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I am so excited to be the new Vice Provost for 
Research and Dean of the Graduate School during 
a time when UA Little Rock’s research and creative 
output is steadily increasing. As an alum and 
longtime faculty member of this institution, I am 
dedicated to ensuring that it grows and becomes 
an even more vibrant research campus than ever 
before. I know the incredible work ethic of faculty 
and staff on campus who dedicate enormous 
time on research and creative projects. I am 
so humbled and excited to help them as they 
continue to discover new answers to problems, 
creative new works of art, and find new ways to 
help and strengthen our communities. 

One of my missions is ensuring that students and faculty receive the tools and support 
they need to carry out their research and creative endeavors. Without adequate tools, 
we can’t fully realize our potential as a distinguished R2 research institution. One change 
that I am excited to announce is a new pre-award system in ORSP that will make proposal 
submission much easier and decrease administrative burden on faculty and staff alike. 
This tool will come online at the same time that we transition to WorkDay in July 2020. 
This new tool along with WorkDay will improve and strengthen research administration 
in the years to come. I will strive to continue to find ways to make research and creative 
endeavors for all faculty, staff, and students easier and more approachable. 

I want to thank my predecessor, Dr. Abhijit Bhattacharyya, for his wonderful leadership as 
the Interim Vice Provost for Research and Dean of the Graduate School from 2016 to 2019. 
His leadership and support has helped strengthen the research and creative community 
at UA Little Rock and prepared us for new things to come. I wish him well in his new 
position as the Founding Dean of the College of Engineering and Computer Science at 
Arkansas State University. 

As we move forward, I am excited about the impact that UA Little Rock’s vibrant, strong, 
and effective research community will have on our city, region, and world. 

Dr. Brian Berry
Vice Provost for Research and Dean of the Graduate School 



Our university is undergoing many changes this season. 
During this time, each department has had to creatively 
find new ways to get their work done with limited resources. 
In the face of these many challenges, I am in awe of our 
faculty, staff, and student researchers who work tirelessly on 
their research and creative endeavors at UA Little Rock. Not 
only do they impact UA Little Rock, but also our region and 
world. From cancer research, to robotics, to historical research 
that brings restoration and healing, UA Little Rock makes a 
profound impact to all corners of the world. 

This year’s Research and Creativity in the Rock event is 
another testament to the extraordinary work of our student 
researchers and their faculty sponsors. As a judge for this 
year’s event, I was thoroughly impressed with how our 

students created solutions to unique problems. I look forward to seeing this event grow and 
evolve in the years to come. 

The Office of Research and Sponsored Programs is continually looking to find ways to help 
our researchers, artists, writers, and community service leaders weave through the complex 
web of grant administration. With the upcoming implementation of a new enterprise 
resource system and pre-award submission portal, we are excited to work with researchers 
to make their grant submission experience easier and more efficient. Our goal is to make 
grant administration as easy as possible so that our faculty, staff, and students can focus on 
their work. 

I invite you to read this issue and see the passion and devotion of our researchers. May their 
passion propel us forward in this new season.

Tammie Cash
Director, Office of Research and Sponsored Programs 
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Agarwal awarded $2.4 million for 
cybersecuirty research

Dr. Nitin Agarwal, the Jerry L. Maulden-Entergy 
Endowed Chair Professor of Information Science 
has received $2.4 million from the U.S. Department of 
Defense for social cyber security research. Agarwal, 
who is a 2019 recipient of the Arkansas Research 
Alliance Fellowship, will use this funding to develop 
models, software applications, and training programs 
to track social cyber threats, weaponized discourse, 
and propaganda. Agarwal is working with Arkansas 
Senator John Boozman, chairman of the U.S. Senate 
Appropriations Subcommittee on Military Construction, 
Veterans Affairs, and Related Agencies. Agarwal
started the Collaboratorium for Social Media and 
Online Behavioral Studies (COSMOS) at UA Little Rock. 

Faculty present research in new 
downtown space

On January 16, 2019, UA Little Rock opened its new 
downtown space in the River Market on President 
Clinton Ave. This new multipurpose space is home 
to the Joe Jones 1935 mural, The Struggle in the 
South and provides lecture space for UA Little Rock 
researchers to discuss their work with the public. 

Chan and Mitchell named 
Visionary Arkansans in 2018 

Dr. Yupo 
Chan 

Dr. Brian 
Mitchell
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Berry named Vice Provost for Research 
and Dean of the Graduate School

Dr. Brian Berry is the new Vice Provost for Research and 
Dean of the Graduate School at UA Little Rock. He 
assumes the post from Dr. Abhijit Bhattacharyya, who 
is the founding dean of the College of Engineering 
and Computer Science at Arkansas State University. 

Dr. Yupo Chan, professor of systems engineering, 
and Dr. Brian Mitchell, professor of history, were 
named Visionary Arkansans in 2018 by the Arkansas 
Times. This list of thirteen people highlights 
exemplary people in Arkansas who make things 
happen in the state. Chan was highlighted for his 
work with the NASA EPSCOR program in launching 
a satellite to monitor atmospheric conditions in 
Arkansas. Mitchell was highlighted for documenting 
the history of the 1919 Elaine Massacre.



Social media researchers win best paper 
award for YouTube Digital Strategies Research

Emilie Darrigues recently won first place in the 
graduate student poster competition at the Center 
for Advanced Surface Engineering conference. 
Darrigues is receiving her doctorate in applied 
science and is a graduate assistant at the Center 
for Integrative Nanotechnology Sciences. She 
presented on her work of using plasmonic particles 
to deliver medicine that targets cancer cells.

7Research in the Rock

Nanotech student awarded for pancreatic 
cancer treatment research

Nicole Ursin receives 
2019 Whitbeck Award 

Nicole Ursin of Batesville received the 2019 
Edward L Whitbeck Award at the Clinton 
Presidential Center Great Hall in Little Rock. 
As an undergrad at UA Little Rock, she double 
majored in anthropology and history and minored 
in nonprofit leadership studies. The Whitbeck 
Award is a competitive program that highlights 
an outstanding graduating senior. Along wtih 
the award, Ursin received a $2,000 prize. Ursin 
will attend graduate school at the University of 
Maryland in fall 2019. 

Faculty, students, and alumni at the Collaboratorium 
of Social Media and Online Behavioral Studies 
at UA Little Rock were awarded the best paper 
award in October 2018 at the international Social 
Media Technologies, Communication, and Informatics 
conference in Nice, France. This paper explores the 
different digital ethnographic behaviors in relation 
to video-based social media consumption and 
sharing. The work was funded in part by the U.S. 
National Science Foundation, U.S. Office of Naval 
Research, U.S. Air Force Research Lab, U.S. Army 
Research Office, U.S. Defense Advanced Research 
Projects Agency, and the Jerry L. Maulden/Entergy 
Endowment at UA Little Rock.

Mariya Khodakovskaya
receives $100,000 from NASA

Dr. Mariya Khodakovskaya has 
received $100,000 from NASA 
to discover how to improve  
sustainability and stress 
tolerance in plants developed 
for Mars exploration. In order 
for humans to explore new 
planets such as Mars, plants 
and crops need to sustainably 
grow in environments that do 

not have an abundance of water. Khodakovskaya 
will be investigating how applying carbon 
nanomaterials such as graphene and carbon 
nanotubes can affect and enhance plants’ tolerance 
to drought stress and other environmental 
factors. Khodakovskaya will apply this technology 
to valuable agricultural crops such as rice and 
soybeans. This will allow space explorers to grow 
plant food sources on Mars. Dr. Khodakovskaya 
believes that the new “nano-agro” technology is 
a cheap and efficient way to reduce water use in 
greenhouses to specifically produce plants for 
human exploration on other planets.



KEEPING OUR 
FOOD SAFE
Dr. Mariya Khodakovskaya collaborates with researchers across 
the country to test the effects of nanomaterials in crops

8 Research in the Rock



Technology is transforming 
the agricultural industry and 
allowing new ways to grow 

and harvest critical food sources. One 
advancement is the use of carbon-
based nanomaterials, very tiny carbon 
materials (approximately 1-100 
nanometers) that can be sprayed or

9Research in the Rock

added on to soil to regulate plant 
growth. These nanomaterials, such 
as nanotubes, graphene, fullerene, 
and nanohorns, are used to stimulate 
growth in multiple plant species, 
including food and non-food plants.



While scientists usually apply nanomaterials to 
research applications, they are now assessing 
their use to grow crops and plants. However, 
current research does not show if carbon-
based nanomaterials pose any risk to plants. 

Mariya Khodakovskaya, biology professor 
and interim associate dean in the College 
of Arts, Letters, and Sciences has received 
$464,000 from the USDA to assess the 
environmental risks of using carbon 
nanomaterials to stimulate and regulate 
plant growth. Khodakovskaya is working with 
Alexei Basnakian, professor of pharmacology 
and toxicology at UAMS, and Micah Green, 
professor of chemical engineering at Texas

A&M University, to examine if using nanomaterials 
in agriculture poses any health risks.  

