finishes building first will win. 

 
RECOMMENDED RESOURCES:  

http://www.instructables.com/id/How-to-Make-a-Simple-Motor/ 

https://www.youtube.com/watch?v=5BQxAMFdRq8 

 

 

 

 

 

http://www.instructables.com/id/How-to-Make-a-Simple-Motor/
https://www.youtube.com/watch?v=5BQxAMFdRq8


The Instruction sheet for the event: 

 

1. Make a copper wire coil by wrapping the copper wire 10–15 times 
around the battery (or anything tubular like your finger or pencil).  

 

 

2. Wrap the two ends around the coil so that they are opposite each other and facing outwards.   

 

 

3. Using scissors or sandpaper, scrape off half of the diameter of the 
copper wire insulation from the same side of both the coil ends. This 
step is very important. Make sure you ONLY scrape off HALF of the 
insulation from the wire, else you may short circuit the battery. 

 

4. Place the large safety pins on each end of the battery terminals as 
shown. Keep in place using insulation tape.   

 

5. Place the magnet on the body of the battery.  

 

6. Balance the ends of the copper wire coil by inserting them through the 
rings in the safety pins.  

 

7. Flick the coil and watch it continue to spin. Some adjusting of the clips 
and coil may be required. 

 

If your coil is not spinning: 

● the coil may have too many loops of wire or not enough – try experimenting with a 
different number of turns in the coil 

● readjust the end wires – they need to be straight and even to work effectively 

● check that the scraped sides of the ends of the coil are facing the same way. 



Water Filtration 

DESCRIPTION: Students will be taught the process of commercial water filtration from the 
reservoir to tap. Additionally, students will construct their own makeshift water filtration tube. 
 
A TEAM OF UP TO: 3           APPROXIMATE TIME: 50 Minutes 
 
THE COMPETITION: After learning about the importance and use of water filtration, students 
will be required to construct their own water filter. Students will be provided the top half of a 2L 
plastic bottle, coarse sand, fine sand, rocks, pebbles, charcoal, and a coffee filter. They will also 
be provided with half a cup of dirty water containing sand, dirt, and rocks. Students will then be 
allotted 40 minutes to construct their own water filter. Students will not be allowed to use their 
phones to help them. However, they can ask for help from any of the volunteers. If the students 
finish early, than they can use any remaining time to test out and modify their filter.  
 
SCORING: Participants’ water filters will be tested based on the clarity of the resulting filtered 
water, as measured by the transparency of the water. A light will be shone through the water, and 
the brightness of the light will be measured after it has passed through the water. Winners will be 
ranked by transparency. 
 
RECOMMENDED RESOURCES: 

How to construct water filter? (Science Project) 

Overview of Water filtration:  
 

https://www.youtube.com/watch?v=bMOnWGxOo14
https://www.youtube.com/watch?v=r8xNbv58oWc

