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Dear Legislators,

As the state’s only public research university, our students are 
provided unique opportunities to work alongside our talented 
faculty to conduct cutting-edge and groundbreaking research 
on our four campuses every day. These experiences, which range 
from science to medicine to the humanities, help to prepare our 
students for graduate and professional studies at prominent 
universities as well as careers in leading industries. 
 
The University of Missouri System Undergraduate Research 
Day at the Capitol illustrates these student accomplishments 
and allows our elected o�cials to see, firsthand, the exciting 
innovations taking place at the University of Missouri-Columbia, 
University of Missouri-Kansas City, Missouri University of Science 
and Technology and the University of Missouri-St. Louis. 
 
Enhancing student success and outcomes are central to our 
commitment to excellence in higher education. Thank you 
for joining us for this event and learning more about our 
undergraduate researchers who will also serve as the next 
generation of leaders.

Sincerely,

MUN Y. CHOI, PHD
President
University of Missouri

MOHAMMAD DEHGHANI, PHD
Chancellor
Missouri University of Science and 
Technology

C. MAULI AGRAWAL, PHD
Chancellor
University of Missouri-Kansas City

KRISTIN SOBOLIK, PHD
Chancellor
University of Missouri-St. Louis
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Presenter Locations

1. Julianna Bayless, pg. 4 
Ellen Gates, pg. 5 
Mizzou

2. Amy Brandt, pg. 6 
Robin Vanderbeck, pg. 7 
Olivia Woody, pg. 8 
Mizzou

3. Gillian Hark, pg. 9 
Mizzou

4. Ilay Kielmanowicz, pg. 10 
Mizzou

5. Ahhyun Lee, pg. 11 
Mizzou

6. Kaiya Lynch, pg. 12 
Mizzou

7. Jane Manson, pg. 13 
Mizzou

8. Randi Noel, pg. 14 
Mizzou

9. Nivedita Prabhu, pg. 15 
Mizzou

10. Kyler Richard, pg. 16 
Mizzou

11. Sophia Baugher, pg. 17 
UMKC

12. Emily Bledsoe, pg. 18 
UMKC

13. Chris Ekengren, pg. 19 
Austin Evans, pg. 20 
UMKC

14. Maryam Oyebamiji, pg. 21 
UMKC

15. Sydney Rogers, pg. 22 
Anna Shaw, pg. 23 
UMKC

16. Olivia Sours, pg. 24 
UMKC

17. Emma Stau�er, pg. 25 
UMKC

18. Mya Thomas, pg. 26 
UMKC

19. Brady Wol�, pg. 27 
UMKC

20. Isaac Woodward, pg. 28 
UMKC

21. Ezekiel Allen, pg. 29 
Michael Davis, pg. 30 
Missouri S&T

22. Jessica Frame, pg. 31 
Missouri S&T

23. Joshua Gary, pg. 32 
Missouri S&T

24. Charles Green, pg. 33 
Elena Zobel, pg. 34 
Missouri S&T

25. Gracie May James, pg. 35 
Missouri S&T

26. Amelia Markwell, pg. 36 
Missouri S&T

27. Joshua Perkins, pg. 37 
Missouri S&T

28. Mikaela Ritchie, pg. 38 
Missouri S&T

29. Guy Timbrook, pg. 39 
Missouri S&T

30. Brittney Bounds, pg. 40 
UMSL

31. John Granicke, pg. 41 
UMSL

32. Jesse Laseter, pg. 42 
Zachary Pfei�er, pg. 43 
UMSL

33. Cory Perkins, pg. 44 
UMSL

34. Julia Talbert, pg. 45 
UMSL

35. Addison Vogt, pg. 46 
UMSL
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POSTER NO. 1

Early Universe Behind a Lens: The 
Hidden Matter Revealed by the 
James Webb Space Telescope 

JULIANNA 
BAYLESS
Gerald, MO

Senate District 26
House District 118

MAJOR
Physics

FACULTY MENTOR
Yicheng Guo

MENTOR’S 
DEPARTMENT
Physics and Astronomy

FUNDING SOURCE
Colonel Arthur C. Allen 
Research Scholarship

The universe consists of three components: 
ordinary matter, dark matter, and dark energy. 
Dark matter makes up about a quarter of our 
universe, five times more than ordinary matter, 
but we know little about it. This is because dark 
matter does not interact with light and can only 
be detected through gravitational e�ects. One 
such e�ect is gravitational lensing, which occurs 
when a massive object, such as a galaxy, bends 
the light of objects behind it. Using public data 
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POSTER NO. 1

Early Universe Behind a Lens: The 
Hidden Matter Revealed by the 
James Webb Space Telescope 



6

POSTER NO. 2

Are Nursing Students Immune to 
COVID Vaccine Hesitancy?