“For years, I was working to understand 
interactions within plants and nanomaterials, 
in particular, carbon-based nanomaterials...and 
we found in my group that different carbon-
based nanomaterials can stimulate plant growth, 
plant development, seed germination, and 
plant cell division . . .so, we demonstrated that 
a wide variety of carbon-based nanomaterials 
can play the role of plant growth regulator,” 
Khodakovskaya said. “This is very attractive for 
different areas of agriculture. However, there is 
some indication that, in certain doses, carbon-
based nanomaterials may be toxic to humans.” 

10

Dr. Mariya Khodadovskaya works with student researchers 
on using nanomaterials to stimulate plant growth

Research in the Rock
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To conduct this study, the project team will 
identify the exact amount of carbon nanotubes 
that can be accumulated in different plant 
organs, study how absorbed nanotubes can 
affect plant metabolism, and identify whether 
plant organs contaminated with nanotubes can 
be toxic when eaten. Overall, Khodakovskaya 
predicts that this risk is low. 

“Our preliminary data indicate that [carbon-based 
nanomaterials] accumulate in very low amounts 
inside exposed plants,” Khodakovskaya said. “We 
predict then, that the toxicity will be really low. 
This is our prediction, but it’s also our hope.” 

Khodakovskaya believes that collaborating with 
Drs. Green and Basnakian is essential to the 
success of this project. By combining different 
disciplines, the project team can create a 
detailed picture that shows the advantages and 
disadvantages of introducing these nanomaterials 
into the agriculture industry. She also wants to 
collaborate with the community to inform the 
general public about the possible risks.
 
“I believe this is a very good interdisciplinary 
approach—that members of our team belong 
to different areas of science,”  Khodakovskaya 
said.  “Hopefully, the generated data will be very 
important for the research community, federal 
and environmental agencies, as well as the 
general populace.”

Khodakovskaya has been a faculty member 
at UA Little Rock since 2008. After receiving 
her Master of Science in Biology at Far Eastern 
National University, she received her Ph.D. at the 
Far Eastern Branch of the Russian Academy of 
Sciences. Throughout her education, she became 
interested in studying the internal chemical 
processes of a plant’s life cycle, such as stress

signaling and plant metabolism. Khodakovskaya’s 
tenure at UA Little Rock has allowed her to 
collaborate with multiple disciplines on campus. 
Because her field requires mixing biology with 
other disciplines, such as chemical and materials 
engineering, she values her relationships with 
other faculty members to augment her research. 

In January 2018, she was named interim 
associate dean for research and graduate 
students in the College of Arts, Letters, and 
Sciences. She is optimistic that this new role will 
allow her to encourage different departments 
and disciplines on campus to collaborate. In 
2019, Khodakovskaya was awarded the Faculty 
Excellence and Creative Endeavors Award. 

“My research experience is helping me to serve  
with the college in a way that will promote and 
encourage research…hopefully my example will 
serve as a good example for interdisciplinary 
studies here and more intense collaborations.”

This work is supported by the USDA National 
Institute of Food and Agriculture, AFRI project 
2018-67021-27921



COMBATING DISEASE
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Dr. Kieng Bao 
Vang-Dings has 
always been 
passionate about 
combating disease.

Though she nearly became 
a medical doctor, her love of 
science persuaded her to forge 
her own path as a researcher. 
Now, she’s the Center for 
Integrative Nanotechnology 
Sciences’ first immunology 
specialist, investigating how 
tiny materials can solve giant 
health problems. 

COMBATING DISEASE
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Vang-Dings’ journey as a scientist started when 
she was just 11 years old. Her science teacher 
would fill giant glass jars with pond water and 
keep them on a windowsill. Sitting over the 
summer, the pond water would develop a 
cacophony of microbes and bacteria. 

“That was mind-blowing to me,” Vang-Dings 
said. “To see a paramecium just running around 
the slide--the things that you normally couldn’t 
see with the human eye, but were living in this 
pond water. That was actually the beginning of 
my interest in science.” 

In college, as she questioned her academic 
direction, Vang-Dings knew she wanted to 
combine her love of science with her desire to 
heal the sick. She received her bachelor’s degree 
in biology from the University of Minnesota and 
her doctorate in microbiology, immunology, and 
cancer from the University of Minnesota. After 
completing her post-doctoral work, she was hired 
by the Center for Integrative Nanotechnology 
Sciences and found nanoscience to be the bridge 
between her two passions. 

Tiny Tools, Big Immunities
Nanoscience is the study of tiny materials 
(less than 100 meters) that can be used in 
various scientific and engineering applications.
Immunology is the study of the immune system. 
Thanks to a nearly $50,000 award from the 
National Science Foundation-funded Center 
for Advanced Surface Engineering, Vang-Dings 
will combine the two fields at UA Little Rock, 
investigating how tunable nanosystems can 
impact and enhance the immune system.

Joined by Center director and chief scientist 
Dr. Alex Biris, Vang-Dings will focus on gold 
nanorods coated in silver, as these are a popular 
nanosystem in biological applications. 

“When you hit these tunable nanosystems with 
a laser, they emit a surface plasmon resonance 
that’s much stronger than that of just the gold 
nanorods by themselves. In turn, this allows 
for enhanced detection of the nanorods in cell 
systems,”  Vang-Dings said.  

While this process may sound decidedly unmedical, 
scientists have been interested in the concept of  
using nanomaterials to aid the immune system 
for some time. The immune system is an intricate 
network that recognizes disease-carrying cells in 
the body. A strong immune system identifies and 
hunts down these infected cells quickly. However, 
a weakerned immune system, perhaps due to 
disease or chemotherapy, struggles to fight off 
diseased cells, increasing the chance that your 
body will catch an infection and stay sick longer. 
Vang-Dings and Biris’ research will study if, and, 
most importantly, how, nanosystems can make the 
immune system stronger. 

“My interest is in understanding how both gold 
nanorods by themselves and nanorods with the 
silver, which are the tunable nanosystems...can 
fully impact the immune system. By understanding 
how the tunable nanosystems can fully impact the 
immune system, we can begin to better design 
and functionalize them to enhance immune 
system responses.” 

Currently, scientists believe that nanoparticles can 
work as adjuvants, substances given to patients 
to enhance the immune system’s response to 
infections or cancer. However, the optimal types 
of nanoparticles--and how they work--for this 
purpose are unknown. 

“That is something I’m deeply interested in 
finding--how these nanoparticles are inducing 
this immune response and trying to tease out the 
pathways,” Vang-Dings said.

Currently, Vang-Dings’ team is characterizing the 
nanomaterials and gaining a better understanding 
of how they enhance the immune system. Vang-
Dings would like to eventually see the nanosystems 
used in clinical settings, but the preliminary research 
will take significant time. 
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Contributing to Cancer Research
Vang-Dings is also passionate about finding 
immune system-supported cancer treatments. Even 
though cancer research has significantly grown and 
developed, it is still a complex issue that requires a 
vast amount of intricate pieces to find a complete 



solution. Biologists, immunologists, and clinicians 
work in various ways in their own unique fields 
to uncover the questions and unknown variables 
that lie in cancer research. She wants to contribute 
her expertise to that field and eventually influence 
how the pieces form together to eradicate cancer. 

“It’s one of those conundrums that nobody has quite 
been able to crack...there’s so much that is unknown 
and so many questions that we still have to answer, 
so I’m just going to jump right into the mix and see if 
I can get my ideas out there.” 

This project is sponsored by the National Science Foundation 
under award number 1457888. Any opinions, findings, and 
conclusions or recommendations expressed in this material are 
those of the author(s) and do not necessarily reflect the views of 
the National Science Foundation.
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“I’m just going to 
jump right into 

the mix and see if 
I can get my ideas 

out there”



DOCUMENTING THE TRAIL

Historical research is an ever-evolving 
discipline that allows us to recognize 
and discern the contexts, dialogues, and 
motivations behind critical events with 

greater clarity and detail. Even when we are aware 
of a past event, we can still uncover new discoveries 
that reveal more truth about a situation and the 
preliminary actions that led to the event. Peeling back 
the intricate layers of historical events takes time and 
allows us to see how we can make decisions that 
shape our own history. 

Arkansas holds a rich array of history that has still 
not been adequately uncovered. One such piece of 
history includes the Trail of Tears, the forced removal 
of the Cherokee, Chickasaw, Seminole, Choctaw, and 
Muscogee (Creek) tribes from the southeastern United 
States to Indian Territory (present-day Oklahoma). 

Enforced by President Andrew Jackson, the removal 
began in 1831 and concluded in 1850. While it 
is known that the paths of the Trail of Tears went 
through Arkansas, many stories have not been told, 
especially from the Chickasaw, Choctaw, Seminole, 
and Muscogee (Creek) tribes. The Sequoyah National 
Research Center at UA Little Rock is working to 
uncover the accurate stories on the trail. 

