Summer Challenges Afford Opportunities for STEM Scholars
to Experience Collaborative Problem-Solving
With a focus on authentic problem solving, gifted and talented high school
students from small and rural districts across Florida have been participating
in a series of Summer Challenges this month. As part of the FloridaLearns
STEM Scholars Program, they have explored topics such as nanotechnology,
engineering, ecology, marine habitats, underwater robotics, alternative energy
sources, physics and photonics in cyber security, and inorganic chemistry.
With the help of college and university faculty, mentor teachers, and STEM
professionals, they have increased their knowledge and experience in Science,
Technology, Engineering and Mathematics, been exposed to emerging
technologies and areas of science, and developed leadership and collaborative
skills as they worked with their peers on creative and innovative solutions to
complex problems.
The FloridaLearns STEM Scholars Project is funded through the Florida
Department of Education’s Race to the Top award and involves a partnership
among Florida’s three educational consortia, which provide critical
educational support services to Florida’s small and rural school districts. The
consortia are Panhandle Area Educational Consortium in northwest Florida,
Heartland Educational Consortium in south central Florida, and North East
Florida Educational Consortium in the northeast part of the state. The project
is focused on serving gifted and talented students in grades 9 – 12 who reside
in the small and rural school districts served by PAEC, HEC, and NEFEC. It
affords increased access to rigorous STEM courses, provides collaborative
problem-solving experiences, and ensures that students are well informed
about STEM career options.

STEM Scholars Phidell
Lewis, Timothy Walker, and
Ceridwyn Griffis demonstrate
their Atomic Force
Microscope prototype to
Challenge instructor,
Dr. Mabry Gaboardi.
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The National High Magnetic Field Laboratory in Tallahassee was the site for
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the “D3 Nano Challenge (Dream, Design, Do)” June 17 – 20. Students from
Jefferson, Madison and Taylor districts focused on materials science and the
emerging area of nanotechnology. Working collaboratively in teams, STEM
Scholars designed instruments to test specific materials in order to determine
the material’s characteristics.
They were then challenged to use the tools they developed to find the material
most suited for a specific task. Participants also toured the High Performance
Materials Institute and learned how nanomaterials are actually created. They
interviewed the scientists who work there, and created and observed their own
nanomaterial through an atomic force microscope.

Dr. James Brooks, incoming
Chairman of the Florida State
University Department of
Physics, listens as a
student poses a question about
allotropic materials.

Dr. James Brooks, Professor of Physics and Director, Condensed Matter
Science, Condensed Matter/Experimental at the National High Magnetic Field
Lab was one of the instructors for this Challenge. After commenting that the
group of students participating in this Challenge was “truly exceptional,
mature, bright, and quite serious about what they are doing,” he continued:
“What we’ve done in this particular workshop or challenge, in terms of
nanoscience, we’ve had them actually make nanoparticles using a chemical
process. They’ve made nanomaterials, and then secondly they have used
nanotechnology to measure the materials they’ve made to prove they’ve made
things on the nano scale. The instrument they used for this was the atomic
force microscope. So they literally made a sample on a silicon wafer, took the
sample down to the microscope. It was mounted. The sample was located, and
the microscope was then used to actually detect or make images of the nano
particles. Later on they’ll take the images and they’ll be able to process the
images to determine the size and nature of the nanoparticles. So they’re really
doing nanoscience.”
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Beverly Oro, a rising 10th grader at Madison County High School, also
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enjoyed the Challenge and noted, “It’s a lot of fun because we get to work
with people we’ve never met before. It really challenges us to be able to work
on machinery and get to see the things we do…like these nanoparticles. It’s
really cool. If we weren’t in this program, we would be able to see that. It’s
fascinating how something so tiny exists.”
Phidell Lewis, a rising senior at Jefferson County Middle/High School said,
“This challenge has been very interesting and a very good experience. I’m
learning a lot about things I didn’t really know much about.” He went on to
talk about the value of being in the FloridaLearns STEM Scholars Program.
“It opens students up to opportunities and jobs they wouldn’t normally think
about. What kind of person in their 10th grade year would consider being an
industrial engineer, without actually knowing about that kind of thing? I’m
not from a big city, and that kind of job isn’t usually there. I didn’t have an
idea of what that was until I joined this program. And nanotechnology…I
didn’t know how accessible it was. I thought that was something only for very
smart people. Then when I came here and actually had a chance to learn about
it, it just showed me that kind of thing is there for me to learn. So the program
gives us the chance to learn about these kinds of things that we wouldn’t
normally think about, because this is the kind of stuff that science classes
don’t usually go into because they don’t get the opportunity. This is advanced
level education right here, and I’m glad I’m getting it.”

