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2017 Wisconsin Crystal Growing Contest 
Report 

Organizers:   Chemistry Department, University of Wisconsin–Madison 
Contact:   Dr. Ilia A. Guzei, Director of Crystallography, iguzei@chem.wisc.edu 
Contest timeline:  March 1 – May 19, 2017 
 
 

Executive summary 
• The 4th Wisconsin Crystal Growing Contest, the largest crystal-growing contest in the USA, took place during 

March–May 2017; 
• Over 700 students from 33 high schools, 27 middle schools, and home schools formed 378 teams that 

submitted 110 crystals for evaluation by 10 judges (more crystals were grown as only top crystals from each 
school were sent in);  

• The six top prize winners will collaborate with the Center for the Advancement of Science in Space on a 
crystallization project to be conducted at the US International Space Station National Laboratory and on earth.  

• Participants were invited to spend a day on the University of Madison–Wisconsin campus that included guided 
tours of the Chemistry Department (teaching labs, research labs, X-ray diffraction facility, and glass-blowing 
shop), the Geology Museum, and of UW–Madison campus.  

• The winners were honored at an award ceremony at the Chemistry Department that featured lectures and 
demonstrations by the faculty, staff, and students. Over 130 contest participants and their family members 
attended the Award Ceremony. Everyone received gifts and a mineral collection book. 

• The contest was run at no costs to schools – crystallization materials were supplied free of charge to all 
participants that signed up for the contest and requested them; 

• The contest was covered in several on-line and paper publications as well as in a number of oral presentations 
at various venues.  

• Teachers and parents praised the contest organization and its scientific impact in the classroom (comments in 
the Testimonial section); 

• Over $1600 in prizes were awarded to 11 winning teams comprised of 29 students and teachers.  
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Goals of the contest 

The state-wide Wisconsin Crystal Growing Contest is open to middle and high school students ages 11-18 as well 
as home-schooled youths. The objective of the Contest is to introduce the students to the scientific method, 
chemistry, crystallography, and optical microscopy. The students compete for prizes by growing large, high 
quality crystals that are evaluated and ranked by a panel of professional chemists. The middle school students 
crystallized cupric sulfate, whereas high school students KDP – potassium dihydrogen phosphate. This engaging 
cross-curriculum activity allows students to learn an advanced vocabulary and essential laboratory skills such as 
working safely, creatively and collaboratively, while keeping lab records of their experiments.  The contestants 
are invited to visit the University of Wisconsin-Madison Chemistry department to attend the award ceremony, 
listen to lectures and observe and participate in hands-on chemical demonstrations, and appreciate how scientific 
research is conducted at a flagship university.  The participants visit the teaching and research laboratories, X-ray 
crystallography laboratory and glass-blowing shop.  

 
Sponsors 

The organizers gratefully acknowledge the sponsors of our 4th state-wide Wisconsin Crystal Growing Contest. 
Generous sponsor support makes this competition possible. Below is a list of our 2017 sponsors that include three 
international scientific societies, several international companies with offices in Madison, WI, and companies 
from other states.  
 
American Chemical Society, WI Section 
American Crystallographic Association (New York) 
Bruker AXS (Wisconsin) 
Cambridge Crystallographic Data Center (England) 
Covance (Wisconsin) 
Crystallographic Resources Inc. (Michigan) 
The Evjue Foundation (Wisconsin) 
Hestia Labs (Wisconsin) 

The International Union of Crystallography 
Leica Microsystems 
MilliporeSigma (Wisconsin) 
Rigaku Oxford Diffraction (Texas) 
ThermoFisher Scientific 
UW–Madison Chemistry Department (Wisconsin) 
UW–Madison Geology Museum (Wisconsin) 

 
The sponsors have been acknowledged throughout the contest as follows: a) on the web site 
(http://wicgc.chem.wisc.edu/); b) in contest-related materials such as Contest Handbook and posters; c) on T-
shirts (Figure 1); d) at the Wisconsin Society of Science Teachers annual conference in Oconomowoc, Wisconsin, 
WI, March 16-18, 2017; e) at the Award Ceremony at the Chemistry Department of University of Wisconsin–
Madison on May 19, 2017; f) in the future presentations and publications about the 2017 Contest.  
 