Thanks to a nearly $58,000 grant from the Arkansas 
Natural and Cultural Resources Council, the center is 
developing an interactive touch-screen interface that 
allows patrons to access historical documents, stories, 
and photographs of key landmarks that make up the 
Trail of Tears in Arkansas. The center’s archivist, Erin 
Fehr, was inspired to start the project after attending 
the Association of Tribal Archives, Libraries, and 
Museums Conference in 2014. At this conference, 
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Map of the Trail of Tears Credit: National Parks Service



Trail of Tears Park at UA Little Rock 

Territory on the Southwest Trail, which is present-day 
Asher Avenue, a street right next to UA Little Rock. 
According to Littlefield, the trail is almost identical 
to the direction of Asher Avenue today. In order to 
commemorate these trails, the Sequoyah National 
Research Center developed the Trail of Tears Park on 
the campus in 2011. This 4.5-acre park is home to 
natural grass, trees, and vegetation that people would 
have seen on the trail.  

About the Center
The Sequoyah National Research Center was started 
by Littlefield and James W. Parins over 30 years ago. 
In 1983, Littlefield and Parins started collecting 
various works from Native American authors. As 
the years progressed, the center has evolved into 
a robust archive that houses the largest collection 
of Native American newspapers and forms of 
expression in the world. 

To learn more about the Trail of Tears history in 
Arkansas, visit the Trail of Tears in Arkansas exhibits 
page at https://ualrexhibits.org/trailoftears/. 

she learned about the Chillkat Valley Storyboard, a 40-
inch touch-screen table that includes audio, video, and 
images about the history of the Chillkat tribe in Alaska. 
The table was developed for the Haines Borough Public 
Library in Haines, Alaska. Reflecting on the Chillkat 
Storyboard, Fehr believed that the Sequoyah National 
Research Center could utilize a similar interface to tell 
the story of the Trail of Tears in Arkansas. In order to 
provide accurate content on the main travel routes for 
the interface, however, the center needs to conduct  a 
lot of preliminary research. Currently, Director Daniel 
Littlefield and Graduate Assistant Alex Soulard are 
traveling to the historical routes in the state that have 
not yet been fully documented. 

Along with traveling to the historical sites, Littlefield 
and Soulard are writing narratives that explain the 
context and importance of the areas. Many of the 
trails in the state are not adequately marked. Some 
historical markers have greatly deteriorated, and 
some trails are not marked at all. Most research 
on the Trail of Tears have centered around the 
experience of the Cherokees, while the experience 
of the other tribes on the trail have not been fully 
researched and documented. 

Once they have a map of what needs to be 
researched, they will travel to the National Archives 
in Washington, D.C., to obtain high resolution copies 
of historical documents and photographs of these 
sites. Along with the touch-screen interface, the 
center is developing a website for patrons who 
cannot physically visit the site. The website and app 
will contain the same content as the touch-screen 
interface. The center hopes that Arkansas history 
teachers can use the content provided in the website 
and app for their curriculum. 

“That’s one of the things that we really want to do with 
this. [We] just want to make the public is more aware 
of this history and make sure it’s accurate,” Fehr said.   

Trail of Tears in Central Arkansas
Arkansas plays a vital role in Trail of Tears history, as 
all five tribes eventually passed through some part of 
the state. Because of this significance, it’s imperative 
to unearth as much information as possible about the 
events that transpired. Many tribes on the trail passed 
through central Arkansas on their way to Indian
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Trigun Maroo is a graduate student in the systems 
engineering department at UA Little Rock. He won 
first place in the Graduate Engineering, Engineering 
Technology, and Construction Management 
category at the 2019 Student Research and Creative 
Works Expo. Maroo is creating a novel gripping 
system for drones that receive and deliver packages.

What is your project? 

I am developing a novel grasping system that 
will be mounted on a drone to grab and deliver 
packages from one place to another, similar to 
what Amazon and Google are using. The system 
I’m creating has a lot of benefits compared to 
other gripping systems. I am specifically focusing 
on what I call the “hand” of the drone, which is the 
mechanism that grabs the packages. 

What else is unique about your drone 
delivery system? 

My approach also incorporates a screw locking 
feature that holds the box in place without 
running the motor at full power, which preserves 
the drone’s battery. A car jack is one example of a 
screw locking feature. 

Where are you in the project right now? 

Currently, I am in the last stage of the project. I am 
working with my advisor, Dr. Andrew Wright, to 
document my progress for my master’s thesis. I am 
currently a doctoral student, but I am adding this 
project as a thesis in order to receive a master’s 
degree along with my PhD. I would like to eventually 
patent this system. 

When did you start at UA Little Rock? 

I began graduate school at UA Little Rock in fall 2015. 
I received my Bachelor of Science in Mechanical 
Engineering from CK Pithawalla College of 
Engineering and Technology, Surat, Gujarat, India.  

      Spotlight on Student Researchers: Trigun Maroo

How is your system different than what 
Amazon and Google use? 

The current package delivery drone systems use 
complex sensors to solve the package’s position 
and orientation errors on the ground. My system 
does not need sensors at all to do this. During 
testing, I had 100 percent success rate in solving 
box position errors. Additionally, my system can 
carry heavier boxes because it utilizes a four-sided

grasping approach as opposed to a two-sided 
approach, which distributes the weight more 
evenly without crushing the box. Overall, this is 
a lightweight system that can lift approximately 
three times its own weight. Amazon’s current drone 
delivery system must use one fixed box size that 
fits into a chamber. Additionally, in the event of 
returning a package back to a warehouse, it may 
not be the best idea for a user to place the box back 
into a drone. In my approach, the system can grasp 
the box directly from a backyard and avoid user 
interaction completely. Google’s approach consists 
of a hook that fits into a box with a hoop, which 
means boxes would have to be manufactured for 
this specific purpose. My system can work with 
existing corrugated delivery boxes.
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SERVING THE 
COMMUNITY

Little Rock Mayor Frank Scott, Jr. 
speaks at the Religious Leaders 
Summit on April 11, 2019 at UA 
Little Rock Downtown

Little Rock Congregations Study helps 
religious leaders in central Arkansas 
serve community in more robust ways 

Religious congregations from all faiths in Little 
Rock have a long history of serving the needs 
of the community, from feeding the hungry, 
to sheltering the homeless, to strengthening 
families and providing resources to immigrants. The 
service landscape is as unique and diverse as the 
congregations that gather for worship, but they all 
share the same dedication to help others. 

In 2012, Dr. Rebecca Glazier from the School of Public 
Affairs started the Little Rock Congregations Study to 
research how religious congregations in Little Rock 
contribute to the community, and how their faith 
compels them to make the city better. Specifically, 
she wanted to see what kinds of projects were 
important to specific congregations, how they were 
meeting that need, and how they collaborated with 
other churches and faith groups to accomplish their 
goal. At that time, Glazier and her research team 
surveyed five congregations and 60 clergy members 
from across the city. Students distributed surveys,

attended worship services, and interviewed 
members of the congregations. From this 
research, students were able to write original 
research reports and perform comprehensive data 
analysis. In 2016, Glazier was able to expand her 
research from five congregations to 17, thanks 
to funding from the American Political Science 
Association and a partnership with the Clinton 
School for Public Service. Students from the field 
research methods class at the Clinton School 
joined Glazier’s class, which totaled 70 students 
directly involved in the research. 

The original idea for the project spawned when 
Glazier studied international politics and foreign 
policy. During this time, she focused on religious 
leaders who worked to bring peace in foreign affairs 
and politics. When she arrived at UA Little Rock in 
2009, she wanted to take this foundation and use it 
to study the work of religious congregations in Little 
Rock. One main goal of this research is to make sure
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the results of the study are helpful to the 
community. “This is really community-based 
research,” Glazier said. “As a university that’s 
here in the heart of Little Rock, we want to be 
doing work that is meaningful and helpful to the 
community that we’re apart of.”

Secondly, the research team wants to provide 
a way to showcase the vast amount of work 
that congregations do in the community, such 
as facilitating backpack drives, running food 
pantries, volunteering at homeless shelters, and 
traveling outside of town to help people receive 
medical care. The Congregations Study started 
a Facebook page and website to highlight 
different congregations around the city. In 2018, 
the Congregations Study expanded its research 
to see how congregations and nonprofits in the 
city work together on service projects. 

Dr. Gerald Driskill from the Department of 
Applied Communication and Dr. Kirk Leach from 
the School of Public Affairs joined the team to 
help with this specific research question. From 
this data, they discovered that congregations who 
volunteer outside of the church actually dedicate 
more time to serve in their church than those 
who don’t volunteer with other organizations. 

“It’s like congregations are creating a culture of 
service that leads people to be more invested in
their own church and to give more,” Glazier said.

Additionally, they discovered that congregations who 
emphasized volunteering and service grew faster 
than congregations who didn’t emphasize service as

Dr. Rebecca Glazier presents 
at the Religious Leaders 
Summit at UA Little Rock 
Downtown on April 11, 2019

much. Congregations that participated in interfaith 
service projects were more likely to be growing in 
membership than those who did not. 

“When you’re making partnerships across 
religious lines and engaging in the community and 
volunteering together, it builds your own culture up, 
your own congregation, and makes that stronger.  
And people want to join your congregation when 
they see that type of collaboration across religious 
traditions,” Glazier said. 

