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Long Term Problem: Marvelous Machines
 

 

 

A.  The Problem  

Teams will design and construct a device that will use one or more simple machines to perform the following functions within 30 seconds:
 

● ring a bell
● turn a fan blade (must be clearly noticeable by Judges)
● raise an object a minimum of 5 cm.
● stretch a rubber band
● spill a container of beans (minimum 10 dry beans)
● burst an inflated non-latex glove
 

Simple machines that will be scored are:
 

►lever
►wheel and axle 
►inclined plane
►wedge 
►screw
 
B.   Rules and Limitations

1. The entire device must be no larger than a meter cube.  Segments of the device may extend beyond the meter cube during the running of the device, but all parts must begin and end within the meter cube.  

 


2.  Each team will use a 4’x4’ piece of plywood (provided at the event) under their device to protect the gym floor.  If there is a possibility that your device will make a mess of any kind, you must provide additional protection for the floor.
   


3.   Teams may not use electricity, remote control, manufactured motors, battery power, fire, CO2 cartridges, gases, explosives, liquids, animal power, human power or anything else that may be harmful and might cause excessive clean-up issues.  

 

4.   The simple machines used must perform the function of that particular simple machine during the competition timing.  The "action" of the simple machine must be going on during the timed competition.  For instance:  a screw used to hold two pieces of the device together is not actively performing its function during the competition.
 

5.     The simple machines used must perform their function as defined.  (Again, to elaborate on the screw example:  A screw used to pop an inflated glove is not being used as a screw.  It is being used as a wedge.)  
          

6.       Each team will be given one try.  A “try” will consist of one team member starting your device.  
 

7.       The device must be triggered by one team member.  After initial triggering, no team member may touch the device until the device has run its course. 
 

8.
Standard parts, items, etc. may be purchased and used in constructing your device. Teams may spend up to $10.00 for materials. Ordinary “found” objects may be used and not counted against the $10.00 limit. Example: A team may use Lego pieces, just as long as a large portion of their device isn’t constructed with LEGOS.  (Since judges need to make the decisions, teams are encouraged to make their devices so they aren’t marginal when it comes to this rule.  Most judges will easily spot a device if it is largely constructed with manufactured toy parts or pieces.) Devices based on a manufactured toy/object may be disqualified.
 

9.  Each device must be labeled with school name and team name.
 

10. Teams should consist of 3-4 students.  
 

11.
Coaches and/or parents are not considered team members.  As resources, they may be asked to host group meetings and to monitor the planning/building sessions.  They may facilitate obtaining construction materials, tools, and research materials, and they may teach and/or demonstrate how to use specific tools. Adults may provide instruction on general concepts such as friction, scientific method, propulsion principles, etc. They may also provide necessary transportation. As difficult as it may be, coaches and parents are asked to let the students do the planning and construction of the device, as well as the problem solving, with as little adult intervention as possible. The general rule is: If the students can’t do it by themselves, they need to find another solution. 
 

 

 

 

C.      The Competition

1.  When directed, students will take their devices from the small gym to the staging area at the back of the big gym and then sit as a team in the bleachers.  Only students are allowed to carry devices to the staging area.  Please keep this in mind as teams are constructing devices.
 


2. The announcer will let teams know when it is time for them to leave the bleachers and set up their device.  Each team will then have 5 minutes to get their device ready for the competition. Only team members (no coaches or parents) will be allowed to participate in set-up.
 

 
3.  After the 5 minute prep time, the announcer will call "Time."  The teams will then wait for a judge to come and tell them when to trigger their device.  At that time, the designated team member will explain to the Judges how their device is designed to work and then start the device. 
4.   All team members must remain at the competition area before the device is triggered and must remain there until the device is done.
 

5.  Timing will begin the moment your device is triggered.  
 

6.  Timing will end the moment one of the following

occurs:
 

       a. your device stops (expectedly or unexpectedly)
 

       b. one minute has elapsed
 

          
c. your inflated non-latex glove pops
 

 

 

D.    Scoring 
 

 


1.  Scoring for Machines:
 

    

Points will be awarded for the following as indicated:
 

       ►using a lever                                        

25
       ►using a second lever                          


5
       ►using an inclined plane                        

25
       ►using a second inclined plane             
   
5


►using a wheel and axle                         

25
       ►using a second wheel and axle              

5
       ►using a wedge                                     


25
       ►using a second wedge                           

5
       ►using a screw                                     


25
       ►using a second screw                            

5
                ►ringing a bell                                         

25
       ►raising an object                                  

25
       ►bursting an inflated non-latex glove    

25
       ►stretching a rubber band                     


25
       ►spilling the beans                                


25
       ►turning a fan blade                              

25
 

        *In this context, the term "using" means performing the function of that particular simple machine during the competition timing.  (See Rules and Limitations 4 and 5 for more information.)
 
          
2.  Timing Scoring:
 
          
Remembering that the objective is to have your machine run for 30 seconds, points will be awarded as follows:
 

 5-15 seconds                              20 points
 16-25 seconds                            30 points
  26-34 seconds                            50 points
  35-44 seconds                            30 points
          45-55 seconds                            20 points
 



3.  At the conclusion of each team’s performance, judges will review the scoring results with the team members before they are dismissed.  A team member, not an adult, must present any difference of opinion to the judges at this time.  This is the team's only opportunity to confirm their performance and scoring. A team member will sign the score sheet to indicate the team’s agreement with the score. Once the team leaves the competition area, they are no longer permitted to dispute the score (e.g. later in the round or at the end of the event).  The judges’ decisions are final.  Please graciously accept the judges’ decisions. (
 



4.   In the event of a tie, the teams should be prepared to answer oral questions about the science of simple machines in a spelling bee format.
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1.  To help supervise students, at least one parent-volunteer (coach) for every team is required to accompany the group.  This individual should be available to the students throughout the event. It is not appropriate for this volunteer to drop the kids off and then return to pick them up at the end of the event.