 
 
 
 
Figure 1. Promotional T-shirts featuring the contest 
logo on the front and the sponsors on the back. 

 
 

http://wicgc.chem.wisc.edu/
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Collaborators 

The major feature of this year’s contest is our collaboration with the Center 
for the Advancement of Science in Space. The six winners of the top prizes 
(three from middle and three from high schools) will participate in a Space 
Crystal project with the goal of developing a ground crystallization into an on-
orbit microgravity experiment. The project will engage students in hands-on, 
problem-based scientific inquiry to familiarize them with the concepts of 
space research and the International Space Station National Laboratory. The 
students will be exposed to the special characteristics of engineering, research 
and operations in a space environment. They will learn to work in teams, keep 
detailed records of their progress, communicate with their teammates, and 
follow good laboratory practices. The participants will also share their 
experiences via social media. 

 
 

Individual contributors 

The organizers are thankful to a large number of colleagues who were integral to the success of the event: Ariel 
Andrea, Dr. Cheri Barta, Mike Bradley, Dr. Allen Clauss, Jill Chipman, Tracy Drier, Libby Dowdall , Bob 
Duessler, Bruce Goldade, Matthew Hautzinger, Kristi Heming, Sue Martin-Zernicke, Prof. Bob McMahon 
(Chair), Kelsey Miles, Prof. Betty and John Moore, Jeff Nielsen, Lucas Oxtoby, Sungho Park, Gordon Peterson, 
Dr. Matt Sanders, Dr. Bob Shanks, Alan Silver, Dr. Anastasiya Vinokur, Hillary Mitchell Warden, Nick Yang.  
 

Participation 

The 4th crystal-growing competition among the Wisconsin high school students ages 15-18, middle school 
students ages 11-14, and home-schooled youths has been successfully conducted. The contest, which perfectly 
aligns with the Wisconsin Idea, inspired participation of over 700 students (378 teams) and teachers from 27 high 
schools, 33 middle schools, on-line academies, and several home-schooled children from across the state. 
Students from seven middle schools and eight high schools received prizes at an award ceremony held on May 
19, 2017 at the Chemistry Building of University of Wisconsin–Madison. 

 

Table 1. Participation demographics. 

School Name Teams Students Teachers Total participants 

Middle Schools 209 345 10 355 

High Schools 169 338 9 347 

Total 378 683 19 702 
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Figure 2. The Wisconsin map marking the locations of the participating schools: left – 27 high schools; right – 
33 middle schools.  
 
 

 
 
 
 
 
 
 
Figure 3. UW–Madison graduate students 
shipped at least 100 g of crystallizaiton 
material to each team 
 
 
.  
 
 
 
 
 
 
 
 
Fiugre 4. Dr. Guzei hosted a booth to promote 
the Contest at the Wisconsin Society of 
Science Teachers annual conference in 
Oconomowoc, Wisconsin, WI, March 16-18, 
2017 
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Figure 5. Photographs from the Bright Minds Academy student (Sun Praire). Rightmost photo – a student is 
making an entry in a laboratory journal. Photo by Cheryl Kelly-Van Domelen.  
 
 

 
 
Figure 6. Shattuck MS students (and teacher) demonstrate their crystals. Photos by Dean Doersch, Neenah, WI. 
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Figure 7. Students from JI Case High School (Racine) work on their crystals on Friday afternoon. Photos by 
Kara Klaves. 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Crystals and artwork on display at UW–Madison Chemistry Department. Photos by Marc Giulianotti.  
 