On April 11, over 50 faith leaders across the city 
gathered at the UA Little Rock Downtown space 
for the Religious Leaders Summit, hosted by 
the Congregations Study. This summit allowed 
clergy to share their stuggles and talk about how 
researchers can help them in their efforts to serve 
the community.  Little Rock Mayor Frank Scott, Jr. 
and Lt. Gov. Tim Griffin both presented at the event. 
This is the first year that the Congregations Study 
has hosted this type of event for clergy. 

With seven years of research compiled, the 
Little Rock Congregations Study still has a vast 
amount of research to uncover. Glazier wants to 
use this as an opportunity to help clergy solve 
problems and build up their congregations. 
As their research becomes more detailed, they 
will be able to not only showcase the vast work 
of congregations in Little Rock, but they will 
directly contribute to the vast work being done 
to help others in the community.



      Spotlight on Student Researchers: Nicole Ursin
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What was the most interesting aspect of 
your observations? 

At one point, I attended their church service, which 
was conducted in their native language. It was 
similar to a Catholic service, but different in other 
ways. Even though I didn’t understand what they 
were saying, it was fascinating to see how they 
incorporated their unique culture into the service 
through dance and song.

Tell us about your other research project. 

I just finished one project on national archive policy 
in Third Republic France. This project explores the 
political power of archives and how the French 
Archives Nationales was instrumental in shaping 
France’s political identity. 

What are your plans after graduation?
 
After graduation I am going to grad school for 
applied anthropology and historic preservation. I 
would like to someday consult cities on how they 
can attract tourism, especially historical tourism, 
in their communities. 

Nicole Ursin is a recent UA Little Rock graduate and a 
recipient of the 2019  Edward L. Whitbeck Memorial 
Award for her extensive research in both the history and 
anthropology fields. She is now attending graduate school 
at the University of Maryland to study applied anthropology 
and historic preservation.

Tell us about your anthropology research.
 
I went to Corsicana, Texas, with my advisor to 
interview and observe a group of Micronesian 
immigrants who migrated to the United States. 
Micronesia is composed of a small group of islands 
in the Pacific Ocean. I traveled to Corsicana five 
times to extensively research their culture and, more 
specifically, study why they immigrated, and how 
they adapted to U.S. culture. 

We worked primarily with people from the region of 
Chuuk. Some of the citizens of that area immigrated 
in the 1970s all the way up the the 2000s. The goal 
of this research is to enhance our understanding of 
how cross-cultural communities are formed and the 
role of cultural heritage in the United States.
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For several years, 
researchers have focused 
on the prevalence of 
greenhouse gases in the 
Earth’s atmosphere. 

Currently, major satellites such 
as the NASA/NOAA Geostationary 
Operational Environmental Satellite 
Program indirectly monitor 
atmospheric levels of greenhouse 
gases like water vapor, methane, 
oxygen, ozone, and oxides. 
However, scientists are still finding 
ways to refine such monitoring. 



Dr. Yupo Chan from the Department of Systems 
Engineering, along with Dr. Edmond Wilson of 
Harding University and Dr. Po-Hao Huang at the 
University of Arkansas, Fayetteville, is leading the 
effort to develop a small, cost-effective way to 
observe atmospheric levels of greenhouse gases, 
including in the state of Arkansas. 

The research team is developing the SAMSAT 
measuring satellite, a 6U CubeSat that will 
be launched into orbit by NASA to gather 
atmospheric levels of greenhouse gases. SAMSAT 
stands for “solar and atmospheric measuring 
satellite.”  The “6U” part of the title means that it 
is six times larger than a 1U satellite, which was a 
cube sized at 10 centimeters, similar to the size of 
a peanut butter jar. CubeSats have been used by 
NASA and many other organizations for various 
research purposes in space, but this research 
team is designing its own unique functions for the 
satellite to improve its mobility and data collection 
mechanisms. Chan, Wilson, and Huang are part

Satellite dish at UA Little Rock that 
downloads signals from NOAA/NASA 

GOES satellite

of the Arkansas Experimental Program to Stimulate 
Competitive Research (EPSCOR), a NASA program 
designed to provide seed funding for aerospace 
research in Arkansas. UA Little Rock is the lead 
institution in this EPSCOR project. 

At Harding University, Wilson is responsible for 
measuring the gases in the atmosphere using 
spectrometry, a technique that shows how 
gases absorb light. At UA Little Rock, Chan is 
responsible for downloading the signals from 
both the NOAA/NASA GOES satellite and the 
SAMSAT and analyzing their data. The GOES 
signals are downloaded to a satellite dish 
housed on top of the ETAS building on the 
UA Little Rock campus. By comparing the 
observations from the spectrometer with the 
processed data from GOES, the research team 
can validate the functionality of the nanosatellite 
constellation. If the constellation can monitor 
greenhouse gases similar to its much more 
expensive counterpart, the research project is 
deemed fully successful. 

The NOAA/NASA GOES is a network of 
stationary satellites that monitors weather, land, 
environmental, and climate conditions. The National 
Weather Service uses this network of satellites to 
forecast the weather. The SAMSAT will not monitor 
weather conditions, only greenhouse gases. While 
the NOAA/NASA GOES is considered the gold 
standard of monitoring environmental conditions, 
the SAMSAT is cheaper, leaner, and more flexible in 
its viewing directions. 

“Working with Dr. Chan is a great experience.  He 
is an expert in computer imaging and theory.  He 
is very organized and goal oriented and I have the 
greatest respect for his leadership in this exciting 
mission,” Wilson said.

Due to the  size of the NOAA/NASA GOES satellite, it 
can only see the earth in a top-down point of view. 
The SAMSAT, however, can view the earth at many 
different angles and viewpoints. 

“The first step is to show the world that we are 
reading the same thing as the big, expensive satellite

24 Research in the Rock



“We want to show 
the world that we’re 
not just saying we 

can do it, [but] we can 
validate it against the 

gold standard”

at a much lower cost with much more flexibility,” 
Chan said. “We want to show the world that we’re 
not just saying we can do it, [but] we can validate it 
against the gold standard.”

Satellite History
According to NASA, the NOAA/NASA GOES satellite 
project began in 1975, but its roots go back to 
1966 when the Applications Technology Satellite 
(ATS) series was launched on December 7 of that 
year. In 1967, the ATS-3 snapped the first color 
photo of the entire Earth. 

Future Effects
The research team is now in the second year of the 
project. As they move forward, they plan to boost 
their research capabilities to gather more detailed 
data of the atmospheric conditions in Arkansas. 
By creating more cost-effective and flexible ways 
to monitor the state’s atmosphere, leaders and 
scientists in the state can continue to develop new 
ways to make our communities healthy and vital.

Picture of Earth taken by  GOES-17 Satellite
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Dr. Brian Mitchell 
and students 
uncover forgotten 
African American 
History in Arkansas

In September 1919, a dark chapter in 
Arkansas history emerged in a small 

Delta town next to the Mississippi 
River. Elaine, Arkansas, sits just west of 
the river in Phillips County. During this 
time, black sharecroppers gathered 
with the Progressive Farmers and 
Household Union to unite against 
the landowners and store clerks who 
manipulated their sales to keep them 
in perpetual debt. 

OF THE 
SHADOWS
PAST
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According to the Encyclopedia of Arkansas History 
and Culture, landowners would take cotton picked 
by sharecroppers to the store and lie about the 
amount of money paid for each batch. Store 
clerks would manipulate their ledgers to verify 
the story of the landowners. The sharecroppers 
knew they were being deceived, and wanted to 
band together with a union and hire a lawyer to 
help their cause. Among the men was World War 
I veteran Leroy Johnston and his three brothers.  
However, landowners caught wind of their plan 
and hired spies to attend their meetings and report 
their conversations back to them. One September 
night, two spies were shot when the union 
members discovered their identity. One spy was 
seriously injured and one died. After the incident, 
a telephone operator in the town reached out to 
different communities for reinforcements.

As more and more citizens responded to her call, 
a white mob suddenly formed and began killing 
hundreds of black men, women, and children. 
The call even reached the governor’s office, where 
Arkansas governor Charles Brough ordered 500 
soldiers from Camp Pike to disperse the mob. 
After the massacre, twelve black men involved in 
the meeting that night were sentenced to death 
by an all-white jury for the murder of the one spy. 
No one from the white mobs were tried for murder 
during the massacre. After a series of appeals, which 
eventually led to the U.S. Supreme Court under 
the case Moore vs. Dempsey, the twelve men were 
released from prison. 

Dr. Brian Mitchell from the history department is 
leading the effort to uncover this grim chapter in 
Arkansas history and other forgotten moments in 
African American Arkansas history. A native of New 
Orleans, Mitchell began teaching at UA Little Rock in 
2014. He’s passionate about including students and 
the community in his research. 

