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The Office of Undergraduate Research and Creative Scholarship supports high-impact  
learning opportunities by funding the work of undergraduate researchers, scholars, and artists;  
linking students with research opportunities; providing opportunities for students to enhance  
intellectual and career-building skills; and supporting faculty mentorship. 
 
Staff 
Jane Greer, PhD, Director 
Alicen Lundberg, Assistant Director 
Niko Lee, Office & Projects Assistant 
 
Faculty Advisory Board 
Shuhao Cao, Mathematics & Statistics 
Alison Graettinger, Earth & Environmental Sciences 
Jane Greer, English 
Amanda Grimes, Health Sciences 
Kimberly Johnson, Multicultural Student Affairs 
         School of Education, Social Work, & Psychological Sciences 
Spencer Keralis, Digital Scholarship Services 
Debra Leiter, Political Science 
Zhongjin Li, Economics 
Jesse Lowe, Computer Science 
Hillary McGraw, Biological Sciences 
Zahra Niroobakhsh, Mechanical Engineering 
Paul Rulis, Physics 
Maria Spletter, Biological Sciences 
Matthew Vangjel, Trumpet 
Westley Youngren, Psychology 
 
Student Ambassadors 
Jacqueline Gildo, Business Administration: Nonprofit Management, 2027 
Ian Hilderbrand, Sociology: Cultural Anthropology and Film & Media Arts, 2027 
David Keltner, Physics and Mathematics & Statistics, 2026 
Key’Rra Moore, Psychology, 2026 
Wylie Putnam, Physics, Chemistry, and Biology, 2026 
Bianca Alessandra Paraiso Smith, Biology: Clinical Laboratory Science, 2026 
 



26TH ANNUAL SYMPOSIUM OF UNDERGRADUATE RESEARCH  
& CREATIVE SCHOLARSHIP 

Thursday, April 23, 2026 
 

10:00 am-3:30 pm Poster Session, Student Union 401 
• 10:00 am-1:00 pm 
• 1:00-3:30 pm 

  
11:45 am-3:15 pm Oral Presentations, Student Union 402 
  
4:00-5:00 pm Reception, Student Union Theatre Lobby 
  
5:00-6:00 pm Awards Ceremony, Student Union Theatre 

• Welcome 
• Keynote Speaker, Joe McBride, 

SHSS Alumni Achievement 
Awardee, ‘26 

• Recognition of 
o Young Scholar 

Interdisciplinary Award, 
Greater Kansas City Science 
& Engineering Fair 

o UR&CS Ambassadors 
o EUReka Students & Faculty 
o UR Associates & Mentors 
o UR Fellows 

• Presentations of Distinction 
• Awards for Excellence in Mentoring, 

Undergraduate Researchers, 
Scholars, & Artists 
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AWARDS CEREMONY KEYNOTE SPEAKER 
 
 
Joe McBride 
Senior Manager – Parking and Ground Transportation, Kansas City International Airport 
B.A. Communication Studies, 2003 

Joe McBride oversees Kansas City International 
Airport’s parking and commercial ground 
transportation systems, which generate nearly $70 
million annually. 
 
Prior to taking on this role, McBride served for more 
than 30 years as Senior Manager – Marketing and 
Communications for KCI and the downtown airport, 
where he led public relations, advertising, and digital 
engagement efforts. In this role, he served as news 
media spokesperson during routine and crisis situations. 
Before joining the Aviation Department, McBride 
worked in marketing and communications with Yellow 
Freight, Boasberg Valentine-Radford Public Relations, 
and Pilot News International. 
 
A lifelong Kansas City resident, Joe is married with 
two children and is a classic car enthusiast.  
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AWARDS FOR EXCELLENCE IN MENTORING UNDERGRADUATE 
RESEARCHERS, SCHOLARS, & ARTISTS 
 

Stefan Lohfeld 
Associate Professor of Oral & Craniofacial Sciences  

Dr. Stefan Lohfeld’s research focuses on the design of 
biomaterials and medical devices for tissue regeneration and 
minimally invasive therapies. His approach to mentorship makes 
this research accessible and engaging, providing meaningful 
opportunities for undergraduate students to get hands-on 
experience in this innovative field. Dr. Lohfeld’s students have 
been awarded SUROP grants and represented UMKC at the 
annual Undergraduate Research Day at the Capitol in Jefferson 
City. Colleagues and mentees describe him as enthusiastic, 
intentional, generous, and collaborative. He actively links students 
to opportunities that are tied to their career goals and development 
with a focus on their individual strengths. One of his current 
mentees states “Dr Lohfeld supported my growth beyond any 

single project. He helped me think about how research fits into a broader academic and 
professional path and modeled how to approach challenges thoughtfully and realistically. 
Through working with him, I developed stronger communication skills, greater confidence in my 
ideas, and a clearer sense of how to engage productively in collaborative work.” 
 

Maria Spletter 
Assistant Professor of Biology 

Dr. Maria Spletter’s approach to mentorship is to integrate each 
student’s perspective and energy into her research on how the 
regulation of RNA processing and alternative splicing defines the 
structure and function of muscles. Through her work as a mentor, 
Dr. Spletter cultivates capable, competent, and ethical scientists, 
able to craft their own research questions and confidence in their 
abilities as researchers. Her students have been awarded SUROP 
and SEARCH grants, represented UMKC at the annual 
Undergraduate Research Day at the Capitol in Jefferson City, and 
earned the Undergraduate Research Fellow transcript 
designation. Dr. Spletter supports undergraduate students in 
presenting at national conferences; she includes them as 
coauthors on publications; and she encourages them to apply for 

external opportunities like the competitive Stowers Summer Internship program. In the words of 
one mentee, “Dr. Spletter immediately created an environment where curiosity was encouraged, 
and questions were welcomed. She took care to explain challenging concepts clearly and 
intentionally, making sure I developed a strong conceptual foundation.”   
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RECOGNIZING UNDERGRADUATE RESEARCH FELLOWS  
Students who have been deeply involved in the process of research, scholarship, and artistic 
production from the point of inquiry to the point of presentation, publication, or performance can 
be recognized with the transcript designation of Undergraduate Research Fellow. The following 
students were awarded the Undergraduate Research Fellow transcript designation this semester.  

 

Hadil Alkhatib 
Biology, Class of 2026 

Alex Alonso 
Biology, Chemistry, and Health Sciences, 

Class of 2027 

Judy Batts 
Health Sciences and Spanish, Class of 2026 

Julia Bourquin 
Biology and Chemistry, Class of 2029 

Xingyu Chen 
Biology and Chemistry, Class of 2026 

Johnny Diep 
Physics, Mathematics & Statistics, and 

Computer Science, Class of 2026 

Areej Falah 
Health Sciences, Class of 2027 

Sienna Ficken 
Biology, Class of 2026 

Olivia Fritz 
Biology, Class of 2026 

Evelyn Ho 
Biology, Class of 2026 

Phoebe Murphy 
Six-Year Medicine, Class of 2030 

Wylie Putnam 
Physics, Biology, and Chemistry, Class of 

2026 

Nermeen Salamed 
Biology and Chemistry, Class of 2026 

Bianca Alessandra Paraiso Smith  
Biology: Clinical Lab Sciences,  

Class of 2026 

Jocelyn Vang 
Dental Hygiene, Class of 2026 

Alexandria Woerth 
History and English, Class of 2026 
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DEVELOPING AN ENTREPRENEURIAL MINDSET 
With support from an Entrepreneurship Innovation Grant (EIG), faculty mentors and students 
developed tools to connect undergraduate research experiences to career competencies, 
readiness, & goals. The following faculty mentors and students participated in this program, 
which was offered in collaboration with UMKC Career Services. 

 

Faculty Fellow 

Paul Rulis 
Physics

Faculty Cohort 

 
Seth Fallik 

Criminal Justice & Criminology 

Zach Frazier 
Media, Art & Design 

Amanda Grimes 
Public Health 

Shannon Jackson 
Sociology & Anthropology 

Spencer Keralis 
Digital & Public Humanities 

University Libraries 

Dan McIntosh 
Physics 

Paul Rudy 
Music Composition 

Maria Spletter 
Biology 

Fengpeng Sun 
Earth & Environmental Science 

Alberto Villamandos 
World Languages & Cultures 

 

Student Cohort 

 
Andrew Custis 

Geology, Class of 2026 

Jacqueline Gildo 
Business Administration, Class of 2027 

Sugey Huerta 
English and Spanish, Class of 2026 

Colin Monaghan 
Music Composition, Class of 2028 

Elizabeth Moore 
Biomedical Engineering, Class of 2027 

Key’Rra Moore 
Psychology, Class of 2026 

Harryson Salcedo 
Media, Art & Design, Class of 2026 

Jocelyn Vang 
Dental Hygiene, Class of 2026 
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CELEBRATING EUREKA COURSES 
Experiences in Undergraduate Research are available to students early in their academic careers 
through EUReka! Courses. In these courses, students build a relationship with a faculty mentor, 
learn and practice research skills and scholarly methods, complete a research project, and present 
their work at a campus-wide symposium.  

 

CONSVTY 151 – Muse  
Instructor: Stewart Duncan, Conservatory 

 

ENGLISH 307WI – Language, Literacy, Power 
Instructor: Dana Hoffmann, English 

 

GECRT-AH 113 – Text Technologies 
Instructor: Spencer Keralis, University Libraries 

 

GECRT-SC 101 – How Do I Live in A Changing World: Viruses & Immunity Arms Race 
Instructor: Julia Synder, Biology 

 

HISTORY 430RA – WWI Through Its Artifacts 
Instructor: Andrew Bergerson, History 
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KC WORKS 
As Kansas City’s research university, UMKC seeks to partner with local constituencies and to 
leverage the expertise of the university’s faculty, staff, and students in addressing community 
needs. At the Annual Symposium of Undergraduate Research & Creative Scholarship, we 
celebrate the work of students whose research, scholarship, and artistry is deeply engaged with 
the greater Kansas City area.  

 

POSTER PRESENTATIONS 
1:00-3:30 pm 

Poster #9 Olivia Fritz Biology 
 Absenteeism Associated with School-Based Acute Respiratory Illness in K-12 Students 

and Staff in Kansas City, Missouri, 2024-2025 
 

Poster #13 Laila Stevenson Communication  
 Black Girl Voices, Memory, and Editorial Power in Southeast High School Yearbooks 

 

Poster #19 Annabelle Griffin Biology 
 Water Quality of the Greater Kansas City Area 

 

 

ORAL PRESENTATIONS  

2:15 pm Miriya Gutierrez Business Administration 
Room 420 Financial Literacy as a Path to Stability for Youth Aging Out of the Foster Care System 

 

2:45 pm Key'Rra Moore Psychology 
Room 402 Helping Offenders Take Accountability 
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26TH ANNUAL SYMPOSIUM OF UNDERGRADUATE RESEARCH  
& CREATIVE SCHOLARSHIP 

Thursday, April 23, 2026, 10:00 am-1:00 pm 
POSTER PRESENTATIONS 

Poster #1 
(10:30 – 1:00) 

Johnny Diep & David Keltner Physics, Mathematics & Statistics, 
and Computer Science 

 Development of Machine-Learned Interatomic Potentials for Modelling Amorphization 
of SiO2 Surfaces Via Argon Bombardment 

 

Poster #2 
(10:00 - 11:15) 

Camille Pross, Ana Xalanda, Dakota Bailey-Wheeler, 
& Alexis Torres Velazquez 

GECRT-SC 101 

 COVID-19’s Impact on Academic Performance 
 

Poster #3 Camille Fry Psychology and Criminal Justice & Criminology 
(10:30 – 1:00) A Bottle for Coping: Mental Health and Sexual Distress After Sexual Assault 

 

Poster #4 
(10:00 - 11:15) 

Lily Wilson, Gabrielle Griggs, Veronica Smith, 
Tony Valera, & Eric Blakesley 

CONSVTY 151 

 Competition and Its Impact on Student Development in High School Band Programs 
 

Poster #4 
(11:30 - 12:45) 

Ruth Rydings, Gillian Calder, Paige Kueser, 
Carson Mullins, & Cole Turney 

CONSVTY 151 

 Solo vs. Ensemble Pedagogy in Music 
 

Poster #5 Liv Courtney Earth & Environmental Science 
(10:30 – 1:00) Analysis of Urban Heat Island at UMKC Bus Stops to Understand Impacts on 

Vulnerable Populations 
 

Poster #6 Eric Thong ENGLISH 307WI 
(10:00 - 11:15) Latina Life, Latina Strife 

 

Poster #6 Tristan Feener GECRT-AH 113 
(11:30 - 12:45) Photographic Intelligence: Artificial Intellect in Image Modification 

 

Poster #7 Deming Lei Computer Science 
(10:30 – 1:00) Cross-Continental Validation of a Deep Learning Segmentation Model for Oral Cancer 

Pathology Images 
 

Poster #8 
(10:00 - 11:15) 

Isabelle Brown, Hannah Haley, Claire Heigele, 
Jake Lundgren, & Cameron Jones 

GECRT-SC 101 

 Human Immunodeficiency Virus (HIV) 
 

Poster #9 Grace Brandner & Olivia Fritz Biology and Chemistry 
(10:30 – 1:00) Role of CERT1 in Hair Cell Development 

 

Poster #10 
(10:00 - 11:15) 

Layla Voran, Ethan Manemann, Hunter Bray, 
& Nathalie Gutierrez 

GECRT-SC 101 

 How Measles Vaccine Hesitancy is Affecting Outbreaks in the United States 
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Poster #12 Jackson Williams ENGLISH 307WI 
(10:00 - 11:15) Flooded Economies: The Unequal Economic Impact of the 1951 Kansas City Flood 

 

Poster #12 Joslynn Beattie GECRT-AH 113 
(11:30 - 12:45) Accuracy of Post Visit Medical Summaries Written By Artificial Intelligence Vs Human 

Written Ones 
 

Poster #13 Alex Tang Chemistry 
(10:30 – 1:00) Determination of Kinetics 

 

Poster #14 Grace Ayoub, Hazel Hu, Molly Brown, & Adrian Mayo GECRT-SC 101 
(10:00 - 11:15) Vaccination and How it Affects Ebola Fatality Rates 

 

Poster #15 Salma Bensahri & Lexi Ricker Chemistry and Biology 
(10:30 – 1:00) Effects of Molasses as a Carbon Source on Growth and Budding Morphology in 

Saccharomyces Cerevisiae (288C) 
 

Poster #16 
(10:00 - 11:15) 

Shela Murillo-Solomon, Hannah Nielson, Juan Mota-Martinez, 
Jay Hemingway, & Dria Risley-Kincaid 

CONSVTY 151 

 The Art vs. The Artist: How Far Can We Take It? 
 

Poster #16 
(11:30 - 12:45) 

Keaton Bond, Kevin Han, Parker Hardesty, Tim Heil, 
& Conner Smith 

CONSVTY 151 

 How DAWs Simplified Sound 
 

Poster #17 Mikayla Mwanzia Biology 
(10:30 – 1:00) A Novel Osteogenic Cell Line Stably Expressing GFP-Collagen and Membrane 

Targeted TdTomato for Live Cell Imaging of Collagen 
 

Poster #18 Bradley Walton ENGLISH 307WI 
(10:00 - 11:15) The Role of Evacuation Procedure in the 1951 Flood of Kansas City 

 

Poster #19 Aaria Gandhi Nursing and Psychology 
(10:30 – 1:00) Qualitative and Quantitative Approach to Ensure Intervention Fidelity 

 

Poster #20 
(10:00 - 11:15) 

Brock Berry, Ainsley Heffern, Arielle Reed, Noelle Schmidt, 
& Yadira Zarco Fragoso 

GECRT-SC 101 

 Understanding the Long-Term Symptoms and Effects of Ebola 
 

Poster #21 Lily Warner Chemistry 
(10:30 – 1:00) Cyclic Voltammetry and Chronoamperometry 

 

Poster #22 
(10:00 - 11:15) 

Kayla Pointer, Maddie Fetterly, Marie Urness, 
& Isabella Peters 

CONSVTY 151 

 Music Across Cultures: Representation, Appropriation, and Advocacy in Western 
Musical Contexts 

 

Poster #22 
(11:30 - 12:45) 

Ben Curley, Hunter McNeal, Jack Flanders, Matias Bledsoe, 
& Reaganne Kovac 

CONSVTY 151 

 Funding the Arts in America 
 

Poster #24 Henry Sowell ENGLISH 307WI 
(10:00 - 11:15) Natural Disasters Expose Systemic Issues, The 1951 Flood 
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Poster #24 Isaiah Forde GECRT-AH 113 
(11:30 - 12:45) More Human than Human 

 

Poster #25 Christopher Brown Chemistry 
(10:30 – 1:00) Kinetics of Bromination of Acetone 

 

Poster #26 
(10:00 - 11:15) 

Nathaniel Brushwood, Caeley Esteb, Lyle Malinao, 
& Shuxin Miao 

GECRT-SC 101 

 Advancements in COVID-19 Care and Vaccination Outcomes 
 

Poster #27 Samuel Herman Biology 
(10:30 – 1:00) Exploration of Roundabout Protein Family During Postembryonic Development 

 

Poster #28 
(10:00 - 11:15) 

Hunter Davis, Teddy Overman, Mitchell Riegerix, 
& Anevay Robinson 

GECRT-SC 101 

 HIV and the Lymphatic System 
 

Poster #29 Xingyu Chen Biology 
(10:30 – 1:00) Screening for Novel Alpha-Hairpinin Antimicrobial Peptides Using SLAY Technique 

 

Poster #30 Anahi Sandoval ENGLISH 307WI 
(10:00 - 11:15) Submerged Stories: Latinx Communities, Education, and the 1951 Kansas City Flood 

 

Poster #30 Zubeer Mohamed GECRT-AH 113 
(11:30 - 12:45) From Stats to Viral: How Technology Shapes Basketball Players and Media 

 

Poster #32 
(10:00 - 11:15) 

Rose Smock, Claire Ahlrichs, Erik Mason, John Crow, 
& Jason Gran 

CONSVTY 151 

 The Influence of Politically Motivated Music 
 

Poster #32 
(11:30 - 12:45) 

Alex Ortega, Kevin Hartung, Ben Smith, Isabel Ball, 
& Johnthan Melton 

CONSVTY 151 

 What is American Music? 
 

Poster #33 Kenna Ryals Chemistry 
(10:30 – 1:00) Cyclic Voltammetry 

 

Poster #34 
(10:00 - 11:15) 

Joselyn Torres-Ayala, Nohelani Salazar, Abigail Stubblefield, 
& Corigan Ebert 

GECRT-SC 101 

 The Influenza Virus 
 

Poster #36 Molly McDonald ENGLISH 307WI 
(10:00 - 11:15) Voices from Argentine: Latina Experiences of the 1951 Kansas City Flood 

 

Poster #36 Dylan Ortiz GECRT-AH 113 
(11:30 - 12:45) The Double-Edged Sword of Feminism: The Reception History of I Spit on Your Grave 

 

Poster #37 Ryan Gilliland Biology and Chemistry 
(10:30 – 1:00) Wnt receptors Lrp5 and Lrp6 regulate lateral line development 

 

Poster #38 
(10:00 - 11:15) 

Brecken Douglass, Mandek Muhamud, Ulises Nieto-Ceron, 
& Brianna Stoddard 

GECRT-SC 101 

 Global Health Inequities, Mpox Response and Preparedness 
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Poster #39 Olivia Walker Physics and Electrical & Computer Engineering 
(10:30 – 1:00) Thermal Characterization of Potential Vapor-Phase Covalent Organic 

Framework Precursors 
 

Poster #40 
(10:00 - 11:15) 

Ava Drury, Ella Kurtz, Tia Kushwaha, Ziya Miller, 
& Langston Tervort 

CONSVTY 151 

 How Music Can Impact General Education 
 

Poster #40 
(11:30 - 12:45) 

Scarlett Pfister, Elsie McDonald, Leah Scott, 
William Draper, & Matthias Shipps 

CONSVTY 151 

 Aural Skills in Education 
 

Poster #41 Alen Kovac ENGLISH 307WI 
(10:00 - 11:15) Black Friday: Finding Community 

 

Poster #42 
(10:00 - 11:15) 

Michaiah Shores, Grace Sass, Jacqueline Martinez-Huerta, 
& Emmely Suarez 

GECRT-SC 101 

 Influenza Mutations and Vaccine Effectiveness 
 

Poster #42 Alexis Seal GECRT-AH 113 
(11:30 - 12:45) Hollywood Calls It Promising, The Audience Calls It Trash 

 

Poster #43 Caleb Henze Chemistry 
(10:30 – 1:00) Heat Capacity Ratios of Gases 

 

Poster #44 
(10:00 - 11:15) 

Cael LaRocca, Luis Alvarado Guzman, Matias Bledsoe, 
Jay Hemingway, & Maximo Morales-Reyna 

GECRT-SC 101 

 HPV Vaccination 
 

Poster #46 
(10:00 - 11:15) 

Noah Bilby, Madison Gener, Paige Kilby, Aiden Levendofsky, 
& Shema Mukome 

CONSVTY 151 

 Polarization in Our More Perfect Union: The Politics of “The Star-Spangled Banner” 
 

Poster #47 Abram Inman Electrical & Computer Engineering 
(10:30 – 1:00) Vapor Phase Covalent Organic Frameworks for Thermally Conductive Low-k Dielectrics 

 

Poster #48 Katelyn Kays ENGLISH 307WI 
(10:00 - 11:15) Reframing Recovery: Latina Memories of the 1951 Kansas City Flood 

 

Poster #48 Leo Smith GECRT-AH 113 
(11:30 - 12:45) Sports Betting Applications Want Your Money 

 

Poster #49 Alex Li Six-Year Medicine 
(10:30 – 1:00) Pain in Community-Dwelling Adults of Low-Income Communities 

 

Poster #50 
(10:00 - 11:15) 

Klaiton Manifold, Eduardo Rodriguez Saavedra, 
Angel Ramirez, & Darrius Terry 

GECRT-SC 101 

 The Spread of Influenza 
 

Poster #51 Oliver Powell Chemistry 
(10:30 – 1:00) Bromination of Acetone - A Kinetic Analysis 
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Poster #52 
(10:00 - 11:15) 

Sophie Kenville, Addy Brull, Kendall Heckman, 
Ruo-Ying Hsieh, & Ryan Lenzy 

CONSVTY 151 

 The Evolution of Celebrity Persona Through Visual Media 
 

Poster #52 Cevana Barnes, Kye Garrett, Maddie Lamb, & Qiming Liu CONSVTY 151 
(11:30 - 12:45) Beyond the “Tortured Artist”: Exploring Mental Health and Neurodivergence in Music 

Across Time 
 

Poster #53 Harper Barlow, Cassidy Reinsch, & Zadok Riggs Biology 
(10:30 – 1:00) Effects of Aspartame on Yeast Growth 

 

Poster #54 Laney Fischer ENGLISH 307WI 
(10:00 - 11:15) Uncounted Losses: Economic Displacement of Latinx Labor in 1951 Flood 

 

Poster #54 Kenule Tanee GECRT-AH 113 
(11:30 - 12:45) The Architecture of Silence: A Media Archaeology of the 1807 Slave Bible 

 

Poster #55 Kyle Moor Mechanical Engineering 
(10:30 – 1:00) Analysis of Stresses Involved with Peri-Implant Femur Fractures 

 

Poster #56 
(10:00 - 11:15) 

Katie McGrath, Marissa Whitmer, Violet Clark, 
Honesty Sease, & Fatma Sheikh 

GECRT-SC 101 

 Associations Between Current Ebola Case Rates and Long‑Lasting Sequelae Among 
Survivors 

 

Poster #57 Celica Hollon Chemistry 
(10:30 – 1:00) Heat of Combustion of Naphthalene 

 

Poster #58 
(10:00 - 11:15) 

Aria Holmberg, Caroline Hopkins, Isaiah Cox, 
& Zach Chesser 

CONSVTY 151 

 Analyzing the Political Burden of Artists 
 

Poster #58 
(11:30 - 12:45) 

Harrison Clutter, Reyna McDaris, Lydia Novak, 
Addie Resch, & Grace Veit 

CONSVTY 151 

 Legal Action: AI and Music 
 

Poster #60 Ruth Doménech Almiñana ENGLISH 307WI 
(10:00 - 11:15) How the 1951 Flood Disproportionately Affected the Latinx Community 

 

Poster #60 Paul Thang GECRT-AH 113 
(11:30 - 12:45) Likes, Posts, Scroll: How Digital Media Influences College Students’ Perception of 

Success 
 

Poster #61 Merel Bogart Chemistry 
(10:30 – 1:00) Heat of Combustion 

 

Poster #62 
(10:00 - 11:15) 

Alexis Seal, Alissa Strayhorn, Ra'Miyah Reid, 
& Petra Ikpeama 

GECRT-SC 101 

 HIV Stigma 
 

Poster #63 Neeti Siddique Psychology 
(10:30 – 1:00) Examining Mental Health as a Moderator of Pre-Sex Drinking and Post-Sex Concern 
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Poster #64 
(10:00 - 11:15) 

Branden Mitchell, Olivia Massoni, AJ Smiley, 
Jahayla Crockett, & Micah Bredehoeft 

GECRT-SC 101 

 Rabies Virus Pathogenesis: Neurotransmitter Disruption and Retrograde 
Axonal Transport 

 

Poster #65 Caden Ollar Chemistry 
(10:30 – 1:00) Measurement of the Heat Capacity Ratios of Gases Using Adiabatic Expansion and the 

Speed of Sound 
 

Poster #66 Skylar Connery ENGLISH 307WI 
(10:00 - 11:15) Latina Histories and the 1951 Kansas City Flood 

 

Poster #67 Candy Sarres Psychology 
(10:30 – 1:00) Watching Is Caring? Perspective-Taking and Romantic Love Myths in Judgments of 

Digital Partner Surveillance 
 

Poster #68 
(10:00 - 11:15) 

Hope Drake, Yousef Ahmad, William Garay, 
& Alexandra Guevara 

GECRT-SC 101 

 HIV Overtime 
 

Poster #68 Alexandra Guevara GECRT-AH 113 
(11:30 - 12:45) Encoded Bias: How AI Training Data Reinforces Racial Inequality in Generated Images 

 

Poster #70 
(10:00 - 11:15) 

Matthew Rodas, Anthony Trieu, Sam Benson, Nick Stinnett, 
& Alex Nguyen 

GECRT-SC 101 

 Assessing the Impact of Ebola Outbreaks on Vaccine Development and  
Disease Outcomes 

 

Poster #71 Nomar Puga Chemistry 
(10:30 – 1:00) Heat Capacity Project 

 

Poster #72 Elias Bertolino ENGLISH 307WI 
(10:00 - 11:15) The Great Flood of 1951 and the Integration of Latinx Students 

 

Poster #72 Isyss Urzua GECRT-AH 113 
(11:30 - 12:45) Caught in the Algorithm: Facial Recognition, Misidentification, and Risk in Kansas City 

 

Table #73 Grant Keller HISTORY 430RA 
(11:30 - 12:45) Croix de Guerre: Memories of the First World War 

 

Table #74 Lily Waters HISTORY 430RA 
(11:30 - 12:45) World War I: Photographs of How American Indians Became American Warriors 

 

Table #75 Emma Crane HISTORY 430RA 
(11:30 - 12:45) US/French Telephone Headset: Communications 

 

Table #76 Emily Shoemake HISTORY 430RA 
(11:30 - 12:45) Canadian Postage Stamps as Wartime Antidepressants: Analysis of WWI 

Material Culture 
 

Table #77 Elsa Emily HISTORY 430RA 
(11:30 - 12:45) Mess Kits in the First World War: Normalcy in the Trenches 
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Table #78 Alexander Rose HISTORY 430RA 
(11:30 - 12:45) Soldaten und Laus: Die Unterbrechung Zwischen Deutscher Kriegsmedizin an der 

Heimatfront und Kriegsfront 

Table #79 William Lockwood HISTORY 430RA 
(11:30 - 12:45) The Human Machine: Tank Warfare and the Changing Face of the Soldier in 

World War I 

Table #80 Charles Roberts HISTORY 430RA 
(11:30 - 12:45) The Use of the U-Boats in WWI: Primary Source Analysis of U-Boats in WWI, 1917-1918 

Table #81 Kaitlyn Lavery HISTORY 430RA 
(11:30 - 12:45) Joan of Arc: Perceptions and Justifications of The Great War 

Table #82 Wil Young HISTORY 430RA 
(11:30 - 12:45) Child-Sized Soldiers: Pro-Military Culture in the Central Powers 
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26TH ANNUAL SYMPOSIUM OF UNDERGRADUATE RESEARCH  
& CREATIVE SCHOLARSHIP 

Thursday, April 23, 2026, 1:00-3:30 pm 
POSTER PRESENTATIONS 

Poster #1 Wylie Putnam Physics, Biology, and Chemistry 
 Characterization of Malassezia pachydermatis Isolates from the Oral Cavity  

of Kansas Canines 
 

Poster #2 Elizabeth Willis English 
 The Epistemic Necessity of Humanities in the Age of AI: A Review 

 

Poster #3 Maria VanBockern Environmental Science, Biology, 
and Mathematics & Statistics 

 Exploring How Sediments Change Color with Time and Temperature to Support 
Volcano Hazard Studies 

 

Poster #5 Sienna Ficken Biological Sciences 
 Deciphering the Role of Expression Level on Bruno1 Subcellular Localization and 

Stability in Muscle Tissue 
 

Poster #6 Ella Bowman English  
 Girls’ Literacy During the Civil War Era: Analyzing the Diary of Sarah Morgan 

 

Poster #8 Kyrie Williams, Hanan Hayyeh, & Ty Rustici Psychology 
 Engineering the Dream State: A Method for Enhancing Dream Self-Efficacy 

 

Poster #9 Olivia Fritz Biology 
 Absenteeism Associated with School-Based Acute Respiratory Illness in K-12 Students 

and Staff in Kansas City, Missouri, 2024-2025 
 

Poster #11 Katharine Smith, Sarah Powell, & Gesung Rissler Biology and Chemistry 
 Total Synthesis of Trikentrins and the Trikentramides Using One-Pot Tandem Bartoli 

Synthesis/Indole Aryne Diels-Alder Cycloaddition Methodologies 
 

Poster #13 Laila Stevenson Communication  
 Black Girl Voices, Memory, and Editorial Power in Southeast High School Yearbooks 

 

Poster #15 Adelina Curiel Biology and Spanish 
 Characterization of Fungal Isolates from the Oral Cavity of HIV-Infected Macaques 

 

Poster #17 Kate Jacobsen Mathematics & Statistics 
 Lower Jaw Bone Configuration and Dentary Bone Differences May Drive  

Species-Specific Jaw Length in Birds 
 

Poster #19 Annabelle Griffin Biology 
 Water Quality of the Greater Kansas City Area 

 

Poster #20 Alexandria Woerth History and English 
 The Cantorales in the Americas and Beyond Project 
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Poster #21 Ainsley Pickering & Hadley Cotton Psychology and Criminal Justice & 
Criminology 

 Targeted Dream Incubation: Using Positive Affect to Reduce Nightmare Distress 
 

Poster #23 Clement Horlander Biomedical Engineering 
 Layer-by-Layer Conductive Polymer Multilayers Promote Neurite Outgrowth 

 

Poster #25 Mayzie Mangos Film & Media Arts 
 Muscle Memory: For Stage and Screen 

 

Poster #27 Grace Moppin Biology 
 Polyelectrolyte Multilayers for Modulating Cell Adhesion 

 

Poster #28 Evelyn Ho Biology 
 Epigenetic Analysis of Genetic Expression in Pre-term Infants with Stress 

 

Poster #29 Leher Malhotra & Lexi Gonzales Physics and Mathematics & Statistics 
 Creating and Testing Precursor Molecules for Amorphous Network Formation 

 

Poster #30 Jolyne Le Young Scholar Interdisciplinary Award,  
Greater Kansas City Science & Engineering Fair 

 Ultrasonic-Driven Particle Mitigation and High Density Filtration 
 

Poster #31 Julia Bourquin Biology and Chemistry 
 Neurite Analysis of Primary and Neural Progenitor Cell-Derived Neurons Exposed to 

