Marshmallow Launcher Competition
Objective

The objective is to launch a free flying marshmallow at a target 50 feet away and land it on the target’s bulls-eye. The 50 feet will be measured from the designated launching area to the target’s bulls-eye. The final resting place of the marshmallow on the target will be recorded as your team’s attempt. An average of your team’s three attempts will be used to score the team.  The team with the most points wins.

Rules
1. You must design a device to launch the marshmallow, i.e. the marshmallow cannot be thrown.

2. The total cost of the device may not exceed $20.00. Receipts must be attached to the report and available at the judging station. If you cannot provide the receipts, or the receipts are not from a local retail store, your team will not be allowed to compete.

3. The items used in the construction of the device must be purchased at local retail stores, such as Home Depot, Target, Wal-Mart, etc. (The company name will be labeled on the receipt.)

4. The marshmallow will be provided at the competition site. The marshmallow will be the large type of marshmallow (versus the miniature type).

5. Once launched, the marshmallow may not be subjected to any additional force other than gravity and the wind, and it cannot be in a powered vehicle.

6. Other than limited reshaping, you may not alter the physical or chemical state of the marshmallow. Also, you may not increase or reduce the weight or mass of the marshmallow. The marshmallow must be completely edible at all times.

7. When the marshmallow comes to rest, it must be in direct contact with the competition surface and must be completely detached from any foreign object.

8. The final location of the marshmallow is defined as the location on the target where the marshmallow comes to rest (no longer moves).

9. No chemical reactions using fire or explosives may be used.

10. No AC current will be allowed.

11. The marshmallow must travel with no solid connection to the ground.  
12. On the day of the competition, any competition judge may disqualify your team based on safety issues.

13. Ties will be determined by least cost.
14. The entire launch mechanism must originate from the launching area prior to launch.
15. The launching device cannot be in contact with the ground in the target area and launch area, simultaneously, at any time.

Scoring

This project is worth a total of 1000 points. The 1000 points is split up into three main categories:

1. Pre-competition Evaluation – This category is worth 300 points. The 300 points is split up into five sections for which you will receive a score of 0 or 60 (no intermediate values will be assigned):

1. Creativity – worth 60 points. Points will be awarded for how creative the design is.

2. Professionalism – worth 60 points. Points will be awarded for how professional the design is.  The design team is also responsible for presenting themselves in a professional manner throughout the competition.
3. Operational Soundness – worth 60 points. Points will be awarded based on whether the device can perform the assigned objective soundly or not. 
4. Design meets specifications – worth 60 points. Points will be awarded based on whether the design meets the specifications or not (capable of transporting the marshmallow 50 feet, does not contact the launch and target area after the marshmallow is launched, etc…)
5. Device Cost – worth 60 points.  Points will be awarded if receipts are presented for all materials used in your device and if the cost of the materials is less than or equal to $20.00

2. Distance & Accuracy – This category is worth 350 points. The 350 points is split up into two sections:

1. Distance – worth 250 points. Points will be awarded based on the maximum distance a marshmallow travels: (distance)*(5) = points, where the distance used in the calculation can be a maximum of 50 feet (i.e. if your marshmallow travels farther than 50 feet, you will only receive 250 points since this is the maximum).

For example, if your farthest marshmallow travels 20 feet, then you will receive (20 feet)*(5) = 100 points out of a maximum 250 points. If your marshmallow travels farther than 50 feet, you will not receive “extra” points. The maximum number of points possible is 250 points, which is (50 feet)*(5) = 250 points.

2. Accuracy – worth 100 points. Points will be awarded based on how far away your marshmallow is from the target’s bulls-eye. For every inch your marshmallow is away from the bulls-eye, 1 point will be deducted from the maximum 100 possible points. 

For example, if your marshmallow lands 50 inches away from the bulls-eye, then you will be awarded 100-50 = 50 points. However, you will not receive a negative score. For instance, if your marshmallow lands 144 inches away, then you will receive a score of 0 points, not -20 points.

3. Technical Paper – The report is worth 350 points, and these points will be awarded by your mentor based on your team’s paper.  EVERY GROUP MUST SUBMIT A TECHNICAL PAPER the day following the competition. Papers should be written in a professional manner and must follow the template online. A sample grading sheet is also provided online in an effort to facilitate your understanding of the grading criteria.
The sum of the Pre-competition Evaluation and Distance & Accuracy score, minus any deductions, will be used to determine which team has won the contest. In the case of a tie, the team that is closer to the bulls-eye (individual launch) will win. If there is still a tie, the team with the highest “Design” score will win. If there is still a tie, the team with the least cost will win (with proof by receipts).

Grading
When you combine the scores from the three categories – Design (300 points), Distance & Accuracy (350 points), Technical Paper (350 points) – you will receive a score out of a total possible 1000 points (300+350+350=1000), thus your group’s final score is determined by the following formula:

Group Final Score = (design + distance & accuracy + technical paper)

This score is not what you will receive as a grade. Your grade will take into account a peer evaluation. Each member in your group must fill out a peer evaluation. If you don’t do a peer evaluation, you will receive a 100 point deduction. In this peer evaluation, you will “grade” your teammates in three areas:

1. Attendance – worth 10 points. You will grade your teammates’ attendance on a scale of 1 to 10, where 10 should be given if your teammate attended all meetings/events.
2. Mental Contribution – worth 10 points. You will grade your teammates’ mental contribution on a scale of 1 to 10, where 10 should be given if your teammate contributed their fair share to the design and other intellectual aspects of the project.
3. Physical Contribution – worth 10 points. You will grade your teammates’ physical contribution on a scale of 1 to 10, where 10 should be given if your teammate contributed their fair share to the physical aspects of the project such as building the device.
As you can see, there is a total of 30 points for each peer evaluation. However, each person will receive multiple peer evaluations. Therefore, all peer evaluations will be added together and the total will be used to determine your grade. For example, if you have four people in your group (including yourself), then you will have three peer evaluations from your teammates. If you get a 10/30 from teammate 1, a 20/30 from teammate 2, and a 30/30 from teammate 3, then your total peer evaluation score will be: (10+20+30)/(30+30+30) = 60/90 = 0.67 or 67%. The peer evaluation score that you receive will be multiplied by your group’s final score from the competition to determine how many points out of 1000 you will receive. Thus, your grade is determined by the following formula:

Your Grade = [(Group Final Score)*(Peer Evaluation Score)] 
Following the previous example where you receive a 67% for your Peer Evaluation Score, let’s say your group received 900 points for the competition. Your grade will not be 900, it will be [(900)*(0.67)] / 1000 = 603. Peer Evaluations can dramatically change your grade, so please be fair when you’re evaluating your teammates. This system is used to ensure teamwork and fairness among teammates. If you feel that you’ve been treated unfairly in your group, please talk to your mentor. Your mentor will act as an arbitrator.

Project DUE for Testing: Monday, December 3rd
Project DUE for Competition: Thursday, December 6th
Technical Paper Due: Monday, December 10th  