“I’m really big on student involvement in my research, 
where a lot of traditional historians write books and 
articles, and those tend to be very singular events that 
they do as scholars,”  Mitchell said. “History is very often 
looked at as a very lonesome profession. Since I do 
mostly public history, I get to involve community and 
my students in the research, which makes it really  

“I’m really big on student 
involvement in my research, 

where a lot of traditional 
historians write books and 

articles, and those tend to be very 
singular events that they do as 

scholars”

Newspaper article on Elaine Massacre in 1919 
(Encyclopedia of Arkansas History and Culture)
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exciting for them and really exciting for me.” Mitchell 
started unearthing the history of this massacre 
when he and his students began searching for the 
location of the bodies of those killed in the riots.
With hundreds of people killed, it’s unusual that 
no one knows where the bodies are buried. He 
turned to the Arkansas State Archives and found a 
collection from a local funeral home that included 
death certificates in Phillips County. Once he found 
these records, he and his students began indexing 
and scanning each certificate to make them 
accessible to the general public.

Honoring Veterans 
From this project, he was able to start 
investigating the life of World War I veteran Leroy 
Johnston, who was killed in the riots along with 
his three brothers. As they dug further through 
Johnston’s military records, they discovered his



information had been altered to show that he 
was “slightly” injured during combat in France 
instead of “severely.” Because of this alteration, 
he was not able to receive military benefits and 
honors for serving his country. Once Mitchell and 
his students compiled enough information to make 
a case about the forgery, he contacted Arkansas 
Congressman French Hill to see if Leroy Johnston 
could posthumously receive the honors he was 
due. Congressman Hill agreed, and in a ceremony in 
Washington, D.C., Johnston received the medals he 
deserved during his time in combat, including the 
Purple Heart. Johnston was part of the distinguished 
infantry regiment, “Harlem Hellfighters.” 

After this ceremony, Representative Hill, along with 
Representatives Emanuel Cleaver and Sam Graves 
introduced the World War I Valor Medals Review 
Act (HR 2249). This bill requires the Department 
of Defense to review military records of minority 
servicemen.  “It’s interesting when you think 
that one little project in Little Rock opened 
the pathway for the reexamination of all the 
records of black soldiers in the United States,” 
Mitchell said. Mitchell’s next project examined 
what happened to the twelve men released from 
prison. With the threat of lynching and other 
forms of racial violence, these men naturally 
wanted to leave the community. Mitchell and his 
students found six of the twelve men and created 
ways to commemorate their lives at their grave
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Leroy Johnston’s altered military record

sites. Additionally, Mitchell and his students wrote 
biographies for each of the men and published 
them in the Encyclopedia of Arkansas History and 
Culture. They also created a fundraising campaign 
to establish historical markers at each grave site, 
which should be erected in fall 2019. The first 
marker placed will  be for Frank Moore at the 
National Cemetery in Washington, D.C. Mitchell 
sees this project as an important reminder 
of what can happen when hate and extreme 
polarization lead to violence.

“[Frank Moore was] a man who fought for his 
country, returns, and is placed on death row 
falsely, when all he’s trying to do is protect his 
rights as an American citizen,” Mitchell said.

“It’s interesting when 
you think that one little 

project in Little Rock 
opened the pathway for 

the reexamination of all the 
records of black soldiers in 

the United States”
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Newspaper clipping advertising urban 
renewal in the Arkansas Democrat

Westrock Community
Once Mitchell and his students finish their 
research related to the Elaine Massacre, they 
will begin looking in-depth into the former 
Westrock community, located in the present-day 
Riverdale area off Cantrell Road in Little Rock. This 
community housed servants and other employees 
who worked in the Heights area of Little Rock in 
the early 20th century and before. In the 1960s, 
this community was relocated to the far-east side 
of town in the Granite Mountain area of Little 
Rock. Mitchell wants to work with all areas of the 
community to create an interactive website that 
tells the story of the Westrock community and the 
families that inhabited the area. 

“We want this to be a community effort, and an 
effort that’s as much about telling the history and 
healing, and reuniting people,” Mitchell said. 

Leroy Johnston’s Purple Heart award

Commemorating the Past
In September 2019, different groups in Little 
Rock, Helena-West Helena, and Fayetteville held 
events to commemorate the 100th anniversary 
of the tragic event. These events ranged from a 
syposium, video presentation,  talks, church service, 
and musical performances. The Elaine Massacre 
Memorial was officially dedicated in Helena-West 
Helena on Sept. 30, 2019. 



Mitchell sees himself as a historian compelled to 
tell the hard stories. While Arkansas is known for 
civil rights events such as the Little Rock Nine, 
many stories are generally unknown to the public, 
in many ways because they don’t have happy 
endings. But the harsh reality of these endings 
enable us to look at our present circumstances 
in a new light. Historical research peers into the 
human heart and examines how just and unjust 
policies affect our communities and families. 

Acknowledging the sins of the past also allows us 
to heal and move forward. It examines what we 
need to do in order to prevent these events from 
happening again. In order to create a just and

Girl standing in front of Pilgrim Rest Missionary Baptist Church #3, one of the 
cornerstones of the Westrock community. Credit: Lois Threet
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Spreading the Message
Mitchell is still hard at work to uncover the hidden 
past. In June 2019, Dr. Mitchell and Dr. John Kirk, 
director of the Anderson Institute of Race and 
Ethnicity at UA Little Rock, contributed to a CNN 
Podcast that shed light on a tragic fire at the Negro 
Boys Industrial School in Wrightsville, Arkansas, that 
killed 21 children.

peaceful society today, we must examine how 
hatred and discrimnation affected societies of the 
past. Historical research gives us the perspective 
we need to create an ethical society that treats all 
members with respect and dignity.



      Spotlight on Student Researchers: Acadia Roher

Acadia Roher is a first-year graduate student in the public 
history program at UA Little Rock. She also works as a 
graduate assistant in the Center for Arkansas History and 
Culture, where she is assisting with the Mapping Renewal 
project funded by the National Endowment for the 
Humanities. Follow her project on the Mapping Renewal 
Blog on the Center for Arkansas History and Culture 
website at https://ualrexhibits.org/mappingblog/

How do you describe the photographs? 

Very simply. When I first began the project, my 
boss said my descriptions were a little too literary. 
I described the scene and was surmising things 
that weren’t exactly in the photograph. She told 
me the descriptions need to be very basic and 
simply tell what the viewer is seeing in the picture. 
We can include known names of buildings in the 
description. Additionally, you need to include the 
address of the location in the image. We’re trying 
to make this image useful for researchers. You also 
need to describe the subject of the photograph. The 
Library of Congress has specialized subject headings 
that researchers can choose from when they’re 
searching photographs online. 

As a native of Little Rock, how does it 
feel to see how the city used to look 
like from past photographs? 

It’s interesting. I think it’s important to know where 
you come from, especially if you have family 
history connected to a place. My family came 
here in the 1960s, so as we’re going through these 
photographs, I can see a photograph from that 
time period and see what the city looked like and 
what events were taking place when my family 
arrived. 

How did urban renewal change Little Rock? 

Urban renewal completely reshaped the way 
the city looks. If you arrived here in 1950, the 
city would have looked completely different. 
Downtown was very developed. During urban 
renewal, entire communities were bulldozed, 
the plans for Interstate 630 were put in place, 
and many of the tall buildings we see downtown 
weren’t built until the 19 60s or after. The city was 
also less spatially segregated before urban renewal 
was instituted. This was tied to racial fears and 
school desegregation. 

What do you do at the Center for 
Arkansas History and Culture?

I work on the Mapping Renewal project. 
We’re creating a geospatial platform that allows 
researchers, students, and the general public 
to access any of the materials related to urban 
renewal in the center’s collection. Right now, that 
includes some really interesting photographs 
from Earl Saunders, Jr., who was a commercial 
photographer from th1940s to the 1980s. We also 
have numerous maps and reports. 

In the fall we scanned these materials, which 
included numerous photographs. This process 
takes a lot of manpower. This semester, I’m going 
back through those photographs and writing 
descriptions for each one. I am also locating 
where each picture was taken, so we can then 
work with GIS specialists at UA Little Rock to 
physically put those locations on a map. But you 
first you have to georeference the images. 
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Four UA Little Rock students 
received funding from the 
Arkansas Department of 
Higher Education’s Student 
Undergraduate Research 
Fellowship. This competitive 
program allows students to 
develop their own unique 
research projects under the 
supervision of a faculty mentor. 
Nineteen UA Little Rock students 
applied for the fellowship. 

Student Researcher Madeline Burke

REACHING NEW HEIGHTS

Madeline Burke: Duck and Cover: How 
the Outdated Maritime 1851 Limitation 
of Liability Act Shields Shipowners From 
Liability ($2,750 from SURF, $1,250 match
 to equal $4,000)

Madeline Burke is investigating the legal and ethical 
considerations of the 1851 Limitation of Liability Act 
that protects shipowners from liability. This act was 
cited by Ride the Ducks, the company that owned 
the duck boat that sank and killed 17 people on Table 
Rock Lake in Missouri on July 19, 2018. Burke will 
use library and government databases to create a 
research presentation for a national conference and 
submit an article for publication in a peer-reviewed 
journal. Dr. Casey Rockwell from the Department of 
Marketing and Advertising is Burke’s mentor on the 
project. Burke is from Little Rock.