Conditions of Oxidative Stress 
 

Poster #33 Kyle Lilley & Daniel Talamanetes-Lara Economics 
 AI Rasselas: How Students and Employers Live for a World They Want, 

Not for the One They Have in the Age of GenAI 
 

Poster #35 Audrey Plunkett Physics and Mathematics & Statistics 
 Quantum Algorithms for Amorphous Materials Modeling 

 

Poster #37 Phoebe Murphy, Anna Simms, & Erica Ludy Biology 
 Satellite Morphology in Yeast Cells: Investigating Snf1-Pathway Mutants and 

Stress Conditions 
 

Poster #39 Adrina George Biology 
 Alcohol Intoxication, Sexual Misperception, and Sexual Assault Perpetration: 

The Roles of Drinking Motives and Subjective Intoxication 
 

Poster #40 Derek Ashdown Computer Science 
 Navigational Support Through LLMs for People with SUD 

 

Poster #41 Mohammad Jarrad Biology  
 The Role of Wif1 in Zebrafish Hair Cell Development and Regeneration 

 

Poster #43 Logan Beshears, Hayden McNallan, 
& Shucayb Sheikhadan 

Biology and Chemistry 

 Polystyrene Microplastics and S. Cerevisiae Growth 
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Poster #45 Ian Hilderbrand Sociology and Film & Media Studies 
 Clio: Making History Accessible 

 

Poster #47 Preston Santo Biology and Chemistry 
 Analysis of Macrocyclic Peptides for Future Antibiotic Use 

 

Poster #49 Amgad Benkhadra Biology and Chemistry 
 Analysis of Lrp5 and Lrp6 in Zebrafish Hair Cell Regeneration 

 

Poster #51 Megan Barber Media, Art, & Design 
 WAE Box 

 

Poster #53 Nermeen Salamed Biology and Chemistry 
 Bruno1 RNA-Binding Protein Isoforms Prevent Muscle Degeneration During Indirect 

Flight Muscle Formation in Drosophila 
 

Poster #55 Jacqueline Gildo Business Administration 
 Scaling Controlled Environment Agriculture: Growing Food and Growing Opportunity 

 

Poster #57 Pearl Patel & Ronit Patel Six-Year Medicine 
 The Influence of Insurance Status and Hospital Location on  

Acute  Ischemic Stroke Patients Outside of tPA Criteria 
 

Poster #59 Yousef Naji Biology, Pre-Medicine 
 Effects of Drug Type and Temperature on the Formation and Properties  

of PLGA Nanoparticles Prepared by Nanoprecipitation 
 

Poster #61 Aaditya Jadhav Biology 
 Studying Conformational Changes in Voltage-Gated Sodium Channels by Single-

Molecule FRET Imaging 
 

Poster #63 Marissa Gerlach Nursing 
 Mapping the Conceptual Landscape of Heartbeat-Evoked Potentials (HEP): A 

Systematic Mapping Review and Network Analysis 
 

Poster #65 Anna Simms, Izzy Hogelin, & Claudia Perez Biology and Chemistry 
 Investigating the Impact of Caffeine on Saccharomyces cerevisiae S288C Development 

 

Poster #67 Caitlin Kirkendoll Biology 
 Kansas City Girls Stay Local to Branch Out (Young America Today, 1968-69) 

 

Poster #69 Nico Bradshaw Chemistry 
 Synthesis and Characterization of Novel Polycyclic Aromatic Hydrocarbons for 

Perovskite Solar Cells 
 

Poster #71 Erica Anderson Environmental Science 
 Geochemical Controls on Mineralogy, Composition, and Morphology  

of Ca-Mg Carbonate Biominerals 
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ORAL PRESENTATIONS  

1:15 pm Riley DeWitt Health Science 
Room 402 Motivation and Barriers to Exercise Among College Students 

1:45 pm Grace Gomez-Palacio Elementary Education 
Room 402 Color in the Real World

2:15 pm Alexander Rose Biology and Chemistry 
Room 402 

2:15 pm 
Room 420

Medizin im Deutschen Reich: Wie die Deutschen die Medizin an der Heimatfront und 
an der Front betrachteten

Miriya Gutierrez Business Administration 
Financial Literacy as a Path to Stability for Youth Aging Out of the Foster Care System 

2:45 pm Key'Rra Moore Psychology 
Room 402 Helping Offenders Take Accountability 
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[21] 

Megan Barber 
Faculty Mentor: Zach Frazier 
Academic Department/Unit: Media, Art & Design 
Funding Acknowledgements: SEARCH Grant 

WAE Box 

This project works to answer the question: What methods have been created to help artists with 
their creative process and how can these methods be applied post grad life? Through creative 
exploration of a zine. I hope to develop a creative process more tailored to helping students 
develop their art outside of school. Using academic sources that talk about the philosophical, 
psychological, and sociological sides of creativity and ideation. As well as research that explores 
different creative processes being applied and examined through real life examples. 

Bibliography: 

1. BRIGGS, ROBERT O., and BRUCE A. REINIG. “Bounded Ideation Theory.” Journal of 
Management Information Systems 27, no. 1 (2010): 123–44. 

2. Archino, Sarah, Marta Lanier, and Ross McClain. “Reframing the Arts within the Liberal 
Arts Community: Teaching an Arts Entrepreneurial Mindset to Achieve Transdisciplinary 
Outcomes.” Artivate 9, no. 2 (2020): 5–18. 

3. Griffin, W. Glenn. “From Performance to Mastery: Development Models of the Creative 
Process.” Journal of Advertising 37, no. 4 (2008): 95–108.  

4. SAGIV, LILACH, SHARON ARIELI, JACOB GOLDENBERG, and AYALLA 
GOLDSCHMIDT. “Structure and Freedom in Creativity: The Interplay between 
Externally Imposed Structure and Personal Cognitive Style.” Journal of Organizational 
Behavior 31, no. 8 (2010): 1086–1110. 

5. Caitlin Beach, Exploring Creativity: A Multi-Perspective Examination (Honors Thesis, 
Bowling Green State University, 2019). 
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Ella Bowman 
Faculty Mentor: Jane Greer 
Academic Department/Unit: English Language & Literature 

Girls’ Literacy During the Civil War Era:  
Analyzing the Diary of Sarah Morgan 

My research project will be centered on The Civil War Diary of Sarah Morgan, edited by 
Charles East. It begins in 1862, when Sarah Morgan was nineteen years of age and the Civil War 
had been underway for less than a year. She lived in Louisiana and sympathized with the 
Confederacy, viewing the Union soldiers who invaded her families’ home as a dangerous 
nuisance. Her diary is quite extensive and lasts for about three years, so I will be focused on 
Book 1. Sarah Morgan’s account of her life is extremely personal, and she openly pours out her 
emotions, thoughts, and opinions in the diary, all while maintaining the standards expected of a 
young unmarried Southern girl in the 1860’s.  

In my presentation, I will provide biographical information on Sarah Morgan, as well as her 
family's history. I want to explain what is unique about Sarah’s writing style and how she was a 
wonderful example of a girl who used her writing talents to document her life story, in a time 
when many young girls or women in America were still either prohibited or unable to develop 
literacy skills, either because of race, class, gender, or a combination of all three. I will back my 
argument up with credible secondary sources from academic journals and book reviews that I 
located through the UMKC library database, though I will also include criticisms or flaws that 
have been discovered in her diary to ensure that my argument remains objective. 

 

  



 

[23] 

Grace Gomez-Palacio 
Faculty Mentor: Viviana Grieco 
Academic Department/Unit: History 

Color in the Real World 
The storied history of UMKC’s Don Quixote murals can be uncovered through new lenses of 
analysis, especially with regards to intentional color use and comparisons to similar depictions of 
the titular character by the artists’ contemporaries. This presentation seeks to examine the 
murals’ layers of meaning via a thorough application of color theory and history, as well as 
technique used and the sociopolitical context of the artworks. The artist himself never discussed 
why he chose the palette he did for these murals, which invites speculation. This presentation 
explores the various colors used throughout the murals and the meaning they impart, on top of 
the heavy symbolism already interwoven in each panel: The warmer palette used to paint certain 
characters, contrast between background and foreground color choices, and the cultural history 
behind the pigments within the murals all contribute to a new understanding of Quintanilla’s 
work. These murals were part of a wider artistic movement from exiles of the Spanish Civil War 
like Quintanilla, as the literary figure of Don Quixote took on symbolic importance for victims of 
displacement. The intersection of color theory, regarding the hue, temperature, and value of 
Quintanilla’s palette for his murals; the history of the pigments used, which allude to religion and 
colonialism based on their historical production methods and usage in classical art; and the 
emotions, techniques, and stylistic choices used by Quintanilla as compared to artists of the same 
time period that chose to paint the same character show how unique these works were and that 
they place Quixote himself as a representation of enterprising folly and disillusionment.  
  



 

[24] 

Ian Hilderbrand 
Faculty Mentor: David Trowbridge 
Academic Department/Unit: History 
Funding Acknowledgements: Undergraduate Research Associate 

Clio: Making History Accessible 
The service Clio provides an overview of many different historical locations across the United 
States of America. It provides entries on specific historical locations, historical overviews 
of  cities, and interactive walking tours, aimed at integrating history into daily life. The service 
can be accessed via website or mobile app, and features Google Maps integration. Entries can be 
made by anyone but is primarily done by hundreds of organizations and students around the 
country. The service provides students the opportunity to build research and writing skills. 
Making a strong article requires researching all facets of a location such as the physical 
backgrounds, sociological backgrounds, people involved, and how larger histories tie in to a 
location. Research on Clio has allowed me to build my own knowledge of the history of Kansas 
City, but also many other parts of the country. The majority of my entries focused on the Twin 
Cities of Minnesota and Saint Paul in Minnesota, including the colonial history, parks history, 
musical history and more. Further research has focused on the State of Hawai’i, the city of 
Chicago, and various historical movie theaters in Kansas City but around the country as well. Clio 
builds in, not just a general history but also small, interesting facts that might not be found on 
other databases. Through research on Clio, it becomes easier to build historical knowledge, which 
encourages users to explore their own neighborhood and experience the history all around us. 
  



 

[25] 

Caitlin Kirkendoll 
Faculty Mentor: Jane Greer 
Academic Department/Unit: English Language & Literature 

Kansas City Girls Stay Local to Branch Out  
(Young America Today, 1968-69) 

Bursting with playfully colorful adverts and articles, 1968-1969's volume of Young America 
Today: Exclusively for the Youth of Greater Kansas City magazine hit the scene targeting the 
youth and hip kids of the local Kansas City area. With articles centered around happening places, 
groovy radio stations, and a plethora of Sears sponsored ads, this magazine was a sure hit with 
the growing teen market. Amongst the picturesque pages, readers could often find pieces written 
by local high school girls. Through archival research and literary analysis, my study analyzes the 
work of three local Kansas City girls' and how their connection to community was integral in 
their efforts to speak out through literacy amidst the close-knit city scene. Through their sense of 
community and their wherewithal to write, Cheryl Dubbert, Calama Warrick, and Betty Sadler 
broke the barrier of what was typical in the teenage magazine. Scholars Schrum and Massoni 
write of teen magazines and their prodigal commercialized teen girl image and influence, 
something that is absent in Young America Today. Through my assessment of all three girl’s 
columns, I found that intimacy and camaraderie played a large role in defining their writing and 
identities in conjunction with their creation of a community across the greater Kansas City area. 
Despite various gender-constricting ads downplaying the girl’s efforts, community was nurtured 
and flourished at the hands of these three gutsy teen queens. 

 

  



 

[26] 

Mayzie Mangos 
Faculty Mentor: Lyn Elliot 
Academic Department/Unit: Media, Art & Design 
Funding Acknowledgements: SEARCH Grant and NEXUS 

Muscle Memory: For Stage and Screen 

While video and music are often paired together, one tends to overshadow the other in terms of 
importance. In film, the video is the predominant storyteller while in music videos, the music is 
often the focus. While there are exceptions, such as movie musicals and some silent films, there 
isn’t much of a precedent when it comes to giving the two the same amount of attention. 
Typically, the score is written after filming has concluded, without giving it much opportunity to 
influence the story outside of setting the tone of a scene. Muscle Memory was my attempt to 
revolutionize the way we use music and film to tell stories. By starting with the script for a silent 
film and alternating drafts between writer and composer, each was able to influence the other 
before filming ever occurred. This technique was applied within the film as well. The visuals 
provided context for the audience while the score linked them together. Repeated musical motifs 
allowed the audience to recall a previous plot point without the need to show it again. This, more 
than anything, was beneficial in terms of efficiently maximizing our time and allowed us to pack 
more into the story. Neither video nor music was forced to fit into the other, so both were able to 
pick up on the other’s shortcomings. Filmmaking and composition don’t need to be separate 
mediums of art; they can work conjointly to create something bigger than themselves, and the 
techniques used to do so are only being perfected. 
 

  



 

[27] 

Alexander Rose 
Faculty Mentor: Andrew Bergerson 
Academic Department/Unit: History 

Medizin im Deutschen Reich: Wie die Deutschen die Medizin an der 
Heimatfront und an der Front betrachteten 

Roland Nordhoff, a German soldier fighting during the Second World War, writes a letter home 
to his wife almost daily as his unit outran the Soviet Red Army on their way to Berlin. Roland’s 
letters and the replies from his wife, Hilde, offered a view into the daily lives of each during the 
war years. In this paper I am asking the question: how was German wartime medical care 
portrayed in the day-to-day lives of Germans? Historian Florian Bruns described in his 2009 
book, Medizinethik im Nationalsozialismus, the ways in which medicine changed under the Nazi 
regime as a whole. Historians Wolfgang Eckart and Alexander Neumann showed in their 2006 
book, Medizin im Zweiten Weltkrieg, how medical treatment occurred as a whole across the 
warring German Reich. The interpretations of these historians show an overall view of German 
medicine in the Second World War, though their approach is impersonal. In this paper, I will 
investigate how medicine was viewed in the daily lives of German individuals as they wrote to 
their loved ones on the home front and frontlines. I will show that Germans had different views 
of medicine, depending on their surroundings and what spheres they were allowed to routinely 
partake in.  
 

  



 

[28] 

Laila Stevenson 
Faculty Mentor: Jane Greer 
Academic Department/Unit: English Language & Literature 

Black Girl Voices, Memory, and Editorial Power  
in Southeast High School Yearbooks 

What does it mean for Black girls to tell their own story in a school that is actively changing 
around them? This project explores that question through The Crusader yearbooks at Southeast 
High School in Kansas City, Missouri during the 1970s. Following Brown v. Board of 
Education, schools remained shaped by segregation through housing patterns and white flight, 
and Southeast High School experienced a noticeable demographic shift during this period. These 
changes can be seen in the yearbooks, especially in the farewell letters written by editors-in-
chief. 
 
Focusing on these letters written by graduating senior Black girls, this study looks at how editors 
reflected on their time at Southeast High School and their work on the yearbook. These farewell 
letters show that Black girl editors were not just documenting school life but using yearbook 
writing as a space to claim leadership, shape memory, and express identity during a time of racial 
and demographic change. 
 
By centering these student-written texts, this project shows how yearbooks can be used to better 
understand how students experienced their school environment and how they chose to represent 
it during a period of transition. 
 

  



 

[29] 

Elizabeth Willis 
Faculty Mentor: Clancy Martin 
Academic Department/Unit: Political Science & Philosophy 
Funding Acknowledgements: Undergraduate Research Associate, Exponential Destiny 

The Epistemic Necessity of Humanities in the Age of AI: A Review 

Research within the last five years suggests that addressing the digital divide in the age of AGI 
and ASI requires more than just providing access to the necessary hardware within education; it 
also demands the elimination of the “access asymmetries” that currently gives Big Tech an extra 
advantage which leaves students and educators feeling left behind. This literature review 
identifies an ever-growing paradoxical epistemic injustice brought upon various communities 
because of rapid-developing AI. In other words, despite the argument that AI has given the 
chance to efficiently expand knowledge, the everyday citizen still lacks a way to contextualize, 
understand, and thus anticipate how their lives are changing, thereby leading to a struggle to 
confidently prepare for an age of AGI/ASI. However, this review also argues that the critical 
thinking and metacognitive skills developed through writing and humanities may be the primary 
(and potentially most sought after) insurance towards digital equity and restoring agency-over-
fear to everyday citizens. To ensure digital equity then, this synthesis with Exponential Destiny 
implores new research to move beyond the top-down technological narratives out of Silicon 
Valley and begin searching for both the positive and negative outcomes that could emerge in the 
next three to five years through a community-first, bottom-up approach. Thus, this paper 
encourages a larger collaborative effort within the educational field—with an emphasis in 
humanities and social sciences—to build pragmatically grounded scenarios and simulate what 
this new age will look like for various communities. 

 

  



 

[30] 

Alexandria Woerth 
Faculty Mentor: Virginia Blanton 
Academic Department/Unit: English Language & Literature 
Funding Acknowledgements: SEARCH Grant 

The Cantorales in the Americas and Beyond Project 

The aim of the Cantorales in the Americas and Beyond research project is to catalog manuscripts 
of plainchant outside of Europe that were produced in the Iberian Peninsula and across the 
Spanish diaspora between 1300 and 1800, with a principal focus on the Americas. Missouri is 
home to five known cantorales and 13 fragments. Our team uses these manuscripts to learn 
valuable skills in identifying and gathering information on cantorales. Those skills are applied all 
across the United States as we travel to other institutions to identify and record information on 
their manuscripts. Our work is to share metadata about sources with researchers worldwide, 
putting Missouri cantorales in conversation -with similar manuscripts throughout the Americas. 
There are 137 documented cantorales in the United States, which are soon to be available on 
https://cantusdatabase.org/Cantorales/ with more still to be discovered as we continue our 
research. My poster highlights the digital aspect of our project, which makes information about 
each manuscript available internationally, and the local aspect, which benefits Missouri 
researchers and students with training in archival studies. If you have seen a manuscript like this 
and would like to share information, please email us at cantoralesintheamericas@gmail.com.  
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[32] 

Riley DeWitt 
Faculty Mentor: Theresa Brown 
Academic Department/Unit: Health Sciences 
Funding Acknowledgements: SEARCH Grant 

Motivation and Barriers to Exercise Among College Students 

The Swinney Recreation Center is a University of Missouri - KC resource that is available to 
students without any additional costs required. Students who pay tuition are automatically 
enrolled in the membership through their student life fee, which is connected to each student’s 
ID badge. However, the benefits of a fitness center like this are recognized only by the students 
who use its resources. Through a partnership with the campus rec team, we realized how few 
students were actually using the facility. This study examines the exercise motivations among 
SRC users and the perceived barriers experienced by non-users. Furthermore, we also explored 
the difference in campus belonging feelings between the two groups. Data was collected through 
a cross-sectional survey administered in high-traffic campus locations during the Fall 2025 
semester. Students completed a survey that was dependent on whether they had used the SRC at 
least once since the start of the semester. This resulted in a sample of 62 SRC users 
(Mage=22.09, SD = 6.16, 60% female), who completed the Exercise Motivation Inventory-2 
(EMI-2) and 77 non-users (Mage = 21.73, SD = 3.90; 70% female) who completed an adapted 
barriers to exercise using the SRC scale. Among SRC users, the highest rated motivations were 
positive health (M=4.26, SD = 0.69), strength/endurance (M = 4.16, SD = 0.82), enjoyment (M = 
3.96, SD = 1.08), revitalization (M = 3.94, SD = 0.97), and avoiding illness (M = 3.92, SD = 
0.91), indicating that students primarily exercised for intrinsic and health-related reasons. Lower-
rated motivations included health pressure (M = 2.49, SD = 1.94) and social recognition (M = 
2.60, SD = 1.06), suggesting that external pressures were less influential. Among non-users, the 
most frequently endorsed barriers were academic schedules (M = 3.28), lack of social support (M 
= 3.22), lack of time (M = 3.16), and transportation concerns (M = 3.15). Finally, SRC users 
reported significantly higher campus belonging (M = 4.21, SD = 1.04) than non-users (M = 3.31, 
SD = 1.38), t(136.50) = −4.37, p < .001, d = 1.24, indicating a very strong association between 
SRC use and students’ sense of belonging at UMKC. This indicates that the participation at 
UMKC’s SRC is mostly driven by health-related, intrinsic motivations whereas non-users 
experience barriers such as scheduling, support and transportation. These findings will be shared 
with our Campus Rec partners to guide evidence-based outreach and assist in advertising 
strategies in order to increase student usage of the SRC, particularly by addressing subgroup 
differences in motivation and barriers. 

  



 

[33] 

Camille Fry 
Faculty Mentor: Elizabeth Neilson 
Academic Department/Unit: Psychology 
Funding Acknowledgements: University of Washington Addictions, Drug & Alcohol Institute 

A Bottle for Coping: Mental Health and Sexual Distress After Sexual Assault  

Sexual assault, nonconsensual sexual touch, remains very common globally yet comparatively 
under-researched. Sexual assault often negatively impacts mental health, including prompting 
negative reactions (i.e., distress) to sexual cues or situations. Following sexual assault, alcohol 
use may serve as a coping mechanism for distress associated with sexual experiences. However, 
the use of alcohol to cope with sex-related distress has received limited attention, despite 
affecting individuals globally. Common motivations for engaging in alcohol activity include 
pleasure, avoidance of negative emotions, and social enhancement, and new research suggests 
some individuals may engage in drinking to cope with sex-related distress. Therefore, the current 
study examined how sexual assault and mental health symptoms interact to contribute to 
drinking to cope with sex-related distress. Method: Single, cisgender female social drinkers (N = 
300, 54% White, 25% Asian American/Pacific Islander, 13% Multiracial, 1% Black, 1% 
American Indiana/Alaska Native, 1% No Resposne, and 5% Race Not Listed), ages 18 to 20 
(Average Age =18.85), completed survey measures assessing sexual assault victimization and 
mental health symptoms in the past month, and then completed a measure of drinking to cope 
with sex-related distress six weeks later. To examine the interaction between mental health and 
sexual assault on drinking to cope with sex-related distress, a moderation analysis was 
conducted. In this analysis, sexual assault was treated as the predictor (independent variable), 
mental health symptoms as the moderator, and drinking to cope with sex was measured at the 
six-week follow-up (dependent variable). Results: The simple slopes analysis indicated a 
significant effect of mental health symptoms on the association between sexual assault (β = -
0.288, p < .05). The strongest association was observed at low (-1 standard deviation) to 
moderate (mean) levels of mental health symptoms (b = .02 (95% CI: .01, .03) and .01 (.005, 
.02). Conclusion: These findings highlight the role of mental health in shaping coping behaviors 
following sexual assault and showcase the need for addressing mental health symptoms when 
alcohol is used in sexual contexts. 

 

  



 

[34] 

Adrina George 
Faculty Mentor: Elizabeth Neilson 
Academic Department/Unit: Department of Psychology & Counseling 
Funding Acknowledgements: National Institute on Alcohol Abuse and Alcoholism 
(F31AA024352; PI: E. C. Neilson) and the Association for Treatment of Sexual Abusers 

Alcohol Intoxication, Sexual Misperception, and Sexual Assault Perpetration: 
The Roles of Drinking Motives and Subjective Intoxication  

Approximately 50% of U.S. women have experienced sexual assault, any form of nonconsensual 
sexual contact. Alcohol intoxication is a strong predictor of sexual assault perpetration. Acute 
intoxication is associated with sexual misperception, inaccurate perceptions of a partner’s sexual 
interest and intent, which is linked to perpetration. Motives for drinking, such as drinking to 
enhance sexual activity, may contribute to sexual assault perpetration, but little is known about 
an interaction with alcohol intoxication. Additionally, little research has examined subjective 
intoxication, one’s internal perceptions of intoxication. The present study hypothesized that as 
subjective intoxication increased, drinking motives to enhance sex will be positively associated 
with sexual misperception which will be positively associated with sexual assault intentions. 
Method: Single, cisgender male social drinkers [N = 101; M(age) = 24.72, SD = 2.92] completed 
a survey of drinking motives and were randomly assigned to a beverage condition (alcohol vs 
control). Participants read a sexual assault vignette and reported subjective intoxication, 
perception of their partner’s sexual intent, and sexual assault intentions. Moderated indirect 
effects analyses were conducted with 10,000 bootstrap resamples. Results: There was no 
significant interaction between subjective intoxication and drinking motives on sexual 
misperception. There was a significant main effect of subjective intoxication on sexual 
misperception (B = .25, p < .01). There were significant main effects of subjective intoxication 
(B = .03, p < .05), drinking motives to enhance sex (B = .34, p < .05), and sexual misperception 
(B = .26, p< .01) on sexual assault intentions. Subjective intoxication was positively associated 
with sexual misperception, which was positively associated with to sexual assault intentions [B = 
.05, (95% CI: .01, .10)]. Discussion: Results suggest that perpetration may be influenced by 
additive effects of perceived intoxication, motivational factors, and misperception, rather than an 
interaction between subjective intoxication and sex-related drinking motives. 
 

  



 

[35] 

Marissa Gerlach 
Faculty Mentor: Steven Kang 
Academic Department/Unit: School of Medicine, Department of Biomedical Health Informatics 
Funding Acknowledgements: Undergraduate Research Associates, Sarah Morrison Pilot 
Research Fund (SPIRE; UMKC SOM), “Interoceptive brain mechanisms of transcutaneous 
auricular vagus nerve stimulation for improving cognitive/emotional functions.” 

Mapping the Conceptual Landscape of Heartbeat-Evoked Potentials (HEP):  
A Systematic Mapping Review and Network Analysis 

Interoception refers to the perception and modulation of internal bodily states, playing a 
fundamental role in maintaining homeostasis, emotional regulation, and self-awareness. The 
Heartbeat-Evoked Potential (HEP) is a prominent neurophysiological marker of cardiac 
interoception, reflecting the active interaction between the peripheral cardiovascular system and 
the central nervous system. Traditionally, HEP has been studied almost exclusively within the 
context of interoceptive sensitivity. However, an emerging body of research has demonstrated its 
relevance to diverse cognitive functions—such as self-processing, attention, and visual 
perception—as well as its potential as a biomarker for psychiatric and neurological disorders. 
Despite this rapid expansion, the broader functional landscape of HEP remains fragmented and 
lacks a unified conceptual framework. To clarify the evolving roles of HEP in cognitive and 
clinical domains, we conducted a systematic mapping review. Using PubMed Advanced Search 
with keywords including “Heartbeat-evoked,” “EEG,” and “MEG,” we identified 112 relevant 
research papers. After applying content-based inclusion and exclusion criteria, 85 studies 
published since 2000 were selected for analysis. We employed a conceptual structure analysis 
approach to identify and visualize key thematic clusters. This process involved systematic 
keyword extraction followed by rigorous data standardization to ensure terminological 
consistency. A custom thesaurus was developed to merge synonyms and filter non-informative 
noise words. Finally, we used VOS viewer to perform a term co-occurrence analysis, 
synthesizing the text data into a visual network. Our results identified primary constructs, 
including interoception, arousal, emotion, attention, self-consciousness, and clinical markers for 
anxiety, depression, and epilepsy. This visual mapping provides a comprehensive roadmap of the 
HEP research field, highlighting established hubs and emerging intersections for future 
investigation. 

 

  



 

[36] 

Miriya Gutierrez 
Faculty Mentor: Jocelyn Evans 
Academic Department/Unit: Henry W. Bloch School of Management  
Funding Acknowledgements: SEARCH Grant 

Financial Literacy as a Path to Stability  
for Youth Aging Out of the Foster Care System  

Financial instability remains one of the most significant barriers facing youth aging out of the 
foster care system. National research consistently links emancipation from care with elevated 
risks of homelessness, underemployment, justice involvement, and long-term economic 
precarity. Although financial literacy is frequently proposed as a pathway toward stability, 
existing scholarship demonstrates uneven outcomes and limited foster-specific program 
evaluation. Much of the literature emphasizes knowledge acquisition rather than financial 
confidence, trauma-informed practice, or implementation within real-world service systems. 

This study explores how frontline professionals in the Kansas City metropolitan area understand 
financial preparedness, access to financial systems, and the structural and relational barriers that 
shape financial outcomes for transition-age foster youth. Grounded in an interdisciplinary 
literature review spanning child welfare, psychology, and financial capability research, the 
project employs a qualitative design using semi-structured interviews with case managers and 
program professionals. 

Findings indicate that barriers to financial stability extend beyond knowledge gaps and are 
deeply rooted in systemic challenges. Participants identified housing instability, limited access to 
identification and banking services, inconsistent service engagement, and lack of sustained 
support as primary obstacles. Financial education efforts were frequently described as misaligned 
with youth needs, with low engagement in online or incentive-based programming and greater 
effectiveness observed in hands-on, relationship-based approaches. Professionals also 
emphasized that financial decision-making is often shaped by immediate survival needs, limiting 
the applicability of traditional financial literacy models. 

By centering practitioner perspectives, this research highlights the need for trauma-informed, 
context-responsive financial education strategies that prioritize accessibility, consistency, and 
real-world application. The findings contribute to broader conversations surrounding financial 
capability, social equity, and policy-informed approaches to supporting youth aging out of foster 
care. 
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Kyle Lilley & Daniel Talamanetes-Lara 
Faculty Mentor: Antonio Byrd 
Academic Department/Unit: English Language & Literature 
Funding Acknowledgements: Funding for Excellence (FFE) Award and CAFE 

AI Rasselas: How Students and Employers Live for a World They Want,  
Not for the One They Have in the Age of GenAI 

National survey data suggest that students may feel ill-prepared for using AI in the workforce, 
and they desire more guidance and training from university faculty. This felt difficulty stems in 
part from the ongoing adoption of generative artificial intelligence (GenAI) platforms across 
industries and employers' messaging that students should have some knowledge of GenAI. The 
current tension suggests that universities should establish an objective standard of career-
readiness based on employer needs, ensuring students are AI-ready in the job market. However, 
these two discourses (student perception and employer perception) have not been analyzed 
together; doing so may reveal the quality of value alignment among stakeholders. Understanding 
the quality of alignment can shape AI curricula in universities. This study answers the following 
question: How does student sentiment around AI and its future implementation conflict or 
overlap with employers’ perceptions of its effects on the labor market?   

For this study, we conducted one-on-one interviews with 22 undergraduates and 28 graduates 
from UMKC to gather sentiment about AI preparedness and the potential impacts it may have on 
them in the job market. Using grounded theory and computational sentiment analysis with 
Python, we compared students’ sentiment with employer survey data that was gathered by other 
researchers and organizations. This careful analysis attempted to identify any overlaps or 
similarities between student and employer sentiment around AI implementation. We find that 
neither students nor employers are wholly prepared for a labor market inflected by broad AI 
adoption. We call this phenomenon AI Rasselas, named after the book The History of Rasselas 
by Samuel Johnson. In this book, a character argues that to experience happiness people should 
live according to what the world is and not what they would like it to be. In other words, 
discourse on GenAI in the labor market may depend too much on the inevitably rhetoric of 
GenAI adoption but not the reality of its difficult implementation at scale. The findings will help 
universities move beyond aspirational narratives of AI adoption toward curriculum grounded in 
the practical realities of its implementation in the labor market.   
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Key’Rra Moore 
Faculty Mentor: Jacob Marszalek, Christina Cherry, & Sara Brammer 
Academic Department/Unit: Psychology & Counseling, Synergy 
Funding Acknowledgements: Undergraduate Research Associate 

Helping Offenders Take Accountability  

Synergy is a company that provides resources that work to prevent family violence. Due to their 
mission, they currently have a batterer intervention program that works to help offenders to take 
accountability and to lessen their recidivism rate. Throughout this comparative analysis, we are 
working to find out more information about domestic violence perpetrator intervention programs. 
This is due to Synergy wanting to find more evidence of offender invention research to improve 
their existing batterer program. The questions that are posed in this study are: 

•  What future research is needed and what gaps are there? 

A comparative analysis was conducted during this study to compare different offender 
intervention evaluations, curriculums, and treatment modalities. They were constructed by 
literature reviews that looked at different areas where offenders attended these programs. We are 
looking at the evaluations, curriculums, and treatment modalities to see if there are any research 
outcomes that validate their use. 