 
Figure 9. One of the winning crystal. Photo by Dean Doersch, Neenah, WI. 
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Results 
There were two simultaneous contests, one for middle school students and teachers, the other for high school 
students and teachers. The main goal of the contests was to grow large, well-formed crystals of two inorganic 
compounds: middle school students crystallized blue vitriol (copper (II) sulfate pentahydrate, CuSO4·5H2O), 
whereas high school students worked with colorless KDP (potassium dihydrogen phosphate, KH2PO4).  

Participants submitted 110 crystals, 11 of which received prizes and two honorable mention.  

 

  

Figure 10. The winning crystals of the 2017 Crystal Growing Contest. The middle school students crystallized 
blue vitriol, whereas high school students obtained crystals of colorless KDP. In each photo the top row shows 
the 1st, 2nd, and 3rd place best overall crystals from left to right; the second row – the best quality crystal; the 
bottom row are the best crystals from the teachers.   

 

The crystals and artworks were evaluated for size and quality by a learned 10-member committee comprised of 
chemists, crystallographers, an optical microscopist, and two chemistry graduate students.   

The judges included the following enthusiasts and representatives of the sponsoring organizations: 
Dr. Galina Bikzhanova (Covance) 
Jill Chipman (UW-Madison) 
Dr. Lee Daniels (Rigaku Oxford Diffraction) 
Dr. Dan Frankel (Bruker AXS) 
Dr. Ilia Guzei (American Crystallographic Association) 
Dr. Paula Piccoli (Pharmaceutical Product Development) 
Dr. Nathan Reynolds (MilliporeSigma) 
Dr. Amy Sarjeant (Cambridge CDC) 
Dr. Richard Staples (Crystallographic Resources) 
Dr. Anastasiya Vinokur (UW-Madison) 
Craig Wollschlager (Leica) 
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Figure 11. Judges evaluate crystals and artwork submissions. 

 

Another part of the competition was a crystal-inspired art contest. There were two submissions from middle 
school students and six from high-schoolers.   

                

Figure 12. Left – the best artwork from the middle school student; right – the best artwork from the high school 
student. 
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2017 Contest winners 
Middle schools 

Best Overall Crystal 
1st prize:  Nick Bentley, Brooklyn Anderson, Shattuck MS, Neenah 
2nd prize: Dan Saari, Brendan Philippe, Hortonville MS, Hortonville 
3rd prize:  Nevaeh Thomas, John Bullen MS, Kenosha 

Best Quality Crystal  
Kaitlyn Twesme, Lake Mills MS, Lake Mills 

Best Teacher’s Crystal 
Nicole John, Homeschool, Kenosha 

Highest Aesthetic Value Crystal 
William Cesar, Mason Freeman, Daemien Luangpraseuth, Hortonville MS, Hortonville 

Best crystal-inspired art  
1st prize:  Payton Kelly-Van Domelen, Bright Minds Academy, Sun Prairie 
2nd prize: Ashley Temich Sanchez, Cherokee Heights MS, Madison 
 

High schools 

Best Overall Crystal 
1st prize:  Thomas Foster, Fond du Lac HS, Fond du Lac  
2nd prize: Youhe Gao, Judy Park, Edgewood HS, Madison 
3rd prize:  Adriana Andrews, Sheyenne Detaege, Thomas Stelow, Hartford Union HS, Hartford 

Best Quality Crystal  
Kiley Klauer, Tyler Koelbl, Oshkosh North HS, Oshkosh 

Best Teacher’s Crystal 
Michelle Klysen, Oshkosh North HS, Oshkosh 
Jim Prosser, Fond du Lac HS, Fond du Lac 

Highest Aesthetic Value Crystal 
Deven Lien, Bailey Anderson, Josh Nitek, Blair-Taylor HS, Blair 