AMY 
BRANDT
Je�erson City, MO 
 

Senate District 6
House District 60

MAJOR
Health Science 
Leadership and Policy

FACULTY MENTOR
Kevin Everett

MENTOR’S 
DEPARTMENT
Family and Community 
Medicine

FUNDING SOURCE
PANDEMIC Project

Cultural beliefs and misunderstandings may a�ect 
attitudes toward COVID and vaccinations. Educators 
need to realize that nursing students may be swayed 
by prevalent misinformation or have misconceptions 
about COVID vaccines just like the public. A better 
understanding of nursing students’ perceptions 
can lead to needed changes in immunization and 
infectious disease education. 

A survey was distributed in September 2023 to 
senior-level BSN students. We then compared the 
results to 371 other Missourians. We observed several 
di�erences. Most notably, nursing students risk 
perceptions of COVID and Long COVID, their intent 
to vaccinate in the future, and their trusted source 
of information. While 82% of nursing students know 
their risk of getting COVID, 59% are not worried 
about long COVID. Surprisingly, more than 25% were 
unsure about future vaccinations. Nursing students 
were more likely to trust government agencies for 
information about vaccines, however the general 
population trusts healthcare professionals. 

This is concerning as healthcare systems are 
repealing COVID vaccination mandates for workers. 
Nursing sta� who choose not to vaccinate are 
putting themselves and their patients at high risk 
of exposure and prolonged illness. Nurses could 
become a source of transmission for COVID. 
Additionally, because the public trusts health care 
professionals as a source of vaccine information, it is 
important for nurses to fully understand the safety 
and e�cacy of vaccinations, the protective qualities 
against Long COVID, the reduction of severe 
symptoms, and decreased chance of transmission to 
patients.

co-author, poster no. 2
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POSTER NO. 2

Are Nursing Students Immune to 
COVID Vaccine Hesitancy?
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POSTER NO. 2

Are Nursing Students Immune to 
COVID Vaccine Hesitancy?
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POSTER NO. 3

Ligaments and Tendons 
Respond Differently to Exercise: 
Implications for Injury and 
Repair

GILLIAN 
HARK
Hannibal, MO 
 

Senate District 18 
House District 5

MAJOR
Biological Sciences

FACULTY MENTOR
Aaron Stoker

MENTOR’S 
DEPARTMENT
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POSTER NO. 4

Public Opinion and Israel’s 
Decision to Go to War, 1967
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POSTER NO. 6

Minority Focused News As a 
Locus of Empowerment
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POSTER NO. 8

Biochemical-Based Solutions to 
NextGen Agriculture

RANDI  
NOEL
Butler, MO

Senate District 31
House District 125

MAJOR
Plant Sciences

FACULTY MENTOR
Richard A. Ferrieri

MENTOR’S 
DEPARTMENT
Chemistry

FUNDING SOURCE
MizzouForward 
Undergraduate 
Research Training Grant

Twenty-first century agriculture faces many formidable 

challenges with the growing global population. Increasing 

demands on the planet’s natural resources are already 

taxing existing agricultural practices. Today, many farmers 

use biochemical treatments to increase crop yields 

where commercialized biostimulants are marketed in the 

form of pyroligneous acid (liquid smoke) generated by 

burning agricultural waste. MU Research Reactor (MURR) 

scientists recently partnered with Corigin Solutions, a 

startup company in California that produces and markets 

Coripholas a biostimulant product. To expand its market 

base in the Midwest, the company seeks data on how 

well soybeans perform and the mechanisms driving its 

products’ results. Outdoor studies conducted at MURR 

examined di�erent Coripho treatment doses and their 

e�ect on soybean growth. Plant height, number, size, and 

greenness of leaves were positively impacted in a dose 

dependent manner with 2 gallon/acre soil treatments 

being optimal. At harvest, this dose increased crop yield 

by 40%. Laboratory-based studies using radioactive 11CO2 

produced at MURR were carried out to examine the e�ects 

of treatment on important leaf pigments. Most notably, 

chlorophyll (a & b) gives leaves their green color and is 

essential to harnessing sunlight for driving photosynthesis, 

capturing carbon, and generating oxygen. Beta-Carotene, 

another important pigment, serves as an antioxidant 

protecting plants when too much oxygen is produced. We 

discovered that 2 gal/acre Coripholtreatments boosted 

chloroph
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POSTER NO. 9

Rates of Insomnia and Treatment 
Interest Among Veterans of Color
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POSTER NO. 10

