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Background Information on Project MISSE

Project Coordinated By the Wright-Patterson AFB                  Educational Outreach Office

The Idea: 

Project MISSE (Materials on the International Space Station Experiments) is an Air Force initiative to put passive materials experiments on orbit for one to three years.  Partners in this project are the Air Force Research Lab (AFRL), Boeing Phantom Works, NASA Langley, and Wright Patterson Air Force Base (WPAFB).   Students were given the chance to participate in this once-in-a-lifetime opportunity thanks to forward thinking of the AFRL Materials and Manufacturing Directorate at WPAFB who thought it would be great to offer leftover space to local students and teachers to try some experiments of their own.   With the help of the WPAFB Educational Outreach Office, who receives contractor support from the Wright Technology Network, schools were contacted, and experiment ideas were submitted, reviewed, and developed with help from mentors from WPAFB. 

Four Passive Materials Carriers (PECs) will hold the tests.  Two will remain on orbit for one year, and two will remain on orbit for three years.  The one-year experiments were lifted into orbit on STS-105, Discovery, on 10 August, 2001.  The PECs were attached by EVA to the handrails of the Quest joint airlock module and opened to the space environment.  These materials tests are the first to be taken to ISS and exposed outside the station, and only the third time in the history of  the space industry that materials tests of this nature have been performed.

How Student Experiments Were Selected: 

The students were challenged to identify a problem related to long duration flight, propose a solution to the problem, and design a passive test to help solve the problem.  Student projects also had to be applicable to improving a condition of life on Earth.   Over 60 projects from student teams in Ohio and Kentucky, 1st through 10th grades, were submitted for initial consideration.  After a preliminary review by the Educational Outreach Office, 30 projects involving over 300 students were approved for further development. Mentors from Wright Patterson Air Force Base worked with the students to develop and refine their projects. A final inspection of the projects was held at the United States Air Force Museum on June 8, 2000.  Of those 30 projects, 27 student experiments have been included in the mission. Student teams explained their projects to Air Force Research Lab personnel who reviewed them for validity.  Eleven of these projects were integrated onto the first PECs which were launched in August 2001.  The rest will be integrated into the 3-year PECs nad placed on ISS approximately 15 months later.  Upon return, student teams will analyze results at Wright-Patterson with the help of their mentors.  These student projects are the first to remain outside ISS, exposed to the space environment.  

Teacher advisors to the student teams have stayed involved as primary advisors, and continue involvement with the project with both the student team and their present classes thus broadening the influence of the project on space science.  In addition, new teachers are continually added to the influence and invited to participate as MISSE students progress through school during the course of the mission.

Brief Description of One-Year Student Experiments (STS-105):

Laser Efficiency:  Grade 5  Mills Lawn Elementary School, Yellow Springs, OH

Teacher:  Connie Jensen

Summary:  Students built three semiconductor lasers, obtained efficiency curves for each, and will test and graph the degradation of performance and efficiency when exposed to the space environment over varied periods of time.  One laser will fly in a GAScan on STS-105, one laser will stay on orbit for one year, and one laser will stay on orbit for three years.

Dirty Shirts – We Have the Solution:  Grade 10 Stebbins High School, Mad River Township, OH
(237-4250)

Teacher: Kathy Schultz

Summary:  To investigate the effect of the space environment on terrestrial and space-qualified fibers in hopes of determining a lightweight method of cleaning clothes on long duration missions out of Earth orbit.  ILC Dover, a manufacturer of EVA suits, supplied the Kevlar, VecTran, and Ortho fabric for the test, and has interest in the results.

Alternative Crops for Kentucky:  Grade 10  Simon Kenton High School, Independence, Kentucky (606 363-4153)

Teacher:  Bill Schneider

Summary:  To test the effect of the space environment on the fibers of traditional Kentucky crops in hope of discovering a byproduct use for the altered crop replacing tobacco as the state’s agricultural focus.