Best crystal-inspired art  
1st prize:  Olivia Burkholz, Hartford Union HS, Hartford 
2nd prize: Joe Shikoski, Cole Knier, Reedsville HS, Reedsville 
3rd prize: Tirzah Kiffmeyer, Northern Lakes Regional Academy, Rice Lake 
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Space Crystal Prize 
The six winners of the top prizes (three from middle and three from high schools) will participate in a Space 
Crystal project with the goal of developing a ground crystallization into an on-orbit microgravity experiment. 
The winners of the middle school crystal contest will form a two-person team to develop crystallization 
conditions for cupric sulfate, whereas the two high school students will work on a KDP crystallization 
experiment. The art contest winners (one from middle and one from high school) will work on designing the 
space mission logo. The teams will work to optimize the experiments in time for the January 2018 space shuttle 
launch. The teams will visit the Kennedy Space Center in Florida and work with CASIS specialists to ensure a 
successful space mission prior to the launch.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13. The Space Crystal Prize winners pose with organizers.  
 

 
Figure 14. Marc Guilianotti and Ilia Guzei conduct an orientation session for the Space Crystal Prize winners.   
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Award Ceremony 
All participants of this important scientific outreach activity were invited to attend the Award Ceremony on May 
19, 2017. The activities included tours of the UW–Madison Geology museum, UW–Madison campus, Chemistry 
Department, and the Molecular Structure Laboratory. The celebration ended with an award ceremony that featured 
several high-profile speakers. Department chair Prof. Robert McMahon welcomed the visitors and described the 
significant role of the department on campus. Prof. John Moore presented a lecture with chemical demonstrations 
to illustrate what it is like to be an undergraduate student in this department. Prof. Moore’s co-presenter this year 
was Luke Oxtoby, a junior in the Chemistry department who is involved in the undergraduate outreach program 
SPICE (Students Participating In Chemical Education). Dr. Marc Giulianotti engaged the audience with facts 
about the International Space Station National Laboratory and a description of scientific and education projects 
conducted by CASIS. Dr. Paula Piccoli described the Crystal Growing Contest details, its significance, and 
offered a professional’s insight into crystal growing techniques. In the end Dr. Ilia Guzei awarded the prizes to 
the contest victors. More than 150 students, teachers, and parents attended the award ceremony.   

All winners were recognized with certificates, T-shirts, and cash prizes. All attendees of the award ceremony 
received gifts from the Center for the Advancement of Science in Space (stickers and key chains), Chemistry 
Department (diffraction grating and crystallization experiment), and Geology Museum (book, Figure 15). 

Chemistry graduate students took the visitor on the tour of the Chemistry Department and showcased the 
instructional laboratories, teaching laboratories, X-ray diffraction laboratory and glass shop.  

 

 

Figure 15. A beautiful edition of F. John Barlow’s book on a Mineral Collection was 
given to all attendees of the award ceremony, courtesy of the Geology Museum.  

 

 

 

 

Figure 16. Contest participants are taking a tour of 
the Molecular Structure Laboratory in the 
Chemistry Department. Dr. Dan Frankel (Bruker 
AXS) demonstrates a single-crystal X-ray 
diffractometer to middle- and high-school students.  

   

  



12 
 

Teachers’ Testimonials 
Teachers and parents emphasized the importance of the contest in the classroom and described the impact it had 
on the teaching process in the following statements.  

 

We wanted to thank Dr. Ilia Guzei and the UW Chemistry Department for organizing the 2017 Wisconsin Crystal Growing 
Contest.  We are especially thankful that homeschooled students (and teachers) were invited to enter the competition.  
Having only worked with epsom salt and sugar crystals in the past, this was an amazing learning opportunity!  This 
hands-on, multi-week experiment allowed for an immersion experience with rapid learning about the scientific process.  
The WICGC competition is a perfect STEAM approach, as it not only involves science but an art portion as well.  As an 
added bonus, it is truly an unbelievable once-in-a-lifetime opportunity and a great honor to be able to work with CASIS 
on the Space Crystal mission!  This is certainly the type of opportunity that can spark lifelong interest in a subject! 