Evidence of Political Conformity 
Among Black Adults

KYLER  
RICHARD
Columbia, MO

Senate District 19
House District 45

MAJOR
Political Science

FACULTY MENTOR
Jordan A. Booker

MENTOR’S 
DEPARTMENT
Psychological 
Sciences

FUNDING SOURCE
McNair Scholars 
Program

Conformity involves the way people adapt their beliefs, 

attitudes, and behaviors with surrounding groups. 

Conformity can also be an important psychological 

process that explains how people act toward broad 

group goals. My study focused on evidence of political 

pressures and conformity among Black Americans. 

Since the Civil Rights Era, most Black adults have 

supported liberal groups because of their assumed 

stances that would support Black community members. 

I tested whether personal and environmental factors 

would predict Black adults’ political a�liation and 

whether political a�liation was related to well-being. 

I studied two samples of Black adults: a nationwide 

sample of adults from 2008; and University of Missouri 

students studied between 2018 and 2023. 

In each sample, most Black adults supported liberal 

groups. Nationwide, older adults were more likely 

to support liberal groups. Among college adults, 

women were more likely to endorse liberal groups 

than men. The few Black college adults who endorsed 

independent or conservative groups reported greater 

social support when a Republican president was in 

o�ce. 

My work fits within the larger focus of political 

decision-making for modern Black adults. My work also 

challenges some assumptions on political decisions 

that reflect mostly White adult samples in earlier 

studies. Work remains on the family and community 

messages that may motivate political decisions for 

Black adults. Moving forward, I intend to build on this 

work to understand Black people’s awareness and 

responsiveness to political pressures. 
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POSTER NO. 11

The Urban Heat Island Effect: 
Creating An Interactive Model

SOPHIA 
BAUGHER
Independence, MO

Senate District 11
House District 32

MAJOR
Earth and 
Environmental Science

FACULTY MENTOR
Fengpeng Sun

MENTOR’S 
DEPARTMENT
Earth and 
Environmental Science

FUNDING SOURCE
UMKC SEARCH Grant

The Urban Heat Island E�ect is a phenomenon 
that a�ects metropolitan centers across 
the entire world. The metropolitan centers, 
typically an urban area, show a trend of being 
much hotter than that of their surrounding 
suburban or rural areas. With the recent 
trend of rising temperature thanks to Climate 
Change, the Urban Heat Island E�ect has only 
begun to rise. With this increase in heat comes 
an increased risk in heat borne illnesses, and 
even an increased risk of heat-related death. 
However, when it comes to this phenomenon, a 
lack of knowledge was noted when presenting 
this phenomenon. The idea was then formed 
of creating an Urban Heat Island model, 
interactive with the user as to understand the 
phenomenon as it presents itself in a city but 
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POSTER NO. 13

Circadian Regulation of Spt Ada 
Gcn5 Acetyltransferase (SAGA) in 
Drosophila Melanogaster

CHRIS 
EKENGREN
Raytown, MO

Senate District 9
House District 28

MAJOR
Biology

FACULTY MENTOR
Ryan D. Mohan

MENTOR’S 
DEPARTMENT
Biological and 
Biomedical Systems

The entrainment model of Drosophila 
Melanogaster has demonstrated that it is an 
ideal method for studying circadian rhythm 
and the impact mis-regulation can cause. 
Spinocerebellar ataxia type 7 (SCA7) is a 
disease which leads to the degeneration 
of the retina and cerebellum, causing 
neurodegeneration, blindness, and loss of 
motor skills. Following the ATXN7 gene, to 
the Ataxin7 protein, to the transcriptional 
cofactor called SAGA which is critical for 
gene expression, Atxn7 polyQ may disrupt 
the balance bound and free non-stop causing 
dysregulation. Our lab aims to investigate the 
dynamics of circadian regulation of SAGA 
and non-stop in the brain and how their 
dysfunction may lead to disease. The research 
being performed is critical to the citizens of 
Missouri due to the impact on their health. 
Missouri has roughly 38,000 new cancer 
diagnoses per year, 34% of adults reporting 
they have a form of depression, and roughly 
15% reported to be obese. This research is 
paramount because it has the potential to 
shed light on such a wide range of debilitating 
diseases and disorders that no one should have 
to su�er through. 