Dr. Alexey Kovalev uses the lab’s atomic force microscope to
show students the layer of silver nanoparticles they embedded
on the surface of a silicon wafer.
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Students participating in this Challenge reported that they enjoyed all the
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activities and had learned a lot. Anthony Carter, a rising 11th grader at Taylor
County High School, said the Nano Challenge was “a great learning
opportunity.” When asked about his favorite activity, he replied, “Finding the
material to build our challenge. We were given a set of criteria we had to meet
and had to find materials that would meet all those qualities. Then we were
allowed to test the materials any way we saw fit.”
Willie Saffo, STEM mentor teacher at Jefferson County Middle/High School
agrees. He commented, “Our students are very excited about the STEM
Scholars Program. This is a great opportunity for our students. We’re going to a
lot of different universities and it has opened up a lot of possibilities for them.
Jefferson County is a small county, and it’s great that our students could be a
part of this program. We’ve had some Regional Forums this year, and we’re at
the Mag Lab now. And the kids are very excited. You can see how they’re
blossoming from one day to the next, from one Forum to the next, from one
year to the next. We’re just very excited about the program.”
Paige Thomas teaches biotechnology and biology at Madison County High
School, and is completing her first year as the STEM mentor teacher. She
talked about how much the Summer Challenges had meant to her students, and
to her personally. “Just for me, as a new teacher, the STEM activities have
enabled me to meet teachers from around the area. Some of them teach some of
the same subjects or similar subjects, and so it gives me resources that I don’t
have at the high school where I am.”

Taylor County students,
Jamarcus Robertson
(foreground) and Anthony
Carter (background) use
plastic balls to simulate how
molecular beam epitaxy is
used to create materials.
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Dr. Mabry Gaboardi, Science Professor at Tallahassee Community College,
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instructors at both the Nano Challenge and the Great Eco
Debate. When asked about the value of the Summer Challenges, she responded,
“I guess my biggest comment about this would be what an amazing opportunity
it is for the students. They really have been delving into the science in a fun
way, but I think that the concepts they’re being exposed to are ones I didn’t get
until probably upper level college courses. The depth they’re able to get in
many cases, especially with the nano materials, are concepts and even more
especially machines, that I didn’t have access to until grad school. So the
experiences that they’re having right now at the high school level are ones that
hopefully will allow them to know whether they want to continue exploring
this area, or if they might want to explore in another area. I’ve been really
impressed with the students and their interest in all this.”

Aaron Smith, David Sloan, Evelin
Thomas and Morgan Kelly take a look
at samples they collected from their
transects using sweep nets during the
Great EcoDebate.

Evan Barber and Julie Sheehan share an
interesting specimen with instructor Bob
Lutz.