During the comparative analysis process, we discovered that there is very little viable research in 
offender intervention specific to domestic violence, and our findings have informed our direction 
for future research, which will likely focus on the effectiveness of teaching skills in empathy and 
respect, accountability.  

  



 

[39] 

Ainsley Pickering & Hadley Cotton 
Faculty Mentor: Westley Youngren 
Academic Department/Unit: Psychology & Counseling 

Targeted Dream Incubation: Using Positive Affect  
to Reduce Nightmare Distress 

Authors: Pickering, A.L., Cotton, H.T., West Staples, V., Angle, E., Beougher, M., & 
Youngren, W.A. 

Objectives: Trauma-related nightmares can be distressing and impair daily functioning. Positive 
affect (such as joy) and dream self-efficacy (DSE) have been proposed as mechanisms for 
reducing nightmare distress. Targeted Dream Incubation (TDI) is a method used to shape dream 
content, and may be able to increase dream-related joy and DSE. Thus, our study examined 
whether changes in joy and DSE post-TDI predicted reductions in nightmare distress among 
individuals experiencing trauma-related nightmares. 

Methods: N = 10 participants who had trauma-related nightmares completed a single 90-minute 
TDI session. Self-report measures of dream-related joy, DSE, and nightmare distress were 
collected prior to TDI and at one-week following the TDI session. Linear regression analyses 
tested whether changes in joy and DSE predicted reductions in nightmare distress. 

Results: Following TDI, we saw significant increases in DSE (p < .05) and dream-related joy (p 
< .05). Changes in DSE predicted reductions in nightmare distress (β = 0.015, p < .05, R² = .33), 
additionally, increases in joy also significantly predicted decreased nightmare distress (β = -0.29, 
p < .05).  

Conclusion: Our results highlight the role of positive cognitive-affective mechanisms in 
alleviating nightmare distress. Thus, enhancing dream-related joy and self-efficacy appears to 
reduce nightmare distress, supporting the importance of positive cognitive and affective 
mechanisms in brief interventions like TDI. These findings suggest that fostering positive dream 
experiences may be a promising approach in trauma-related nightmare interventions and warrant 
further investigation with larger samples. 

  



 

[40] 

Candy Sarres 
Faculty Mentor: Elizabeth Neilson 
Academic Department/Unit: Psychology & Counseling 

Watching Is Caring? Perspective-Taking and Romantic Love Myths  
in Judgments of Digital Partner Surveillance 

Digital partner surveillance, the use of social networking sites (e.g. Snapchat, Instagram) to 
monitor a romantic partner’s activities and interactions, has become increasingly common in 
romantic relationships, particularly among young adults. Surveillance behaviors are associated 
with relational conflict, psychological control, and technology-facilitated dating aggression; 
however, relatively little research has examined what shapes individuals’ judgments of its 
acceptability or harm. These evaluations may be shaped by romantic love myths, culturally-
shared beliefs that frame jealousy, exclusivity, and constant access to one’s partner as indicators 
of love and commitment, rather than signals of control and potential risk. The perceived 
acceptability of digital partner surveillance may also be influenced by narrative perspective, or 
whether one is experiencing digital surveillance in one’s own relationship (i.e., first person) or in 
another person’s relationship (i.e., third person). The current study hypothesized that romantic 
love myths will be positively associated with acceptability of the behaviors and negatively 
associated with perceived severity of the behavior and risk for future violence for participants 
who read a first-person digital surveillance vignette. Method: Young adults (N = 100), ages 18 to 
30 were recruited from a university participant pool and a national online panel for an online 
study. Using a between-subjects experiment, participants were randomly assigned to read either 
a first-person or third-person scenario depicting digital surveillance in a romantic relationship 
between young adults. Participants then reported the acceptability and perceived severity of the 
behaviors, and the risk for relationship violence. Participants then completed a measure of 
romantic love myth endorsement. Result: Hypotheses will be evaluated through moderation 
analyses. Discussion: By examining narrative perspective and romantic ideology within the 
same design, this study clarifies how potentially controlling digital behaviors may be minimized, 
justified, or normalized in romantic relationships. Results will inform interventions to reduce 
controlling and coercive behaviors within young adult relationships. 
 

  



 

[41] 

Neeti Siddique 
Faculty Mentor: Elizabeth Neilson 
Academic Department/Unit: Psychology & Counseling 
Funding Acknowledgements: University of Washington Addictions, Drug, and Alcohol Institute 

Examining Mental Health as a Moderator  
of Pre-Sex Drinking and Post-Sex Concern 

Substance use before sexual encounters is widely common, and young adults report consuming 
alcohol before one-third of sexual events. Alcohol use prior to sex also carries risk and is often 
considered a high-risk sexual behavior. Pre-sex drinking is associated with a variety of negative 
health outcomes, including condomless sex and emotional distress after sex. While the health 
outcomes of pre-sex drinking have been explored, there is comparatively less research on 
concern about negative outcomes following pre-sex drinking. Research has largely ignored the 
role of mental health as a predictor of concern following pre-sex drinking. This study examined 
mental health symptoms as a moderator of the association between pre-sex drinking and post-sex 
concern. Method: Cisgender women between the ages of 18 and 24 who reported recent alcohol 
use and recent sexual activity with a man were recruited for a longitudinal study. Participants 
first reported mental health symptoms. Six weeks later participants completed a survey of pre-
sex drinking (number of standard drinks and level of intoxication) and post-sex concern in the 
last six weeks. Moderation analyses were conducted to examine how mental health symptoms 
influence the association between pre-sex drinking and post-sex concern about negative 
consequences. Results: The interaction between mental health symptoms and number of drinks 
consumed prior to sexual activity on concern about negative consequences was not significant. 
There was no main effect of the number of standard drinks or mental health symptoms on post-
sex concern. There was a positive association between level of intoxication and the number of 
post-sex negative consequences (B = .15, p < .05). Conclusion: These findings suggest that 
higher levels of intoxication prior to sex are linked to more concern about negative consequences 
after sex. Clinicians in sexual health settings should consider assessment of pre-sex drinking 
when providing sexual health counseling and education. 
 

  



 

[42] 

Kyrie Williams, Hanan Hayyeh, & Ty Rustici 
Faculty Mentor: Westley Youngren 
Academic Department/Unit: Psychology & Counseling 

Engineering the Dream State: A Method for Enhancing Dream Self-Efficacy 
Authors: Williams, K. A., West-Staples, V., Angle, E., Youngren, W.A. 
 
Introduction: Dream engineering, known as targeted dream incubation (TDI), gives an 
individual an auditory cue while falling asleep to influence dreams. Previous research has shown 
that TDI may be able to increase dream self-efficacy (DSE) and improve mental health. This 
study explores the impact of TDI on DSE, along with nightmares, PTSD, insomnia, and suicide. 
 
Methods: Our study included N = 30 participants; n = 20 received one 90-minute session of 
TDI, and n = 10 received one 90-minute nap instead of TDI. Within the TDI condition, there 
were two groups: one group that experienced nightmares (n = 10) and one group that did not (n = 
10). All participants completed surveys immediately before and after sessions, and at one week 
follow up. ANOVAs were used to analyze the differences in DSE. Paired sample t-tests were 
used to examine changes in outcome variables. 
  
Results: At baseline, there were no significant differences in DSE among any groups (p > .05). 
The control group saw no changes in DSE across surveys, but both TDI groups saw significant 
(p < .05) increases in DSE immediately after TDI (t = -1.85) and at one-week follow-up (t = -
3.60). Only the TDI-NM group had significant changes. At follow-up, they had significant (p < 
.05) reductions in thoughts of suicide (t = 2.11), insomnia (t = 1.93), PTSD (t = 2.92), and 
nightmare distress (t = 3.88).  
  
Conclusion: Results support research that TDI can increase DSE, with effects maintained at 
follow-up. Findings suggest that TDI may contribute to improvements in trauma-related 
symptoms, particularly in individuals experiencing nightmares. 
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[44] 

Erica Anderson 
Faculty Mentor: Yihang Fang 
Academic Department/Unit: Earth & Environmental Science 
Funding Acknowledgements: SEARCH Grant 

Geochemical Controls on Mineralogy, Composition,  
and Morphology of Ca-Mg Carbonate Biominerals 

Ca-Mg carbonate minerals such as aragonite, calcite, and sometimes dolomite, are utilized by a 
variety of organisms to form vital structures like endo/exoskeletons and shells. However, 
anthropogenic increasing CO2 levels and containments threaten the stabilities of these 
biominerals, especially for aragonite and calcite. This work focuses on how Mn, Co, and Mg 
concentrations will impact the mineralogy, composition, morphology, and stabilities of different 
carbonate biominerals. We synthesized a suite of Ca-Mg carbonate, from calcite/aragonite to 
disordered dolomite, using a variety of amino acids and chitins. Mn, Co, and Mg concentrations 
are varied in solutions to quantify the geochemical effects. We used XRD, SEM-EDS, ICP-OES, 
and Raman spectroscopy for mineralogical analysis, qualitative elemental composition, 
quantitative elemental composition, and organic/mineral spatial relationships. The foundational 
research on the effects of various cations, as well as amino acids and chitins dictate carbonate 
phase, composition, and morphology provides insight into anthropogenic impact on biominerals, 
their potential for containment tracers, and possible bioremediatory applications.  

 

  



 

[45] 

Harper Barlow, Cassidy Reinsch, & Zadok Riggs 
Faculty Mentor/Instructor: Julia Snyder 
Academic Department/Unit: Biological & Biomedical Systems 

Effects of Aspartame on Yeast Growth 

Artificial sweeteners are commonly used in food and drink products, however the effects of 
substituting them for regular sugar have not been thoroughly researched. Our research aims to 
determine if aspartame supports, inhibits or alters microbial growth, using traditional sugars as a 
comparison. Using the Saccharomyces cerevisiae 288C strain, the yeast cultures were grown in 
media with varying concentrations of aspartame which replaced the dextrose that is normally 
used as sugar in media. Growth was assessed through serial dilutions, spot assay plating, OD 
readings and pH measurements to form quantitative comparisons across all samples. 
For each culture we incubated at 30°C, microbial growth was assessed using a spot assay by 
plating serial dilutions onto agar and comparing the presence and intensity of colony growth. 
Additionally measurements of the pH was measured for each culture to assist us in determining 
how aspartame would alter environmental conditions. Aspartame concentration was our 
independent variable with yeast population growth being our dependent variable. Control 
variables include temperature, incubation time, and environmental conditions. 
Our findings thus far have indicated that there is not a difference in growth in the presence of 
aspartame. These results can contribute to a better understanding of the interactions between 
artificial sweeteners and biological systems, along with understanding their potential 
implications for human health and microbial ecology. 

 

  



 

[46] 

Amgad Benkhadra  
Faculty Mentor: Hillary McGraw 
Academic Department/Unit: Division of Biological & Biomedical Systems 

Analysis of Lrp5 and Lrp6 in Zebrafish Hair Cell Regeneration 
This study investigates the role of Lrp5 and Lrp6, co-receptors in canonical Wnt signaling, in 
regulating hair cell development and regeneration in zebrafish (Danio rerio). Mechano-sensory 
hair cells are responsible for sound and balance in humans, while in zebrafish they function in 
detecting water movement. Wnt signaling is known to play a critical role in progenitor cell 
maintenance and tissue regeneration, but the specific contributions of Lrp5 and Lrp6 to sensory 
hair cell regeneration remain unclear. Disruption of Wnt pathway components has been 
associated with defects in cell proliferation and differentiation, making this pathway an 
important target for understanding regenerative biology. Zebrafish serve as an ideal model 
organism due to their strong regenerative capacity, genetic accessibility, and conserved sensory 
systems. This study hypothesizes that Lrp5 and Lrp6 functions are required for hair cell 
development and regeneration. 

To generate mutations in lrp5 and lrp6, CRISPR-Cas9 mediated gene editing was performed by 
microinjecting Cas9 protein along with single guide RNAs into embryos at the one cell stage. To 
evaluate regeneration, hair cells within neuromasts were ablated using neomycin treatment, 
followed by a recovery period to assess regenerative capacity. Immunolabeling for hair cell 
markers and fluorescence imaging were used to quantify hair cell numbers during both normal 
conditions and regeneration. 

Preliminary findings indicate that disruption of lrp6 results in a significant reduction in hair cell 
numbers during both development and regeneration, while lrp5 mutants do not show significant 
differences compared to wild type controls. These results suggest that Lrp6 plays an important 
role in regulating hair cell regeneration, possibly through effects on progenitor cell populations 
or cell survival. In contrast, Lrp5 appears to be less involved in this process. Overall, this study 
highlights distinct roles for Wnt co-receptors in sensory system regeneration and contributes to a 
broader understanding of mechanisms that may inform future approaches to treating hearing loss. 

 

  



 

[47] 

Salma Bensahri & Lexi Ricker 
Faculty Mentor/Instructor:  Julia Snyder  
Academic Department/Unit: Biological & Biomedical Systems   

Effects of Molasses as a Carbon Source on Growth and Budding Morphology 
in Saccharomyces Cerevisiae (288C) 

Saccharomyces cerevisiae strain 288C is a widely used model organism whose conserved 
cellular processes make it highly informative for studies of eukaryotic biology. In this study, we 
investigated the effects of molasses, a common household byproduct of sugar production, as an 
alternative carbon source in place of glucose on yeast growth and budding morphology. 
Molasses contains approximately 70% fermentable sugars along with minerals and other 
nutrients, making it an inexpensive and renewable substrate frequently used in industrial 
bioprocesses. Due to its complex composition, molasses has the potential to influence nutrient 
signaling pathways, growth rates, and cellular morphology. Yeast cultures were grown in media 
in which molasses replaced the standard glucose component, at concentrations corresponding to 
half, equal to, and twice the sugar content typically found in rich yeast media. These conditions 
were then compared to control cultures grown in standard YPD and YEP media. Preliminary 
results indicate that yeast cells are capable of growing in molasses-based media, with observable 
differences across concentrations; however, further analysis is needed to determine how 
molasses influences growth dynamics and budding patterns. 
  



 

[48] 

Logan Beshears, Hayden McNallan, & Shucayb Sheikhadan 
Faculty Mentor/Instructor:  Julia Snyder  
Academic Department/Unit: Biological & Biomedical Systems   

Polystyrene Microplastics and S. Cerevisiae Growth 
Microplastics are defined as plastic fragments or particles with a diameter of less than 5 mm 
formed by fragmentation of larger plastics. Microplastic pollutants are known to have negative 
impacts on the physiology of an array of life, and especially marine life. Given the known 
dangers of microplastics on organic life, we examined the effect of microplastics on growth and 
development of an easily recognizable model organism (S. cerevisiae). Polystyrene is a non-
biodegradable plastic credited with environmental damage and habitat loss worldwide, but the 
extent to which polystyrene affects individual organisms is still questionable. For this reason, the 
goal of the research was to quantify the negative effect of polystyrene on yeast growth. To test 
this, varying concentrations of polystyrene were dissolved in water, added to yeast culture, and 
observed for differences in growth. The initial results followed the expected impacts of reduced 
growth with increasing concentrations of microplastics. This includes reduced optical density, 
spot assays with higher growth in non-plastic control solutions, and viability assays with greater 
numbers of dead yeast cells. This experiment provides the background for future research and 
implementation of ecological restoration efforts. Further experimentation will need to involve 
continuation of data collection alongside looking at additional phenotypes of cell morphology.  

 

  



 

[49] 

Julia Bourquin 
Faculty Mentors: Peter Koulen & Scott Duncan 
Academic Department/Unit: School of Medicine, Department of Ophthalmology 
Funding Acknowledgements: Undergraduate Research Associate; National Eye Institute 
(EY030747) of the National Institutes of Health (PK); Felix and Carmen Sabates Missouri 
Endowed Chair in Vision Research and the Vision Research Foundation of Kansas City  

Neurite Analysis of Primary and Neural Progenitor Cell-Derived Neurons 
Exposed to Conditions of Oxidative Stress 

Neurons are highly specialized cells of the central nervous system that are highly susceptible to 
oxygen free radical generation, which causes neuronal oxidative stress. Oxidatively damaged 
neurons are found in multiple neurodegenerative diseases, including Alzheimer’s disease and 
Parkinson’s disease. Neurites, the in vitro counterparts to axons and dendrites, extend far away 
from the cell body to connect to neighboring neurons. These connections are critical for proper 
neuronal function and health. Given this importance, neuronal cell morphology is a necessary 
parameter to explore in experiments that replicate or induce cellular stress.  

Measuring morphological parameters of neurites in densely populated and fully differentiated 
neuronal cultures has proven to be an ongoing challenge. The complex branching patterns of 
neurites and their tendency to grow in bundles similar to nerves make manual tracing and 
measurement of neurites laborious, and automated methods of measurement unreliable.  

My project focuses on developing and documenting procedures for neurite measurement using 
alternative methods to the Image-J plugin ‘Simple Neurite Tracer’ (SNT). Building off previous 
studies, we analyzed both rat primary cortical neurons (PCNs) and human neural progenitor cell- 
(NPC)-derived neurons that were exposed to the oxidant, tert-butyl hydroperoxide (tBHP), to 
induce oxidative stress. Previous methods using SNT were not adequate for the morphometric 
analysis of neurites in our current datasets due to the higher density and increased overlap 
of  neurites and resulting differential distribution of neurite immunoreactivity. Using an 
alternative approach, where a neurite-selective filter was used, I determined whether oxidative 
stress altered β-III-tubulin immunoreactivity and neurite morphology in rat PCNs. Additionally, I 
carried out the same analysis in human NPC-derived neurons immuno-labeled for α-tubulin 1A1. 
Specifically, I measured neurite length and related structural parameters utilizing the Image-J 
plugin ‘Tubeness’ as a filter to highlight neurites while excluding non-neuritic structures. This 
improved the visual discernibility. The alternative method proved useful in determining changes 
in neurite morphology of dense and highly differentiated neuronal cultures in response to 
oxidative stress. 

 

 

The content is solely the responsibility of the authors and does not necessarily represent the 
official views of the National Institutes of Health. 
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Grace Brandner & Olivia Fritz 
Faculty Mentor: Hillary McGraw and Xiaolan Yao 
Academic Department/Unit: School of Science and Engineering 
Funding Acknowledgements: NIGMS-1R16GM146690 and FFE-UMKC Funding 
for Faculty Excellence 

Role of CERT1 in Hair Cell Development 

Sensory cells allow all life to interact with the environment. To mediate signaling from external 
stimuli or to other cells, the majority of these sensory cells are ciliated. Cilia, which are 
microtubule-based projections of the cell membrane, govern many signaling pathways, the cell 
cycle, and are specialized for specific tissue types. Hair cells, a ciliated cell group located in the 
inner ear, process external sound waves into electrical signals that are transmitted to the brain. 
As humans are exposed to noise, infection, and aging throughout their lifetime, these hair cells 
begin to decrease in function and number. Over 15% of Missourians currently experience some 
degree of hearing loss. In zebrafish models, cilia and ceremide transfer protein expression 
(CERT1) overlap, so we decided to research the role of CERT in cilia development. Using 
zebrafish animal models, we used CRISPR-Cas9 technology to target CERT1 and observe the 
consequences of mutation on hair cells and cilia. Fish with the CERT1 mutation exhibit cilia-
related developmental abnormalities, including decreased brain development, abnormal eye 
shape, and extreme spinal curvature. The CERT1 phenotype is also similar to the ciliated 
phenotype. Our research shows CERT1 mutations in zebrafish also contribute to dysfunction and 
loss of cilia and hair cells. This effect of CERT1 on cilia formation is a previously unidentified 
role of the mutation. Using zebrafish as animal models, we aim to better understand the impact 
of CERT1 mutations on human health. 



[51] 

Xingyu Chen 
Faculty Mentor: Justin Randall 
Academic Department/Unit: Molecular Biology & Biochemistry 
Funding Acknowledgements: SEARCH Grant 

Screening for Novel Alpha-Hairpinin Antimicrobial Peptides 
Using SLAY Technique 

Antimicrobial resistance reduces the effectiveness of antibiotics, contributing to deaths 
worldwide, emphasizing the importance of discovering new antibiotics. A small, rare class of 
plant immune defensins called α-hairpinin have tremendous potential for therapeutic use, but 
new discoveries are difficult. To overcome this issue, we designed a library of synthetic peptides 
mirroring α-hairpinin-like structures, which we plan to screen for antimicrobial potential using a 
high-throughput method called surface localized antimicrobial display (SLAY). SLAY functions 
by engineering bacteria to produce a peptide and displays it on its cell surface. Display of an 
antimicrobial peptide results in self-killing or growth inhibition. We generated and cloned α-
hairpinin mimetic library into the SLAY system and confirmed the success via colony PCR and 
DNA sequencing. The library generated contained α-hairpinin like sequences predicted to 
contain helix-turn-helix using AlphaFold3.0 software. We hope to increase the size of our library 
to include tens of thousands of α-hairpinin-like sequences and ultimately screen them for 
therapeutic potential against antimicrobial resistant pathogens using SLAY in the near future. 



[52] 

Adelina Curiel 
Faculty Mentor: Theodore White & Brooke Esquivel 
Academic Department/Unit: Biological & Biomedical Systems 
Funding Acknowledgements: SEARCH Grant 

Characterization of Fungal Isolates from the Oral Cavity 
of HIV-Infected Macaques 

Oral candidiasis is a fungal infection commonly found in HIV-infected patients. The University 
of Washington Regional Primate Research Center collected swabs from the oral cavity of HIV-2, 
SIV, and SHIV virus-infected macaques (Macaca nemestrina) that were thought to have oral 
candidiasis. The goal was to develop a Macaca model to study the host and fungal mechanisms 
that result in oral candidiasis. They took repeat samples from the infected monkeys over the 
course of 4 months for a total of 123 swabs collected. From those swabs, our lab has been able to 
isolate and culture 62 fungal isolates from eight different virus-infected monkeys. We have been 
able to distinguish four different fungal species, first by morphology that can be distinguished by 
color on a chromogenic media. Candida albicans presented as green colonies, Wickerhamiella 
pararugosa as pink, Trichosporon asahii as green or blue, and Clavispora lusitaniae as pink or 
blue colonies. These species were confirmed by sending PCR amplified genomic products to The 
University of Missouri Genomics Technology Core for sequencing. We performed RAPD 
(Random Amplified Polymorphic DNA) on some of the isolates to determine if colonizing fungi 
present were the same or different strain of the same species. We also conducted antifungal drug 
susceptibility testing using fluconazole E-tests on 46 isolates and documented minimum 
inhibitory concentrations (MIC) at 24 and 48 hours. We have also begun to analyze our fungal 
strains with RFLP (Restriction Fragment Length Polymorphism) using two restriction enzymes 
for genotyping strains of Candida albicans isolates. From the original oral swabs of virus-
infected macaques, we were able to characterize that Trichosporon asahii and Candida albicans 
isolates represent genetically distinct strains with variable antifungal susceptibility, while 
Clavispora lusitaniae isolates appear to be the same strain despite differences in MIC values. 
Over the span of four months, three macaques showed a shift in the oral cavity’s mycobiome, 
with Candida albicans being the most prevalent. Our preliminary data shows how fungal species 
diversity, strain persistence, and antifungal susceptibility vary within virus-infected macaques 
over time. 



[53] 

Sienna Ficken 
Faculty Mentor: Maria Spletter 
Academic Department/Unit: Biological & Biomedical Systems 
Funding Acknowledgements: SEARCH Grant, Undergraduate Research Associate 

Deciphering the Role of Expression Level on Bruno1 Subcellular Localization 
and Stability in Muscle Tissue 

Sienna Ficken1, Erin Kelleher2, Mainak Bose3, Anne Ephrussi3, Maria L. Spletter1 

Indirect Flight Muscle (IFM) development in Drosophila melanogaster is regulated by a variety 
of distinct transcription and splicing regulation factors, including the RNA-binding protein 
Bruno1 (Bru1, also called Arrest, Aret). Bru1 is a conserved member of the CELF family of 
RNA binding proteins, a key regulator of alternative splicing and muscle development in 
vertebrates. Bru1 and CELF homologs undergoes alternative splicing to produce at least 11 
mRNA transcript that encode 6 distinct proteins. Notably, CELF1 is mis regulated in patients 
with Myotonic Dystrophy Type 1 (DM1), but we do not fully understand how increased CELF1 
activity and the specific roles of each Bru1 isoform during myogenesis in driving DM1-like 
phenotypes. To investigate this, we have assembled a set of isoform-specific transgenes. My 
project has focused on characterizing these tools and testing how sensitive IFM is to the 
expression level, or dosage, of specific Bru1 isoforms. Our preliminary data of endogenous Bru1 
using confocal microscopy, has shown that during early stages of IFM development, Bru1eGFP 
protein is localized to the cytoplasm as well as the nuclei. As the IFM matures, Bru1eGFP 
progressively is cleared from the cytoplasm and by 72 h after puparium formation (APF) is 
strongly enriched in the nucleus. To further investigate isoform-specific behavior, we use a series 
of UAS-GFP-Bru1 constructs to assay the subcellular localization of individual Bru1 isoforms 
including A, B, and D at early and late timepoints of subcellular localization in IFM.  We see 
distinct and isoform-specific patterns of Bru1 localization and dosage sensitivity. While isoforms 
are in cytoplasmic granules when first expressed, Bru1 protein is strongly aggregated and present 
in large granules in both the nucleus and cytoplasm with increasing levels of overexpression. 
Thus, suggesting that too much Bru1 expression  signficantly affects  localization and possibly 
protein stability. Previous literature has shown a similar phenotype  in Drosophila ovaries at 
endogenous expression levels, which are much higher than in IFMs. Bru1 isoforms present 
within the ovaries also contain domains that dimerize at the N terminus, however, this domain is 
not present in the main Bru1 isoforms expressed in IFM. We can use Bru1eGFP Driver constructs 
with UAS-isoform specific Bru1 stocks to assay if the expression level and localization of 
endogenous Bru1 isoforms causes aggregates in IFMs. In doing so, we can uncover the 
importance of isoform-specific regulation in IFM development and its connection to protein 
aggregation dynamics. By leveraging isoform-specific transgenes, we aim to further dissect the 
molecular mechanisms underlying Bru1 function and mis regulation, advancing our 
understanding of CELF1-driven disorders such as Myotonic Dystrophy. 



[54] 

Olivia Fritz 
Mentors: Jennifer Goldman & Jennifer Schuster 
Organization: Children's Mercy Hospital, Division of Pediatric Infectious Diseases 
Funding Acknowledgements: Centers for Disease Control and Prevention 
(contract #75D30124C18453) 

Absenteeism Associated with School-Based Acute Respiratory Illness 
 in K-12 Students and Staff in Kansas City, Missouri, 2024-2025 

Olivia Fritz, Jennifer Goldman, MD, MSCR, Jennifer Schuster, MD, MSCI 

Introduction: Acute respiratory illness (ARI) affects millions of Americans annually, yet the 
contribution of ARI to school absenteeism and medical seeking in students and staff is not well-
defined. 

Objective: Describe school absenteeism and medical seeking in prekindergarten-12th grade students 
and staff with ARI. 

Methods: School KIDS is a longitudinal respiratory viral surveillance program in a large 
metropolitan Missouri school district. All district students and staff are eligible to participate. During 
the 2024-25 school year, participants underwent monthly surveillance tests, including a “pre-test 
survey” 24 hours prior to a self-administered anterior nasal swab. One week later, participants 
received a “post-test survey.” Pre-test and post-test surveys included questions about illness-related 
school absenteeism, medical care, and parent/guardian work absenteeism due to student ARI. 
Participants could also request an on-demand symptomatic test when they were experiencing ≥ 1 
ARI symptom (e.g., cough, runny nose, fever). On-demand tests also had a pre-test and post-test 
survey.  Completion of both surveys (with symptoms reported on pre-test survey) and an associated 
nasal swab is considered an ARI “episode.” Specimens were tested for adenovirus; seasonal 
coronaviruses 229E, HKU1, NL63, OC43; human metapneumovirus, influenza A and B, 
parainfluenza viruses 1-4, respiratory syncytial virus, rhinovirus/enterovirus and SARS-CoV-2 using 
multiplex PCR.  

Results: A total of 679 participants (393 students, 286 staff) experienced 1591 ARI episodes (1.9% 
preK, 37.0% elementary, 7.4% middle, 11.6% high, 42.1% staff) from August 2024 – May 2025. 
Twenty-two percent of participants with an ARI experienced ≥1 day of absenteeism, with those who 
were absent missing an average of 1.7 days. Virus-positive specimens were significantly related to 
absenteeism with 27% reporting absences vs 18% in virus-negative episodes (p<0.001). The total 
number of days missed by the 679 participants was 601 days; 150 days were missed by adult 
caregivers. Of participants missing school due to ARI, 28% sought medical care.  

Conclusion: Roughly 1 out of 5 students and staff with ARI missed school, and most participants 
with absenteeism did not seek medical care, highlighting the need for further analyses of ARI outside 
of medical seeking environments to understand the socioeconomic impact of ARI. 
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Qualitative and Quantitative Approach to Ensure Intervention Fidelity 
Introduction: Intervention fidelity is the degree to which an intervention is implemented and 
received as originally intended. In behavioral randomized controlled trials (RCTs), rigorous fidelity 
assessment ensures that outcomes are attributable to the intervention itself rather than variability in 
delivery or participant engagement. Fidelity can be evaluated through direct and indirect methods. 
Direct methods include adherence to protocol and measurable clinical outcomes, while indirect 
methods capture participant engagement, satisfaction, and perceived benefit. Integrating quantitative 
outcomes with qualitative participant feedback strengthens the validity of fidelity assessment. This 
study illustrates how combining quantitative and qualitative approaches provides a comprehensive 
evaluation of intervention fidelity in a RCT evaluating the effectiveness of a non-pharmacologic 
behavioral program on lymphatic pain. 

Methods: A randomized controlled trial (N = 60) was designed to examine the feasibility, 
acceptability, and effectiveness of The-Optimal-Lymph-Flow (TOLF) intervention, a non-
pharmacologic behavioral program to reduce lymphatic pain, compared with an e-Lymph control 
focusing on education of lymphedema knowledge and monitoring symptoms. Participants included 
55 Black and 5 Hispanic women experiencing lymphatic pain. Randomization occurred with equal 
allocation and was blocked by ethnicity to ensure balanced group distribution. The core components 
include therapeutic lymphatic exercises incorporating muscle-tightening, deep breathing, pumping, 
and limb mobility movements. Quantitative fidelity measures included primary outcomes (lymphatic 
pain presence, pain severity, and pain interference) and client satisfaction assessed at 12 weeks post-
intervention. Between-group differences were analyzed using descriptive and inferential statistics. 
This assessment involves thematic analysis of participant narratives regarding helpful components, 
least helpful aspects, and recommendations for improvement. 

Results: At 12 weeks, significantly more participants in the TOLF group achieved complete pain 
reduction compared to controls (63.33% vs. 21.43%; OR = 6.11, 95% CI: 1.73–24.55, p < 0.001). 
Complete reduction of aching, soreness, or tenderness was also significantly higher in the TOLF 
group (63.33% vs. 7.14%; OR = 21.08, 95% CI: 4.04–216.69, p < 0.001). Satisfaction scores were 
high and the TOLF group reported significantly greater benefit in meeting needs, managing pain, 
improving pain knowledge, and strengthening coping skills (p values ranging from 0.008 to <0.001). 
Participants described pain reduction, increased confidence in self-management, and reduced 
anxiety.Shared themes across groups were positive perceptions of video-based delivery and interest 
in greater interaction. 