co-author, poster no. 13
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POSTER NO. 13

Circadian Regulation Of Spt Ada 
Gcn5 Acetyltransferase (SAGA) In 
Drosophila melanogaster
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POSTER NO. 14

Unveiling Urban Trauma: The 
Impact of Design on Community 
Well-being

MARYAM 
OYEBAMIJI
Kansas City, MO

Senate District 25
House District 23

MAJOR
Urban Planning and 
Design

FACULTY MENTOR
Jacob Wagner

MENTOR’S 
DEPARTMENT
Architecture and 
Urban Planning

Design is a powerful force that shapes the 
physical and social fabric of our communities. 
When wielded responsibly, it has the potential 
to uplift and enrich the lives of individuals, 
fostering a sense of belonging and well-being. 
However, as we explore the transformative 
capabilities of design, it becomes imperative 
to acknowledge the darker implications of 
its misuse. Design negligence, a term gaining 
prominence in contemporary discourse, 
encapsulates the unintended consequences 
of ill-informed, or negligent design decisions. 
In the context of community development, 
design negligence not only fails to address 
the unique needs and aspirations of diverse 
populations but can also actively enforce 
trauma, perpetuating cycles of inequality and 
marginalization.
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POSTER NO. 15

Exploring the Molecular Links 
Between Circadian Rhythm and 
Neurodegeneration

SYDNEY  
ROGERS
Blue Springs, MO

 

Senate District 8
House District 31

MAJOR
Health Sciences

FACULTY MENTOR
Ryan D. Mohan

MENTOR’S 
DEPARTMENT
Biological and 
Biomedical Systems

Sleep quality is important for every dimension 

of mental and physical health, and numerous 

analyses show a correlation with sleep loss and 

disease. Our research focuses on the irregularities 

of an organism’s circadian rhythm and how they 

a�ect brain function. The circadian rhythm is 

a 24-hour internal biological clock that bodily 

proteins rely on to determine their level of activity 

throughout the day. It is responsible for your 

sleep-wake cycle, regulating alertness during 

the day and rest during the night. It also greatly 

influences other biological functions including 

hormone and immune control, eating habits, and 

body temperature. Disruption of this internal 

cycle causes circadian dysfunction which can be 

correlated with the onset of a wide spectrum of 

neurodegenerative diseases such as Alzheimer’s 
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POSTER NO. 15

Exploring the Molecular Links 
Between Circadian Rhythm and 
Neurodegeneration

ANNA  
SHAW
Independence, MO

Senate District 11
House District 29

MAJOR
Biology, Chemistry 

FACULTY MENTOR
Ryan D. Mohan

MENTOR’S 
DEPARTMENT
Biological and 
Biomedical Systems

Sleep quality is important for every dimension 

of mental and physical health, and numerous 

analyses show a correlation with sleep loss and 

disease. Our research focuses on the irregularities 

of an organism’s circadian rhythm and how they 

a�ect brain function. The circadian rhythm is 

a 24-hour internal biological clock that bodily 

proteins rely on to determine their level of activity 

throughout the day. It is responsible for your 

sleep-wake cycle, regulating alertness during 

the day and rest during the night. It also greatly 

influences other biological functions including 

hormone and immune control, eating habits, and 

body temperature. Disruption of this internal 

cycle causes circadian dysfunction which can be 

correlated with the onset of a wide spectrum of 

neurodegenerative diseases such as Alzheimer’s 

and Parkinson’s.