Five other Summer Challenges were held this month. The “Great Eco Debate”
was held June 10 – 13, and a second session was held June 24 – 27. STEM
Scholars from Gadsden, Liberty, Wakulla, Jackson, and Washington districts
mapped and described the ecology of field sites at Bear Creek Educational
Forest outside of Quincy, Florida. They identified, described, and calculated
diversity for plants and animals at their site. They hunted for rare species and
explored their microscopic communities. They were challenged to use their
scientific site assessments to make informed decisions about how and where to
build a road that would have minimum environmental impacts, and to present
their findings and possible road locations and features at a city commission
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meeting. They listened to the views of local leaders and citizens, and debated
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environmental
and policy issues associated with the building of the road. It was
an excellent opportunity for them to experience real-world applications and
processes of environmental science.
“STEMulation Robotics Challenge—Restoration Bay” was held June 17 – 20
at the Florida State University Panama City Campus for STEM Scholars from
Holmes and Walton districts. This Challenge focused on restoration of marine
habitats. Working in teams with other students and a teacher, scholars used
their creativity to plan, design, build, and program LEGO MINDSTORM™
robots that would perform different tasks and maneuvers to conquer robotics
challenges. They also had the opportunity to work with scientists and engineers
from the Navy who work at the Naval Surface Warfare Center, Panama City
Division.

Rosheen Blackmon
mans the remote
control as STEM
Scholars from Walton
and Holmes Counties
practice using a ROV
to view the floor of the
bay during Restoration
Bay.

The University of North Florida in Jacksonville hosted the “Aquatic Biology”
Summer Challenge June 16-20. STEM Scholars from Columbia, Flagler,
Gilchrist, Lafayette, Levy, Putnam, and Union school districts, and the
University of Florida’s P.K. Yonge Developmental Research School
participated in this residential experience. This Challenge featured a
comprehensive and integrated approach that allowed the students to participate
in scientific hands-on discoveries in the areas of water ecology, statics, and
engineering, and enhance their skills in comprehending sophisticated content
above their grade level. They had a full university experience with labs, course
activities, and campus atmosphere. They also experienced university-level
scientific research, teamwork building, and solving problems through research,
while enhancing their leadership characteristics, and gained awareness of the
relevance of their mathematics and science experiences to their everyday lives.
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“Crime Scene Investigation” was the intriguing title of the Summer Challenge
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at Gulf Coast State College/Franklin Center in Port St. Joe,
Florida. STEM Scholars from Calhoun, Gulf, and Franklin districts were
challenged to become crime scene investigators who were called to be an
expert witness in a criminal trial. They learned how to collect various types of
data from the scene of the crime and then analyze it. Their challenge included
analyzing hair and fibers collected at the scene and the analysis of DNA,
ballistics comparisons, and analyzing blood spatters. Working alongside STEM
professionals who are experts in this area, they prepared to be questioned by
the prosecutor in the case as they defended their results.
During their week at CSI,
Deborah Dempsey, Laura
Gallegos and Hunter Chason
work with blood spatter evidence
to determine the velocity of a
bullet upon impact.

The last Summer Challenge for 2013 was “Emerging Technologies.” It was
held June 23-28 at Indian River State College in Fort Pierce, Florida for STEM
Scholars from DeSoto, Glades, Hardee, Hendry, Highlands, and Okeechobee
districts. The purpose of this residential experience was to expose gifted and
talented students to new technologies and applied STEM activities built upon
fundamental academic concepts in the areas of mathematics, physics, and
chemistry. Students began each day in the classroom learning academic
principles, and then were given the opportunity to see how these principles
were applied to new and innovative technologies. Topics included alternative
energy sources, physics and photonics in cyber security, nanotechnology and
inorganic chemistry, and “new zero” sustainable building construction.
The 2013 Summer Challenges have extended and stimulated learning for about
200 of the talented and gifted high school students from small and rural school
districts who are part of the FloridaLearns STEM Scholars Program. They have
developed leadership skills as they worked together with peers to solve difficult
problems using innovative solutions. They have discovered real life
applications for what they have learned, and explored STEM career paths they
may not have considered before. STEM stakeholders from business and
industry, economic development, and workforce agencies and educational
leaders are excited about the promise these STEM Scholars hold for Florida’s
economic future!