Payton and Cheryl Kelly-Van Domelen (Bright Minds Academy, Sun Prairie) 

 

Over the past couple months, Tyler and I, with the help of Mrs. Klysen, a chemistry teacher at Oshkosh North, took on 
the challenge of growing crystals. Through days of frustration and little luck, Mrs. Klysen encouraged us to persevere. 
Growing crystals takes lots of experimentation and technique, and maybe even a little luck from time to time. If we 
would’ve given up within the first few weeks, we wouldn’t have been able to share the beautiful crystal we grew with all 
of you today.  

Through this experience, we have learned that science is tedious and science can be difficult. I myself have always be 
interested in chemistry and research, but I had never realized how much time and effort really needs to put in to 
complete tasks at hand. I cannot imagine what it is like to be in the research field and potentially have months without 
answers or success. Perseverance is key to success and we know that now through our experiences growing crystals. For 
example, our spring break took place in the middle of April, during the contest. When presented with this issue, we were 
unsure what to do, as we didn’t want to leave the crystals for over a week by themselves. Finally, we decided that I 
would take them home with me. This seems like it should be an easy task, as I only live roughly two blocks from my high 
school, but it was surprisingly much harder than Tyler and I imagined. Those two blocks seemed forever long, driving five 
miles per hour down the roads, so as not to disturb the crystals. We definitely got some weird looks from other drivers, 
but it was completely worth it.    

Overall, this contest and experience was fantastic, and an amazing end to our senior year. I will live to tell about my 
experiences learning about and growing these crystals. Science is a field that is always changing and I am forever 
thankful this contest showed me what science is all about.   

Kiley Klauer, student (Oshkosh North High School, Oshkosh) 

 

This crystal contest has really helped my students understand inquiry-based learning.  The students are given a general 
problem to solve (growing a perfect crystal) with a great incentive.  The idea that their crystal could potentially go to 
Madison and be judged by professionals means more to them than a letter grade.  The level of intensity that I see from 
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my second year growers is amazing.  This year my chemistry II students were involved in the process and they were 
veterans.  Although the Potassium Dihydrogen Phosphate was much harder to grow, they loved the challenge.  Each 
student was fully vested in their own process and even helped critique other's growing conditions. They carefully took 
into consideration solubility and nucleation when changing out solutions.  If you came into my classroom you would 
have seen professional level chemists detailing out their work.  When something went wrong, they learned from it.  One 
of the most important lessons they learned was "The answer is not always sitting right in front our you...you have to 
earn it."   Last year we took our high school kids down to the local middle school to help them out as well.  
Professionally, I have learned so much from this contest.  It really helps intertwine high school students with college 
professors.  Next year I would love to start spreading out this contest to even more middle schools and high schools.   

Jamie Lauer, Hartford Union HS, Hartford, WI 

 

My class really enjoyed campus and the presentation. The hands-on demonstrations was definitely their favorite part. I 
also think it was a good experience for them to compare their crystals to others and see that it was possible to grow 
larger crystals. They struggled as there was a bit of a heat wave in our school the last week of the competition where 
many of their crystals dissolved back into the solution. Thanks again for organizing it.  

Case High School has now participated in the crystal competition every year it has existed. The timing of the competition 
aligned perfectly with our unit on solutions. The students loved the idea that they could create something so beautiful in 
Chemistry. We had all of our students complete the project as part of the class. 

This year I was worried that we would not be able to participate. Our school district chose to go to block scheduling and I 
had to cut out some of the material from our curriculum. I chose to make the crystal competition an optional after 
school project and in my head predicted very low participation. I was very wrong. Approximately 70 students signed up 
to complete the project on their own time and came after school to make crystals. The classroom was packed and the 
principal came in and took a picture because he was amazed anyone would still be in the building at that time. 

This competition has definitely encouraged scientific inquiry, team building, advanced lab technique and critical thinking. 
I hope to have my students continue to participate in the competition as every year they have enjoyed it and made one 
more connection to science in their lives. 

Kara Klaves, JI Case High School, Racine, WI 

 

Thank you once again for hosting this fabulous event. Brooklyn, Nick, and his family all were very impressed with the 
program and your efforts to bring recognition to your passion. What a great outreach to the state and what a great way 
to recognize and celebrate the U.W. program! 