Discussion and Conclusion: Clinical outcomes confirmed effectiveness, while participants' 
experiences demonstrated engagement, understanding, and application of core components. 
Combining direct and indirect fidelity measures offers a rigorous framework for evaluating 
behavioral interventions. Incorporating patient satisfaction and qualitative feedback strengthens 
validity and ensures accurate assessment of intervention impact.  
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Scaling Controlled Environment Agriculture: 
Growing Food and Growing Opportunity  

The average vegetable travels over 1,500 miles before reaching the consumer, resulting in 
significant nutrient loss and contributing to a supply chain where nearly 40% of produce is 
wasted. Controlled Environment Agriculture (CEA) offers a potential solution by producing 
fresh, nutrient-dense food in urban settings while also serving as a model for experiential 
learning, community engagement, and workforce development. Using a small-scale Nutrient 
Film Technique (NFT) hydroponic system, the project has grown and donated 173.5 pounds of 
fresh lettuce to the Kangaroo Pantry at the Dr. Raj Bala Agrawal Care Center since the first 
harvest in April 2024. These outcomes illustrate how compact, efficient growing systems can 
meaningfully support community food access, enhance food security, and reliably produce high-
quality produce with a minimal physical footprint.  

Building on this work, the development of the first multi-institutional undergraduate certificate 
in Controlled Environment Agriculture, in partnership with the University of Missouri–Kansas 
City, the University of Missouri, and Kansas State University, seeks to create an educational 
pathway that equips students with practical skills, scientific knowledge, and professional 
experience to meet growing workforce demands in modern agriculture and sustainable 
food production. The goal of the project is to expand urban Controlled Environment Agriculture 
systems to increase year-round access to fresh, nutrient-dense produce and strengthen local food 
security. The initiative provides a scalable model that other communities can adopt while also 
preparing students to become leaders in sustainable agriculture and urban food systems.  
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Wnt receptors Lrp5 and Lrp6 regulate lateral line development 

Hearing loss is the third most common health defect in adults and affects almost half of 
individuals over the age of seventy-five years-old. Hearing loss can be contributed to a variety of 
ototoxic factors, including prolonged exposer to loud noises, genetic defects, and aging. In 
humans, sound is stimulated by hair cells in the cochlea of the ear. When these hair cells are 
damaged, it can lead to cell death, that can cause permanent hearing loss. Humans do 
not possess the ability to regenerate new hair cells in the ear and therefore cannot reverse 
hearing loss organically. 
Zebrafish (Danio rerio) do possess the ability to regenerate hair cells, both in their ears and in a 
specialized sensory system called the lateral line. They have a posterior lateral line (pLL) that 
uses hair cells to sense water current. My research is looking at the Wnt receptors Lrp5 and Lrp6 
and how they regulate lateral line development in the zebrafish. We have found that mutation in 
either lrp5 or lrp6 disrupt lateral line development, but only mutation of lrp6 leads to a decrease 
in hair cell formation. This work will help us understand how hair cell development is regulated 
in embryos and how we might eventually facilitate replacement of hair cells following damage. 
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Water Quality in the Greater Kansas City Area 

Poor water conditions affect both aquatic and terrestrial health. The degradation of these water 
systems is heavily tied to human urbanization, making routine monitoring and maintenance vital. 
This study looked at different bodies of water around the Greater Kansas City Area, scoring the 
water quality based on both biological and chemical factors. Biological assessment looked at the 
presence of different organisms, focusing on their sensitivity, while chemical evaluation tested 
different values of the water’s components, such as nitrogen, dissolved oxygen, and pH. Results 
are discussed in the context of ecosystem and community health. 
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Exploration of Roundabout Protein Family  
during Postembryonic Development 

Drosophila melanogaster goes through two phases of neurogenesis. The embryonic phase 
establishes the larval central nervous system (CNS); the postembryonic phase, from 2nd instar to 
late pupal stage, establishes the adult CNS. Axon guidance molecules have been extensively 
researched in the embryonic stage for their role in establishing the larval CNS, but how they 
organize the adult CNS is not well-understood.  
The ventral nerve cord (VNC) of Drosophila is analogous to the mammalian spinal cord, 
performing reflexive motions as simple as kneeling and as complex as take-off. Hemilineages are 
the fundamental unit of the VNC; they are defined as neurons that arise from the same 
neuroblast, have similar transcription factor identity, and express the same neurotransmitters 
(glutamate, GABA, or acetylcholine). Hemilineages provide a framework for understanding 
circuit formation during development. We lack clarity for how hemilineages form proper 
connections during postembryonic development. The Roundabout (Robo) family mediates 
several roles in axon guidance during embryonic development. To understand the role of axon 
guidance molecules in the pupal stage, I analyzed Robo3 expression in a hemi-lineage restricted 
manner. 
I first assessed the expression of Robo3 during pupal metamorphosis (along with Robos 1 and 2). 
Overall, within longitudinal axons, expression appears conserved between embryonic and 
postembryonic development. Within glutamatergic hemilineages, Robo3 protein expression 
broadly overlapped with hemilineage 14A. Intrigued, loss-of-function experiments followed. 
Interestingly, when robo3 is completely lost, 14A projection architecture is disturbed, with 
asymmetrical axonal bundling towards one hemisegment. Next, we wanted to uncover whether 
Robo2 interacts with Robo3. When I co-stained for Robo2 and Robo3, I noticed heavy overlap.   
Going forward, I plan on doing a double knockdown/knockout of Robo2 and Robo3 within 14A. 
As well, using MARCM analysis to uncover whether the Robo3 functions within 14A in a cell-
autonomous manner.  
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Epigenetic Analysis of Genetic Expression in Pre-term Infants with Stress 

Infants born pre-term, before 37 weeks of gestational age, are vulnerable to increased rates of 
health issues in this period of crucial neurobehavioral development. Development of chronic 
lung disease is prevalent among pre-term infants, causing increased risks of certain growth 
pathways, gene upregulation, and additional health risks down the line. We analyzed epigenetic 
DNA methylation patterns 536 pre-term buccal saliva swabs collected at the Emory University 
Hospital. 273 of the samples indicated presence of chronic lung disease, and 263 samples 
indicated no chronic lung disease presence. Differential gene expression were performed 
utilizing R tools minifi and limma, after filtering and processing the dataset. Analysis revealed 
37 significant genes associated with chronic lung disease presence (pvalue  < 0.05, log2FC >1). 
Further analysis showed upregulation of several genes involved in smooth muscle repair, 
microtubule stabilization, troponin upregulation, and tissue proliferation in those with chronic 
lung disease, in individuals with chronic lung disease present. Genes involved in immune 
response, tissue remodeling, and metabolic adaptation were noteable downregulated in those 
with chronic lung disease. These findings demonstrate that non-invasive epigenetic profiling can 
identify molecular shifts associated with chronic lung disease, providing possible frameworks for 
pre-term biomarkers for chronic lung disease. 
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Nervous system injuries and disorders are major causes of morbidity and disability worldwide. 
Because the nervous system has limited capacity for spontaneous regeneration and functional 
recovery after injury, there is a strong interest in developing technologies to restore neural 
function. Electrical stimulation is widely used to modulate neuronal activity for therapeutic and 
research applications, and conductive coatings that interface effectively with neural tissue may 
improve the performance of neural electrodes. 

Conjugated conductive polymers such as poly (3,4-ethylenedioxythiophene): poly 
(styrenesulfonate) (PEDOT:PSS) are particularly attractive for these applications because they 
combine soft, tissue-like mechanical properties with mixed ionic-electronic conductivity, 
enabling communication between biological ionic signals and electronic devices. Layer-by-layer 
(LbL) assembly of oppositely charged polymers provides a simple, versatile method for 
obtaining highly tunable multilayer platforms. Recent studies have reported highly conductive 
films produced by LbL electrostatic assembly of negatively charged PEDOT:PSS particles with 
quaternary ammonium polycations, although the effects of these coatings on cells remain 
insufficiently characterized. 

Here, we assembled conductive multilayers by combining negatively charged PEDOT:PSS with 
positively charged poly-L-lysine (PLL), a widely used cell-adhesive polycation, to generate 
stable PLL/PEDOT:PSS coatings. ND7/23 cells, a neuronal hybrid cell line used as a dorsal root 
ganglion model, were employed to evaluate cell adhesion and neurite outgrowth. Neurite 
outgrowth was assessed under low-serum conditions in the absence of nerve growth factor, both 
with and without direct electrical stimulation. Multilayers containing PEDOT:PSS promoted 
greater neurite outgrowth than control PLL/PSS multilayers, and this effect was further enhanced 
by electrical stimulation. 

These findings highlight the potential of PLL/PEDOT:PSS multilayers as simple and effective 
conductive coatings for neural interfaces. Further studies are needed to distinguish the respective 
contributions of surface topography and electrical conductivity to neurite extension and neuronal 
differentiation. Overall, these multilayers show promise as bioelectronic interfaces for neural and 
other electrically excitable tissues. 
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Lower Jaw Bone Configuration and Dentary Bone Differences May Drive 
Species-Specific Jaw Length in Birds 

Introduction: Micrognathia, a very small lower jaw bone, causes issues with breathing and eating and is 
currently treated with multiple surgeries. Gaining a better understanding of embryonic jaw bone 
development will facilitate the generation of non-surgical therapies. To that end, we compared short-
jawed quail and long-jawed duck embryonic development. While birds like quail and duck have dentary, 
angular, surangular, and splenial jaw bones that fuse together to form the lower jaw, humans and other 
mammals have just one lower jaw bone that is most analogous to the avian dentary bone. Duck total 
lower jaw length is longer than quail total lower jaw length, but whether each component lower jaw bone 
is similarly elongated in the duck lower jaw is unknown. Our objective was to determine if there is a 
difference in the relationship between the individual lower jaw bones and the total lower jaw length 
between duck and quail. 
Methods: Whole skulls of embryonic Hamburger and Hamilton (HH) stage 37-39 Japanese quail 
(Coturnix Japonica; n=10) and white Pekin duck (Anas platyrhynchos; n=7) were fixed in ethanol and 
scanned using micro-computed tomography. Lower jaw bone lengths were measured using a newly 
generated landmark set that were verified using intra- and interobserver analysis (coefficient of variation 
cutoff <10%). Mean and standard deviation of the individual and total lower jaw bone lengths and 
individual jaw bone/total lower jaw length ratios were calculated. Total lower jaw length, dentary, 
angular, surangular, and splenial bone lengths, and individual jaw bone/total lower jaw length ratio were 
compared between quail and duck using an unpaired, two-tailed t test (α=0.05). Configuration of the 
different bones within the lower jaw were also analyzed. 
Results: All measurements met the coefficient of variation cutoff and were deemed replicable. Consistent 
with previous data, total lower jaw length was 41.9% longer in duck than quail (p<.001). Inferior dentary, 
superior dentary, angular, surangular, and splenial bone lengths ranged from 30-58.3% longer in gross 
length in duck, indicating the component bones of duck lower jaws were not uniformly longer than in 
quail. The inferior dentary bone, angular bone, and splenial bone lengths were proportionally similar 
between quail and duck. However, the duck superior dentary bone/total lower jaw length was a significant 
28.9% greater than in the quail (p<.001). Interestingly, though quail have a shorter total jaw length, quail 
surangular bone/total lower jaw length was a significant 19.1% larger than duck (p<.001). We noted 
differences in the configuration of the lower jaw; the proximal point of the superior aspect of the dentary 
bone was nearer to the distal point of the surangular bone in duck.  
Conclusion: The difference in quail and duck total lower jaw length may be driven in part by the duck 
having a proportionally longer superior dentary bone measurement, and in part by the duck individual 
lower jaw bones being in a more expanded configuration than quail. Future studies will investigate 
individual jaw bone lengths and positions in other avian species and the genetic mechanisms in quail and 
duck that may drive the difference in bone lengths. Gaining information about the potentially modifiable 
factors that control lower jaw length brings us closer to establishing less invasive treatments for humans 
with micrognathia. 
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Studying Conformational Changes in Voltage-Gated Sodium Channels 
by Single-Molecule FRET Imaging 

Voltage-gated sodium channels (Nav) undergo structural changes as they move between 
functional states, but static structural methods such as cryo-EM don’t fully capture these motions 
over time. In this project, we applied single-molecular fluorescence resonance energy transfer 
(smFRET) to monitor conformational dynamic changes in a single voltage-gated sodium 
channel, NavAb, as a model. The main focus of this work is to describe the experimental 
pathway used to prepare the NavAb protein for smFRET analysis. Mutant NavAb protein with 
selected labeling sites is first expressed in E. coli. After cell growth and lysis, membranes are 
collected, and the target NavAb protein is purified through His-tag and cobalt affinity 
purification. The purified NavAb protein is then labeled with Cy3 and Cy5 fluorescent dyes, 
enabling detection of the distance between selected labeling sites during the smFRET 
measurement. The FRET value can report the movements between specific regions of the NavAb 
channel. Next, the labeled NavAb protein was reconstituted into liposomes to mimic a 
membrane-like environment and then immobilized on a chemically modified glass slide for 
imaging. SmFRET data are collected over time under different experimental conditions to 
monitor channel movements and conformational changes, especially in the S4 region, and to 
infer gating-related structure dynamics. Overall, this method provides a step-by-step approach 
for studying NavAb dynamics beyond a single static structure and helps connect structural 
changes and channel function. 
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The Role of Wif1 in Zebrafish Hair Cell Development and Regeneration 

Hearing loss is a widespread condition caused in part by the irreversible loss of mechanosensory 
hair cells in the mammalian inner ear. Unlike mammals, zebrafish regenerate sensory hair cells 
following injury, making them a valuable model for studying regenerative mechanisms. In 
addition to the inner ear, zebrafish have mechanosensory hair cells located within lateral line 
neuromasts, where regeneration is tightly regulated by conserved signaling pathways, including 
canonical Wnt/β-catenin signaling. 

This project investigates the role of Wnt inhibitory factor 1 (Wif1), a secreted antagonist of Wnt 
signaling, during zebrafish lateral line development and hair cell regeneration. Preliminary work 
in the McGraw Lab generated Wif1 mutant zebrafish lines using CRISPR-Cas9 genome editing. 
Current experiments focus on validating these mutant alleles through PCR genotyping, 
sequencing, and rescue with wild-type mRNA. Developmental phenotypes are assessed by 
comparing neuromast deposition, primordium migration, and Wnt pathway activity in mutants 
and wild-type siblings. 

To evaluate regenerative function, lateral line hair cells are chemically ablated using neomycin 
and regeneration is quantified at 72 hours post-ablation. Proliferation assays, Wnt reporter lines, 
live imaging, and fluorescence microscopy are used to measure changes in cell division, 
migration, and pathway activity. Because Wif1 regulates extracellular Wnt signaling, loss of 
function is expected to alter regenerative proliferation and impair hair cell recovery. 

Understanding how Wif1 modulates Wnt signaling during sensory regeneration may provide 
broader insight into why regenerative responses are limited in the mammalian inner ear. These 
findings may contribute to future therapeutic strategies for hearing and balance disorders while 
advancing knowledge of conserved signaling pathways involved in tissue repair and 
regeneration. 
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Pain in Community-Dwelling Adults of Low-Income Communities 

Background: Community-dwelling adults of low-income communities often bear 
disproportionately poor human health outcomes and environmental risks. Pain very often is the 
hallmark of poor health for people living in low-income communities. However, limited research 
has investigated pain experience among adults living in a low-income communities with 
pollution risks.   

Purpose: This study aimed to examine the incidence and impact of pain in a low-income 
community in the United States and identify the socioeconomic and environmental predictors 
that contribute to these disparities.  

Methods: A cross-sectional design was used to enroll 594 adult residents in Camden, New 
Jersey with high poverty rate of 36% and an average household income of $41,180. The Brief 
Pain Inventory-Short Form was used to measure the incidence and impact of pain. Data was 
collected on demographic and health characteristics, socioeconomic determinants, substance use, 
physical activity, and perceptions of environmental stressors.  

Results: Among the 594 participants, 59.8% identifying as Black and 19.1% as Hispanic. 
Additionally, 87.5% reported a family income below $35,000. Data revealed that 77.2% of 
residents experienced pain, with 42.4% reporting frequent or constant pain. This is significantly 
higher than the national pain rate of 21%. Furthermore, 29.2% of those with pain reported high-
impact pain that limited life and work activities compared to a national rate of just 8%. 
Predictors of pain included older age, substance use, and less physical activity. Additionally, 
there is a significant relationship between greater perceptions of poor air quality and lived 
experiences of pain (R=0.370, p=0.01). Residents also expressed high concern regarding 
environmental factors, with 76% citing local industrial pollution as a serious problem. 
Additionally, participants reported high sensitivity to climate stressors, with 79% noting 
significant health impacts from summer heat and 73.5% reporting impacts from extreme winter 
cold. 

Conclusion: These findings indicate that significantly more adults in low-income communities 
face high-impact pain that are nearly four times the national average. Financial disadvantage and 
perceptions of environmental pollutions are significant predictors of pain. Policy interventions 
are needed to address pain in low-income communities, especially for older adults, through 
community-focused assessments and accessible behavioral interventions for physical activity and 
substance use. 
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Polyelectrolyte Multilayers for Modulating Cell Adhesion 
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Cell adhesion to the extracellular matrix and material surfaces is fundamental in many biological 
and biomedical contexts. It is largely mediated by interactions with adsorbed proteins and 
adhesive ligands at the interface. Materials and coatings that either promote adhesion, as in tissue 
engineering, or limit nonspecific protein adsorption and cell attachment, as in blood-contacting 
devices, are therefore of broad biomedical interest. 

Polyelectrolyte multilayers (PEMs) assembled by layer-by-layer deposition of oppositely 
charged polymers offer a simple, highly tunable platform for controlling surface properties, 
including charge, wettability, and topography, which influence protein adsorption and 
subsequent cell behavior. Previous studies have shown that poly-L-lysine/alginate (PLL/Alg) 
PEMs exhibit limited protein adsorption and poor cell adhesion in the as-prepared state, whereas 
mild thermal annealing in air enhances both protein adsorption and cell adhesion; this effect is 
not observed when annealing is performed in water. The influence of other solvent environments 
during thermal treatment, however, remains unclear. 

Here, 15-layer PLL/Alg films were thermally treated at 37 °C for 1–3 days in water, air, 
dimethyl sulfoxide (DMSO), or isopropanol. C2C12 myoblast adhesion was evaluated by 
microscopy and image analysis, including cell area and aspect ratio. Films maintained in water 
showed minimal cell adhesion, consistent with previous observations for hydrated PLL/Alg 
PEMs. In contrast, films exposed to air, DMSO, or isopropanol supported increased cell 
adhesion, with the magnitude of the effect depending on the annealing environment. 

These results indicate that the solvent environment during post-assembly thermal treatment 
strongly influences the biological response of PLL/Alg PEMs. Exposure to air or selected 
organic solvents appears to promote film changes that favor cell attachment, whereas water 
maintains the low-adhesion state. This approach provides a straightforward strategy for 
designing biomaterial interfaces with tunable cellular responses. 
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Satellite Morphology in Yeast Cells:  
Investigating Snf1-Pathway Mutants and Stress Conditions 

In Saccharomyces cerevisiae, commonly known as baker’s yeast, the occurrence of "satellite 
morphology" is observed in certain mutant strains, where smaller “satellite daughter” cells are 
attached to a central “mother” cell. This formation arises in these mutants when the G1 
checkpoint of the cell cycle is disrupted. One of these mutants, which is deleted for the RLM1 
gene (rlm1Δ), is defective in maintaining cell wall integrity in response to cellular stress.  

In addition to rlm1Δ, our lab identified other mutants and associated pathways that displayed 
satellite cell morphology. For example, both snf1Δ and cat8Δ mutants display this phenotype. 
SNF1 and CAT8 are known to work together in the glucose repression pathway and also respond 
to cellular stress when glucose is absent from the media. This pathway also involves MIG1 and 
SIP4. We want to investigate if disrupting genes in this pathway and related pathways will lead 
to satellite cell formation.  

To investigate this pathway, we used genetic transformation to manipulate key targets of the Snf1 
pathway. A transformation is the process of transferring exogenous genetic material into a 
bacterial cell. We deleted the SIP4 open reading frame by replacing it with the URA3 marker, 
which served as a selectable marker. To confirm a successful deletion, we use diagnostic PCR. 
For this purpose, we used SIP4 as the outside primer and URA3 as the internal primer.  

To test our newly created sip4Δ mutant, we compared the frequency of satellites in this mutant to 
the rlm1Δ mutant and wild-type strains. The rlm1Δ mutant was used as a positive control 
(satellites expected), whereas the wild-type strain was used as a negative control (no satellites 
expected). Using a blind counting system, we counted each strain under the microscope and 
determined the frequency of satellite cell groups.  

Satellite cell groups only form in response to cellular stress caused by the absence of glucose in 
the media (the preferred carbon source). Even in rlm1Δ and snf1Δ mutants, satellites don’t form 
on glucose-rich media or when the osmolarity is high. Thus, the sip4Δ mutant was grown on 
YET and SP0.5 media to evaluate the effects of nutrient and stress conditions. YET contains 50 
mM ethanol, whereas SP0.5 contains 50 mM acetate. Ethanol and acetate are alternative, non-
fermentable carbon sources. By comparing YET and SP0.5, we determined if satellite formation 
is stress-dependent or still active under normal conditions.  

We’re currently retesting the YET media results, but analysis of cells grown on SP0.5 indicates that sip4Δ 
mutants form significantly fewer satellites than the positive control (rlm1Δ) and appear to be more similar 
to wild-type cells. This leads us to believe that SIP4 might not be required to suppress satellites under 
stress conditions. 
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A Novel Osteogenic Cell Line Stably Expressing GFP-Collagen and 
Membrane Targeted TdTomato for Live Cell Imaging of Collagen 
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Type I collagen is a heterotrimer of two α1(I) chains and one α2(I) chain, encoded by the 
COL1A1 & COL1A2 genes. Although collagen molecular biosynthesis is well understood, the 
dynamic process for collagen assembly into bone extracellular matrix is less understood. To 
address this, we previously generated transgenic mice expressing GFP-tagged α2(I) collagen and 
have now developed an immortalized osteogenic bone cell line from these GFP-collagen 
transgenic mice crossed with mice expressing a membrane-targeted TdTomato (mT) reporter. 
Characterization of this cell line, named ColGFP-mT, showed stable GFP-collagen and mT 
expression up to at least 25 passages. Osteogenic differentiation of the cell line was confirmed by 
alkaline phosphatase and alizarin red staining in long term cultures up to 28 days. Mineralizing 
bone nodules contained abundant GFP-collagen fibers in a highly structured bone-like 
organization with osteocyte lacunae. Immunofluorescent staining showed constitutive expression 
of osteocyte marker E11/gp38. Expression of Dmp1 was seen at 14-28 days in mineralizing 
nodules, and sclerostin was expressed in mature osteocytes by 21-28 days. Live cell imaging of 
ColGFP-mT cells in a scoreline wounding model showed directional cell migration into the 
wounded area and cell density-dependent assembly of repair collagen. The collagen assembly 
process was highly dynamic, with fibers being stretched, contracted and reshaped by cell-derived 
forces during their assembly. To image collagen deposited by individual cells, the ColGFP-mT 
cells were parachuted at low density onto a layer of WT (non-fluorescent) osteoblasts. Live cell 
imaging showed finer fibers forming on projections of the cell membrane, at the leading edge of 
cells, with thicker fibrils formed by deposition of larger collagen “packets” from the main cell 
body. These data show the power of the ColGFP-mT cells for live cell imaging of collagen 
matrix and cell membrane dynamics in bone cells and suggest that collagen assembly is driven 
by local cell motions and cell-generated forces. 



 

[69] 

Pearl Patel & Ronit Patel 
Faculty Mentor: Xiang-Ping Chu 
Academic Department/Unit: School of Medicine, Biomedical Sciences 

The Influence of Insurance Status and Hospital Location on Acute Ischemic 
Stroke Patients Outside of tPA Criteria 

Acute ischemic stroke is a leading cause of long-term disability in the United States, with 
outcomes heavily influenced by timely access to specialized care. Patients aged ≥80 years fall 
outside standard eligibility criteria for tissue plasminogen activator (tPA), making their clinical 
course more dependent on hospital-based management and resource availability. Structural 
disparities in healthcare access, particularly those related to insurance status and hospital 
location, may contribute to differences in hospitalization patterns within this high-risk 
population. 

We conducted a retrospective analysis of 26,360 patients aged ≥80 years with acute ischemic 
stroke who received tPA using the Cerner Health Facts database. Patients were stratified by 
hospital location (urban vs. rural) and insurance status (public, private, other). Logistic 
regression modeling was used to evaluate the independent and interaction effects of these 
variables on length of hospital stay. 

Both insurance status and hospital location were independently associated with length of stay (p 
< 0.05), while no significant interaction was observed (p = 0.466), indicating consistent effects 
across settings. Patients with “other” insurance had significantly longer hospital stays compared 
to publicly insured patients (odds ratio 1.73), whereas privately insured patients did not differ 
significantly. Additionally, patients treated in rural hospitals had shorter hospital stays compared 
to those in urban hospitals (odds ratio 0.91). 

These findings highlight persistent, system-level disparities in stroke care that extend beyond 
geographic setting and are strongly associated with insurance status. The disproportionately 
longer hospitalizations observed among patients with nontraditional or absent insurance may 
reflect delayed presentation and increased disease severity. Targeted public health interventions 
and improved access to early stroke recognition and care are critical to mitigating these 
inequities and optimizing outcomes in older stroke populations. 

 

  



 

[70] 

Wylie Putnam 
Faculty Mentor: Theodore White 
Academic Department/Unit: Biology & Biomedical Sciences 
Funding Acknowledgements: SEARCH (2025-26) and SUROP (2025) Grants 

Characterization of Malassezia pachydermatis Isolates  
from the Oral Cavity of Kansas Canines 

Malassezia pachydermatis is a species of fungus that is known to cause superficial skin, hair, and 
nail diseases in canines. Our lab found that M. pachydermatis is also abundant in the oral 
microbiome of healthy dogs, indicating a commensal role of the fungus on mucosal membranes. 
We have collected and cultured fifty-three M. pachydermatis isolates from oral swabs of Kansas 
shelter dogs and have started to characterize them. We observe three unique colony 
morphologies that can be distinguished by color on a chromogenic media which we have 
classified as pink, purple and purple punctate. We measured each isolate’s drug susceptibility to 
the commonly used antifungal drugs Fluconazole (FLC), Ketoconazole (KTZ), Amphotericin B 
(AMB), Caspofungin (CAS), and Voriconazole (VOR). The drug testing revealed that all the M. 
pachydermatis isolates were resistant to CAS. However, there were significant differences in the 
drug susceptibility to different azoles (VOR, FLC and KTC) between the isolates. We observed 
that these differences in drug susceptibility also correlated with the colony morphology and color 
differences. For example, purple punctate isolates were found to be more resistant to FLC. 

To identify the genetic factors responsible for the differences in morphologies and drug 
susceptibility, we have collaborated with researchers at Duke University to provide us with 
whole genome sequencing of forty-five of our isolates. We are currently in the process of 
performing gene alignments for relevant genes in the ergosterol pathway, including ERG11—the 
target of azole drugs and genes involved in drug export from the cells including PDR10 and 
CDR1. We are exploring various single nucleotide polymorphisms that may correlate with the 
drug susceptibility results. Our preliminary observations of ERG11 found no point mutations that 
influence variations in azole susceptibility. We will be using reverse transcriptase quantitative 
PCR to measure the levels of expression of these genes. 
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Nermeen Salamed 
Faculty Mentor: Maria Spletter 
Academic Department/Unit: Biology 
Funding Acknowledgements: NIAMS: R01AR085120 

Bruno1 RNA-Binding Protein Isoforms Prevent Muscle Degeneration During 
Indirect Flight Muscle Formation in Drosophila  

During muscle development, changes in gene expression and alternative splicing allow the tissue 
to transition from embryonic to adult muscle. This transition is essential for developing 
sarcomere structure, strength, and contractility. The CUG-BP and ETR-3-like (CELF) family of 
RNA-binding proteins regulate RNA processing during myogenesis. The misregulation of CELF 
is linked to diseases such as Myotonic Dystrophy Type I (DM1). A CELF1/2 family homolog in 
Drosophila called Bruno1 (Bru1) is an RNA-binding protein that regulates post-transcriptional 
processing during myogenesis and embryogenesis. Loss of Bru1 in indirect flight muscles (IFM) 
disrupt alternative splicing, leading to defective sarcomere organization and impaired muscle 
function. Alternative splicing creates multiple isoforms of Bru1, but their individual 
contributions to myogenesis remains unclear. While Bru1 is essential for IFM structure and 
function, it was previously unknown which Bru1 isoforms are sufficient to prevent IFM defects. 
We hypothesized that multiple isoforms of Bru1 are required for structural and functional 
development of IFM. To test this, we expressed Bru1-isoA via the Gal4-UAS system, allowing 
for tissue specific and temporal control of expression. The Fln-Gal4 driver allows expression of 
Bru1-isoA later in myogenesis, whereas the Him-Gal4 driver enables earlier expression. We 
regulate the level of expression by using two different UAS constructs of the Bru1-isoRA. UASp 
mutants express the same gene approximately ten times lower than UAST mutants. These 
mutants allow us to assess gene dosage. We used two Bru1deleted background mutants, bru1M3 
had no Bru1 expression and bru1M4 only had Bru1-isoD. We then assessed rescue efficiency 
through flight behavior assays and confocal microscopy to examine myofiber and sarcomere 
organization. Our findings reveal stage-specific requirements for Bru1 isoforms during 
myogenesis. Bru1-isoD supports early myofibril and sarcomere development, whereas 
expression of Bru1-isoA during later myogenesis is required for proper muscle maturation. 
Consistent with this model, IFMs expressing both Bru1-isoA and Bru1-isoD show improved 
myofiber and sarcomere morphology, and restoration flight compared to bru1deletion mutants. 
Together, these results indicate that coordinated expression of multiple Bru1 isoforms is 
necessary to drive the developmental transition from early muscle assembly to mature sarcomere 
structure and contractility. This study has improved our understanding of Bru1 isoform-specific 
functions in muscle development and the role of expression levels in genetic rescue. These 
findings provide insights into post-transcriptional regulation of muscle integrity and the broader 
functional diversity of RNA-binding proteins.  
 

  



 

[72] 

Preston Santo 
Faculty Mentor: Justin Randall 
Academic Department/Unit: Molecular Biology & Biochemistry 
Funding Acknowledgements: SEARCH Grant 

Analysis of Macrocyclic Peptides for Future Antibiotic Use 

The rise of antimicrobial-resistant (AMR) infections has become a major problem within 
healthcare settings. Currently, there are not enough antimicrobial treatments to combat these 
drug-resistant infections, in part because traditional methods of discovery cannot keep pace with 
the development of resistance. In this project, we aim to develop a method for discovering new 
antibiotics. Surface localized antimicrobial display (SLAY) is a new high-throughput method for 
antimicrobial peptide discovery which functions by engineering bacteria to produce, display, and 
test hundreds of thousands of candidate peptides for self-killing activity. In a previous SLAY 
screening of over 800,000 potential peptide drug candidates, 8,140 peptides exhibited 
antimicrobial potential. Here, we follow up on thirty-four of these peptides that were 
bioinformatically predicted to be cyclized via a disulfide bond. We are interested in these cyclic 
peptides and their potential for treating multidrug-resistant infections. By running MIC and 
human toxicity assays, we have identified which peptides have the best therapeutic potential. Of 
the thirty-four peptides, nine appeared to specifically target bacteria by disrupting bacterial 
membranes, with little to no human toxicity. In the future, we plan to confirm the cyclic 
secondary structure of the nine lead candidates we have identified and optimize them as 
therapeutics against AMR infections.   

 

  



 

[73] 

Anna Simms, Izzy Hogelin, & Claudia Perez 
Faculty Mentor: Julia Snyder 
Academic Department/Unit: Biology & Biomedical Systems 

Investigating the Impact of Caffeine  
on Saccharomyces cerevisiae S288C Development 

As one of the most widely consumed substances globally, caffeine can also be used for studying 
cellular and metabolic regulation. Caffeine is known to inhibit rapamycin (a major cellular 
signaling regulator), which affects growth inhibition. Compounds in caffeine generate free radicals 
and promote the longevity of yeast strains. This interaction extends the lifespan of yeast cells by 
protecting against harmful oxygen species (by blocking the transcription factor Yap1p from 
entering the nucleus), dsDNA breaks (reducing the number of dsDNA breaks), and metabolic 
activities that can kill/slow yeast cell growth. However, yeast can develop resistance to caffeine, 
indicating drug resistance and reducing yeast growth while delaying the aging of the yeast cells. 
Caffeine concentration can affect yeast colony density through metabolic changes. We sought to 
determine the effect of caffeine on Saccharomyces cerevisiae S288C. Yeast were grown in one of 
three concentrations of caffeine: high dose of 30 µg/mL, middle dose of 15 µg/mL, and low dose 
of 7.5 µg/mL.  
 
