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This document outlines the benefits and impact of the project and outlines commitments expected of the 
participants. Participation in this project is voluntary, it is an honor and extraordinary learning opportunity. The 
2017 and 2018 WI Space Crystal Mission has been described as life-changing by its participants.  

Please make sure you understand the amount of time and effort that this project requires. Whereas the 
commitment is not overwhelming, it is significant, and needs to be a top priority for participants. At times this 
may require that you place it before other activities. 

 

Participation Benefits 
The participants are introduced to the art and science of crystal growing, crystallography, the scientific 

method, solution chemistry, compound solubility and purification, optical microscopy, and microgravity. The 
Wisconsin Space Crystal Mission, an engaging cross-curriculum activity, will allow the students to learn an 
advanced vocabulary and essential laboratory skills such as working creatively, collaboratively, and keeping a 
detailed log of their experiments.  

The participants will collaborate with the Center for the Advancement of Science in Space (CASIS), the 
sole manager of the International Space Station U.S. National Laboratory. The goal of this collaboration is the 
development of the ground crystallization into an on-orbit experiment by the students. The participants will be 
partnered with a CASIS team that understands space conditions and will teach the students how to modify the 
experiment to successfully execute it in the environment of the ISS NL. This program will expose the students 
to the special characteristics of engineering, research, and operations in a space environment. As the 
commercialization of low earth orbit grows, the understanding of these unique characteristics is essential for the 
next generation of engineers and scientists who chose to pursue careers in these businesses. 

The participants will collaborate with the University of Wisconsin–Madison Chemistry Department to 
design experiments, prepare presentations, and posters. Students will learn from experienced Ph.D. chemists 
who are established leaders in their fields. One or two of the team members will design promotional materials 
for the Space Crystal Mission that will be used to publicize the project. They will also serve as the team 
publicists.  Their duties will include taking and sharing photos, conducting interviews, posting to social media 
sites and maintaining a blog about the project.   

The participants may have an opportunity to present their project at the Kennedy Space Center and 
observe a launch of a SpaceX rocket that will bring the experiments to the ISS NL. The experience will prepare 
the students to apply for a travel grant to the annual International Space Station Research and Development 
Conference. 

 

Expected commitment 
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This project is approximately a year-long commitment. The SpaceX-20 launch date is scheduled for 
March, 2020 and is subject to change.  

Each participant is expected to communicate with the project organizers and other participants as needed 
via e-mail in a professional, courteous, and expeditious fashion.  Monthly progress reports will need to be 
submitted to the project leaders. 

Participants will attend multiple meetings in the UW-Madison Chemistry department. On average, these 
meetings take place once a month and last 2-3 hours, typically on the weekend. These meetings will allow 
students to get to know each other, work on experiments in a professional laboratory setting, and learn more 
about the visit to the Kennedy Space Center.  

Participants will be assigned tasks on a regular basis (about once a month). These will include essay 
writing, research projects, experiment development, PowerPoint presentation preparation, and poster 
preparation. The task deadlines will be strictly adhered to. Many of these are collaborative efforts and support 
and advice will be available.  

The WI Space Crystal Mission team members are expected to participate in the experiment preparation 
at the CASIS center in Florida and make oral and poster presentations at the Kennedy Space Center. In 2017 
and 2018 such a trip required a minimum of five days, and the suggested time was seven days due to possible 
launch time delays. This portion of the visit requires work with CASIS and NASA scientists and is the most 
important part of the project. It is also a financial commitment. At this time no financial support is available 
from the organizers.  

Participants will be expected to conduct follow-up work after the crystallization experiments return from 
the ISS NL to Earth.  

Participants will be expected to have signed photo releases (by the parents or guardians) in order for the 
contest-related photo and video materials to be used for promotional purposes.  

 

Commitment to the Team 

The WI Space Crystal Mission is a team activity and both leaders and members will rely on each other (and 
student families) in order to succeed. Please note that whereas efforts to help students accomplish the assigned 
task will be made whenever possible, failure to honor the outlined commitments may result in the dismissal of 
the participant from the project at the sole discretion of the organizers. Many of the assignments have set 
deadlines that must be adhered to.  Failure to meet deadlines without prior communication with a project leader 
may result in dismissal from the project.   
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Detailed Project Description  
This section is intended to inform the participants of the large scientific scope of the project in a question and 
answer format.  
 