Dean Doersch ~ 8th grade Science, Shattuck Middle School 
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Some feedback from my students: 

Advanced Chemistry 

We had fun. Going to the geology museum and different demonstration really helped keep us engaged. It was really cool 
seeing different labs in the Chemistry department. It was amazing to see just how big the campus was. The tour guides 
were very knowledgeable and casual. It felt like the gem book was required to take and not optional. It was quite large 
as well. 

Honors Chemistry 

Got to see the concepts of our textbook in real life. The demonstrations from the presentations were pretty cool. Got to 
test hypotheses on how to grow the crystals. The tours were very enlightening. The process the graduate students are 
working on are more drawn out and precise than what we were working on. Our tour guide knew what he was talking 
about. It was cool to see the professional instruments and learn how they are used. 

Some feedback from me: 

This crystal growing contest has become a large part of our curriculum. Not only does it help students visualize 
saturated, unsaturated, and supersaturated solutions, but it helps them visualize the ionic crystal lattices. Students are 
able to TRULY take part in the scientific method. They are able to "take chances, make mistakes, and get messy." We 
plan on using this competition in the future to help students extend their understanding of chemistry. Students that 
cannot take part in chemistry classes over and over will have the chance in future years to work on this crystal growing 
contest. 

Feedback from my cooperating teacher: 

I plan to use this contest as part of my curriculum to help students to learn how to succeed and fail in the lab. I really 
appreciated the tours of the chemistry department. It really made the whole experience real for the students. 

Erik Duhn, Adams Friendship High School Science Teacher, Friendship, WI 

 

Thank you again for all you work in putting on this competition.  My students enjoyed the fun and the challenge of 
growing "the perfect" crystal, and it was very challenging this year.  With the use of KDP for this year's crystal, my 
students soon realized that they would have to re-evaluate their whole process, as KDP did not behave like previous 
substances.  It turned out to be a good thing that KDP was different; there were many unknowns to test and overall I 
think the kids had fun discovering new growing methods and eventually finding success. 

The kind of discovery and experimentation that this contest requires is difficult to incorporate into the curriculum of a 
typical chemistry or geology class, but the experiences and the skills the kids develop from them are basic to science.  
I'm glad to have the WI Crystal Growing Contest as a way to offer these opportunities to students who are interested in 
science.  The bonus of being involved in the Space Crystal Project is just icing on the cake. 

Jim Prosser, Fond du Lac High School 

 



Grant proposal for CASIS Education program  

Section II: Detailed Project Description (must address all the questions, if not applicable, state 
not applicable) 

 
1. Proposal Description (include the following information): 

a) How does the proposal 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 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 700 based on 
the previous four years (the contest started in 2014).  
 

k) How will the activity be accessible to various demographics/geographic groups? 
Answer: The contest is organized at no cost to the participants. Both schools and home-schooled 
individuals are expected to request the crystallization materials and can execute the experiments 
on their own schedule during the official contest time frame. All necessary technical and safety 
information is available on the contest web site and in a Handbook provided as a PDF file.  
 

l) Do the proposal objectives meet or exceed any educational standards (local, state, national or 
international)? 
Answer: The 2018 Wisconsin Crystal Growing Contest is conducted as an extracurricular activity 
in schools, homes of house-schooled youths, and science clubs. The standards this contest 
designed to meet or exceed are Common Core standards CCSS.ELA-Literacy.W.11-12.1-9 that 
include Research to Build and Present Knowledge. The standards can be found at 
http://www.corestandards.org/ELA-Literacy/W/11-12/ 
 



m) What is the projected reach (if building on existing program, include past reach numbers)? How 
do you measure the reach? 
Answer: The contest has been running annually since 2014. In 2014 and in 2015 26 Wisconsin 
high schools participated. Due to the success of the program and numerous requests, the crystal 
growing contest was expanded to include middle school students in 2016. In 2016 the participants 
came from 25 high schools, 10 middle schools, and there were several home-schooled 
participants. The total number of students who took part in the contest is estimated at 650.  
In 2017 there were 27 high schools, 33 middle schools, and 702 overall participants registered for 
the contest.  A larger number of participants is expected in 2018 due to the stronger “brand” of 
the contest, previous results, and expansion with the CASIS program that is expected to attract 
even more participants to the contest.  