Initial results indicate a dose-dependent inhibitory effect, where increasing caffeine concentrations 
consistently reduced the OD600 measurements, indicating a lower yeast density. These findings 
suggest that while caffeine acts as a fungistatic agent by slowing metabolic activity, the yeast cells 
remain viable after 24 hours. 
 
Data collection is ongoing to replicate the initial results and establish a comprehensive growth 
curve across additional timepoints. Future research will involve larger concentrations of caffeine 
and different strains of yeast to further investigate how different strains react to the concentrations 
and the potential to relate it to multicellular eukaryotic cells.  
 

  



 

[74] 

Katharine Smith, Sarah Powell, & Gesung Rissler 
Faculty Mentor: K. Richard Buszek 
Academic Department/Unit: Chemistry 

Total Synthesis of Trikentrins and the Trikentramides Using One-Pot Tandem 
Bartoli Synthesis/Indole Aryne Diels-Alder Cycloaddition Methodologies 

The trikentrins and trikentramides are members of the uncommon benzannulated group of indole 
natural products isolated from the Western Australian marine sponge Trikentrion flabelliforme, 
also known as the “candy cane” sponge (Figure 1). The Buszek laboratories found that the 
trikentrins and the structurally similar herbindoles exhibit significant biological properties, 
including antitumor, antimicrobial, antiparasitic, and analgesic.  
 
Figure 1. Photograph of the Western Australian marine sponge Trikentrion flabelliforme, aka the 
“candy cane” sponge (left); cis-trikentrin A (center) and trikentramide A (right) 
 
 

  
 
One analogue of the trikentrins is currently in Phase II clinical trials for the treatment of visceral 
leishmaniasis (vL), a fatal infectious tropical disease of parasitic origin. Other members of this 
architecturally complex, biologically active compound class include the penitrems, nodulosporic 
acids, and teleocidins. The overarching goal of the Buszek laboratories is to prepare biologically 
active molecules practically derived from nature, in sufficient quantities for the needs of research 
and society, and in a way that is environmentally friendly if not “ideal”. Our laboratories have 
focused on the trikentrins as platforms for the development of new organic reaction 
methodologies and as drug discovery templates. In this presentation, we describe an efficient and 
novel approach to the trikentrin core that builds on our previous work using the Bartoli indole 
synthesis from 2,3,5-tribromonitro-benzene, followed by an unprecedented one-pot cascade of 
reactions: regioselective Grignard exchange, elimination, and the resulting 6,7-indole aryne 
cycloaddition. Elaboration of this core affords cis-trikentrin A in only four additional steps. This 
practical and scalable approach is amenable to other members of the trikentrins and herboindoles 
as well as for diverse library synthesis for drug discovery. Additionally, this approach allows, for 
the first time, the large-scale synthesis and complete biological evaluation via cell-based assays 
of the trikentramides, which have been previously isolated in only sub-milligram quantities. 
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Derek Ashdown 
Faculty Mentor: ZhiQiang Chen 
Academic Department/Unit: Computer Science 
Funding Acknowledgements: Undergraduate Research Associate 

Navigational Support Through LLMs for People with SUD 

People newly diagnosed with Substance Use Disorder (SUD) often experience anxiety when 
navigating spatial environments, leading to social isolation and reduced independence. These 
challenges are compounded for people with SUD, wherein spatial conditions become spatial 
hazards, leading to or facilitating the formation of additional SUD triggers. This research 
explores how large Language/Vision Model (LVM)-based agents can be tuned to provide 
spatially aware, context-sensitive guidance for individuals with SUD. 

Although current models are improving rapidly, they still exhibit significant limitations in spatial 
reasoning. They frequently produce hallucinations, misinterpret environmental context, and 
struggle to distinguish between safe and hazardous conditions in terms of reliable real-world 
positioning and routing. These limitations present a significant barrier to their daily use for users 
with compromised spatial navigation capacity. This research addresses this gap by integrating 
spatial geometry into LVM fine-tuning or customization, aiming to enhance how individuals 
perceive and navigate their day-to-day surroundings. 

This hypothesized solution differs from modern robotic navigation; rather, to aid a person, our 
model must infer a straightforward, memorable route, as we do when asking for directions in real 
life. For this purpose, however, there is no ready dataset that supports such a learning 
framework. 

Unity is used to construct controlled 3D environments and capture structured image datasets. 
These datasets enable the development of spatial geometry models that encode object 
relationships, depth perception, and movement constraints. By incorporating this information 
into LLM training pipelines, models can better interpret context and generate more reliable, 
situationally nuanced guidance. 

Ongoing work emphasizes fine-tuning smaller, domain-specific models that are both 
computationally efficient and capable of robust real-world performance. This research prioritizes 
ethical alignment, ensuring that systems enhance individual freedom rather than replace 
autonomy. The long-term goal is to develop an assistive framework that empowers individuals 
with SUD to safely reintegrate into their communities with confidence. 

  



 

[77] 

Jolyne Le 
Faculty Mentor: Megan Zapata 
Academic Department/Unit: Young Scholar Interdisciplinary Award, Greater Kansas City 
Science & Engineering Fair 

Ultrasonic-Driven Particle Mitigation and High Density Filtration 

Waste Water Treatment Plants (WWTPs) play a crucial role in our society and the environment 
by removing harmful bacteria and pathogens through multiple filtering processes. Current 
estimates indicate that the average adult consumes roughly 144,000 microplastic (MP) particles 
annually, and that microplastics may be involved in nearly one million deaths worldwide. 
Microplastic contamination persists as a significant challenge in WWTPs, with tertiary processes 
often unable to prevent the release of fine particles into receiving water. This study evaluates an 
approach that integrates ultrasonic (UT)-driven particle migration, high-density mechanical 
filtration, and dissolved air particle flotation to enhance MP removal. A tubing module was 
constructed to simulate tertiary conditions, incorporating a submersible UT transducer, a thick 
filtration matrix, an angled pump to imitate air flotation, and varieties of tubing to simulate a 
pipe module. MP analogs ranging from 50 to 300 µm were introduced into controlled flow trials, 
and removal performance was quantified through analysis and microscopy-based particle 
enumeration. Activation of the ultrasonic field consistently altered particle trajectories, 
promoting upward migration using sound waves and increasing interception within the filtration 
medium. Involvement of the dissolved air particles intervened with the particles and provided a 
secondary filtration method to work alongside the UT field. Across repeated trials, the combined 
filtration system produced a measurable reduction in MP concentration relative to filtration 
alone, showing 95-98% of particles were removed from the initial trials. These findings indicate 
that UT-assisted filtration can strengthen tertiary treatment performance and reduce MP 
discharge. The results support further evaluation of this approach as a potential enhancement to 
existing wastewater treatment infrastructure. 

 

 

 

  



 

[78] 

Deming Lei 
Faculty Mentor: Rong (Rose) Wang 
Academic Department/Unit: Oral & Craniofacial Sciences Funding Acknowledgements: 
SEARCH Grant 

Cross-Continental Validation of a Deep Learning Segmentation Model for 
Oral Cancer Pathology Images 

Oral cancer remains a major global health challenge, with more than 377,000 new cases and over 
177,000 deaths reported annually. At the same time, oral cancer is often associated with delayed 
diagnosis and poor prognosis assessment, which hinders timely intervention and reduces survival 
rates. In recent years, automated oral cancer diagnostic tools incorporating artificial intelligence 
(AI) have improved the accuracy and timeliness of tumor identification, effectively addressing 
key challenges in the clinical detection of oral cancer. 

Despite these advances in AI for oral cancer detection, models trained on single-institution 
datasets often fail to generalize across institutions because of domain shifts in staining protocols, 
image quality, and patient populations. 

In this study, we conducted a cross-continental validation of the Oral Cancer Attention Network 
(OCANet), a U-Net-based segmentation model trained on the Oral Cavity-Derived Cancer 
(OCDC) dataset, using an independent oral cancer pathology dataset from the University of the 
Western Cape (UWC) in South Africa. We evaluated OCANet in a zero-shot setting and further 
investigated few-shot scenarios and transfer learning to enhance its adaptability. Additionally, 
we examined the effects of color randomization, color normalization, and data augmentation on 
model performance. The zero-shot evaluation revealed a significant performance drop on the 
UWC dataset, with a Dice score of 20.3%, indicating limited direct generalizability across 
institutions and geographic regions. Few-shot fine-tuning improved the Dice score to 60.3%, 
while transfer learning further increased performance to 94.01%. Data augmentation produced 
the best overall result, reaching a Dice score of 95.1%. These findings suggest that cross-
institutional variation in staining and data distribution is a major barrier to model generalization, 
and that targeted adaptation strategies can substantially improve segmentation performance in 
multi-institutional oral cancer histopathology analysis. 

 

  



 

[79] 

Kyle Moor 
Faculty Mentor: Ganesh Thiagarajan 
Academic Department/Unit: Biomedical Engineering 
Funding Acknowledgements: Undergraduate Research Associate 

Analysis of Stresses Involved with Peri-Implant Femur Fractures 

Retrograde intramedullary nails are often the preferred method of fixation for femurs after a 
fracture, but it is not uncommon for femurs to fracture again with a retrograde nail in 
place.  These fractures can occur from direct impacts to the hip, often caused by falls.  The goal 
of this project is to study the stresses a femur experiences during a lateral fall and determine 
which length of retrograde nail results in the femur experiencing the least amount of stress. 

3D FE models of four different femurs, three with different length retrograde nails and one 
without a nail, were created to test the stresses each experienced using finite element 
analysis.  To simulate the forces experienced by the femur during a lateral fall, a nodal load was 
applied on the greater trochanter and boundary conditions were applied to the femoral condyle 
and femoral head.  Multiple configurations of the femoral head boundary condition were tested 
to determine which most accurately represents the interaction between the femur and pelvis 
during a lateral fall.  Additionally, tests were performed with physical femur models to verify the 
results and provide additional insight.  The finite element analysis performed on the femoral 
head boundary configurations were used to determine the methods used to conduct the physical 
tests. 

 Finite element analysis showed that a shorter retrograde nail resulted in the cortical bone 
and trabecular bone experiencing less stress.  Longer retrograde nails still resulted in a lower 
amount of stress overall than a femur without a nail, but the difference was less significant than 
shorter nails.  These results show that shorter retrograde intramedullary nails reduce the stress a 
femur experiences during a lateral fall more than longer nails, which can be beneficial in 
preventing peri-impland fractures. 
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[81] 

Merel Bogart 
Faculty Mentor: Lena Hoober-Burkhardt 
Academic Department/Unit: Chemistry 

Heat of Combustion 

The objective of the experiment was to determine the enthalpy of formation and combustion for 
Naphthalene through bomb calorimetry. The experiment required a calibration of the bomb 
calorimetry via the combustion of Benzoic Acid which had consistent internal energy values 
which were used to determine the specific heat capacity of the bomb calorimeter. For the trials of 
the experiment, the samples were weighed to convert between intrinsic and extrinsic values of 
enthalpy, and a thermocouple apparatus measured the temperature change in the combustion 
reaction which were used to determine the desired values for Benzoic Acid and Naphthalene. 
The results of the experiment showed a relationship between Naphthalene’s carbon-carbon bond 
strength and the enthalpy of its combustion. Furthermore, the importance of accuracy in data 
collection for multi-equation calculations was demonstrated, specifically the ability to reduce 
error propagation.   

  



 

[82] 

Nico Bradshaw 
Faculty Mentor: Kathleen Kilway 
Academic Department/Unit: Chemistry 
Funding Acknowledgements: SUROP Grant 

Synthesis and Characterization of Novel Polycyclic Aromatic Hydrocarbons 
for Perovskite Solar Cells 

Sustainable energy technologies such as perovskite solar cells rely on advanced materials 
capable of efficiently transporting charges. Polycyclic aromatic hydrocarbons (PAHs) are 
promising materials for use as hole-transporting layers (HTLs) in perovskite solar cells, which 
facilitate the extraction and transportation of positive charges from an active layer to an electrode 
while simultaneously blocking negative charges. This selective charge movement minimizes 
energy loss through charge recombination and enhances device stability.1 The efficiency of HTLs 
is dictated by their HOMO-LUMO gap, conjugation, and planarity, all of which determine the 
energy alignment within the cell.1 This research utilized a Diels-Alder cycloaddition to extend an 
acenaphthene dimer, which was previously synthesized by our group and demonstrated high 
power conversion efficiency in perovskite solar cells.1 In this research, two novel PAHs were 
synthesized, specifically designed with different substitution patterns to allow systematic 
exploration of the impact of their molecular geometry on their optoelectronic properties. Density 
functional theory (DFT) calculations on the theoretical optimized structures and instrumental 
data from the synthetic products have been compiled to analyze the relationship between 
structure and optoelectronic behavior.  

 

  



 

[83] 

Christopher Brown 
Faculty Mentor: Lena Hoober-Burkhardt 
Academic Department/Unit: Chemistry 

Kinetics of Bromination of Acetone 

The bromination of acetone is a chemical reaction in which molecular bromine reacts with 
acetone in the presence of an acid catalyst to form bromoacetone. This experiment aims to 
determine the reaction rate, the rate constant, reaction order, and overall empirical rate law of the 
bromination of acetone at 25°C. Seven bromination reactions with different combinations of 
reagent concentrations were run while observing the rate of change in absorbance of the reagent 
bromine with UV-Vis spectroscopy. The change in absorbance of radiation by bromine over time, 
through application of Beer’s law, gives the change in concentration of the reactant bromine. 
These data were used to calculate the rate of product formation, which is the reaction rate, for 
each of the seven trial reactions. The method of initial rates, combined with linear regression 
analysis, the reaction rate was used to experimentally determine the rate law, rate constant, 
reaction order, and rate-determining-step of the bromination of acetone. 
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Liv Courtney 
Faculty Mentor: Alison Graettinger 
Academic Department/Unit: Earth & Environmental Science 
Funding Acknowledgements: SEARCH Grant 

Analysis of Urban Heat Island at UMKC Bus Stops 
 to Understand Impacts on Vulnerable Populations 

In this study, we analyze the Urban Heat Island effect at bus stops around UMKC to understand 
if rising temperatures and extreme heat might be impacting vulnerable populations in our local 
community. For analysis, this study utilizes surface temperature data, historic air temperature 
data documented by weather stations, and temperature data collected by the KC E3 program led 
by Dr. Alison Graettinger to investigate this phenomenon. Additionally, we conducted a survey 
of local bus stops and assessed if they have structures to provide shade, ensure safety, and protect 
against extreme heat. Our goal is to determine if our city could be doing more to mitigate against 
extreme heat and weather brought by climate change and if certain areas need more help than 
others in order to ensure our local community stays safe. The results of our study determined that 
surface temperatures are typically hotter than air temperatures, with man-made materials 
trapping more heat, bus stops with shade structures stay cooler than those without, and Emanuel 
Cleaver II Blvd and Troost Ave have a critical lack of heat mitigation at their stops.  

 

  



 

[85] 

Johnny Diep & David Keltner 
Faculty Mentor: Paul Rulis 
Academic Department/Unit: Energy, Matter, & Systems 
Funding Acknowledgements: SEARCH Grant, ACerS Engineering Ceramics Division, DARPA 
ARC CRYSTAL 

Development of Machine-Learned Interatomic Potentials for Modelling 
Amorphization of SiO2 Surfaces Via Argon Bombardment 

Advance semiconductor applications require wafer-to-wafer bonding to be highly predictable, 
efficient, and compatible with diverse material compositions. Fusion bonding is a well-
established method but faces challenges due to high temperature annealing between interfaces. 
Low-temperature surface activated bonding (SAB) using ion irradiation offers a promising 
alternative, though SAB outcomes are less predictable due to limited understanding of bonding 
theory and modeling approaches. Accurate atomistic modeling of ion-induced surface 
modification is critical for predicting bonding outcomes.  
 
In this work, we present the results of training a machine-learned interatomic potential (MLIP) 
that is tailored to Ar beam interactions with idealize crystalline SiO₂ surfaces. We used the 
Vienna Ab Initio Simulation Package (VASP) to compute energy, force, and stress data across a 
range of ion energies, incident angles, and defect configurations. The data was used to train a 
spectral neighbor analysis potential (SNAP) capable capturing both short- and long-range 
interactions critical to plasma-surface activation. We then applied the SNAP potential within 
LAMMPS to model Ar bombardment of idealized SiO2 surfaces to induce amorphization of the 
surface. We present our characterization of the quality of the amorphized surface in terms of 
atomistic geometry and electronic structure. The usefulness of this technique for preparing 
models for simulated SAB will be discussed. 
 

  



 

[86] 

Caleb Henze 
Faculty Mentor: Lena Hoober-Burkhardt 
Academic Department/Unit: Chemistry 

Heat Capacity Ratios of Gases 

A gas’ Heat Capacity Ratio is a unitless value describing certain thermal properties of the gas and 
is defined as the ratio of the gas’ constant pressure specific heat capacity and its constant volume 
specific heat capacity.  This experiment determined the value of the Heat Capacity Ratio, γ, for 
Argon, Nitrogen, and Carbon Dioxide gas.  Two methods were used to determine the value of γ. 
The first method measured the gas pressure before and after reversible adiabatic expansion in a 
sealed chamber to demine γ. The second method measured the speed of sound at 1 kHz and 2 
kHz through each gas in a Kund Tube to determine γ.  The values determined experimentally 
were then compared to theoretical values calculated using the Equipartition Theorem and 
literature values.  The measured heat capacity ratios of Argon were 1.68 using the adiabatic 
expansion method and 1.66 using the speed of sound method.  The calculated theoretical value 
was 1.67 and the literature value, 1.67.  For Nitrogen, the values were 1.480 and 1.527, with a 
theoretical value of 1.41 and a literature value of 1.40.  For Carbon Dioxide, the experimental 
values determined were 1.442 and 1.937, compared to the theoretical value of 1.28 and literature 
value of 1.31. 
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Celica Hollon 
Faculty Mentor: Lena Hoober-Burkhardt 
Academic Department/Unit: Chemistry 

Heat of Combustion of Naphthalene  

The enthalpy of combustion (ΔHC) as well as enthalpy of formation (ΔHf) of naphthalene 
was be determined using a bomb calorimetry method. The heat capacity of the bomb was 
calibrated using a benzoic acid standard, then the temperature during the combustion process of 
naphthalene was plotted against time. The change in temperature for the combustion (ΔTC) of 
naphthalene was determined from the slope of this plot. ΔHC of naphthalene was determined 
from ΔTC, and ΔHf was determined from ΔHC. 
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Abram Inman 
Faculty Mentor: Michelle Paquette 
Academic Department/Unit: Physics & Astronomy 
Funding Acknowledgements: SEARCH Grant 

Vapor Phase Covalent Organic Frameworks for Thermally Conductive 
Low-k Dielectrics 

This research investigates the development of thin covalent organic framework (COF) films 
using chemical vapor deposition (CVD) techniques. The experimental approach is based on prior 
work, specifically the study “Solutions Are the Problem” by Jeremy P. Daum et al., which serves 
as the foundation for system design and process conditions. 

Film growth is achieved through the controlled evaporation of selected monomers under 
vacuum, combined with a temperature gradient designed to suppress premature polymerization 
prior to reaching the target Si/SiO₂ substrate. Key process parameters including temperature, 
chamber pressure, carrier gas flow rate, and deposition time are systematically varied to evaluate 
their influence on film formation and quality. 

The objective of this work is to refine and extend the baseline process established by Daum et al. 
by optimizing these parameters to achieve uniform, high-quality COF films. The desired 
outcome is the reproducible deposition of thin films exhibiting low dielectric constant (low-k) 
properties, suitable for advanced electronic applications. 

 

  



 

[89] 

Leher Malhotra & Lexi Gonzales 
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Creating and Testing Precursor Molecules 
 for Amorphous Network Formation 

Designing materials for targeted applications requires reliable methods for controlling how 
molecular structures form and evolve. This project investigates whether simple precursor 
molecules can be systematically designed, tested, and compared for their ability to form 
continuous amorphous networks. Amorphous solids are non-crystalline materials with disordered 
atomic arrangements, and they are important in a wide range of modern applications, including 
semiconductor manufacturing, coatings, glasses, and biomedical materials. In the first stage of 
this project, a small library of precursor molecules was created in Avogadro and prepared for 
computational study in order to establish a set of candidate structures for simulation. In the 
second stage, these precursors were tested using controlled molecular dynamics simulations in 
LAMMPS on the Hellbender high-performance computing cluster. Simulation conditions were 
varied by adjusting temperature, initial molecular velocities, and thermodynamic ensemble 
selection, including NVT, NPT, and NVE conditions, to examine how different physical 
environments influenced molecular behavior and network formation. Structural evolution and 
connectivity were then analyzed in OVITO to assess which precursor molecules most reliably 
produced connected amorphous structures and which simulation conditions supported more 
stable network growth. By comparing precursor performance across controlled conditions, this 
work aims to identify patterns that can guide the design of better candidate molecules for future 
study. The project establishes a reusable precursor library and a computational workflow for 
evaluating candidate molecules, and it provides a foundation for future optimization and 
predictive modeling of amorphous materials. More broadly, this work contributes to ongoing 
materials-by-design efforts by advancing a systematic approach for understanding and predicting 
amorphous network formation in technologically important systems. 
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Effects of Drug Type and Temperature on the Formation and Properties of 
PLGA Nanoparticles Prepared by Nanoprecipitation 

Yousef Naji1, Maryam Alipour1, Nicolas Muzzio1 

Affiliations: 1. Division of Biological and Biomedical Systems, School of Science and Engineering, University of 
Missouri-Kansas City, Kansas City, MO, USA.  

 
Nanoparticles are widely used in drug delivery to improve drug stability, enable controlled 
release, and enhance therapeutic performance through more efficient delivery, barrier crossing, 
and targeted distribution. Among these systems, poly(lactic-co-glycolic acid) (PLGA) 
nanoparticles are particularly attractive because they are biocompatible, biodegradable, and 
FDA-approved for sustained, controlled drug delivery. Although nanoprecipitation is a common 
method for PLGA nanoparticle synthesis, most studies have focused on applications rather than 
on the mechanisms governing particle formation. In particular, the effects of drug type, synthesis 
temperature, and their combined influence on nanoparticle properties remain insufficiently 
understood. To address this, this study investigates the effects of drug type and temperature on 
the formation and properties of PLGA nanoparticles prepared by nanoprecipitation. 

In this study, PLGA nanoparticles loaded with pentagalloyl glucose (PGG) or curcumin were 
prepared by nanoprecipitation, in which solvent diffusion drives polymer precipitation and 
nanoparticle formation. Particle size and size distribution were measured by dynamic light 
scattering (DLS), zeta potential was used to assess surface charge, and drug release was 
evaluated by UV-Vis spectroscopy. 

Particle size analysis indicated differences in size among unloaded, PGG-loaded, and curcumin-
loaded PLGA nanoparticles. These differences likely arise from differences in drug solubility 
and drug-polymer hydrophobic interactions during nanoparticle formation. Because drug identity 
appeared to strongly influence particle formation, temperature was further investigated as a 
process variable. Increasing temperature produced larger particle sizes, likely due to 
temperature-dependent changes in drug solubility that affect solvent diffusion and promote 
particle growth. These differences in particle properties were also reflected in drug release 
behavior. 

These results highlight the importance of both drug identity and preparation temperature in 
PLGA nanoparticle synthesis. A more systematic and mechanistic understanding of these factors 
could improve control over nanoparticle formation and support the design of more effective drug 
delivery systems. 
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Caden Ollar 
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Measurement of the Heat Capacity Ratios of Gases  
Using Adiabatic Expansion and the Speed of Sound 

In this experiment, the ratio between the constant pressure and constant volume heat capacities 
of argon, nitrogen, and carbon dioxide gases were measured using two methods: adiabatic 
expansion and the speed of sound. These measured values will be compared to those predicted 
by the equipartition theorem and those found in literature. The methods will also be directly 
compared to find which yields more accurate results. 
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Audrey Plunkett 
Faculty Mentor: Paul Rulis 
Academic Department/Unit:  Physics & Astronomy 

Quantum Algorithms for Amorphous Materials Modeling 

Amorphous materials like glass are difficult to achieve an explicit atomic model of. Their lack of 
crystalline structure makes the usual experimental methods like X-ray diffraction impossible. 
Additionally, computationally modeling an amorphous material is resource intensive and 
difficult. Using quantum computers, I propose and investigate the use of quantum mechanical 
systems for amorphous materials modeling. Quantum computing offers a new computational 
paradigm that is well-suited for simulating quantum systems. This makes quantum-level ab-
inition calculations less important and instead relies more on direct simulation. Between the 
creative use of easy to control quantum systems to simulate hard to research quantum systems, 
and the unique information processing power offered by quantum entanglement and basis state 
superposition, quantum computing is a promising tool for use in modeling materials which have 
been historically difficult to model. 
 
The method proposed herewithin uses a Monte Carlo approach to take advantage of the 
probability amplitude evolution to assess the viability of a multitude of explicit atomic structures 
and reduce the probability of measuring unviable models and increase the probability of 
measuring the most viable models. After making a change to the model as in the Monte Carlo 
approach, by creatively leveraging entanglement, it is possible to correlate the state of position-
encoding qubits to the phase of a different qubit, herein referred to as an assessment qubit. Doing 
this for two different atoms will cause the assessment qubits to interfere more strongly the worse 
the viability of the input is. 
 
To assess the merit of the proposed model I explore a simple system of 2 hydrogen atoms which 
exists at 8 discrete points along a line, with the space between each point defined to be the bond 
length of H2. If the proposed model is meritorious the quantum algorithm should produce a 
probability distribution such that basis states corresponding to two atoms exactly one unit apart 
are very likely to be measured, other longer distances should be unlikely to be measured, and the 
probability of states corresponding to both atoms occupying the same space should be near zero.  
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Oliver Powell 
Faculty Mentor: Hoober Burkhardt 
Academic Department/Unit: Chemistry 

Bromination of Acetone – A Kinetic Analysis 

A proposed mechanism for the acidic bromination of acetone was tested and the rate determining 
step was found. Using the method of initial rates, the form of the rate law was derived, and the 
value of the rate constant was calculated. The rate of reaction was found to be independent of the 
concentration of bromine and first order with respect to acetone and acid.  
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Nomar Puga 
Faculty Mentor: Lena Hoober-Burkhardt 
Academic Department/Unit: Chemistry 

Heat Capacity Project 

In this experiment, the heat capacity ratio was determined using two specific thermodynamic 
approaches. The first one is the adiabatic expansion method and the other was the speed of sound 
method. The goal of this experiment was to compare the efficiency of a classical pressure-
volume transition against an acoustic measuring technique in determining gas-phase properties. 
The adiabatic expansion method relied on measuring pressure fluctuations during a rapid release 
of gas from a pressurized carboy, whereas the speed of sound method utilized the relationship 
between the horizontal wave velocity and the resonance tube apparatus. Both methods yielded 
consistent results with the theoretical expectations for a monoatomic gas, diatomic gas, and a 
polyatomic gas at room temperature. Achieving the theoretical values successfully reflected the 
contribution of the translational, rotational and vibration degrees of freedom with their respective 
gases. When comparing these two methods, the analysis revealed that the speed of sound method 
provided higher precision and greater reproducibility compared to the adiabatic expansion 
method, where manual measurement errors are likely to occur in the expansion process. The 
results confirm the use of the speed of sound method is more effective compared to the 
traditional adiabatic expansion method for determining the fundamental thermodynamic 
constants of gases. 
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Kenna Ryals 
Faculty Mentor: Lena Hoober-Burkhardt 
Academic Department/Unit: Chemistry  

Cyclic Voltammetry 

In this experiment cyclic voltammetry and chronoamperometry were used to find information 
regarding an electrochemical reaction. Cyclic voltammetry (CV) is a method within 
electrochemistry, known for its’ ‘duck shaped’ graph that it produces, with the potential on the x 
axis and current on the y axis (Figure 1) 

 
Figure 1: Cyclic Voltammogram1 

The sharpness of the peaks varies based on solution and the catalyst. The lower peak represents 
the reduction, and the upper peak represents the Chronoamperometry (CA), also known as bulk 
electrolysis, is a potential step method. The current and time are measured while there is a 
constant applied potential. If the high potential is suddenly applied to a high value, then the mass 
transport is entirely diffusion controlled.1 The CA it produces of current vs time shows a change 
in concentration gradient near the surface of the working electrode. The reaction is the oxidation 
of solketal (an alcohol) using 4-Acetamido-TEMPO (ACT) as the catalyst. Multiple trials of each 
were ran, for cyclic voltammetry (CV), the correlation between the peak current and the scan rate 
was analyzed; for chronoamperometry (CA), the turnover frequency, diffusion coefficient, and 
information regarding the kinetics of the mechanism were analyzed. The values of the turnover 
frequency that were calculated were 288.81 for the 2 mM, 89.99 for the 4 mM, 117.10 for the 9 
mM, and 517.29 for the 16 mM, however, this was not the expected results. While the 2 mM and 
16 mM appear correct, the 4 mM and 9mM solutions should have been in between 288 and 500. 
As the concentration of solketal was increasing, the turnover frequency should have been 
increasing as well.  

References 
1. Rafiee, Voltammetric and Chronoamperometric Study of Electrochemical and Solketal Oxidation Catalyzed by 4-Acetamido-TEMPO (ACT). 