Bonn Belingon: Enzymatic Studies 
of BbI06 from Borrelia burgdorferi 
($2,750 from SURF, $1,250 match to 
equal $4,000)

Bonn Belingon is researching how to isolate and 
target specific enzymes that are found  in  B. 
burgdorferi, the bacterium that causes Lyme disease. 
Currently, drug resistance to B. burgdorferi has 
surged and new strategies are needed to combat the 
disease. Belington and his mentor, Dr. Shanzhi Wang, 
will purify and characterize the BbI06 enzyme and 
determine ten inhibitors against the bacterium.

Michael Meziere is examining if religiosity 
plays a factor in the misconceptions and myths 
surrounding sexual assaults on college campuses. 
To carry out this study, Meziere will conduct surveys 
to gather information on religious beliefs and sexual 
attitudes. The data gathered in this survey was 
presented in a poster presentation at the Academy 
of Criminal Justice Studies Annual Meeting in 
Baltimore, Maryland in March 2019 and the UA Little 
Rock Student Undergraduate Research Expo in 
April 2019. Dr. Molly Smith from the Department of 
Criminal Justice is Meziere’s mentor on the project. 
Meziere is from Little Rock.

Caroline Kornelsen: Understanding 
of Förster Resonance Energy Transfer 
in Ionic Materials ($2,750 from SURF, 
$1,250 match to equal $4,000)

Caroline Kornelsen and her mentor, Dr. Noureen Siraj, 
are researching novel and inexpensive approaches 
to developing new materials that possess Förster 
Resonance Energy Transfer (FRET) characteristics. 
FRET is a non-radiation energy transfer process 
between donor and acceptor parts of a molecule. 
They will develop ionic material with FRET 
characteristics using a fluorescent organic ion as 
donor and counterion as acceptor. 

They will develop several derivatives of ionic 
materials using the same positively charged ion, but 
different nagetively charged ions to understand their 
FRET characteristics. These materials are important in 
the arena of energy, healthcare, and the environment. 
This project will allow Kornelsen and Siraj to learn 
more about the parameters that depend on FRET 
efficiency in ionic materials. Kornelsen is from 
Fallbrook, California.
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Michael Meziere: Examining the Relationships 
between Religiosity, Rape Myth Acceptance, 
and Sexual Misconduct ($2,125 from SURF, 
$625 match to equal $2,750)
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MANIPULATING LIGHT 

Dr. Noureen Siraj has never been afraid of 
difficult research questions. Her interest in 

science first began when a chemistry professor 
gave a talk at the University of Karachi in 
Pakistan. She was so inspired by his speech 
that she wanted him to be her mentor at Graz 
University of Technology in Austria. This is 
when she started her research journey. After 
completing her doctorate, she joined Isiah M. 
Warner at LSU as a postdoctoral researcher and 
was later promoted to research associate.  While 
pursuing her postdoctorate, he gave her the 
freedom to vocalize her ideas, even if she wasn’t 
sure if they would be successful. 

“He’s the one who put so much confidence in 
me,” Siraj said. 



She discovered she could use this compound and 
the nanomaterial not only for solar cells, but for 
organic light emitting diodes (OLEDS) and even 
photodynamic therapy, a form of medical treatment 
that uses light to generate singlet oxygen light that 
can kill unwelcome cells like cancer. 

“That is the beauty of this project,” Siraj said. “We 
are using one single step reaction to synthesize 
the compound; we are not using multi-step. And 
the by-product is not very difficult to remove. We 
are not using an expensive technique to remove 
the by-product. So it makes the ionic material a 
very special material.” 

With this funding, Siraj is traveling to the Georgia 
Institute of Technology Center of Organic Photonics 
and Electronics and Laser Dynamic Laboratory 
to use their advanced thin film and device 
fabrication equipment. This lab is a premier research 
center that specializes in electronic devices and 
flexible solar cells for information technology, 
telecommunications, and defense sectors. Siraj 
will synthesize the ionic materials at UA Little Rock, 
and begin advanced characterization of the ionic 
material at the Georgia Institute of Technology. Siraj 
plans to share the knowledge she’s learned at GIT 
with students and faculty at UA Little Rock. 

Just like her mentor, Siraj is using her knowledge 
to teach and inspire high school and college 
students who are interested in chemistry to 
propose new research ideas and experiment in the 
lab. Recently, Siraj mentored Maghana Bollimpalli, 
a Central High School student who wants to 
research renewable energy. This research helped 
her earn more than $60,000 in scholarships. By 
raising up a new generation of researchers and 
scientists, Siraj is inspiring students to freely 
develop compelling new ideas and watch their 
work come to life in the lab. 

This project is sponsored by the National Science Foundation under 
Award Number 1833004. Any opinions, findings, and conclusions 
or recommendations expressed in this material are those of the 

This freedom allowed her to experiment with 
new ideas and ask new questions. Even if she 
didn’t feel those ideas would pan out, he allowed 
her to experiment in the laboratory and see what 
would transpire. Because even if her research 
ideas failed, she was able to formulate new 
research questions that she never thought about 
before. Now as a chemistry professor at UA Little 
Rock, Siraj is formulating new research ideas in 
materials science. This field combines chemistry, 
physics, and engineering to create novel and 
innovative devices and materials.

Thanks to a nearly $190,000 grant from the 
National Science Foundation, Siraj is studying 
experimental methods for developing organic 
optoelectronic materials. Optoelectronics are 
electronic devices that absorb and emit light, 
such as solar panels, LED lights, and solar fuel
cells. Typically, these devices are created using 
silicon, which requires vast amounts of energy 
to produce and is restrictive in size. 

Siraj is developing novel ionic materials, salts 
with a low melting point, to apply to 
optoelectronic devices. These materials offer 
a compelling alternative to silicon. The ionic 
materials with the Förster Resonance Energy 
Transfer, or FRET, process are very novel. FRET is 
a radiation-free energy transfer process between 
chemical compounds. Using this radiation-free 
process allows Siraj to create ionic materials 
that can be used for numerous optoelectronic 
applications in new ways. 

The idea for this project began when Siraj worked 
with energy relay dyes for solar cell applications.
As she was brainstorming different ways to 
increase the efficiency of the solar cells, she 
started playing around with the idea of using 
the FRET process to develop promising new 
materials. FRET would allow them to create one 
compound instead of two, which greatly lowers 
manufacturing costs to create these devices. 
Instead of using multiple compounds to improve 
solar cell efficiency, this FRET process would allow 
her to use one compound to significantly improve 
the device’s performance. 

35Research in the Rock

National Science Foundation.
author(s) and do not necessarily reflect the views of the National 



RESEARCH A
ND CREATIV

IT
Y IN

 THE ROCK

36 Research in the Rock



Students who conduct research and develop 
creative works of art create the heartbeat of 
the UA Little Rock campus. A well-rounded 

education consists of learning foundational 
principles and applying them in a new way that 
brings forth new discoveries and applications. 

The Nobel-Prize winning biochemist Albert 
Szent-Gyorgyi said, “Research is to see what 
everybody else has seen, and to think what 
nobody else has thought.”  Famous author JRR 
Tolkien wrote in The Hobbit, “There is nothing 
like looking, if you want to find something. You 
certainly usually find something, if you look, 
but it is not always quite the something you 
were after.” Research and creative activity allow 
students to ask questions and slowly unravel the 
answers, which in turn create new questions. 
As these layers are gradually uncovered, they 
discover who they want to be and how they 
want to contribute to the world after graduation. 

Faculty understand the importance of 
showcasing the unique and powerful work of 
UA Little Rock students. Research events such 
as the Engineering and Information Technology 
Open House; College of Social Sciences and 
Communication Research and Creative Works 
Showcase; College of Arts, Letters, and Sciences 
Open House; and the College of Education and 
Health Professions Open House have given 
students in each individual college the space to 
show their work to the public. 

On April 18, 2019,  UA Little Rock hosted 
“Research and Creativity in the Rock”, an event 
that combined each individual research event 
under one roof in the Jack Stephens Center. The 
event also incorporated the Student Research 
and Creative Works Expo. In its fourth year, the 
expo showcases undergraduate and graduate 
research and creative works from all disciplines 
across campus.  Each student project is judged by 
the quality of the research, ability to summarize 
problems and results, and their methodologies. 
Each student in the event has a faculty mentor to 
assist them in their projects and guide them in 
their research.  “It takes an entire campus to put

together an event of this magnitude,” Dr. Abhijit 
Bhattacharyya, former interim vice provost for 
research and dean of the graduate school said. “I 
am so grateful, especially during this last year of my 
service at UA Little Rock, to be part of this wonderful 
effort to showcase research and creative activity.”

“This event could not have been possible without 
the combined efforts of our wonderful UA Little Rock 
students, faculty, and staff,” Expo Co-Chair Elizabeth 
Ann Lee said. “Over 200 presentations in this year’s 
expo highlighted the significant contribution to 
science and the art our students make under the 
guidance of their expert mentors.  Thanks to each 
one who participated and showed that we make an 
important difference in our community!” 