   
n) Does the proposal engage any private-sector organizations, government and top-tier academic 

research institutions? If yes, who and anticipated contributions by these other organizations? 
What are the anticipated contributions for CASIS (e.g. support can be in-kind and/or financial. In-
kind support can include access to state-of-the-art laboratories, scientists, engineers, coordination 
of partners)? 
Answer: The 2017 Wisconsin Crystal Growing Contest has been sponsored by the following 
organizations: 

1. American Chemical Society, Wisconsin Local Section (Wisconsin) 
2. American Crystallographic Association (New York) 
3. Bruker AXS (Wisconsin) 
4. Cambridge Crystallographic Data Center (England) 
5. Covance (Wisconsin) 
6. Crystallographic Resources Inc. (Michigan) 
7. The Evjue Foundation (Wisconsin) 
8. Hestia Labs (Wisconsin) 
9. Leica Microsystems (Wisconsin) 
10. Rigaku Oxford Diffraction (Texas) 
11. SigmaMillipore (Wisconsin) 
12. ThermoFisher Scientific (Wisconsin) 
13. UW–Madison Chemistry Department (Wisconsin) 
14. UW–Madison Geology Museum (Wisconsin) 

 
I expect a comparable number of sponsors to support the 2018 contest, and in fact CASIS 
participation may results in broader support.  
 
The CASIS support is expected to be in-kind, rather than financial. The Contest participants will 
need advice and instructions during the experiment development stages.  
 

o) Does the proposal include internships for students and teachers or professional development 
training in STEM related fields?  If so, describe. 
Answer: No internships are available at this time, however lectures and demos by the contest 
organizers are offered to all participating schools.  
 

 
 



ISS Plenary Panel Essay 
By Payton Kelly-VanDomelen 
April 7, 2018 

 I have always loved space, as well as every aspect of science and engineering that 
I have encountered so far.  My specific areas of interest include genetics and DNA, 
bacteria, botany, marine biology, chemistry, and teaching myself new mathematical 
concepts.  At home, I can often be found performing hands-on experiments, learning 
about STEAM topics, creating inventions in my tinker lab, or designing physical objects 
on TinkerCAD which are then printed on our 3D printer.  Being a homeschool student, I 
have the flexibility to focus my education on topics that reenforce my interests.  As a 
result, I have been able to accelerate my math education by several grade levels and take 
additional science classes through Johns Hopkins University Center for Talented Youth.  
I plan to continue taking multiple science classes each year until I graduate high school. 

 The Space Crystal Mission was an unforgettable, once-in-a-lifetime experience.  
It was almost unfathomable to comprehend that an experiment that I was involved with 
was going to the International Space Station.  The mission has given me firsthand 
experience experimenting with crystal growth conditions, while leveraging the scientific 
method and the engineering design process.  It has also opened doors to other scientific 
areas of study and opportunities for me.  Not only did I have direct involvement in 
crystallography, I also received several tangential benefits, such as: 

• Presenting to a large audience; 
• Answering questions from the audience members; 

• Facilitating a poster session with the general public; and 
• Learning new software through the design of the mission logo and the poster. 

 In addition, I was able to collaborate with team members and scientists in a 
professional laboratory setting.  This required me to practice effective communication 
and cooperation across varying working styles.  The Space Crystal Mission has piqued 
my interest in space exploration and my curiosity of the challenges of microgravity. 