CHEM437, 2026. https://umsystem.instructure.com/courses/350233/files/folder/4_Electrochemistry?preview=38628409 (accessed 2026-03-13) 
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Alex Tang 
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Determination of Kinetics 

This experiment evaluates absorptance rates to find the overall rate order of the bromination of 
acetone. The overall rate law cannot be discovered by the balanced reaction and needs to be 
determined experimentally.1 Various concentrations of acetone, HCl, Br2 in were mixed and 
observed in 7 different trials. Their concentrations were determined by Beer’s Law, titration, and 
density methods. Beer’s law is also used to find the rate law for each step to be matched after 
calculations.2 The absorbance vs time graph was constructed using a UV/Vis spectrometer and 
the initial slopes were used to calculate the reaction orders of each reagent using linear 
regression. The rate order was found out to be Rate = K’[Ac][H+] and the rate determining step 
to be step 2 which was accurate to the actual rate order of the reaction. 
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Maria VanBockern 
Faculty Mentor: Alison Graettinger 
Academic Department/Unit: Earth & Environmental Science 
Funding Acknowledgements: SEARCH Grant 

Exploring How Sediments Change Color with Time and Temperature 
 to Support Volcano Hazard Studies 

The heat from magma involved in lava flow hazards is capable of changing the color of 
surrounding sediment. This color change is a record of the thermal history. To better understand 
hazards from lava flows to roads and buried infrastructure, this study aims to simulate how the 
color change of various sediments is affected by different temperatures and exposure times. The 
four sediments used were poorly sorted gravel, quartz sand, and two poorly sorted sands. These 
sands are industrial aggregates, common materials used in road construction. These sediments 
were heated at 200°C, 260°C, 400°C, 500°C, 600°C, and 700°C for 30 minutes and 60 minutes. 
The NIX color sensor was used to measure the color change of each sediment. The resulting 
RGB values were then compared to the experiments conducted at temperatures up to 700°C. The 
most intense color change was observed at higher temperatures. This indicates that heat was 
more important in the development of color. The data from this study improves understanding of 
the effects of lava flows on the surrounding sediment, making it easier to interpret the geologic 
record and plan infrastructure around lava flows. 
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Olivia Walker 
Faculty Mentor: Michelle Paquette 
Academic Department/Unit: Physics & Astronomy 
Funding Acknowledgements: SEARCH Grant 

Thermal Characterization of  
Potential Vapor-Phase Covalent Organic Framework Precursors 

Modern integrated circuits (ICs) have evolved to incorporate hundreds of billions of transistors. 
Accommodating this growth has led to the development of three-dimensional integration (3DI), 
the process of stacking multiple ICs and connecting vertically, allowing them to function as one 
device. As the standard for 3DI grows, so do the challenges, including electrical interference due 
to decreasing node size and increased heat generation. Current strategies rely on low density, 
porous, low dielectric constant (low-k) materials, which inherently suffer from poor thermal 
conductivity and limited heat dissipation. This project focuses on the use of covalent organic 
frameworks (COFs), a class of crystalline porous polymers. Possessing inherently porous, 
covalently linked, layered structures, 2D COFs are proposed to overcome the low thermal 
conductivity issues that compromise the leading low-k materials; their ordered nature enables 
better transport of phonons, while variable porosity maintains the required dielectric properties. 
While hundreds of distinct COFs have been produced, very few have been produced in the vapor 
phase, which is highly beneficial for semiconductor integration. This project aims to identify and 
evaluate candidate precursor compounds for vapor-phase deposition of COF precursors to create 
thin films that may exhibit both low-k dielectric and high thermal conductivity properties. The 
objective of this project is to measure and analyze the thermal properties of COF monomer 
precursors to optimize deposition parameters, namely the vapor pressure and temperature 
requirements for each precursor and thermophysical properties (e.g., vapor pressure, enthalpy of 
sublimation) using thermogravimetric analysis.  Thermal stability and decomposition behavior 
are also evaluated to ensure clean deposition. The resulting dataset will be used to inform the 
optimization of chemical vapor deposition (CVD) conditions for the synthesis of thin-film COFs, 
reducing reliance on trial-and-error approaches, and enabling the potential integration of these 
materials into next-generation devices with improved thermal management performance.   
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Lily Warner 
Faculty Mentor: Lena Hoober-Burkhardt 
Academic Department/Unit: Chemistry 

Cyclic Voltammetry and Chronoamperometry 

The oxidation of an alcohol, solketal, using the catalyst ACT was studied using cyclic 
voltammetry (CV) and chronoamperometry (CA). The shape of the CV graphs indicates an 
irreversible reaction. Variables including scan rate, concentration of solketal, and buffer 
properties were all investigated as well. The resulting data confirms a correlation between scan 
rate and peak current, and also between concentration and peak current. The results align with 
the theoretical Randles-Ševčík equation. A higher scan rate or higher solketal concentration both 
produce a higher peak current. The chronoamperogram confirms a higher turnover frequency 
(TOF) for higher solketal concentrations, indicating more catalyst activity in more concentrated 
solutions. 
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Cevana Barnes, Kye Garrett, Maddie Lamb, & Qiming Liu 
Faculty Mentor/Instructor: Stewart Duncan 
EUReka! Course: CONSVTY 151 – Muse  

Beyond the “Tortured Artist”: Exploring Mental Health and Neurodivergence 
in Music Across Time 

Mental health in musicians is a complex issue shaped by occupational pressures, cultural 
expectations, and individual neurodivergent experiences. While the stereotype of the “tortured 
artist” persists in popular imagination, research and lived experience reveal a far more nuanced 
landscape. Our project addresses, illustrates and explores the contrasting and overlapping ways 
scholars, musicians and audiences understand mental health challenges in the music world, as 
well as how these challenges influence the representation and stigma in creative work such as 
songwriting, artistic image, composition, and how neurodivergent musicians interact with the 
world around them. 
 
Modern discussions of neurodivergence and mental health often encourage people to ask 
whether famous composers would receive diagnoses today. Mozart, Beethoven, and 
Shostakovich are common examples; though it is also vital to bear in mind the context of a 
given time period when exploring ideas of neurodiversity and mental health in a historical 
frame of reference. Contemporary psychiatric categories did not exist in the same form during 
the lifetimes of these famous composers, and the surviving evidence comes mostly from letters, 
memoirs, criticism, and later biography rather than clinical observation. Because of that, the 
most useful historical question is not simply what diagnosis these composers “really” had. It is 
also how unusual behavior, emotional suffering, and artistic intensity were understood by the 
societies around them; and furthermore, how these compare to the experiences of their modern 
day equivalents.  
 
This group, by investigating the social frameworks surrounding neurodiversity in musicians and 
composers in both a historical context and a modern lens affords us the opportunity to reflect on 
the role of neurodivergence and its partnered stigma in the world of music, acknowledge the 
experiences of musicians with mental health disorders, and reassess the roles that these 
experiences play in the world of music artistry.  
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Noah Bilby, Madison Gener, Paige Kilby, Aiden Levendofsky, & 
Shema Mukome 
Faculty Mentor/Instructor: Stewart Duncan 
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Polarization in Our More Perfect Union:  
The Politics of “The Star-Spangled Banner” 

Throughout America’s history, “The Star-Spangled Banner” has fueled much discourse. 
Influencing everything from legislation to protests and musical compositions, the anthem’s place 
in American society is as diverse as those who inhabit it. Reactions and modifications to the 
American national anthem reflect varying political beliefs. Our research explores the wide 
spectrum of political ideas expressed through federal reactions, public responses, and musical 
variations regarding the anthem, as well as the interplay between these aspects.  

Through a detailed synthesis of academic articles, personal commentaries, recorded 
performances, and news articles, we examined instances of the anthem serving as a tool for 
political expression. We looked at historic federal responses to the anthem, public responses to 
historic anthem arrangements, responses to the anthem at modern sporting events, and the 
intersection of identity and the anthem in modern interpretations. Historic federal and legal 
responses to controversial performances and/or arrangements of the anthem reflect a strong 
desire to preserve pride in the American national identity. When the anthem is viewed as integral 
American property, federal officials may invoke the First Amendment to ban or censor 
unorthodox performances. The degree to which performances are censored indicate the 
prominence of nationalist values. Conversely, while Jimi Hendrix’s iconic 1969 national anthem 
performance at Woodstock did not result in legal action, it influenced mixed perspectives on 
both the performer and the anthem itself. More recent variations, like Kamasi Washington’s 
2025 performance, are similarly controversial, inspiring varying discussions on the diversity 
within the broader American identity. Additionally, the playing of the anthem has inspired 
protests at live sporting events, such as Colin Kaepernick kneeling during its playing or 
Canadians heckling it. Such actions do not critique the musical content itself. Instead, they 
underscore the negative associations individuals have with American society and expressions of 
honor for it. 

America is home to over 340 million people with 340 million unique perspectives on their 
nation. Political sentiments toward “The Star-Spangled Banner,” from the prideful to the 
scornful, are just one way the polarization of American society is expressed.  
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Keaton Bond, Kevin Han, Parker Hardesty, Tim Heil, & Conner Smith  
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EUReka! Course: CONSVTY 151 – Muse 

How DAWs Simplified Sound 

The first ever Digital Audio Workspace (DAW) was named the Pulse Code Modulator in 1937 
when it was constructed privately. It wasn’t until 1977 when Soundstreams Digital Editing 
System was made public when music started to take a digital turn. Today, the digitalization of 
music has led to many large shifts within the industry, from recording and editing, to general 
accessibility and creating / enjoying music. Digital recording, editing, and synthesization tools 
have led to the simplification of the difficulties and complexities of actually creating and 
publishing music.  
 
With it being easier than ever to create and release music all on your own, more people than ever 
are releasing music at a higher frequency than ever before. The digital age has made music 
writing almost trivial in comparison to hand notation. Softwares like Musecore, Noteflight, 
Flat.io and others make Beethoven wish he had access to today’s technology.  
Besides notation software or DAWs, AI has also become a highly used tool in the world of 
music, everything from mixing and mastering a track to making a hit song. Is it ethical, moral, or 
does anyone even notice the abuse of AI in music? As we venture through time and witness the 
development of the digital age and its influence on music, we will answer the overarching 
question: “What are the effects of digital music, how has it affected songwriting, influences from 
synths to AI.” Some smaller questions that will be answered along the way: “What are some 
positive and negative ways AI has influenced music, is it moral?” “Does the internet 
overpopulate with musicians?” 

Medrano, L. (2024, March 10). When did the digital age of Music begin? AudioLover. 
https://audiolover.com/production-technology/digital/when-did-the-digital-age-of-music-begin/ 

Venutti, I. (2023, July 6). A brief history of the DAW, or Digital Audio Workstation. Mixdown 
Magazine. https://mixdownmag.com.au/features/a-brief-history-of-the-daw-or-digital-audio-
workstation/ 
Berner, A. (2024, May 19). The History of the DAW - How Music Production Went Digital–
Soundtrap Blog. Soundtrap Blog. 
 
John. (2023, January 24). Brief History Of The Radio From 1900 To 2021 Evolution. 
Radio4All.org. https://www.radio4all.org/history-of-the-radio/ 
https://online.suu.edu/degrees/arts-communications/master-music-technology/tech-impact-
music-industry/ 
 
Pavan, G., Budney, G., Klinck, H., Glotin, H., Clink, D. J., & Thomas, J. A. (2022). History of 
sound recording and analysis equipment. Exploring animal behavior through sound: volume 1: 
methods, 1-36. 
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https://www.radio4all.org/history-of-the-radio/
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Legal Action: AI and Music  

In 1710, the Statute of Anne passed by parliament, ruling that an author can keep their work for 
14 years before they need to renew their license. This was the start of public domain and 
copyright. Since then, new legislation has expanded these rights. In 1831, musical compositions 
were recognized, entitling them to 28 years of protection. In 1897, the right to public 
performance of musical compositions was added. With the rise of social media, AI, 
and technology more broadly, musicians are starting to worry about being copied by AI. The 
primary objective is to assess how we should legislate AI use in music to protect artists.  
 
Drawing from previous research from the UMKC Library database and archives, the group broke 
this question into 3 sections: perspective, legislation, and protection/rights of a musician. 
Findings indicate that although the public’s perception of AI-generated music is negative due to 
a lack of creativity, emotion, expression, cultural appreciation, and the fear of AI replacing 
human artists, the United States government is more in favor of AI for innovation reasons. They 
declare AI music to be not worthy of rights, but it still appears to be expanding through the art 
industry. At this point in time, AI music is a part of the public domain, but updated legislation is 
required to ensure protection of human artists. There are a few laws in progress, such as the 
NOFAKES act, which will keep artists’ work from being replicated, and the TRAIN act, which 
will show what AI has used to see if artists’ work is being taken. The Personality Theory by 
Hegel and Kant is a more philosophical perspective, which was proposed for legislation and 
copyright laws. This provides inherent ownership of an artist's work even with no IP rights 
because music is something you can create, in turn meaning it is a part of your being.  Although 
this theory has only been proposed for legislation, the government needs new IP laws that will 
strongly protect human artists. Since society has a negative connotation of AI, anything made by 
AI should specify that, because it is hard to differentiate what is human and what is artificial. By 
increasing public awareness, AI can be used in a sensible way that will not harm others.   
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Funding the Arts in America 

Throughout the history of western music, sources of funding have fluctuated between private and 
public, and it’s been a large factor in comparing how different cultures are remembered in their 
contributions to the arts. Public and private funding both play important roles in supporting the 
arts, schools, and community programs, yet each comes with distinct advantages and challenges. 
While private funding allows flexibility where funds can be easily moved around to support what 
is needed at the time, it can also create an environment of bias from donors who may influence 
what priorities and programs are favored. However, consistency in public funding shows stability 
of a country and displays the value music holds in a particular culture, while public funding 
provides a consistent supply of money for the arts funding, promotes social cohesion, and 
preserves artistic traditions, but can limit creative freedom.  
 
This report will dive into the history and the funding of music, revealing the truth behind public 
and private patronage. We prioritize what is best for the arts, and how the different ways of 
funding can affect the growth and nourishment of the arts through education, professional, and 
business opportunities. We will discuss how other countries such as Canada and Italy fund the 
arts, how it differs from the US, and what can be learned from one another. 
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How Music Can Impact General Education 

This project analyzes the benefits of participating in music for cognitive development and mental 
health, academic performance in non-music courses, state and national government impact on 
music programs, and community impact on music programs. We compiled the findings of 
several research studies in an effort to discuss if every student should be required to take music 
courses in school. Music is found to expose children to a large amount of vocabulary, aids in 
cognitive development, and has proven to play a role in the optimism a child has. This impacts 
how the child grows up, how they perform in school, and the people they surround themselves 
with that overall shapes them into the person they become. Students benefit from playing an 
instrument by reducing stress, supporting brain development and improving student’s academic 
performance. It can also provide emotional regulation such as aiding in loneliness and listening 
to up-beat happy music can create dopamine. The arts develop a way of creative thinking that 
can be applied to any non-music subject by encouraging persistence, synthesis, observation, 
envisioning, innovation through exploration, and reflective self-evaluation. This type of thinking 
is not developed by the use of standardized tests, and could change curriculum in all subject 
areas for the better if this method is integrated. Lowell Mason set a standard of excellence and 
inclusion in music history and education. Students were not required to take music classes to 
begin with, but they led their own music groups, brought attention to the importance of music, 
and played a critical role in the role of music classrooms today. Group music making brings 
people together and gives them a sense of purpose and contributes to something larger. 
Ensembles give students a way to express themselves in a healthy way, and gives them more 
confidence. Joining a new ensemble allows for its members to make new friends easily, and 
music allows them to have an easy way to connect with their peers. Participation in music classes 
is shown to positively affect cognitive development and mental health, introduces a beneficial 
way to approach non-music subjects, the impact of funding from state and national governments 
on music programs, and the community’s impact on music programs. If we establish required 
music courses into schools, students are able to benefit in these ways. 
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Analyzing the Political Burden of Artists 

Artists, particularly popular musicians, have always had to weigh the merits of publicly 
expressing their political views against the career damage and safety concerns that come with it. 
The decision-making calculus has, in recent decades, dramatically shifted away from the 
previously held norms of staying silent. The modern artist is often a political activist, holding a 
significant amount of social and political capital that there is pressure to leverage, and not 
without backlash. There are many who support this new status quo, claiming that those with the 
power to affect change have a responsibility to do so. Others advocate for political speech to 
recede back into the performer-audience divide, claiming that artists should retain the right to 
exist separate from their personal views. Some audiences view an artist’s political identity as 
intrinsically linked to their art, while others strive to “separate the art from the artist”, and see 
political views as incidental. 

This paper examines the political burden of artists in the modern era, serving as a guide to 
navigating the topic. It provides an outline of the debate around modern-day artists as political 
activists. To what degree should audiences evaluate artists by their political views? This paper 
examines various perspectives and context surrounding this question and evaluates historical 
context surrounding the political burden of artists post-World War II.  
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The Evolution of Celebrity Persona Through Visual Media 

This paper demonstrates how music videos and media shape the persona of celebrities. This 
presents the question of: Can visual media shape the way fans view artists? Music videos and 
short form media such as TikTok allow artists to express opinions, style, and personality to 
connect with fans. Whether the opinion a fan holds of an artist is positive or negative, visual 
media adds another layer to the art and artist rather than just the song itself.  
 
From the start of visually recorded media, whether that be a recorded performance or a directed 
music video, artists have been able to create an artistic vision or image to gain a following. The 
first experimental music video was created using synchronized sound and images made by 
Willam Dickson in 1894, however the music videos we see today gained popularity in the 1980s 
on MTV, showcasing well-known artists like Michael Jackson and Madonna. Even with the shut 
down of MTV in late 2025, music videos remain a constant in pop culture today. In addition, the 
rise in popularity of short form content such as TikTok and Instagram Reels has provided artists 
with another platform to promote their music. Promotion of an artist’s music on these platforms 
goes beyond the artist themselves as their music is available for fans, organizations, and other 
known public figures to use and interpret for themselves. The White House, among other 
organizations with a social media presence, has used artists' music to promote their political 
agenda that the artist themselves may not align with. Although artists have freedom online to 
express themselves through their music and visual media, external influences can misinterpret 
the intended vision, tarnishing or changing that artists persona to fans and the general public.  
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The Art vs. The Artist: How Far Can We Take It? 

There is a complex relationship between a musician and their identity that only becomes more 
complicated as they grow to enough fame to be considered a celebrity. The concept of separating 
the art from the artist is a relatively new conversation in our society, but one we must all 
consider. As musicians become celebrities, fans look to them as icons and role models, and with 
the rise of social media, it has become easier than ever to have a direct look into our favorite 
artists’ lives. The concept of separating the art from the artist is generally based on what the artist 
says and does, but in recent years, it has been more closely tied to politics. 
 
Our research looks at how far an artist can go before they are deemed inseparable from their art, 
or “canceled.” Furthermore, we examine how politics play a role in how audiences view famous 
music artists. Through analyzing various “canceled” celebrities, such as Nicki Minaj, Kanye 
West, Doja Cat, and Chappell Roan, we concluded that there is a complex relationship between 
the audience and the artist that creates a unique result for every artist. 
 

Music-based celebrities influence people’s everyday lives with their music. Their art is an 
extension of themselves, as it explores their own values and beliefs. It is important to hold artists 
accountable for their actions because of the influence that they have on their audiences, 
especially the younger generations who listen to their music. While one of the beauties of art is 
the freedom that it offers, there is still a necessity to hold harmful and/or hateful actions 
accountable, no matter who is behind them.  
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What is American Music? 

In recent years, the Trump administration and Turning Point USA, a conservative organization 
with close ties to the administration, have interfered heavily in music. They’ve done so by, 
among other incidents, disapproving of NFL Super Bowl halftime show performances, putting 
on their own “All American halftime show,” and taking over and restructuring the apolitically 
leaning Kennedy Center, which has in recent memory been widely considered as one of the 
leading institutions of American performing arts. At the center of this is a perceived culture war 
over American musical identity. 

Our research, siphoned from news articles, academic papers, and statistical data, concludes that 
American Music is a melting pot of sound. We determined a simplified identity of the 
aforementioned “American musical identity,” according to the conservative movement, which is 
mostly ‘American’ country and pop music. These American genres are largely a mono-sound, 
from an assimilated group, which is overwhelmingly Caucasian, usually depicting a combination 
of patriotism, romanticized traditional American values, and everyday life. By tracing the routes 
of American country and pop music, we found deep routes in other distinct musical styles, such 
as hip-hop, blues, jazz, R&B, and bluegrass, as well as various distinct and/or historically 
repressed cultural and racial groups, including Irish, Scottish, and black (both African and 
African American). These identified genres and groups are historically fiercely independent and 
many of them still having distinct modern traditions with sizable popular followings. 
Statistically, the American sound championed by the conservative movement is neither 
particularly popular/representative, nor inclusive of all Americans.  

While there are arguments made that art can not exist without nationalism, America is built on 
multiculturalism, emigration, colonialism, and slavery. These factors make identifying an 
individual musical sound in the United States virtually impossible, as popular, and influential 
music is in a constant state of flux due to the ever changing geopolitical and demographic 
climate of the nation.  
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Aural Skills in Education 

Aural skills in music education focus on training students’ ears to recognize and understand 
musical elements through listening. This typically includes skills like sight-singing and melodic 
or rhythmic dictation. Aural skills are usually taught at the high school and collegiate levels and 
are an important part of developing overall musical fluency. As students improve these listening 
abilities, they become more confident in their performance and gain a better understanding of the 
music they are working with. Over time, this kind of training helps musicians grow and become 
more well-rounded. 

In this study, we looked at different methods used to teach aural skills across schools in the 
United States. Music programs use a variety of curricula depending on their goals and structure. 
Some colleges combine aural skills with music theory courses, while others keep them as 
separate classes. By comparing these approaches, we found that there is no single “best” or 
standard way to teach aural skills. Instead, each method supports student learning in different 
ways and focuses on different aspects of musical development. 

The effectiveness of an aural skills curriculum depends on how well it aligns with students’ 
learning needs and the goals of the music program. Integrated approaches may strengthen 
connections between theoretical knowledge and listening skills, while separated courses can 
allow for more focused skill development. These findings support the fact that every school’s 
aural skills training is slightly different, even when instructing the same age-level. By providing 
adequate aural skills knowledge, music programs can better support students’ overall 
musicianship and long-term growth. 
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Music Across Cultures: Representation, Appropriation, and Advocacy in 
Western Musical Contexts 

Music is the language of the world. A saying everyone has heard at least once in their life. The 
point of this project is to take a deep dive to understand how music connects people and 
understand how different cultures, ideas, methods, and choice shape the music seen in western 
contexts. This project will cover how music represents people/cultures, discuss the concepts of 
appreciation vs appropriation, and share ideas about how advocacy shapes music for the better.  
Understanding how music evolved throughout time is crucial. Historically music trends have 
changed as people integrated ideas, concepts, and styles. Understanding the how and why behind 
these changes and patterns will better help musicians of all styles, ages, and backgrounds better 
understand how important music and their ideas are. These findings will also help understand 
different cultures better. This will help in amplifying that bridge of music that connects people 
together,  
Theory is a huge part of music. Analyzing these choices helps musicians better understand 
cultures and ideas. By learning about how different cultures use theory and identifying how this 
has shaped western music theory, representation will be easier to find and incorporate effectively 
into different pieces of music. This will also create a window for further research down the line 
to explore why western music theory is so widely recognized, even in cultures that have their 
own music theory. 
While music represents the good of many cultures, there are some issues with how musicians 
approach these types of pieces. Being able to identify appropriation and appreciation will allow 
musicians to approach representation in better ways. Finding the issues and understanding what 
is wrong with those approaches will help elevate advocacy, representation, and create more 
united places in music as a whole. 
The whole point of this project is to understand what parts of music help influence western music 
styles in order to understand why western music is so widely used in today’s society. It also 
allows for more knowledge and discussion within communities of musicians. This topic opens up 
doors to new conversations, ideas, thoughts, and approaches to better understanding culture, its 
history in music and how it has shaped itself, and how this knowledge can be used to better 
advocate for music representation. 
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Solo vs. Ensemble Pedagogy in Music 

This project examines the differences between music pedagogy in solo and ensemble settings. 
We study the methodology used in the studio model, private lessons, and large ensembles in 
instrumental and vocal settings. By exploring the intricacies of each type of instruction, we can 
observe if or how students favor certain techniques in their daily practice and performances. 
Identifying which form of pedagogy is most beneficial to students will allow educators to help 
students balance different techniques to make learning more efficient. 
 
Most scholarship on solo and ensemble pedagogy is relatively modern, with studies beginning in 
the early 1900s. Studies on vocal pedagogy are more abundant due to the prevalence of choral 
church ensembles. These studies focused on the evolution of vocal ensemble pedagogy: teaching 
by rote became less common in the late 19th century, and as schools started implementing music 
education programs, students were expected to read music instead. Everyone needed to be 
unified, so only one teacher was required, making choral music more accessible. On the contrary, 
solo vocalists needed private lessons to improve their individual skill, but these were expensive 
and therefore reserved for the wealthy. 
 
Historically, instrumental ensembles were less common due to their secular nature. As a result, 
scholarship on instrumental pedagogy is more recent, with studies beginning in the mid-20th 
century. These studies reported how instrumentalists can learn from each other in ensembles; 
however, similar to vocalists, individual skill was trained via private instruction, which was— 
and continues to be—less accessible. 
 
Current studies focus on ways to balance group pedagogy with individual development and 
improve the studio model. However, the general consensus is that students gain more from 
studying music alone versus within a group. For example, in ensembles, students tend to hide 
behind or rely on other members, which restricts their growth. Additionally, music majors state 
that they would benefit from more private lesson time in college, especially since many of them 
go on to teach lessons themselves. Therefore, this paper argues that although ensemble pedagogy 
is more accessible to musicians, solo pedagogy is more efficient and beneficial to their 
proficiency and growth. 
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The Influence of Politically Motivated Music 

Music is a powerful tool that connects individual experiences with the perspectives and culture 
of others. It is used to express thoughts, emotions, and ideas in a different way than simple 
words. Politically inspired music, in particular, has been used to propagate ideologies, enforce 
national pride, and inspire action. This paper investigates the influence of politically motivated 
music on the ideologies of its audience.  
 
Historically, many political movements have employed music in an attempt to sway their 
audience. Richard Wagner’s nationalistic operas, such as Rienzi, were used by the Nazi regime to 
serve as examples of “proper German music”. Ireland, in their longstanding struggle with British 
occupation, has a rich history of employing political music to strengthen Irish identity and unity 
and inspire sympathy for the rebel cause. In more recent years, the Civil Rights movement 
employed a plethora of politically motivated songs in marches, sit ins, and protests, to bolster a 
sense of unity and hope with their audience.  
 
The use of politically motivated music persists in contemporary years. The cultural reaction to 
the tragedy of September 11th included performances and songs meant to inspire patriotism, 
unity, and community. More recently, the 2026 Super Bowl Halftime Show employed two 
different manifestations of politically inspired music, each meant to inspire unity, community, 
and the propagation of a particular ideology in their audiences.  
 
Individual experiences and reactions are difficult to pinpoint and trace, especially in regards to 
historical events. However, the popularity and use of politically inspired music in relation to 
political events provides insight into the effect and influence of the music on society at large. In 
analyzing the relationship of political music to its audience, historians and sociologists can better 
understand the inspiration and momentum behind political movements.  
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Competition and Its Impact on Student Development  
in High School Band Programs 

This project argues that competition in high school music programs can increase short-term 
performance outcomes while sometimes possibly harming long-term student engagement and 
motivation. Looking at a combination of scholarly research and case studies of three band 
programs of our choosing; highly competitive (Blue Springs High School), moderately 
competitive (Francis Howell Central High School), and a non-competitive comparison. This 
project looks at how different levels of competition shapes a student’s experiences. 

Using diverse methods, this project explores existing sources on music education, motivation 
theory, and performance anxiety as well as qualitative data to be gathered through student 
interviews. Prior research shows that while competition can improve precision, discipline, and 
performance quality, it often changes motivation from being genuine (enjoyment and personal 
growth) to recognition driven (awards and rankings). Studies by Diaz (2009) and Whitener 
(2016) show that genuine motivation and cooperative learning environments are more strongly 
associated with long-term engagement in music. In addition, findings from music festival data 
show that student enjoyment is often much higher in collective, non-competitive ensemble 
settings, when competition can mostly support short-term performance outcomes. 

Initial findings indicate that highly competitive programs may create and develop strong work 
ethic and technical skills but also cause an increase in student stress, burnout, and unequal access 
to resources. In other words, less competitive environments support continuous participation and 
more positive student relationships with music in the long term. This research adds to ongoing 
discussions in music education by highlighting the importance in the need to balance excellence 
and competition with accessibility and student well-being. 

This study shows that the building blocks of music programs can truly shape not only musical 
outcomes but also students’ long-term relationship with music. 

 

  



 

[117] 

ENGLISH 307WI 
Language, Literacy, Power   



 

[118] 

Elias Bertolino 
Faculty Mentor/Instructor: Dana Hoffmann 
EUReka! Course: ENGLISH 307WI – Language, Literacy, Power 

The Great Flood of 1951 and the Integration of Latinx Students 

This project aims to examine how the Great Flood of 1951 was the primary catalyst that 
dismantled systemic segregation within the Kansas City Latinx Community, particularly with 
Latinx students at the time. Historically, discriminatory practices such as redlining confined 
Latinx, particularly Mexican-American families to industrial areas like the West Bottoms and 
Armourdale for industrial work. These areas were also more prone to flooding and damages 
caused by flooding than other areas in Kansas City. These areas were also seen as sacrificial 
areas meant to take most of the damage of the flood, prioritizing white residential security over 
the safety of everyone. When the Kansas River eventually did cause flooding in July 1951 due to 
record-breaking rainfall, the 15 to 30 feet of flood water submerged these barrios and therefore 
destroyed the very infrastructure causing segregation.  
 
By utilizing archival materials from the UMKC LaBudde Special Collections, SHSMO, 
testimonios from survivors like Irene Gonzalez Morales and Evelyn Rojas Reyes as well as other 
relevant scholarly articles, this research argues that the flood served as an accidental mechanism 
for dismantling segregation, with the flood allowing for Latinx citizens to inhabit previously 
restricted areas like the Westside. This forced migration affected school attendance leading to the 
integration of Latinx students into the Kansas City School system. By applying a psychology 
based lens to these archival records, this project explores how social trauma, systemic racism and 
human behavior transformed the educational landscape of Kansas City. This disaster acted as the 
primary event that forced a radical reorganization of Kansas City. 
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Latina Histories and the 1951 Kansas City Flood  

The 1951 Kansas City Flood was a natural disaster that devastated the Argentine and 
Armourdale districts of the city. The flood displaced thousands of residents, destroying homes, 
businesses, and prominent industries. Many historical accounts focus on infrastructure damage, 
health problems, and the economic implications of environmental damage. Considering the 
significant damage done to primarily Latinx neighborhoods, there are very few accounts that 
focus on the lived experiences of Latina women surviving one of Kansas City’s most devastating 
natural disasters. This study addresses this gap by analyzing the oral histories of two Latina flood 
survivors, Josepha Parra and Josephine Lopez. I compare the oral histories with two scholarly 
journals that study the complex inequalities of Latinas and the ethical decision to include diverse 
perspectives in disaster histories. I also draw on the theoretical works of Gloria Anzaldua to 
contextualize female resilience and cultural memory. The concentrated focus on Latinas revealed 
underlying social and cultural impacts that exacerbated the devastating flood damage. My 
findings indicate intensified impacts on Latina psychosocial wellbeing due to displacement, 
isolation, and immigration demographics. The ability and speed of recovery depended 
significantly on community support and assistance from the Red Cross. Under-researched 
impacts on Latina recovery include employment options, English language proficiency, and 
discrimination. This research serves as a counter story, centering Latina survivors in the 
narratives surrounding the 1951 Kansas City flood. Latina memory reframes this disaster history 
because it demonstrates the cultural resilience of the Latinx community, overcoming devastation 
and displacement while combating inequity. 
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How the 1951 Flood Disproportionately Affected the Latinx Community  

This study looks at how the 1951 Kansas City flood affected Latinx communities in Kansas City 
and caused large-scale displacement. The intention behind this research is to understand how 
factors like race, class, and geographic location influenced both the impact of the flood and the 
recovery process.  

The research uses the Latina/o Critical Race Theory (LatCrit) to show how social inequalities 
linked to the Latinx community affected people’s experiences during and after the disaster. It 
uses qualitative methods, including historical analysis, scholarly articles, and primary sources. 
One key source is the oral testimonio of Sally Magaña Ramos, which gives a personal example 
of what families went through. The study focuses on Mexican American neighborhoods like 
Armourdale and the West Side, where many residents lived in less expensive, low-lying 
industrial areas that were more likely to flood. It also uses other research on disaster 
displacement, housing struggles, and inequality to better explain and understand what happened 
to these communities. 

The results of the study show that Latinx communities were affected more severely because they 
were already living in vulnerable conditions and had fewer resources. The flood destroyed their 
homes, jobs, and entire neighborhoods, which forced many families to leave and find temporary 
housing. Many people had a hard time rebuilding their lives because of their limited money, 
housing, and racial segregation. 

The study concludes that the flood was not just a natural disaster, but also something that made 
existing inequalities worse. At the same time, it shows how the Latinx community stayed strong, 
worked hard to rebuild their networks, and created a sense of community again.  
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Uncounted Losses: Economic Displacement of Latinx Labor in 1951 Flood 

The purpose of this study is to understand the economic disparities observed in Latinx 
communities located in Kansas City during the Great Flood of 1951. Arguing that the labor 
trends of Latinx workers, driven by societal segregation, caused disproportionate hardship not 
simply because of the flood itself, but because these workers were concentrated in low-wage, 
flood-prone industries, particularly meatpacking, prior to the flood.  

Drawing the framework of Gloria Anzaldúa’s borderlands as a theorical foundation, shows how 
communities navigate displacements and systems of marginalization. To further research in this 
area, archival analysis of Daniel Serda’s research was conducted to investigate how public 
attitudes and political boundaries shaped recovery post-disaster. This approach was paired with 
an analysis of oral histories to connect structural inequality with lived experience of Latinx 
residents. 