The expo also showcased students involved in the 
undergraduate Student Signature Experience. In 
this program, each student receives a $1,000 grant 
for research, creative activity, or a community 
service project during the academic year. Each 
recipient must have at least a 2.5 grade point 
average and a faculty mentor.

 “This was the largest Student Research and 
Creative Works Expo in the history of the University 
of Arkansas at Little Rock,” Lee and Co-Chair Dr. 
Lawrence Smith said. “The 206 projects included this 
year are a testament to the significant contributions 
that our committed students are making in the 
sciences, humanities, and arts, under the guidance of 
their expert faculty mentors.”

The awards ceremony was held on May 2, 2019 in 
the Donaghey Student Center. 
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UNDERGRADUATE WINNERS 

SERVICE WORK AND 
PROFESSIONAL APPLICATION

First Place 

Alex Palmer
Mentor: John Hendron
Title: Medical Marijuana 
and Federalism 

Solomon Davis
Mentor: Eric Wiebelhaus-Brahm
Title: Making Human Lives 
Better: How Material and 
Symbolic Reparations Improve 
Post Civil War Peace

Noah Currey
Mentor: Krista Lewis
Title: Urban Form in Medieval Arabia

Second Place 

LIFE SCIENCE

First Place 

Carol Bowerman
Mentor: Alexandru Biris and 
Nawab Ali
Title: Targeting Breast 
Cancer Cells Using Silver-
Coated Gold Nanorods

Tyler Maxwell 
Mentor: Qingfang He
Title: De novo Biosynthesis 
of Resveratrol in 
Metabolically Engineered 
Synechocystis sp. PCC 6803

Jessica Morris
Mentor: Scott Woolbright
Title: Evaluating Variation 
in Soil Composition 
Among Habitats at the 
Little Rock Zoo

Second Place

Paloma Salazar
Mentor: Wei Zhao
Title: Algae-Biotemplated 
Water-Splitting Copper 
Oxide Nanocatalysts for 
Hydrogen Production

First Place 

CREATIVE WORK

Thomas Jackson
Mentor: William Marshall
Title: Scenic Design for The 
Fringe Festival 

Lauren Pafford and Cory 
Watson
Mentor: Robin Brown

Krista Hancock
Mentor: Kris McAbee

Second Place 

Jess Brasher 
Mentor: Stacy Pendergraft
Title: Performing Gender Queer

Third Place 

Emily Moore
Mentor: Stephanie Thibeault

Second Place 

Juliann Fiallos
Mentor: Laura S. Ruhl
Title: Microplastics in Fourche 
Creek Wetlands

PHYSICAL SCIENCE

Mandolin Harris
Mentor: Laura Ruhl
Title: Evolution of Karst Spring 
Water in the Ozark Mountains: 
Impacts on Water Quality

First Place

Third Place

Thuy Le
Mentor: Noureen Siraj
Title: A Portable Nanosensor for 
Nitroaromatic Detection

SOCIAL SCIENCE

Robin Freeman
Mentor: Avinash Thombre
Title: Understanding 
Communication Strategies 
for Women Without Children

First Place

COMPUTER SCIENCE AND 
INFORMATION SCIENCE

Third Place 

Lamarcus Coleman
Mentor: Mariofanna 
Milanova
Title: Applying Deep 
Reinforcement Learning to 
Economic Event Prediction

Kajal Shukla 
Mentor: Mariofanna Milanova

Second Place 

Samuel Willis
Mentor: Mariofanna Milanova
Title: Computer Vision 
System for Identifying and 
Quantifying Waste

First Place 
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HEALTH SCIENCE

Jessica Swatzel
Mentor: Dana Moser
Title: Effects of Applying 
Brain Stimulation During 
Language Intervention

Second Place 

Third Place 

Darleen Rua, Elizabeth 
Jarrott, and Christopher Tate

Mentor: Leigh Snead
Title: Students’ Perceptions and 
Performance in Student-Led 
Simulations: Part II

Michelle Henderson
Mentor: Leigh Snead
Title: Students’ Perceptions 
and Skills Performance in 
Two Student-Led Emergency 
Simulated Scenarios

Emilia Rak
Mentor: David J. Namir
Title: Change Your Days

SOCIAL WORK

First Place

HUMANITIES

First Place

Cassandra Christ
Mentor: Floyd Martin
Title: A Century of Violence: 
William Hogarth’s The Four 
Stages of Cruelty and the 
Cyclical Nature of Violence in 
Eighteenth-Century London

Second Place

Nicole Ursin
Mentor: Juliana Flinn

Kathryn Bates
Mentor: Jeffrey Condran
Title: Funding Undergraduate 
Literary Magazines: An 
Investigation at the 
Association of Writers and 
Writing Programs Conference, 
Portland, Ore., March 2019

Emma Williams
Mentor: Jana McAuliffe
Title: An Axiology of Public 
Philosophy: A Study in Public 
Intellectualism

Third Place

Grace Lytle
Mentor: Floyd Martin
Title: Images of Empathy

Second Place 

INTERDISCIPLINARY

Emelie Blennow
Mentor: Casey Rockwell
Title: Analysis of Ethical 
and Legal Implications of 
Autopilot Vehicles. Is Tesla 
the New Pinto?

ECONOMICS

Maximillian Holzmueller
Mentor: Moiz Bhai
Title: Scaling a Small Business-
The Use Case 
of Agrowponics

Second Place

ENGINEERING, 
ENGINEERING TECHNOLOGY, 
AND CONSTRUCTION 
MANAGEMENT

Pablo Centeno
Mentor: Srikanth B. Pidugu and 
Ashokkumar M. Sharma 
Title: Pick and Place Robot

Li Morrow
Mentor: Ashokkumar M. Sharma
Title: Design and Development 
of a Unique Transparent Fishing 
Tackle Box

Kassandra Castrillo, Parker 
Little, Caleb Renfroe, Garrett 
Wallace, Isaac Martinez
Mentor: Nickolas Jovanovic
Title: ASCE Deep South 
Environmental Event
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GRADUATE WINNERS 

EDUCATION 

Marcus Johnson
Mentor: Ibrahim Duyar
Title: Examining 
Determinants of Teachers’ 
Collaboration: A Closer 
Look at the Influence of 
Principal Leadership and 
Teacher Work Attitudes

First Place

SOCIAL SCIENCE

Sajni Kumpuris
Mentor: April Chatham-Carpenter
Title: Combating the Opioid Crisis: 
A Comparative Study of Opioid 
Education for Older Adults in 
Medically Undeserved Communities

First Place

PHYSICAL SCIENCE

Amanda Jalihal
Mentor: Noureen Siraj
Title: Highly Thermal Stable 
and Photostable lonic 
Materials and Nanomaterials 
for Solar Cell Applications

First Place

Second  Place

Anil Thankam
Mentor: Anindya Ghosh
Title: Synthesis of Guar 
Bean-Based Thermo-
Responsive and Injectable 
Hydrogels for Drug Delivery 
and Bone Cell Growth

Third Place

Hind Jawad
Mentor: Alexandru Biris
Title: Low-Cost, Portable, 
Pulsed Diode Laser Based 
Photoacoustic Flow 
Cytometry for Early Detection 
of Circulating Clots to Prevent 
Stroke Disease

LIFE SCIENCE

First Place

Emilie Darrigues
Mentor: Alexandru Biris
Title: Interaction of Drug pH-
Responsive Gold Nanorods in “Big” 
3D Pancreatic Microtumors Using 
Fluorescence, Photoacoustic and 
Photothermal Microscopes

Second Place

Molly White
Mentor: Alexandru Biris

Bryan White
Mentor: Alexandru Biris and 
Nawab Ali
Title: Cellular Uptake, Mechanism 
and Localization of Silver-Coated 
Gold Nanorods (AuNRs/Ag) in HER2 
Positive Breast Cancer Cells

Ilham Kadhim
Mentor: Fusheng Tang

Nazneen Begum
Mentor: Fusheng Tang

COMPUTER SCIENCE AND 
INFORMATION SCIENCE

Coenrad de Jager and Miranda 
Huisamen
Mentor: John Talburt
Title: Using Hadoop to Solve Diverse 
Big Data Challenges in the Industry

First Place

Second Place

Tuja Khaund, Billy Spann, and 
Richard Young
Mentor: Nitin Agarwal
Title:  Blog Farm Detection 
Using Social Network Analysis 
and Social Cyber Forensics 
Informed Methodologies 

Third Place

Zachary Stine
Mentor: Nitin Agarwal
Title: Machine Learning and the 
Legislative Evolution of Ukraine

INTERDISCIPLINARY

Kalyca Spinler
Mentor: Rene A. Shroat-Lewis
Title: Improving Student 
Outcomes in Introductory 
Earth Science Courses Using 
Active Learning Strategies 

First Place

HUMANITIES

Mary Melissa Miller
Mentor: Floyd Martin
Title: Marriage Rituals in a 
Renaissance Italy and the 
Significance of the Cassone
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Trigun Maroo
Mentor: Andrew Wright
Title: A Novel Gripping System for 
Corrugated Box Grasping and Manipulation 
for Unmanned Aerial Vehicles

First Place

Second  Place

Abbas Al-Wahhamy
Mentor: Hussain Al-Rizzo
Title: Efficient Evaluation of Massive MIMO 
Channel Capacity 

Nawzat Saadi, Khulud Alotaibi, Laylan 
Hassan, Quinshell Smith, Ashraf Khan
Mentor: Tansel Karabacak
Title: Enhancing the Antibacterial Efficacy of 
Al Foil by Nanostructuring its Surface using 
Hot Water Treatment

Third  Place

Dennis Gregory
Mentor: Hirak Patangia
Title: Extending Life of Electric Vehicle 
Batteries Using a Novel Battery Voltage 
Equalization Technique
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SPECTIVES Even though virtual 
reality has been around 
for several decades, 
this technology can still 
improve for researchers 
and ordinary consumers. 
According to Forbes 
magazine, virtual reality 
users grew from 200,000 
in 2014 to 171 million 
in 2018. Virtual reality 
is mostly used in the 
video game market, but 
it also has enormous 
applications in the 
corporate world, such 
as data analysis and 
model simulations for  
healthcare, engineering, 
and architecture.