 Attending the ISS R&D Conference would allow me to learn what other areas of 
experimentation are being conducted aboard the International Space Station, gain 
experience networking with and learning from other STEM professionals, and expose 
me to additional opportunities in scientific education and application.  The conference 
would also allow me to continue practicing the presentation skills that I began at the 
Kennedy Space Center.  I think it would be very interesting to learn from experts in 
many disciplines sharing their knowledge, experience, and research.  Being a member of 
the ISS Plenary Panel would provide an exciting opportunity to share the educational 
research that the Space Crystal Mission team designed using the ISS.



Kaitlyn Twesme’s ISS Plenary Panel essay.  
 
In July of 2018, speakers at the International Space Station Research and Development 

Conference will be presenting their experiences designing science experiments and studies carried out 
aboard the International Space Station. I hope to attend this conference to inform others about the many 
things I’ve learned through my participation in the Wisconsin Space Crystal Mission, and what it has 
meant to me.  
 Firstly, this project has educated me about scientific aspects such as solubility, crystal growing 
techniques, and changes of the crystallization process in microgravity. Along with understanding new 
areas of science, I also acquired other skills and information. Using processes like the Scientific Method 
and Engineering Design Process, I’ve taken what we were doing on Earth, and adapted it to what we 
needed to do in microgravity. 

By the online reports our team shared with each other, I now am able to better use software 
programs like Dropbox and Excel. Graphing features on Excel enabled me to create a graph based on 
inserted numbers, find the equation of the line, and use that to extrapolate and use the information.  

Because of the experience of presenting posters at the Saturn V Center, I learned how to create 
and present a scientific poster, which taught me how to create a display that would easily and attractively 
capture an audience’s attention. I now know how to communicate reports on what I had been doing to 
others and discovered ways to get them excited about my project.  
 One very important factor in the functioning of the project was communication. It was difficult to 
work together on the experiment because we all lived in different cities in Wisconsin. Because of this I 
learned how to work apart from others, but still achieve the same level of teamwork that we would have if 
we were meeting often in person. Along with online files, we also communicated through email, which 
taught me how to write professional messages.  

I am grateful for the incredible opportunities to give public presentations about the mission, 
because it allowed me to become more comfortable speaking in front of others. Before, I didn’t know that 
I could do this as calmly as I did. I also gave presentations to younger grades at my school, which led to 
many of those students competing in this years Wisconsin Crystal Growing Contest.  

I’m very glad that I was able to have the opportunity to be a part of this project, because apart 
from it being an amazing experience, I had the chance to explore new career opportunities that I never 
knew existed. As a middle schooler, I am still exploring and only beginning to make career choices. I now 
know, that for my profession, I definitely want to be involved in a science or engineering field because of 
the intriguing aspect of problem solving and discovery. 

Becoming a panel participant at the ISS R&D Conference is important to me because I can 
inspire others to be a part of similar experiences. As one of the seven education missions aboard the 
International Space Station, the main goal of our experiment was to educate the participants, students, and 
other people about crystallography and science in space. By attending this conference, I hope to start 
other programs in collaboration with students, teaching them fundamental science in a real-world 
application. Critical thinking and problem solving opportunities can push children and young adults like 
me to test limitations, and apply what we already know to improve hardware and designs for a new 
environment. It’s important to go beyond the classroom in a search new technological advances and 
products. Students can even discover career possibilities and explore what fields they would like to work 
in, as I did. Including students in science is vital because it allows them to be a part of important work 
from an early point in their lives, and it gives them a confidence and passion for it, like this project did for 
me. 


	2017_WI_Crystal_Growing_Contest_account
	Middle schools
	Best Overall Crystal
	Best Quality Crystal
	Best Teacher’s Crystal
	Highest Aesthetic Value Crystal
	Best crystal-inspired art
	High schools

	Best Overall Crystal
	Best Quality Crystal
	Kiley Klauer, Tyler Koelbl, Oshkosh North HS, Oshkosh
	Best Teacher’s Crystal
	Highest Aesthetic Value Crystal
	Best crystal-inspired art

	CASIS Proposal Guzei 2018
	ISS Plenary Panel Essay- Payton KVD
	Kaitlyn Twesme Essay