Sources determine that Latinx workers became especially vulnerable to the effects of the flood 
due to their concentration in the meatpacking industry. Extending on the research of Xiao and 
Drucker, it is shown that because Kansas City relied so heavily on one industry, job losses and 
economic decline was more intense causing Latinx communities to simultaneously lose 
employment and housing. Analyzing oral histories indicates long-term instability, including 
displacement, family separation, and difficult regaining economic security. Early findings 
propose that political disaster divisions, still present today, between Kansas and Missouri may 
have contributed to uneven recovery efforts, leaving immigrant communities with fewer 
resources and support.  

The implications of this study highlight that the unequal impact on communities following 
disasters, are merely a magnification of preexisting inequalities. By showing how segregation 
and labor patterns shaped vulnerability and recovery, this research contributes to a broader 
understanding of geographical inequality and disaster response. It emphasizes the importance of 
considering race, labor, and environment in both historical analysis and present-day policy 
discussions. 
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Reframing Recovery: Latina Memories of the 1951 Kansas City Flood 

This project explores how the 1951 Kansas City flood became a public story and how that story 
differs from community memory. Institutional and newspaper accounts of the flood often focus 
on water levels, property damage, industrial losses, and infrastructure rebuilding. While these 
records are important, they also limit recovery to a technical and economic perspective. By 
analyzing the oral histories of Mary Lou Hernandez and Mary Bustamante from the Hispanic 
Oral History Collection at the Kansas City Public Library, this study brings Latina voices into 
conversation with archival flood photographs, official flood documentation, and public news 
coverage. Using archival research and rhetorical analysis informed by public memory 
scholarship and LatCrit theory, the project investigates how institutional and newspaper 
narratives shaped public views of recovery after the 1951 flood and how Latina oral histories 
challenge those narratives. Early findings suggest that public accounts frame recovery in terms of 
rebuilding, order, progress, and technical solutions. At the same time, the oral histories highlight 
displacement, neighborhood change, community response, and the enduring impact of survival. 
Hernandez’s memories keep the flood connected to everyday life on the West Side, while 
Bustamante’s testimony shows that recovery was uneven and intertwined with broader 
community and cultural structures. Together, these oral histories challenge the idea that the flood 
can be understood solely through official data. Instead of viewing community memory as just an 
addition to the archive, this project argues that personal testimonies fundamentally alter what is 
considered the historical record. Scholars, educators, and public historians should see oral 
histories as essential for understanding disaster, recovery, and urban change in Kansas City. (265 
words) 
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Black Friday: Finding Community 

This paper examines the social and cultural impact of the 1951 Kansas City flood, commonly 
referred to as “Black Friday,” with a focus on the resilience of Hispanic communities in the 
Argentine and Armourdale districts. While existing scholars largely emphasize infrastructural 
failure, economic damage, and governmental response, my research centers on the lived 
experiences of marginalized populations whose contributions have often been overlooked. 
Drawing on archival materials including oral histories, interviews, institutional records, and 
historical surveys, this study highlights how Hispanic residents relied on mutual aid networks 
and community-based organizations to navigate the crisis. 
 
Primary sources, such as testimonies collected by the Kansas City Public Library and the State 
Historical Society of Missouri, provide an insight into the immediate and long-term effects of the 
flood. In particular, the oral history of Severiano “Chevie” Alonzo shows the essential role of the 
Guadalupe Center in providing shelter, food, and other necessities to displaced families. These 
accounts demonstrate that, in the absence of sufficient formal support systems, community 
solidarity functioned as a vital mechanism of survival and recovery. 
 
More so, this research incorporates comparative analysis using reports from the National 
Weather Service and publications such as KC Hispanic News to evaluate how responses to the 
1951 flood shaped subsequent disaster preparedness and community resilience. By combining 
qualitative and quantitative evidence, this study underscores the enduring significance of 
collective action within marginalized communities. Ultimately, it argues that the history of the 
1951 flood cannot be fully understood without acknowledging the critical role of Hispanic 
communal networks in both immediate relief efforts and long-term recovery processes. 
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Voices from Argentine: Latina Experiences of the 1951 Kansas City Flood 

The purpose of this study is to capture the lived experiences of Latina individuals, particularly 
Latina women Lucy Lopez and Ester Gonzalez, during the most disastrous flood in Kansas City 
on July 13, 1951. This study examines how the community reshaped and adapted after chaos and 
how being displaced out of their city Argentine challenged the community, social bonds, and 
sense of belonging. This study explores how the 1951 flood caused displacement between Latina 
families and how families supported their connection within their community and rebuilt their 
sense of belonging after a catastrophe. This study explores how racial and gender minorities are 
abandoned by government and society in disastrous situations with little to no service aid and 
proper instruction, and how Latina women are marginalized during and after disaster. The 
Kansas River rose above its 33-foot flood walls and drove over 100,000 people from their 
homes. Multiple homes were destroyed by the flood, following Ester Gonzalez notes, that her 
family house had water flood over the top chimney of the house. Victims were displaced from 
their homes and had to stay in the city auditoriums, friends' houses, even Lucy Lopez’s notes, her 
family had to flee their home and stay in Penn Valley Park. After the flood, citizens stayed in 
touch with the community, following Lopez commuted back to her high school after relocating 
homes permanently. Post flood, Latina communities can return, recover, and rebuild their 
communities after traumatic situations, even with prejudice against Hispanics, by taking action 
and control of their cultural livelihood, embrace their community, and traditionality as a 
community to renewal, empower, and create stronger identities after the horrific displacement. 
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Submerged Stories: Latinx Communities, Education,  
and the 1951 Kansas City Flood 

This project examines how the 1951 Kansas City flood impacted Latinx communities, focusing 
on how disaster, displacement, and systematic inequality shaped access to education. Although it 
is well documented that the flood resulted in economic loss and infrastructure damage, there is 
little discussion about the effects it had on the Latinx community and their representation in 
historical archives. This project aims to bring forth the stories and testimonies of the Latinx 
community, which have largely been absent in historical documentation 
 
Research includes a combination of primary and secondary sources, including local newspaper 
coverage, bilingual publications such as Dos Mundos, and oral histories with individuals such as 
Catherine Reyes and Carmen Rangel. These sources provide insights into the lived experiences 
of Mexican American families regarding displacement, labor, and educational barriers. Oral 
histories are especially significant to this work, as they highlight personal accounts that are 
absent or invalidated in official records.   
 
Scholarly studies on educational inequality and environmental justice provide a framework for 
analyzing these experiences. Scholars such as Gloria Ladson-Billings emphasize that educational 
disparities are rooted in structural inequality, while Laura Pulido demonstrates how 
environmental risks are shaped by racialized urban development. These expert perspectives 
suggest that the effects of the flood must be understood within broader systems of inequality.  
 
By connecting these historical conditions to modern-day narratives, this project also considers 
how Latinx youth are positioned within present-day educational and media spaces. In recent 
years, social digital platforms have often portrayed Latinx youth through stereotypes that 
emphasize disengagement from traditional academic paths. However, this project argues that 
such representations ignore the historical context of inequality in educational spaces and frame 
contemporary inequality as a phenomenon of the past.  
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Natural Disasters Expose Systemic Issues, The 1951 Flood 

The purpose of this project was to determine to what extent federal, state, and city authorities 
were aware of the risk of the 1951 Flood, and how the Latino community within the KC area was 
particularly vulnerable. The study followed a top-down approach, examining the policy decisions 
of officials, and what knowledge they had as they made them, and then focusing on the impact. 
This was done through a review of the literature, history of KC politics, as well as primary 
source archival interviews of people from the Latino community who lived through it. The rains 
produced that year were record breaking, and it wasn’t just the deluge, but the duration that 
added to the devastation. At the turn of the 19th century, Kansas City begins expanding outward, 
which creates a shortage in land, particularly industrial land. Factories were then moved closer to 
railroads, railroads requiring low grade, or slopes, such as floodplains. There was a significant 
push to create a system of levees, that was ultimately rejected by both voters and the elites, as 
they would have lost the space to house their low income workers. In 1928 a flood shakes the 
city to its core, and as the city was drawing up plans for dealing with it, the Great Depression 
takes hold. These new plans falsely assumed the 1928 flood was the greatest possible flow for 
the river. With a significant population of Mexican Americans living within the floodplain, many 
were unable to return to their condemned homes, forcing them to move to north KC, or simply 
leave the city altogether. Greed ripped our Latino community apart, and there are few records of 
the true scale of what was lost. 
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Eric Thong 
Faculty Mentor/Instructor: Dana Hoffmann 
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Latina Life, Latina Strife 

Natural disasters are by their nature destructive, cataclysmic events. From volcanic eruptions to 
earthquakes. And the Great Flood of 1951 is no exception. This flood caused local water basins 
to overflow and flood areas across Kansas and Missouri, leading to millions in property damage 
and impacting thousands of people, including the lives of latinas. It’s easy to get swept away by 
the statistics and numbers, but it’s also important to look at these disasters on an individual level. 

The purpose of this project is to analyze the lives of Latina women in America and highlight the 
unique struggles that they face because of or as a byproduct of their identities, with an emphasis 
on around the time of the 1951 flood along with using the context of the flood to see how the 
struggles they face get magnified under the lens of a natural disaster such as this. 

To accomplish this, I will be looking into various sources that highlight latina experiences and 
other research involving latina struggles such as Anzaldúa’s “Borderlands/La Frontera: The New 
Mestiza”, which draws upon the author’s own experiences as a latina and highlights the 
“borders” or differences between different ethnic groups along with an interview with Josephine 
Lopez, who is a latina who lived through the great flood. And of course, various articles that 
delve deeper into how latina women struggle in the U.S. 

These sources demonstrate the struggles and challenges that Latina women face, including but 
not limited to; laws designed specifically to harm them, mental health issues being compounded 
by the ways they interact with their U.S. environment, and how the effects of domestic violence 
differ between latina and non latina women. But while their lives can be full of strife, they press 
forward unbowed. 
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Faculty Mentor/Instructor: Dana Hoffmann 
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The Role of Evacuation Procedure in the 1951 Flood of Kansas City 

The 1951 Flood of Kansas City was a devastating natural disaster that displaced tens of 
thousands of residents, and resulted in the deaths of 6 people. Neighborhoods of lower elevation, 
such as Argentine and Armourdale, were hit particularly hard. While the effects on businesses 
were not as severe as expected, many families were displaced, lost their homes for good, and 
some lost family members and friends. This project analyzes how evacuation procedures and 
government involvement in them played a key role in the displacement and tragedy of the 1951 
Flood. Much of the information available about the government response to this natural disaster 
is vague and missing key details, making it crucial to understand what happened, and what the 
lived experience was like for those who lost their homes to the Flood. This project aims to 
uncover how the government response impacted Latinx residents, and will do so through the oral 
history of Manuela Cruz Lozano, newspaper coverage at the time of the Flood, and comparative 
pieces of other natural disaster responses. Through the use of rhetorical analysis and comparative 
research, the results show that while government response was present during the 1951 Flood, 
many residents were not given adequate notice to evacuate, and limited transportation was 
available outside of personal vehicles until air rescue arrived. It echoes the response of disasters 
like Hurricane Katrina, where many were stranded for days and drowned in the wake of the 
storm. Ultimately, there is significant information to be learned from the response to the 1951 
Flood, as the failures of local response echo natural disasters of the past 30 years. 

 

  



 

[129] 
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Faculty Mentor/Instructor: Dana Hoffmann 
EUReka! Course: ENGLISH 307WI – Language, Literacy, Power 

Flooded Economies:  
The Unequal Economic Impact of the 1951 Kansas City Flood 

This project investigates the economic ramifications of the Great Flood of 1951 utilizing archival 
audio, oral histories, and scholarly research. People often remember the flood for the damage it 
caused to buildings and other things, but my study says that the most important effects were not 
only economic, but how it negatively impacted local businesses and made communities less 
stable. This project uses primary sources like radio broadcasts from the Marr Sound Archives 
and Agustin Medina's oral history to assemble collectively a picture of how the disaster 
happened and how it affected the daily lives of the Mexican American community that it struck 
so hard. 

The use of live radio coverage provides my listeners insight into the urgency and severity of the 
situation as it was unfolding in front of their eyes, while Medina’s account offers a personal 
perspective on the challenges faced by small business owners and communities of immigrants. 
My primary sources are supplemented by secondary scholarly resources that help conceptualize 
the broader economic and community effects that the event had on Kansas City’s immigrant 
population. Combined, they reveal how industries such as restaurant and food, manufacturing, 
and transportation were all disrupted, leading to much longer term financial consequences.  

In addition to my examination of the overall economic damage, my project highlights how the 
effects of the flood were not evenly distributed. Drawing on insights from Critical Race Theory, 
this research highlights the marginalization of the Mexican American community during this 
event, as the effects of the flood were most certainly unevenly distributed and these populations 
faced even greater economic hardship and slower recovery due to inequalities.  

My project reinterprets the 1951 flood as both a natural disaster and a significant economic event 
that highlighted and exacerbated existing inequalities, illustrating how economic and 
environmental crises can yield enduring economic and social ramifications.  
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Accuracy of Post Visit Medical Summaries Written by  
Artificial Intelligence Vs Human Written Ones 

Introduction : The topic that I am researching is one that is not often discussed and needs to be 
discussed more because problems happen and things can go wrong because AI is not always 
100% accurate and when it comes to medical things like after visit summaries especially after 
surgeries or big procedures which is what I am focusing on for this. It is important that the 
information provided for Doctors and Nurses providing care for the patient after that all the chart 
information is 100% accurate to prevent later issues and bigger problems in the future. The 
research question also can show the rapid increase in AI usage and quality when it comes to 
things like this. Now Doctors are more than likely using a better type of AI technology when 
creating their summaries and not using Chat GPT like the individuals who are not in Healthcare. 
Therefore it is less likely that their information will be incorrect or messed up but it is also not 
unlikely that it could. AI generated summaries can also be a good thing for people in Healthcare, 
there are both pros and cons to this research topic. 

Research Question : The question is “How does AI generated summaries of patient visits 
compare to human written ones in terms of accuracy?”  

Methodology : To be able answer this better and describe the potential pros and cons of this 
topic I need to do more research. The type of sources I plan to use for this are articles that I find 
online that are peer reviewed and are accurately credible for my project, I also plan on looking 
into studies done with charts, and graphs that give accurate numbers and information on how 
much AI has really helped those in healthcare with their summaries after a patient visit, lastly I 
plan to look into possible surveys done by patients after visits that may or may not have 
complications with their information after their procedure was done.  

Conclusion : As I move further into my research on this topic and question I hope to be able to 
fully answer this question and provide a better understanding for others who may possibly see 
this because as stated I feel this topic is not discussed as much as it should be and is an important 
topic because errors in healthcare and after visit summaries can have bad end results that are not 
wanted.  
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Tristan Feener 
Faculty Mentor/Instructor: Spencer Keralis 
EUReka! Course: GECRT-AH 113 – Text Technologies 

Photographic Intelligence: Artificial Intellect in Image Modification 

The utilization of technology has expanded exponentially in the past decade, giving rise to one 
particular invention with numerous applications: Artificial Intelligence (A.I). Today, A.I engines 
can be utilized in the generation of nearly unlimited ideas and/or media products “based on 
provided data, significantly expanding the capabilities of modern content and offering new 
prospects for the creative industry” (Gavran, 2025). Artificial Intelligence contributes toward 
production effectiveness, however, there exists a caveat concerning authenticity and 
responsibility. 
 
For example, photographic editing tools, such as Adobe Lightroom, provide manual modification 
of an image. Additionally, this application provides an A.I system to assist in image generation 
and editing that photographers may use freely for their works. However, as it may concern 
general clientele and the public, I ask this: How does generative A.I in commercial photography 
challenge ethical responsibilities around authenticity, and what moral obligations do 
photographers have to disclose A.I involvement in their work?  
 
This project consists of hermeneutic, qualitative, and quantitative research, with several close 
readings analyzing similar findings and conclusions to contribute to my own. Additionally, I 
have an experiment involving A.I image generation and fellow peers/willing participants which 
examines effectiveness in discerning between reality and the imagination of an Artificial 
Intelligence. 
 
Through my readings, I have found numerous instances where this technology can be used 
excessively and produce misleading results. For example, “(o)ne such field of study is artistic 
style transfer, which enables users to add the distinctive styles of well-known painters to their 
photos…Generative Adversarial Networks (GANs), have transformed the transfer of artistic 
styles and provided a way to make this creative process more accessible to anyone”(Mody, 
2023). This system is a prime example of how this technology can be detrimental as it concerns 
originality and authenticity in one’s work due to its’ easy accessibility, allowing nearly anyone to 
imitate the work of well known artists. Additionally, I have found instances, as experimented by 
Kramer Robin et al, where images from A.I systems, such as ChatGPT, were nearly 
indistinguishable from real photos. 

Admittedly, I found numerous arguments supporting and opposing the use of Artificial 
Intelligence. There are simply too many benefits and drawbacks to using A.I to collectively agree 
on a path forward. However, as I have come to conclude through this project. The use of A.I 
systems commercially should require certain regulations and disclosure to avoid overuse, 
copyright infringement, and misunderstandings as it pertains to clientele. 
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Isaiah Forde 
Faculty Mentor/Instructor: Spencer Keralis 
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More Human than Human 

The topic of my research project is how can an individual that is oppressed claim their humanity. 
Especially when you consider how hostile the world is to the oppressed. I will explore this topic 
through the lens of slavery in the BladeRunner franchise. While there are many works of fiction 
in the franchise, I will be specifically be focusing on the two main films BladeRunner and 
BladeRunner2049.  The BladeRunner franchise is a good tool to do this because a core element 
of the franchise is how does an individual in bondage claim their humanity when they our only 
seen as less then human. The method by which I will do this is analyze the films. Looking 
specifically at the replicant characters. Who in the context of the films are used as disposable 
slave labor because they were biologically engineered specifically for that reason. However, 
despite the fact that replicants were created to be subservient they exhibit traits no different from 
a regular human. I will also read academic writings on the films because many scholars of 
different fields of study have also found it useful to look into the BladeRunner franchise when 
considering how one claims their humanity. 

With my project findings I hope to shed some light on how someone can self-actualize. Because 
doing so can be a very difficult at times. Especially if you are a member of a marginalized group. 
But the replicants of the BladeRunner films find a way. Although it is often at the expense of 
their lives, we can still get something out of the films. 
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Alexandra Guevara 
Faculty Mentor/Instructor: Spencer Keralis 
EUReka! Course: GECRT-AH 113 – Text Technologies 

Encoded Bias: How AI Training Data Reinforces Racial Inequality in 
Generated Images 

Artificial intelligence (AI) image generators are increasingly shaping how people visualize 
identity, professions, and beauty. However, these systems often rely on large datasets that reflect 
historical and social inequalities. This project investigates the research question: How do biased 
training datasets influence racial disparities in AI-generated images? The study is significant 
because biased visual outputs can reinforce stereotypes, misrepresent marginalized groups, and 
contribute to inequality in digital spaces. 
Using a qualitative and interpretive methodology, this research combines a literature review with 
hands-on experimentation. Scholarly sources on algorithmic bias and machine learning are 
analyzed to establish a theoretical foundation. In addition, multiple AI image generators are used 
to produce images based on prompts related to professions, social roles, and beauty standards. 
The generated images are then examined using thematic analysis to identify patterns such as 
overrepresentation, stereotyping, and the prevalence of Eurocentric features. 
Preliminary findings suggest that AI-generated images frequently overrepresent white or 
Western features and associate certain racial groups with specific professions or roles. These 
patterns reflect the biases embedded in the training datasets rather than neutral or objective 
outputs. The results align with existing research that demonstrates how AI systems reproduce 
societal inequalities. 
This study concludes that biased datasets play a direct role in shaping unequal visual 
representation in AI-generated images. The findings highlight the need for more diverse and 
ethically developed datasets, as well as greater accountability in AI design. I hope the 
contribution to the field will be providing visual evidence of algorithmic biases and 
demonstrating the importance of ethical dataset development in AI. I believe this research could 
encourage more diverse datasets and responsible algorithm design. Ultimately, this research 
contributes visual and analytical evidence to ongoing discussions about fairness and 
representation in artificial intelligence. 
Works Cited  
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Zubeer Mohamed 
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From Stats to Viral: How Technology Shapes Basketball Players and Media 

Introduction: Basketball has been impacted by technology in the way it is recorded and 
perceived in society. In the past, statistics were kept manually, and this made them less accurate 
and sometimes incomplete. This meant that some performances were recollected through stories 
rather than statistics. Wilt Chamberlain’s 100-point game is arguably the most talked-about 
performance in the history of the game, but there is little full video evidence of the game. Today, 
the game is recorded more accurately and can be shared faster through the use of social media. 

Method: The research will be conducted using a mixed research design. It will include historical 
research using past basketball statistics, quantitative research using modern-day basketball 
statistics, and qualitative research using media and social media. Data will be collected through 
academic articles and official NBA sources. It will also examine modern-day performances by 
basketball players and how information is spread through the media. 

Results: The study indicates that older statistics were not as accurate or sometimes not complete, 
as they were based on manual tracking. On the other hand, modern technology, like advanced 
analytics, tracking technologies, and electronic databases, is more precise and complete. Further, 
the study indicates that social media has greatly increased the visibility of sports, enabling 
basketball players to gain visibility in a very short period. This implies that a player can reach 
millions of viewers with just a single performance or clip in a very short period. 

Conclusion: Technology has greatly impacted basketball statistics and has made basketball 
players more visible in the game today. This has impacted how basketball players are viewed and 
measured, as their performance is now evaluated using more precise data and analysis. It has also 
affected how basketball players build their reputations, as their visibility has greatly increased 
their popularity. Technology is a major contributor to basketball culture and has impacted how 
basketball players are viewed and measured. 
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Dylan Ortiz 
Faculty Mentor/Instructor: Spencer Keralis 
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The Double-Edged Sword of Feminism: The Reception History of  
I Spit on Your Grave 

This research will examine the evolving reception of the controversial 1978 film I Spit on Your 
Grave, by focusing on how its depiction of gendered violence has sparked ongoing feminist 
discourse. When the film was originally released, it generated significant backlash, particularly 
from feminist critics who viewed it as exploitative and harmful. One critic Roger Ebert even 
went on to call it "a vile bag of garbage" however, in more recent years, some scholars and 
online audiences have reinterpreted the film as a narrative of female empowerment and 
vengeance. With this shift in perception, it can create important questions about how cultural 
attitudes toward feminism, media representation, and gender discourse have changed over time. 

By drawing on scholarly perspectives from critics such as Emily A. Troisi, Laura B. Kellough-
Pollock, Patricia Ann Fulf, and Susan Gubar, this research will be able to analyze the rhetorical 
discourse surrounding the film across different historical contexts. By using academic articles 
and film critics, the study will be able to compare initial audience reactions in 1978 with 
contemporary interpretations from modern viewers, scholars, and online communities. This 
project will also consider how the film’s classification within the rape-revenge genre contributes 
to its contested meaning. 

By being able to examine both past and present responses, this research will be able to highlight 
how interpretations of the film reflect broader societal tensions surrounding feminism and the 
representation of violence. This study will also argue that the shifting discourse surrounding the 
film I Spit on Your Grave demonstrates how media discourse can be continuously re-evaluated 
as cultural values evolve and change. Ultimately, this research will contribute to ongoing 
conversations about the role of controversial media in shaping and reflecting public attitudes 
toward gender and power. 
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Hollywood Calls It Promising, The Audience Calls It Trash 

This project aims to explain the relationship between poor audience reception and movies pushed 
out by asking how marketing and directorial choices contribute to negative responses. By using 
Emerald Fennell's adaptation of Wuthering Heights as a case study, I will show why the original 
book by Emily Brontë has historical and social significance, and why balancing the original value 
of the text with creative liberties is important to meeting audience expectations.  
 
To determine whether the marketing choices that received negative reviews had any impact on 
how well the film performed on its own, I will compare IMDb ratings with actual Box office 
performance receipts from Office Mojo data. My method relies on a literary criticism approach, 
comparing Emily Brontë’s original 1847 novel with its modern adaptation. Collecting evidence 
includes close reading of the novel, analysis of the film’s artistic and narrative choices, and 
evaluation of audience and critic responses through IMDb reviews and Box Office Mojo data. 
Additionally, Robert Marich’s marketing theories provide a framework for assessing promotional 
strategies and their effectiveness. 

So far, reviews on social media have been mixed; some fans can argue that, visually, the film has 
good taste. However, many critics point out that to twist the work of Brontë into an erotic love 
story narrative erases the themes of abuse, racism, and classism.  

The study highlights the importance of maintaining thematic integrity while effectively 
communicating a film’s identity to audiences, especially stories containing themes of abuse, 
racism, and similar, offering insight into the evolving relationship between film marketing and 
viewer perception. 
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Sports Betting Applications Want Your Money 

Since the Supreme Court’s decision in Murphy v. National Collegiate Athletic Association in 
2018 opened the door to legal sports gambling nationwide, many states have begun allowing 
various sports betting applications to operate within their jurisdictions. These applications often 
utilize promotional activities to encourage user engagement; however, while odds and potential 
payouts may be enhanced, this does not necessarily translate to increased user profits. 
 
My research question is: How do advertising and promotional activities on sports betting 
applications influence user activity, and what impact does this have on user profitability? 
 
The primary method of my research I am employing is interpretive analysis. I have collected 
sources that offer diverse perspectives from the gambling industry, along with relevant statistics 
on user activity. This approach enables me to extract critical insights and draw informed 
conclusions. One key finding is the relationship between gambling behavior and user 
engagement activities, including advertising. For instance, users are often prompted to place bets 
when platforms advertise “30% profit boost on qualifying wagers.” Additionally, social settings 
that encourage betting can increase activity; however, there is no conclusive evidence that such 
promotional strategies improve user profits. 
 
Furthermore, the lack of guaranteed winning strategies suggests that these promotional activities 
may serve more as tools for sports books to attract less confident gamblers. Ultimately, it may be 
wise for individuals to exercise caution and recognize that sometimes the best decision is to 
abstain from betting altogether. 
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The Architecture of Silence: A Media Archaeology of the 1807 Slave Bible 

This research project investigates the 1807 edition of Select Parts of the Holy Bible for the use of 
the Negro Slaves in the British West-India Islands as a "text technology" specifically engineered 
for colonial subjugation. While existing scholarship typically addresses the 1807 Slave Bible 
through the lens of British missionary history, this study employs media theory and artistic 
intervention to analyze the document's physical and digital "voids." The central research question 
explores how the strategic editorial omissions of the text functioned as a sophisticated tool for 
the psychological modification and behavioral control of enslaved populations. The methodology 
uses a mixed methods approach that connects the digital and the physical. First, a quantitative 
"distant reading" was conducted using Voyant Tools to compare word frequencies between the 
1807 edition and the 1611 King James Version. Second, a qualitative "media archaeology" was 
performed through the creation of a small scale, handmade book using blackout poetry 
techniques to visualize the "presence of absence.” This artifact reflects how the Slave Bible 
physically redacted the approximately 90% of the Old Testament and 50% of the New Testament 
removed by the original editors. The data shows that by cutting out stories of freedom-like the 
Exodus-the editors forced their “Slave Bible” to focus almost entirely on 'obeying' and 'serving.' 
Based on Walter Ong’s idea that what we read shapes how we think, I concluded that the Slave 
Bible worked by limiting what enslaved people were allowed to imagine or believe. By using 
blackout art to show these gaps, this project physically demonstrates how censorship is used to 
hold onto power and gives the audience a chance to see and feel how history was silenced. 
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Likes, Posts, Scroll: How Digital Media Influences  
College Students’ Perception of Success 

Social media has become increasingly prevalent in shaping how college students today understand 
and view success. This study will examine how exposure to curated online posts contributes to far-
fetched expectations and negative self-image. The main question of this research is how social 
media affects college students' perception of success and how it leads to detrimental outcomes. 
 
This research will use qualitative research based on interviews with students across campus. 
Participants were asked questions regarding their social media usage, exposure to career-related 
content, and their response to these posts. The data will be analyzed using thematic analysis to 
help find patterns that are related to social anxiety, comparison, and how they perceived their 
achievements.  
 
I anticipate the research findings point to frequent exposure to these portrayals of success can lead 
students to not only self-doubt but also to compare what they have achieved versus what is being 
posted. Students also adopt a narrow portrayal of these success such as income and how prestigious 
the job is, rather than a career that may better fit them. These anticipated results are supported by 
prior research, which claims that social media indeed is associated with increased anxiety over 
one's future and distorts the image of career success (Chou and Edge 118; Li, Feng, et al.). 
 
This study aims to explore how social media may play a significant role in affecting college 
students by shaping an unrealistic perception of career success. The findings may highlight the 
need for raising awareness and media literacy for students to help them interpret and develop more 
realistic expectations for their futures. 
 

Works Cited 
 
Li, Feng, et al. “The Effect of Social Media Use on Employment Anxiety of College Students: The 

Mediating Role of Social Support.” Frontiers in Psychology, vol. 16, Frontiers, Sept. 2025, 
https://doi.org/10.3389/fpsyg.2025.1477306. 

 
Chou, Hui-Tzu Grace, and Nicholas Edge. “‘They Are Happier and Having Better Lives than I 

Am’: The Impact of Using Facebook on Perceptions of Others’ Lives.” Cyberpsychology, 
Behavior, and Social Networking, vol. 15, no. 2, 2012, pp. 117–21, 
https://doi.org/10.1089/cyber.2011.0324. 

  

https://doi.org/10.3389/fpsyg.2025.1477306
https://doi.org/10.1089/cyber.2011.0324


 

[141] 

Isyss Urzua 
Faculty Mentor/Instructor: Spencer Keralis 
EUReka! Course: GECRT-AH 113 – Text Technologies 

Caught in the Algorithm:  
Facial Recognition, Misidentification, and Risk in Kansas City 

Facial recognition technology has been commonly used in criminal investigations, yet concerns 
about its accuracy and potential bias present themselves within our justice system. The purpose 
of this study is to examine the role of facial recognition in misidentification, especially among 
marginalized communities, and evaluate its effects on equality in the criminal justice system. 
This research was conducted by analyzing prior research, reports, and reported cases of 
misidentification. Research showed that these systems present higher incidences of 
misidentification among individuals of color and women, resulting in false allegations and 
arrests. These errors show significant flaws in the technology's reliability when used by law 
enforcement. These findings suggest that continuing to use this technology without the 
appropriate regulations would increase the current inequalities in our criminal justice system. 
Overall, this study highlights the importance of regulated guidelines, better accuracy, and ethical 
concerns when incorporating facial recognition technology into investigative procedures. 
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Vaccination and How it Affects Ebola Fatality Rates 

Ebola is a severe and often fatal hemorrhagic fever that originated near the Ebola river in the 
Democratic Republic of Congo (DRC). Symptoms include fever, vomiting, and internal 
bleeding, with fatality rates around 50%. We asked the question, how did the availability of the 
Ebola vaccine impact total fatality rates? To address this question, we created graphs of annual 
Ebola cases from 2014 to 2025, with an emphasis on the DRC and some West African countries. 
The data showed a spike in deaths in 2017 and a decrease in 2020, showing a possible impact of 
the vaccination on total deaths as 300,000 people in the DRC were vaccinated in 2020. 
Following the introduction of the vaccine, mortality declined; however, the case-fatality rate 
continued to fluctuate. Although the overall scale of the outbreak decreased, local outbreaks 
became more severe. The vaccine reduced overall transmission, but the remaining cases still had 
a high rate of fatality. The vaccination helps prevent transmission of the virus; however, if Ebola 
is still contracted, the virus is highly fatal. Looking forward, what was shown indicates that 
vaccinations are quite effective in preventing the spread of viruses or diseases. While it is not the 
cure, it prevents new cases and high death tolls. 