These simulations enable engineers and 
architects to observe a three dimensional 
blueprint of a building rather than a two-
dimensional drawing on paper. Surgeons 
can observe an anatomically correct body to 
discover the best way to treat a patient. 

In order for these applications to be more 
effective, however, the experience for their 
users needs to vastly improve. The Emerging 
Analytics Center at UA Little Rock is leading 
the effort in virtual reality studies and is home 
to a CAVE system, a virtual reality room where 
multiple users can interact with an image at 
the same time. However, while this interface is 
better than using a single headset, it still has 
limitations. Only one user can view the correct 
perspective of the image at a time in the virtual 
reality setting. For example, if a group of people 
are looking at a simulated building, only one 
person can look up and see the building in its 
natural perspective, similar to how they would 
view it in real life. This creates a challenge, 
because other users can’t see what the primary 
user is pointing to in a specific location on the 
3D model. Dr. Dirk Reiners, chief scientist at the 
Emerging Analytics Center, and his students 
are developing a way to allow everyone in the 
CAVE to view objects in their correct

perspectives at different angles in a virtual 
reality environment. To accomplish this task, 
they must find a way for the viewer to see different 
images in different directions from the screen. 
This is similar to two viewers watching the same 
movie on two different televisions, but each viewer 
sees the scene in a different perspective. The basic 
idea is to use lenticular lenses, which are used in 
a variety of ways, from bifocal lenses to creating 
moving images on cereal boxes. These lenses can 
disperse the screen’s pixels in different directions. 
Combined with regular 3D stereo glasses to create 
individual 3D image pairs for each viewer, these 
lenses can allow each person in the CAVE to see a 
slightly different perspective that is calculated for 
his or her specific eye positions. 

The project team will create a simulator that 
calculates each light ray that leaves the screen 
through the lens and tracks where they go. This 
will help them better understand what kind of 
lens will work best for their purposes in the CAVE. 

“That’s really the driving force for this project,” 
Reiners said. “The problem was that we need a 
way to have a perspective-correct display for 
multiple people so that when somebody points at 
something in the 3D virtual world, the other people 
around him see the same thing and understand
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what is being discussed.” Using virtual reality 
devices to communicate and work with teams, like 
most forms modern technology, can be criticized 
for tempting users to escape from the pressures of 
the real world. Many virtual reality devices require 
the user to put on a head-mounted display that, 
in a way, shuts them away from the authentic 
world around them. Reiners, however, is proving 
that virtual reality doesn’t have to shield people 
away from the real world--It can be a tool to help 
people collaborate to solve problems and discover 
new ideas. It can allow scientists to experiment on 
new  patient treatment methods, and mechanical 
engineers a way to fix an engine before applying 
those methods on the real thing. When applied 
properly, virtual reality and other forms of modern 
technology can help the human experience, not 
turn our backs from it. 

“In the public, VR is very game-oriented, because 
that’s where a lot of the development is, but 
it really has a lot of industrial and commercial 
applications that I think we’re going to see a lot 
more of,” Reiners said.  “I would like to see more 
CAVEs, because the whole headset thing is nice for 
games, but once you’re in the professional setting, 
the idea that you disconnect from everybody 
around you is not all that practical for most things. 
The two main challenges we face is making them

work for multiple people...and to make them 
affordable. But we think we can solve each 
one of those challenges and provide real value 
to many different businesses and scientific 
communities. Stay tuned!” 
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 “...we think we can 
solve each one of those 
challenges and provide 
real value to many 
different business and 
scientific communities”



Bone fractures and diseases affect millions of people 
in the United States today. According to the National 
Institutes of Health, around 1.5 million people 
experience bone fractures due to bone diseases such 
as osteoporosis. This number doesn’t include bone 
fractures from accidents and other injuries. 

Because of this frequency, scientists are turning to 
nanotechnology for advanced fracture solutions. 
In fact, UA Little Rock is currently conducting 
groundbreaking nanotechnology research for 
bone healing. One of the university’s projects is 
being conducted by Dr. Shawn Bourdo from the 
Center for Integrative Nanotechnology Sciences, in 
partnership with Dr. Madhu Dhar and Dr. Tom Masi 
from the University of Tennessee, Knoxville. Bourdo 
and his colleagues have received funding from NIH 
to study the use of graphene to regenerate bone 
tissue and promote bone healing.

History of Graphene 
Nanotechnology is the study and use of materials 
measured between 1-100 nanometers for a 
variety of applications. Graphene is a nanoscale 
sheet of carbon atoms connected and arranged 
in hexagonal shapes. The most recognizable 
analogue to graphene is graphite, which is 
commonly used in pencils and is comprised of 
multiple layers of graphene. According to the 
European Commission’s Graphene Flagship, 
graphene research became popular in 2004 when 
two professors at the University of Manchester 
discovered and isolated a single atomic layer of 
carbon for the first time. They did this by placing 
a piece of sticky tape on graphite and slowly 
isolating the flakes of graphene. They repeated this 
task multiple times until they were able to isolate 
a single layer of graphene. This research earned 
them a Nobel Prize in Physics in 2010. Graphene 
has many practical applications and is currently

being tested for use in semiconductors and 
computer chips. But scientists who specialize in 
nanotechnology are finding it can be beneficial 
for medical purposes too. 

“As more and more people looked at it, graphene 
began to move into biomaterial research areas,” 
Bourdo explained. 

Uncovering the Secret
Dhar and Bourdo are investigating the interaction 
between graphene and stem cells in order 
to discover how the nanomaterials can aid 
bone healing. They are using a modified form 
of graphene that includes oxygen atoms not 
normally found in pure forms of the nanomaterial. 
The oxygen atoms cause some of the graphene’s 
carbon bonds to break, which makes its surface 
more receptive to the stem cells. As their project 
has progressed, the researchers discovered that 
stem cells will naturally gravitate toward bone cells 
without any kind of cellular tweaking when the 
graphene surface is applied. 

HEALING BONES

Dr. Shawn Bourdo

Dr. Shawn Bourdo works with the 
University of Tennessee to discover how to 
heal bone fractures using nanotechnology
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“...over the last several years [we found] that they 
just naturally go into a bone cell on these graphene 
surfaces,” Bourdo said. 

The research team now needs to uncover why 
these cells naturally gravitate to bone cells on this 
particular surface. In order to answer this question, 
they need to look into the signaling pathways that 
trigger the cells to go a particular route.

“We don’t know how that happens naturally, and 
so now we’re trying to figure that out,” Bourdo said. 

Discovering why these cells travel down this 
particular route will help researchers better 
understand how to tweak and tailor these 
nanomaterials to increase cellular response. Once 
they know the secret, they can utilize the materials 
to increase bone healing at a faster rate.  At UA Little 
Rock, Bourdo is working with an undergraduate 
student and Dr. Alex Biris, director and chief scientist 
of the center, to develop the graphene surface and 
understand its chemical and physical properties. 

They do this first by incorporating more hydrogen 
and oxygen to modify powdered graphene in 
the lab. Next, they deposit the graphene onto 
petri dishes and send them to the University of 
Tennessee, Knoxville, where Dhar and her research 
team investigate the signaling pathways that 
cause stem cells to behave the way they do on the 
graphene surface. Once this phase of the project is 
complete, Bourdo will develop three-dimensional, 
graphene-based scaffolds that will be used to verify 
their results on a larger scale. If all goes well, this 
research may eventually help millions of patients 
who suffer from bone conditions.

Research reported in this publication was supported by the 
National Institute of Arthritis And Musculoskeletal And Skin 
Diseases of the National Institutes of Health under Award Number 
R15AR070460. The content is solely the responsibility of the 
authors and does not necessarily represent the official views of the 
National Institutes of Health.

Dr.  Bourdo working in his lab at the Center for 
Integrative Nanotechnology Sciences

Graphical Representation of Graphene
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