a) How does the project familiarize participants with the concepts of space research and the International Space 
Station National Laboratory?  
Answer: The development of the ground crystallization into an on-orbit experiment will be conducted by the 
students. They will be partnered with a team that understands space conditions and will help educate them so 
that they can modify the experiment as needed to work in the environment of the ISS NL. The students will be 
exposed to designing an experiment with constraints such as environmental conditions, materials and weight, 
physical differences such as no buoyancy driven convection, and many other adaptations and experience 
associated with space flight. The students selected to fly their crystallization conditions on the ISS NL are 
expected to use blogs and other social media to share this learning with the entire program essentially enabling 
this learning for every student who participated in the competition. 
 
b) How does the proposal provide hands-on, problem-based or high fidelity simulated experiences?  
Answer: Translating an optimized ground laboratory experiment to spaceflight conditions aboard the ISS NL 
will require modification and testing of their understanding prior to the spaceflight experiment. Once the 
experiment is on-orbit the students will monitor their experiment while performing the companion ground 
reference experiment, and then receive the microgravity grown crystals for comparison to the ground reference 
crystals. This experimental setup will provide many opportunities for hands-on work not only for the selected 
students but also for those that follow the spaceflight and enabling them to also perform companion experiments 
on the ground in their classrooms. 
 
c) How does the proposal communicate research, technology and engineering career options? Answer: This 
program will expose the students to the special characteristics of engineering, research and operations in a space 
environment. As the commercialization of low earth orbit grows, the understanding of these unique 
characteristics is essential for the next generation of engineers and scientists who chose to pursue careers in 
these businesses. 
 
d) Does your proposal need to be implemented in the space flight environment (i.e., ISSNL)? If so, why?  
Answer: Yes, this proposal seeks to take the winners of the ground crystal-growing contest and fly their 
optimized crystallization conditions to grow an even better crystal in microgravity. Therefore, the main 
emphasis is to harness the ISS NL to provide inspiration for more participation and learning in the area of 
molecular crystallization and the use of microgravity to enhance that process. 
 
e) Does the proposal need access to International Space Station flight resources? If yes, provide your best 
estimates of the type of resource requested. Flight resources examples include crew time, in-flight data (video, 
photographs, data recording, etc.), use of new or existing space station laboratory equipment. (Note: CASIS 
highly encourages teaming with an implementation partner to ensure success of a space-based education 
proposal by helping to define what resources are needed.)  
Answer: Based on discussions with CASIS, it is expected that the vials that the students currently use to 
crystallize on Earth can be used on the ISS NL. An incubator will likely be required to ensure proper 
crystallization temperatures and crew would be required to transfer vials from stowage to incubator and back to 
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stowage for return. Photos and videos of the vials will be requested to document the crystal condition before 
return and to be used for social media and other program learning/marketing opportunities. 
 
f) What are the anticipated benefits and outcomes of the proposal? If the proposal builds on existing program 
include past performance outcomes.  
Answer: In addition to growing crystals, the students will learn about solution chemistry, compound solubility, 
purification, crystallization, optical microscopy, and microgravity. In the process the students will adopt an 
advanced vocabulary and learn to work in teams, keep detailed records of their progress, communicate with 
their teammates, and follow good laboratory practices. The proposal builds on the success of the 2014-2017 
Wisconsin Crystal Growing Contests – and the first Space Crystal Prize 2017. 
 
g) Are there any products or services being developed or delivered for CASIS and/or others? If so, describe.  
Answer: The participants will design crystallization procedures for inorganic salts that can be executed on earth 
and reproduced in orbit. The appropriate amounts of the test compounds will be delivered to CASIS. 
Specialized crystallization vessels or chambers are to be designed, built, and delivered to CASIS. The 
experimental procedures and technical designed will be made available on the contest website and likely in 
publications describing the Contest and space experiments. 
 
h) How will the proposal outcome be measured?  
Answer: The successful crystallization experiments will produce high-quality single crystals both in the student 
lab and aboard the International Space Station. These crystals will be thoroughly investigated by analytical 
means and by single-crystal X-ray diffraction in order to determine the crystal composition, density, and 
elucidate structural differences between the crystals grown in microgravity and in the lab. The results will be 
shared with the contest participants and in subsequent presentations and publications. The impact of the 
experiment in space and especially the preliminary lab work conducted by the middle and high students will be 
documented by the teachers and workshop leaders and presented as testimonials. 
 
i) What is the geographic area served?  
Answer: The state of Wisconsin, but it may be expanded with assistance and funding from additional sponsors. 
 
j) What is the projected audience (e.g., high school students, elementary school educators, etc.)? Does the 
proposed activity attract diverse and underrepresented groups to STEM fields?  
Answer: All middle and high school students as well as home-schooled youths ages 11-18 will be invited to 
participate. The estimated number of students taking part in the contest is over 600 based on the previous five 
years (the contest started in 2014).  