Space Mold:  Grade 6 Ankeney Middle School, Beavercreek OH (429-7567)

Teacher:  Christopher Nartker  

Summary:  To test the ability and nutritional value of non-processed stable foods after exposure to the space environment in order to supplement diets for crews in long duration flights and as a method of reducing agriculture mold damage to world food banks.

Big Chill for Food-A-Way:  Grade 8  Radcliff Middle School, Jefferson Township, OH

Teacher: Dianna Ervin  (now at Tri-County North M.S. (962-2631))

Summary: To test the ability and nutritional value of processed foods after exposure to the space environment in order to supplement diets for crews in long duration flights and as a comparison to the Space Mold project.

Stop Bacteria Dead In Its Tracks:  Grade 10 Stebbins High School, Mad River, OH  (237-4250)

Teacher:  Kathy Schultz

Summary:  Test the ability of human flora bacteria to survive the space environment in a spore state. Companion project to Dirty Shirts.

Effected Bacteria:  Grade 8 Radcliff Middle School, Jefferson Township, OH

Teacher:  Dianna Ervin (now at Tri-County North M.S. (962-2631))

Summary:  Test the ability of agricultural bacteria necessary for plant survival to survive transport through the space environment on long duration missions.  The bacteria will be necessary for plants to germinate and survive in agricultural plots in colonies on other worlds.  Companion project to Space Mold and Big Chill for Food-A-Way.

Saving Human Lives:  Virus in Space:   Grade 10 Stebbins High School, Mad River, OH  (237-4250)

Teacher:  Kathy Schultz

Summary:  To research disruption of the AIDS virus reproduction cycle by exposing the protein from a chicken retrovirus used to study AIDS to the microgravity environment for a long period of time.

Project MISSE Patch:  The MISSE mission patch was designed by 10th grade arts students at Dayton Christian High School in Dayton, OH, and has been adopted by the Air Force as their official mission patch.   The mission patch is painted on plaques attached to the PECs as space-qualified paint test patches for AZ Technologies.

Teacher:  Dean Whiteford (278-9645)

Students:  Mike Erickson and Dave Lee

Alien Catcher:  Grade 1, Incarnation School  (433-1051)

Teacher:  Helen Ellis-Jauch

Summary:  To take a picture of an alien by luring it into camera range using Reeses Pieces candies sewn into a fishnet (Honest! It was so cute we had to include it!).

Ohio Coneflower Seeds:  Purple coneflower seeds from Ohio were donated by the Ohio Department of Transportation for flight on MISSE.  Upon return, the seeds will be packaged and distributed to Ohio schoolchildren in time for the 2003 Celebration of the Wright Brothers First Flight.  The seeds will be grown, and the results charted by the students.  Growth results for these hardy wildflowers will be compared to NASA’s tomato seed experiments. (POC: Educational Outreach Office, WPAFB)

Prairie Seeds for Huffman Prairie: Huffman Prairie at Wright Patterson Air Force Base in Ohio is where the Wright Brothers tested their planes and perfected controlled flight.  The seeds were hand-harvested from Ohio prairies by Brother Don Geiger at the University of Dayton, and will be planted at Huffman Prairie by Ohio schoolchildren in time for the 2003 Celebration of Flight. (POC: Educational Outreach Office, WPAFB)

Follow-Up and Follow-Through:
It is the intent of the WPAFB Educational Outreach Office to keep student teams together through a series of events over the course of the mission, and to introduce them to the variety of exciting careers that will allow them to continue to work in a technology field.  

The vision of many of these projects is beyond the years of so many of these young scientists.  Their enthusiasm for the project and for space-related knowledge is tremendous and should be encouraged.  It is this enthusiasm and spirit of discovery that will help lead our nation into the next century.  Our ability to fire the imaginations of students and lead them into careers that allow them to pursue their interests in these areas will ensure an innovative and science-rich workforce for the future.

For More Information on Project MISSE:

Connie Jensen
WPAFB Educational Outreach Office

(937) 255-5259 
(937) 904-8622

e-mail: Connie.Jensen@wpafb.af.mil