At a molecular level, the circadian rhythm 

impacts ubiquitination, which determines the 

rate of protein degradation by tagging proteins 

to be broken down. Our research identifies sleep 

patterns using behavioral analysis of Drosophila 

melanogaster to investigate how loss of sleep 

disrupts these ubiquitination patterns. SAGA is a 

protein complex that harbors the deubiquitinating 

enzyme Non-stop. Non-stop is shown to 

participate in the regulation of the circadian 

rhythm and could be a key factor in understanding 

the e�ects of sleep disruption. Researching these 

e�ects can help us understand why loss of sleep 

may cause reduced health and disease.

co-author, poster no. 15
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POSTER NO. 18

Characterizing Lava Flow 
Behavior Using Digital Models of 
Small Tubes from Flows at Askja, 
Iceland
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POSTER NO. 19

A Perfect Tuning System?
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POSTER NO. 23

Tomographic PIV System 
for Supersonic Wind Tunnel 
Application
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POSTER NO. 24

Competition or Prey: C. elegans 
populations in the presence of P. 
pacificus
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POSTER NO. 25

TNT Equivalence: Measuring, 
Validating, and Appending Binary 
Energetics to the Literature

GRACIE MAY 
JAMES
House Springs, MO

Senate District 22
House District 111

MAJOR
Nuclear Engineering

FACULTY MENTOR
Catherine Johnson

MENTOR’S 
DEPARTMENT
Mining and Explosives 
Engineering

FUNDING SOURCE
Missouri S&T 
Energetics Research 
Team

TNT equivalency is a standard used to measure and 

quantify the e�ects of energetic materials. Using 

these equivalencies, the safety factors for minimum 

distances and storage of explosives are determined. 

Having a known TNT equivalence of energetic 

materials also helps estimate potential blast damage 

and risks for individuals. The TNT equivalencies 

for numerous energetic materials, such as binaries, 

have no published values, but are regularly used in 

industry, military, and research testing. To determine 

TNT equivalence, three tests were performed: 1) a 

plate dent test for direct dent comparison, 2) air 

blast tests to measure air overpressure and calculate 

impulse, and 3) velocity of detonation test using a 

fiber optic system of measurement. This research 

produced TNT equivalency values for commonly 

used explosives and provided recommendations 

for an inexpensive and repeatable method of 

determining TNT equivalence. Standardizing these 

TNT equivalency values for energetic materials will 

ensure safe procedures that mitigate the potential 

risks and blast damage for the military and law 

enforcement when handling, storing, or detonating 

explosives. Results showed that variations in 

equivalence values were present depending on 

the test performed, but the values measured for 

reference material Composition B were all within, or 

very close to, the range of values cited in literature. 

This suggests that the other values found through 

this work are also relevant, provided caution is 

taken with their use, safety factors are applied as 

applicable, and the best value is selected for the 

application at hand.
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POSTER NO. 26

Microbe Emulation: Cell-Cell 
Communication in Bacterial 
Strain Competition
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POSTER NO. 27

Role of Native Mycorrhizal Fungi 
to Facilitate Establishment of 
Compatible Prairie Plants on 
Mine Waste
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POSTER NO. 29

Modeling Climate Resilience of 
Rural Phelps County, Missouri

GUY 
TIMBROOK
Lentner, MO

Senate District 18
House District 4

MAJOR
Civil Engineering

FACULTY MENTOR
Daniel Oerther

MENTOR’S 
DEPARTMENT
Environmental 
Engineering

Previously, Dr. Zach Miller (et. al) accessed 
decision-makers perspectives on the programs 
and policies aiding rural Missouri in climate 
resilience. Currently, I propose to verify if the prior 
results for the state-level leaders are consistent 
with the results collected from local leaders. 
Using the same interview guide, I propose to 
meet with a sample of local leaders located in or 
around Phelps County, Missouri.
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POSTER NO. 31

Jefferson Barracks Post 
Theater: A Place for People to 
Gather

JOHN 
GRANICKE
Hazelwood, MO

Senate District 13
House District 70

MAJOR
Economics
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POSTER NO. 32

Harmony in the Glades: 
Analysis of a Small Predator 
Location Survey
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POSTER NO. 34

Investigating the Impact of 
Edaphobacter aggregans (WBG-
1) on Arabidopsis thaliana 
Development

JULIA 
TALBERT
O’Fallon, MO

Senate District 2
House District 64

MAJOR
Biology

FACULTY MENTOR
Bethany Zolman

MENTOR’S 
DEPARTMENT
Biology

Acidobacteria is a phylum of bacteria that 
make up 50% of soil microbes. While making 
up a large proportion of bacteria found in soil, 
this phylum is largely unexplored with limited 
information about the bacteria and their 
impact on plant growth. The selected target 
of this study is Edaphobacter aggregans, 
WBG-1, which is a part of a subdivision of 
acidobacteria. Examining the bacteria’s 
e�ects on the development of the model 
plant /BDC 
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