2.  All participants and their chaperones are encouraged to stay for the entire Mind A-Mazes competition and awards time. 

3.  Only student competitors will be allowed on deck during set-up and the competition.  All coaches and parents must remain in the bleachers.  Failure to do so may cause disqualification of the team.

4. This competition requires many person-hours to put together. Please begin recruiting parent volunteers who are willing to help with registration and to act as judges and scorers for the Long-Term and Spontaneous Problems.  They will be trained prior to competition. Coaches are responsible to confirm that your volunteers will be there! Please see attached information on the Volunteer Screening process for KPBSD.

5.  All teams will participate in a Spontaneous Problem after both Divisions have finished the Long Term Problem (see attached schedule).  The Spontaneous Problem will be structured to allow several or all teams in a division to work the problem at the same time.  Please be aware that the Spontaneous Problem could require teams to design, create, build, think, respond, read, and communicate verbally and/or non-verbally.

6.  6.  Any student in grades 4 – 12 is invited to participate in Mind A-Mazes.  Please publicize this event in your buildings.  3 - 4 teams per school are generally invited to the District Wide competition.  Teams will register as either Junior Division (4-6th grade) or Intermediate/Senior Division (7-12th grade), and must register at the level of the highest grade member of their team.  Coaches should be prepared to have a school-wide runoff to determine which teams will compete at the district-wide competition.
7.  All problem clarifications will be published on the Mind A-Mazes Blog.  It will be each team’s responsibility to check the blog periodically to make sure they are aware of and meet the clarifications listed.

Guidelines for blog use: 
● Go to:  www.mindamazes.blogs.kpbsd.k12.ak.us
● Click on: Ask a Question (Problem Clarification) 
● Follow the prompts and Send in your question for review by our judges.

**Please review the given rules and previous clarifications before submitting new questions. Coaches are expected to review all questions or comments posted on the blog and share this information with their teams. Be aware that students will create exceptions to these guidelines, and the judging of these exceptions will be up to the discretion of the judges at the competition. 
Mind a-Mazes 2018
Who:
●Open to any KPBSD student in grades 4-12



●Students work on a team of 3- 4 students with an Adult Coach



●Junior Division: grades 4 – 6



●Intermediate/Senior Division: grades 7 – 12



●Division is determined by the team member with the highest grade level 
What:
A KPBSD problem solving competition sponsored by Quest

●Long Term Problem - different every year – teams receive the problem several weeks before the competition and work to complete their solution to the problem up until the day of the event.

●Spontaneous Problem – a problem presented at the competition for teams to solve within a very short amount of time.

Where:
Soldotna Prep~ 426 West Redoubt~ Soldotna, AK 

When:
District Competition: Saturday, October 13th, 2018
●3-4 teams per school will be invited to this District Wide competition.  Therefore, individual schools may need to have an “in-school run-off” prior to this competition.  These dates will vary by school. 

Why:
●To promote problem solving and team work skills  


●To provide students with creative thinking opportunities


●To have fun!

How:
●Get the Long Term problem and information from Quest Teacher
 



●Form a team, recruit an adult Coach and start solving the Long Term Problem!

●Make sure to check the *Mind a-Mazes Blog regularly for: 

1. Updates on Problem Questions &Answers

All teams are expected to be up to date on additional information, as all problem clarifications do apply to all teams; not just the team that asked the question! 

2. Team Registration forms; competition deadlines and pertinent information 
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www.mindamazes.blogs.kpbsd.k12.ak.us
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Mind A-Mazes 2018 “Marvelous Machines”
Saturday, October 13th - Soldotna Prep School
Schedule of Events
 
9:00 – 10:30 AM:  Judge’s training, (judges only, meet in Library)
 

10:30 AM:  Registration volunteers report to school foyer
 

11:00 – 11:30 AM:  Junior Division (grades 4-6) team check in at registration tables – set up continues until 12:00.
 

11:30 – 12:00 noon:  Intermediate/Senior Division (grades 7-12) team check in at registration tables - set-up continues until 12:15 PM.
 

12:15 PM:  Proceed to bleachers in big gym for welcome and announcements.  All students are expected to be in the big gym at all times after 12:15.  Students found in other areas without adult supervision may be disqualified. 
 

12:30 – Junior Teams begin Long Term Competition.  

All students in the bleachers are expected to be a good audience.  This means remaining in your seat until your team is called on deck and returning to your seat after competing in the competition. Thank you!
 

1:30 PM*:  Intermediate/Senior competition
 

2:30 PM*:  Spontaneous Problem for all divisions
 

3:00 PM*:  Awards Ceremony
            First, Second and Third place plaques will be awarded in each division to the team with the greatest Total Score.  Teams earning the most points in the Spontaneous Problem in each division will be honored with a Blue Ribbon. One “Judges Choice” plaque will be awarded in each division.  This award is for the device and solution which, in the judges’ opinion, shows the most creativity and innovation. 
 

*Competition times may vary depending on number of entrants.
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All volunteers will need to complete an online background check. This needs to be done yearly.

Log on to http://www.kpbsd.k12.ak.us/
The district website has changed. At the home page, click on “Volunteers” and then “Volunteer Openings”. Then click on the “Apply” button next to the school you wish to volunteer at. 

Any person wishing to volunteer to work at the Mind a-Mazes competition will need to complete the volunteer screening process which includes a background check.

For additional information please contact:

Kelsey Ciufo kciufo@kpbsd.k12.ak.us
Laurie Wood lwood@kpbsd.k12.ak.us
Or call: (907)714-8888