 

  



 

[144] 

Brock Berry, Ainsley Heffern, Arielle Reed, Noelle Schmidt, &                 
Yadira Zarco Fragoso 
Faculty Mentor/Instructor: Julia Snyder 
EUReka! Course: GECRT-SC 101 – How Do I Live in a Changing World: Viruses & Immunity 
Arms Race 

Understanding the Long-Term Symptoms and Effects of Ebola 

The purpose of our presentation is to overview the long-term effects of Ebola on survivors. Ebola 
is a virus that causes hemorrhagic fevers and has an extremely high fatality rate. Survivors have 
long-term health effects, ranging from musculoskeletal to neurological in nature. The data found 
suggests the up to 87% of Ebola survivors developed arthralgia, 48% had headaches, 43% 
developed myalgia, and 12% experienced memory loss. Other symptoms included ears, nose and 
throat (ENT) symptoms, ocular and hearing problems, hand-and-feet problems, and depression. 
In many cases, it may be difficult to track long-term effects of Ebola infections due to low 
survivability rates and poor documentation amongst survivors. As a result, some data may be 
skewed or there may be gaps in knowledge that researchers are working to fill. Of the data 
collected, symptoms may be understood further. For example, encephalitis is a common issue 
during the acute phase of Ebola, which correlates to higher headache and ENT problems, along 
the ocular and aural issues. Hemorrhages and a compromised immune system may have led to 
chronic inflammation and an overactive immune system years after the acute phase of Ebola has 
ended. In conclusion, survivors of Ebola may have many symptoms long after their recovery that 
may greatly impact their lives. Knowledge about how these symptoms can affect patients in the 
long run can help medical professionals and researchers to have a fuller understanding of Ebola, 
its causes and its effects.  
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Human Immunodeficiency Virus (HIV) 
Since the 1980s, the Human Immunodeficiency Virus (HIV) has plagued the immune system of 
its host, but in the last few decades, modern medicine has made great advancements in treatment. 
In the United States (US), the development of private and public services has increased access to 
treatment and reduced prevalence, but public awareness is lowering in the younger generations.  
We looked at available treatment options in the American healthcare system, the public responses 
to treatment, and the stigma surrounding the virus.  While globally about 77 percent people with 
HIV receive antiretroviral treatment, only about 74 percent of patients in the US actually follow 
strict adherence to their treatment regime. Adherence to treatment is defined as suboptimal 
or poor and public education of HIV/AIDS is decreasing. Additionally, there is a positive 
correlation between wealth of the US and the heightened use of private sector for HIV testing.  
The quality of the testing is found to be similar in performance between private and public sector 
HIV testing. Poor adherence to HIV treatment and a negative public perception ultimately leaves 
the population more vulnerable to transmission and decreases the overall national health. Having 
as many available screening, testing, and treatment options with consistent quality will reduce 
prevalence. The balance between what is available and the public perception of the 
virus determines the effectiveness of treatment. 
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Advancements in COVID-19 Care and Vaccination Outcomes 
In this poster we discuss advancements in treatment for COVID-19 and how vaccination has 
altered clinical outcomes since 2020. We examined data for vaccine impact, availability for 
vaccines to the public, and how safe vaccines are. There are several trends apparent in the data, 
the first being that the fewer people that are vaccinated for covid, the more COVID-19 
infections, hospitalizations, and deaths there are. We also see that low-income areas that have 
less vaccine availability also have higher death rates from the virus. Data on vaccine safety 
indicates that some individuals report long-term effects such as anemia and fatigue, these side 
effects are less common than the benefits of vaccination. Our interpretation of the results are that 
higher rates of vaccinations will result in lower rates of death. Knowing this, areas that are less 
vaccine-assessable would have higher rates of death and would need to be prioritized for aid. 
Widespread vaccination may end up being a priority as the positives of such far outweigh the 
negatives. In conclusion, this poster will help raise awareness about the severity of COVID-19, 
as well as the positives and negatives of treatment against it. This matters for the future of 
COVID-19 because of how much potential infection could be avoided should people be well-
informed about their treatments. 
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HIV and the Lymphatic System  

This research project aims to find the relationship between HIV treatments and the lymphatic 
system, and how they come together. These treatments known as Anti Retroviral Therapies, or 
ARTs, help stop the replication of HIV. We looked at data to do with CD4 cells because HIV 
infects CD4 cells. While looking at data that shows CD4 cell count versus the viral load in 
patients infected with HIV, we also looked at the CD4 cell count in HIV infected patients who 
were on ARTs over time. Our results found that patients infected with HIV that have a high viral 
load tend to have a lower CD4 cell count as opposed to those with a lower viral load. We found 
that patients infected with HIV but on ARTs were able to increase their CD4 cell count over 
time. We also found that the viral load decreased over time in HIV infected patients on ARTs. 
There is a direct relationship in our first finding between viral load and CD4 cell count, which 
shows what part of the lymphatic system the ARTs might be working with. In our second and 
third findings, we found that while on ARTs, CD4 cell count can increase over time while the 
viral load decreases. This shows what ARTs specifically do for the lymphatic system. Both of 
these findings directly overlap with our first finding that a low viral load leads to a higher CD4 
cell count. These findings suggest that ARTs might be responsible for a low viral load leading to 
a higher CD4 cell count. Our data proves that ARTs may not work directly with the lymphatic 
system, but rather inhibit HIV replication enough so that the system, specifically CD4 cell count, 
can recover in order to do its job and fight against the infection. Through our research, we aim to 
educate individuals on the way HIV works in the body and how ARTs work to counteract HIV.  
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Global Health Inequities, Mpox Response and Preparedness 

Our project examines how global health inequities affected the response to the Mpox outbreak by 
comparing disease spread, healthcare access, and public health preparedness across different 
regions. To take on this question, we analyzed data on vaccinations, recent outbreaks, case rates, 
deaths, healthcare spending, and access to public health resources using sources such as the NIH 
and WHO. Our preliminary findings show that Mpox community transmission has been 
concentrated mainly in parts of Africa and Europe. Other countries have reported either travel-
related cases or past outbreaks. In Madagascar, confirmed cases have recently increased, while in 
the Democratic Republic of the Congo, cases have declined after a prolonged outbreak. The data 
also suggests that lower-GDP countries had a much higher ratio of suspected to confirmed cases 
than higher-income countries, pointing to gaps in testing, diagnosis, and access to care. Together, 
these patterns show major differences in outbreak surveillance and response capacity across 
regions. These results suggest that global health inequities played a major role in how quickly 
Mpox cases were detected, treated, and controlled. Countries with limited healthcare 
infrastructure, weaker surveillance systems, humanitarian crises, and lower vaccine access faced 
greater challenges in responding effectively. By contrast, wealthier countries with stronger 
healthcare systems were generally better able to confirm cases, isolate infections, and reduce 
transmission. This shows that outbreak response is shaped not only by the disease itself, but also 
by the economic and healthcare conditions of affected populations. Overall, this study concludes 
that global inequities significantly influenced the effectiveness of the Mpox response. This 
matters because recognizing these disparities can help improve future outbreak preparedness, 
strengthen global surveillance, and support more equitable access to vaccines, treatment, and 
public health resources. 

 

  



 

[149] 

Hope Drake, Yousef Ahmad, William Garay, & Alexandra Guevara 
Faculty Mentor/Instructor: Julia Snyder 
EUReka! Course: GECRTSC 101 – How Do I Live in a Changing World: Viruses & Immunity 
Arms Race 

HIV Overtime 

Our project highlights how HIV has changed over time, focusing on shifts in treatment, 
public health response, and viral characteristics from the 1980s to the present. We looked 
at historical timeline data, epidemiological trends, and scientific research on HIV variants 
and treatments to try and answer our main question, How has HIV treatment availability 
impacted healthcare over time? Early data show a rapid increase in AIDS cases and 
deaths during the 1980s, alongside limited treatment options and widespread stigma, 
while the introduction of antiretroviral therapies in the 1990s significantly reduced 
mortality and increased life expectancy. More recent data indicates increased treatment 
accessibility, faster diagnostic methods, and a growing diversity of HIV strains due to 
high mutation and recombination rates. These findings suggest that while medical 
advancements have greatly improved outcomes and reduced transmission, the virus’s 
ability to evolve continues to present challenges for treatment and vaccine development. 
Also, public perception and policy responses have shifted over time, reducing stigma and 
improving protections for affected populations. Overall, HIV has transitioned from a 
rapidly fatal epidemic to a manageable chronic condition, though it remains a significant 
global health issue. Understanding these trends is critical for guiding future research, 
improving treatments, and addressing emerging variants on a global scale. 
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HPV Vaccination 
The purpose of our project is to spread awareness of Human Papillomavirus (HPV) and define 
the pros and cons of vaccination.  We will provide evidence that quantifies the reasons why you 
should receive treatment and/or vaccination. Evidence shows that as HPV vaccination rates 
increased from 18 to 58%, the rate of adverse effects in individuals decreased by 2 to 3%. 
Furthermore, the rate of cervical cancer also decreases over the same period of time at about the 
same rate. These results imply that through individuals getting vaccinated, the overall 
community of infected individuals decreases in health issues, and it shows a promising future to 
those who have suffered with HPV. Furthermore, the rise in vaccination rates could lead to the 
overall eradication of the HPV virus. In conclusion our results exhibit that getting vaccinated 
overall brings a positive outcome to one's well-being while minimizing the negative effects on 
the individual. 
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The Spread of Influenza 
This project investigated a selected virus over 5 years to see where it has the greatest impact in 
the United States. As a group, we began by choosing Influenza Type A as our focus, then 
searched for where in the United States the virus had the greatest impact by comparing the 
number of deaths to the number of reported cases. After organizing all relevant data from 2020 
to 2025 into a table, the data showed which states had the most cases for each year. Once the 
data was structured, we noticed a spike in reported cases during the 2021 season, prompting 
further discussion into potential causes and location. During our discussion, we figured that 
because this spike occurred shortly after COVID, weakened immune systems and a return to 
socialization likely contributed to an increased vulnerability. With quarantine restrictions lifted, 
people were eager to resume normal interactions, which may have accelerated the spread of 
Influenza. Our analysis indicated that California experienced the greatest impact, likely due to its 
large population, while Ohio reported the lowest. For many individuals, this information may not 
be important, but for those with a weakened immune system, understanding where Influenza is 
most prominent can be an important factor when deciding where to live. 
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Associations Between Current Ebola Case Rates and  
Long-Lasting Sequelae Among Survivors 

We are researching the relationship between current Ebola incidence rates and the prevalence of 
long-lasting symptoms among infected individuals. Ebola is a virus that leaves long-term effects 
and is often fatal; however, there has been a decline in recent years. Some information we found 
has evidence that shows the trends of Ebola from 2014 to the present day and the long-lasting 
effects for different patients. Long-lasting symptoms include joint pain all throughout the body, 
fatigue, and headaches. Without any treatment for the virus, almost all but 10% of cases are fatal. 
Cases are primarily in Africa. While Ebola outbreaks have declined since the 2014-2016 peak, 
survivors still suffer the lasting effects of the virus, with 60% of them experiencing persistent 
symptoms. The presence of these lasting Ebola symptoms shows that just because the virus is no 
longer present, there are still issues with the health crisis that evolved from it. Furthermore, 
demographic variations suggest that long-term care needs to be adjusted based on age and 
gender. All in all, the Ebola virus still affects around 60% of the 10% of survivors of the 
infection with long-lasting symptoms of joint pain, headaches, fatigue, etc. We hope the 
evidence that we have found will help scientists in the future know how to tackle other upcoming 
diseases and compare the lasting effects with other infections by informing others in the future. 
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Rabies Virus Pathogenesis:  
Neurotransmitter Disruption and Retrograde Axonal Transport 

The purpose of our project is to examine how the rabies virus affects neurotransmitter function 
after entering the body, within the broader context of the nearly 100% fatality rate once 
symptoms appear. Our approach involved analyzing scientific literature and global health data on 
rabies transmission, neurological progression, and infection outcomes. Results show that the 
rabies virus initially replicates in muscle tissue following Category 3 exposure, such as 
transdermal bites, before entering peripheral nerves. The rabies virus then travels to the brain via 
retrograde axonal transport, effectively bypassing the blood-brain barrier and evading immune 
detection. Rabies’ ability to bypass the immune response is a key process that contributes to the 
high fatality rate after the onset of neurological symptoms. Variability in incubation periods is 
associated with factors such as exposure severity and location, which influence disease 
progression and the development of different forms of rabies. Findings indicate that the rabies 
virus avoids early immune response while directly targeting the nervous system, which increases 
difficulty of treatment. Disruption of neurotransmitter signaling in the brain leads to severe 
neurological symptoms associated with the disease. Differences in exposure categories further 
demonstrate how transmission severity impacts infection outcomes and epidemiological patterns. 
In conclusion, the rabies virus relies on retrograde axonal transport and immune evasion, making 
the infection one of the most lethal viral diseases once symptoms appear. The research remains 
significant because, although rabies is rare in the United States, the disease continues to present a 
major public health challenge globally, particularly in regions with limited access to vaccines 
and post-exposure treatment. 
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COVID-19’s Impact on Academic Performance 

Our research revolves around our main question: how did the virus COVID-19 affect student 
learning and academic performance? The purpose of this project is to help people understand the 
role COVID-19 had on students and how it affected their overall academic performance. Because 
of how easily the virus spread from person to person, schools had to find a way to continue 
education without physical interactions. Our approach to this question involved researching 
many studies and statistics of different factors caused by the pandemic (online learning, 
isolation, etc.) and how those factors affected students' overall grades. When looking at the data 
we noticed a general trend of lowered test scores/general grades with the increase of online 
learning environments. Many factors such as isolation, depression, and mental health issues had 
a general increase within students during the pandemic as well. The data shown gives us an idea 
of how the COVID-19 pandemic overall caused a decline in academic performance possibly due 
to the factors previously mentioned. Not only did the virus physically impact people, but there 
was also a psychological impact that negatively affected students. Overall, the research we 
present will show the correlation between the COVID-19 virus and academic performance of 
students during the pandemic. This research question matters because it can help schools and 
students better understand and prepare for a pandemic that could potentially arise in the future. 

 

  



 

[155] 

Matthew Rodas, Anthony Trieu, Sam Benson, Nick Stinnett, & Alex Nguyen 
Faculty Mentor/Instructor: Julia Snyder 
EUReka! Course: GECRT-SC 101 – How Do I Live in a Changing World: Viruses & Immunity 
Arms Race 

Assessing the Impact of Ebola Outbreaks on  
Vaccine Development and Disease Outcomes 

This project focuses on how the Ebola vaccine impacted the research on helping against future 
possible outbreaks of other viruses. We analyzed data on infection rates, death rates, 
vaccination/treatment availability, and locational spread across multiple Ebola outbreaks.  Our 
findings show that vaccine development and implementation after large outbreaks improved 
survival rates and outbreak control. While not a significant decrease, the vaccine slowed down 
the impact. This research highlights how rapid scientific responses can turn deadly diseases into 
manageable threats. It suggests that continued investment and interest into vaccine research is 
important for any future health crises, be it Ebola or other. Results like these help construct 
public trust and support for immunizations worldwide. The Ebola vaccine targeting the 
Orthoebolavirus zairense strand helped mitigate future outbreaks and decrease mortalities. The 
results of our research matter because showcasing the impact of the Ebola vaccine on a virus 
such as Ebola could encourage more countries to develop research on other viruses and 
encourage the public to support vaccines and vaccine research. 
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HIV Stigma 

Our project investigated how the stigma behind HIV affects testing rates. We gathered statistics 
from data that was collected by the CDC in the US and data collected by studies researching 
stigma behind HIV. The CDC estimates that 13 percent of people who have HIV (about 260,000 
out of 2,000,000) are unaware they are infected because only about 36 percent of nonelderly 
adults have ever been tested. Some of the studies show that men who are gay or bi carry a lot 
more of the stigma behind getting tested. The CDC also found that the stigma behind HIV is 
mainly driven by fear. Whether that fear is of the disease itself, the people finding out, or facing 
rejection because they are infected. It is overall the fears, built by this stigma, that is driving 
people not to get tested. One thing studies suggested is the promotion of more at-home testing 
for HIV. The tests do exist, but they are not publicized as much. The at-home tests are shown to 
actually decrease some of the fear behind the stigma in getting tested because it is more private. 
If we can decrease the fear of the stigma in getting tested, we can get more accurate results and 
knowledge of who is infected with HIV. This would also help decrease the rate at which people 
are getting infected because it would create greater awareness. 
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Influenza Mutations and Vaccine Effectiveness 
The purpose of this project is to explain how constant mutations in the RNA genome of influenza 
make the virus difficult to control and why this matters for public health. We analyzed yearly flu 
case numbers and compared them with vaccine effectiveness to understand how changes in 
circulating strains influence infection rates. Our data show significant variation from season to 
season in both infection rates and dominant strains, and these changes are closely linked to how 
effective the vaccines are each year. This reflects a process known as antigenic drift, where small 
genetic mutations allow the virus to evade immune protection. Given that the influenza virus 
mutates rapidly, developing highly effective vaccines is more challenging than for other stable 
viruses. However, vaccination still provides important protection. Overall, our research 
demonstrates that influenza’s constant evolution makes annual vaccination essential for reducing 
the spread of illness and protecting public health.  
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The Influenza Virus 

This project investigates the immunological factors that cause Influenza vaccine effectiveness to 
vary significantly between different age groups. We have gathered vaccination data from 
different age groups to determine how each group responded to the vaccine. We have found that 
most teens and adults use the same vaccine but older people over the age of 60 have 2 different 
types of vaccines they can use. Overall, Influenza affects millions of people globally. We wanted 
to research it at a closer level, that’s why we chose to compare how it affects various age groups 
differently, and specifically in the U.S., that way we can collect more direct data. We wanted to 
figure out the patterns, and who's at a higher risk. Our findings suggest that vaccine effectiveness 
varies across age groups due to differences in immune system strength and response. 
Understanding these differences can help improve vaccine design and target higher-risk 
populations more effectively in the future. 
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How Measles Vaccine Hesitancy is Affecting Outbreaks in the United States 
This project shows how the decreasing of measles vaccination rates in the US have been contributing to 
the recent return of measles outbreaks after this disease was nearly eradicated.  Data from Viral Zone and 
the CDC were analyzed to compare the vaccination rates with the recent measles case numbers. The data 
shows that the areas with lower vaccination rates tend to have more measles outbreaks. For example, Utah 
had lower vaccination rates and higher reports of measles cases compared to other states. Within the first 
three months of 2026 measles cases have reached more than half of total cases reported in 2025. These 
results suggest that when vaccination rates decline, the immunity weakens and the measles virus spreads. 
Lower vaccination rates increase the outbreak risk. Vaccine hesitancy stems from misinformation about 
safety and potential risk of autism, this contributes to the decline of vaccination rates. All of these factors 
contribute to why measles cases are beginning to rise again. Overall, decreasing vaccination rates are 
more linked to the recent increase in measles outbreaks in the US. Promoting vaccination is an important 
route to take to prevent future measles outbreaks and to protect public health. 
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US/French Telephone Headset: Communications  

The Hello Girls were female telephone operators from the United States of America who were 
stationed in France during the last years of World War 1. General Pershing of the United States 
Army recruited them to assist in communicating orders to the front line, replacing soldiers who 
didn’t have the language or technical skills that were required for the war. During the war, these 
women were treated as soldiers and under military restriction while serving in the army. 
However, these women would not be getting the same recognition for their services until 1977, 
when very few of them were still alive. In historian Jorn Leonhard’s book Pandora’s Box, he 
argues that when the war stagnated, both sides searched for ways to get ahead of their opponent. 
Leonhard said: “At the beginning of 1916, the central question for political and military leaders 
on the western front was how to reconvert the stasis and stagnation of positional warfare into a 
war of movement. The year 1915 had brought no decision on the western front, but new 
opportunities had opened up in the east for the Central Powers" (386). 
 
What is the importance of a U.S./French telephone headset to communications during World 
War 1? Using technology already available for a new purpose allowed armies to try new ways to 
communicate between sectors, ensuring that orders were delivered in real time more quickly and 
effectively than their opponent. In this paper, I will explore the effects that telephone operators 
had on different aspects of World War 1. I will be focusing specifically on their recruitment 
through newspapers, how they were used in propaganda posters, their support of soldiers on the 
front lines, and what they did after World War 1 ended. The use of the telephone headsets 
allowed the Hello Girls to be quick and clear with their communication between areas during and 
after the war. 
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Mess Kits in the First World War: Normalcy in the Trenches 

During the First World War (1914–1918), soldiers fighting in trench warfare across Europe 
endured extreme violence, industrialized warfare, and psychological stress. The stalemate 
brought on by trench warfare produced a dangerous environment consisting of constant artillery 
fire, unsanitary living conditions, and long periods of waiting and anticipating sudden, violent 
attacks from the enemy, forcing soldiers to adapt to a new kind of impersonal mechanized 
warfare. This paper researches how everyday objects, specifically a 1910 mess kit artifact and 
other related contextual sources, describe the emotional and psychological coping mechanisms of 
soldiers while under heavy artillery fire. Historian Jörn Leonhard argues in Pandora’s Box that 
soldiers’ experiences were defined less by heroic patriotism and more by emotional distress, 
uncertainty, and the need to maintain personal connections for survival. While literary critic 
Elaine Scarry claims that extreme pain can destroy language and “unmake” the sense of self, 
deepening the understanding of how human suffering influences perception and affects 
expressions of pain. In this paper, I will analyze a collection of primary sources, including a 
soldier’s engraved mess kit featuring both his wife’s portrait and a nude pinup girl, trench 
photographs, and letters sent by Canadian and German soldiers that describe their daily life. This 
paper will explain how soldiers relied on standardized military objects, letters, and routines 
during the war to preserve their own personal identity as they spent more time in their “soldier 
role," contributing to the overall struggle of retaining normalcy in the trenches. 
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Croix de Guerre: Memories of the First World War 

The men who served the Allies during the First World War showed immense valor in the face of 
the most destructive war in human history to that point. Medals were given to the men by their 
governments as a form of recognition for their service. One such medal was the Croix de Guerre. 
The Croix de Guerre is a French medal of valor which consists of a square cross with two swords 
through it, hanging from a ribbon with green and red stripes. The Croix de Guerre was given to 
both individual soldiers and entire units. This paper analyzes the significance of the Croix de 
Guerre and the role it played in WW1. Through the artifact, this paper will explore historian Jorn 
Leonhard’s narrative in Pandora’s Box of the cult of remembrance after the war and how medals 
played a critical role in shaping it. This paper investigates the methods used by journalists who 
documented the valor of these men, through eyewitness testimony and personal anecdotes. Also, 
this paper will analyze the medal warrants awarded to individuals and units, as the French 
government affirms these men’s stories. This paper argues that the Croix de Guerre appealed to 
the soldier’s pride, while the government’s intentions came from a sense of guilt.  
  



 

[164] 

Kaitlyn Lavery 
Faculty Mentor/Instructor: Andrew Bergerson 
EUReka! Course: History 430RA – WWI Through Its Artifacts  

Joan of Arc: Perceptions and Justifications of the Great War 

Joan of Arc, a strong female figure from the 1000 Years' War, was reborn as a political symbol 
in the First World War. French and American artists revived her image to call back to the 
political and religious implications of her actions during the 1000 Years’ War. Throughout the 
First World War, Intellectuals and artists used the image of Joan of Arc to garner support for the 
war. Soldiers leaned on their understanding of her bravery to endure seemingly endless fighting. 
Why did intellectuals and artists responsible for propagandists continuously use Joan of Arc as a 
symbol for perseverance and victory in the First World War? In his 2014 book Pandora’s Box, 
Jorn Leonhard argued that the combating nations in World War I were focused on helping 
soldiers as the war became one of attrition in the middle of the war. Furthermore, literary critic 
Elaine Scarry, in her book The Body in Pain, contends that bodies communicate pain through 
their display of physical injuries. Professor Andrew Bergerson interprets historical artifacts as 
extensions of the body, suggesting that how they were used by individuals tells the story about 
how and why the war was fought. In this paper, I will analyze photographs, stamps, posters, and 
objects sold in trinket shops depicting Joan of Arc from French and American artists. In doing 
so, I will explore how these artists connected the context of the 1000-Year War to the First 
World War. I will apply how artists and intellectuals used Joan of Arc’s image, and their 
intention to understand how the symbol of Joan of Arc helps soldiers contuine to endure and 
justify the First World War.  
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The Human Machine: Tank Warfare and the Changing Face of the Soldier in 
World War I 

On September 15, 1916, British tanks rolled onto the Somme battlefield for the first time, 
bringing about a new type of mechanized warfare that continues to shape battlefield tactics to 
this day. By 1915, the war between the Allied nations and the Central Powers had reached a 
stalemate on the Western Front, defined by brief moments of movement and long periods of 
stasis, that military leaders sought to solve with new outflanking technology such as the tank. 
This paper asks: How did the use of tank technology reshape both societal perceptions of the 
soldiers in World War I? While some historians argue that new technology did not have a large 
impact on how soldiers were perceived, Jorn Leonhard contends that greater emphasis on 
machinery and equipment overshadowed the heroics of war, while Elaine Scarry emphasizes the 
important role that acts of violence, such as using a tank, play into the way that we structure our 
language and ultimately perceive perpetrators. Using propaganda films and posters, as well as 
the diaries of soldiers, this paper examines representations of tanks and tank operators. I argue 
that the increasingly blurred line between man and machine led to the objectification of tank 
operators by society. 
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The Use of the U-Boats in WWI: Primary Source Analysis of U-Boats in 
WWI, 1917-1918 

In the early stages of World War I, the Germans launched the U-202 submarine, which was a 
769-ton and 69 meters long metal tube with a periscope on top with the capabilities of projecting 
metal torpedoes of explosion.  The German Navy made a decision to use unrestricted submarine 
warfare during 1914, but then quickly quit once they realized the dangers the machine posed by 
destroying civilian ships, which would break war laws. The Germans sank the Lusitania, which 
brought the United States into the war, with President Woodrow Wilson’s decision to join in 
1917. Did the military action of the Germans to continue the use of unrestricted submarines later 
in the war have merit? The Germans were unlikely to get the results they wanted and were 
blinded by the War. Jorn Leonhard, a historian, stated, “The near compulsive quest of the 
German navy leadership for a way to decide the war, which did not seem likely to happen…” 
(Leonard 273) Literary Scholar Elaine Scarry showed how weapons can be justified from 
different groups. Elaine stated that weapons for different civilizations are made for either 
creating or relieving pain. For the Germans, they saw submarines as ending the war and relieving 
the Germans of pain. However, for the British, this was seen as a cruel device that harmed 
innocent civilians and broke war laws. In this paper, I will explore how the Germans and the 
Allies possessed reasonable explanations for their actions from firsthand accounts of their 
writings. I will show ultimately how the submarines were used to show how soldiers were tired 
and full of hate towards the other side, and wanted the war to end.   
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Alexander Rose 
Faculty Mentor/Instructor: Andrew Bergerson 
EUReka! Course: HISTORY 430RA – WWI Through Its Artifacts 

Soldaten und Laus: Die Unterbrechung Zwischen Deutscher Kriegsmedizin 
an der Heimatfront und Kriegsfront 

German soldier Alwin Lydding lay in a warm shelter, on a makeshift bunk with First World War 
entrenchments just outside of the fabric covering over the doorway. Alwin had been recently 
deloused; the same day, though, he felt the all-too-familiar biting he had been redeemed from 
early that day. These wounds are not those which tear through flesh like a bullet but are those of 
a small parasitic bug he is all too familiar with: lice. During the First World War lice plagued 
almost every trench, regardless of its human inhabitants, being responsible for spreading disease 
and irritation throughout. I am asking the question: how did the German army view and treat lice 
between the home front and the front line? Historian Jörn Leonhard argued, in his 2014 book 
Pandora’s Box, that the combatants of the First World War were maintained at a distance after 
the war. Leonhard also described how even medical personnel were branded as soldiers. Essayist 
Elaine Scarry described, in her 1985 book The Body in Pain, pain experienced by individuals to 
be complex and interpreted completely differently between those experiencing the pain and those 
viewing or acting upon another. Historian Drew Bergerson interprets historical artifacts as being 
their own vessel for which to interpret history through, by means of interpreting their 
provenance. In this paper, I will investigate the German treatments for lice during the First 
World War, with a focus on the chemical agent of Trikresol. In tandem with a Trikresol canister, 
I’ve also interpreted German postcards, an American manuscript on the uses of Trikresol and 
field diaries of German soldiers. I will show that German soldiers during the First World War 
experienced lice and, broadly, medical treatment differently throughout the war, contingent on 
differing factors.  
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Emily Shoemake 
Faculty Mentor/Instructor: Andrew Bergerson 
EUReka! Course: HISTORY 430RA – WWI Through Its Artifacts 

Canadian Postage Stamps as Wartime Antidepressants:   
Analysis of WWI Material Culture 

In October 1917, 100,000 Canadian soldiers were sent to the Third Battle of Ypres, where 
30,000 died in attempts to reinforce the Western Front against German artillery. The Allied 
generals predicted the devastating death rates but disregarded them. Earlier slaughters at Somme 
(1916) and Vimy Ridge (1917) undermined soldiers' trust in military judgment. This research 
project explores how Canadian soldiers experienced the trauma of mass death through the lens of 
semi-private correspondence. The artifact centered in this research is the red square King George 
V postage stamp, since Canada was still under British imperial rule. Britain attempted to staunch 
the WWI blood bath with colonial troops from all corners of their empire. World War I historian 
Jorn Leonhard examined the events leading to 1917 as festering acts of global irrationality. 
Literary analyst, Elaine Scarry, theorized that any environment can be converted into a warzone 
or used as the setting for torture. This paper applies prior theories to additional evidence in 
Canadian fill-in-the-blank letters, handwritten letters from the war front, and a propagandic 
lithograph displaying an ideal message between a married couple. Through the King George 
postage stamp, I will argue the necessity of postage stamp accessibility to soldiers as a self-
prescribed coping mechanism, which enabled them to remain mentally stable during torturous 
conditions.  
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Lily Waters 
Faculty Mentor/Instructor: Andrew Bergerson 
EUReka! Course: HISTORY 430RA – WWI Through Its Artifacts 

World War I: Photographs of How American Indians  
Became American Warriors 

The Great War contained diverse ethnic stories communicated through rapidly developed 
technology. The camera was proclaimed by global intellectuals to be the most authentic 
depiction of the war possible. Before the United States entered the war in 1917, social tensions 
among “hyphenated Americans” over what it means to be and to appear loyal American began in 
1914. This rise of questioning identity created movements mobilizing its media and economic 
abilities to create social cohesion, producing representative images of the war before and after 
US entry. World War I Historian Jörn Leonard claims in his 2014 book Pandora’s Box: A 
History of the First World War that both personal and commercial imaging were 
instrumentalized by the intent of the media's circulation.  In this paper, I examine a post-war 
1921 photograph of Choctaw Code Talker Joseph Oklahombi with his family and use newspaper 
articles, photographic expeditions of Native Americans, Choctaw war photographs, and 
academic photograph guides to understand the preserved visual memory of Native Americans in 
the US.  I will explore how photography from the first two decades of the 20th century became a 
tool to promote an idealized memory of World War I, Native American soldiers dissecting the 
features, timing, motivation, and contents of photography. 
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Wil Young 
Faculty Mentor/Instructor: Andrew Bergerson 
EUReka! Course: HISTORY 430RA – WWI Through Its Artifacts 

Child-Sized Soldiers: Pro-Military Culture in the Central Powers 

During the Great War, the Central Powers, especially Germany, gained a reputation for hyper-
militarism. In 1914, political officials, military officers, and intellectuals in the Central Powers 
encouraged a pro-military culture on the home fronts to garner support. How did the spread of 
pro-military messages influence children’s opinions of the war, soldiers, and their national 
identities? In his 2014 book Pandora’s Box, historian Jörn Leonhard explained that Allied and 
neutral countries condemned the intense military culture of the Central Powers, contending that 
German and Austro-Hungarian leaders kept their citizens in an ideological echo chamber. In her 
1985 book The Body in Pain, literary critic Elaine Scarry discusses how many artists avoided 
direct representations of violence in war-related media to portray a sanitized version of the war 
that ignores bodies in pain. In this paper, I will explore the ideological roots behind child-sized 
military uniforms through children’s books by German authors, an Austrian psychologist’s book 
interpreting children’s connection to the war through artwork, and a French postcard and Dutch 
poster condemning the military mobilization of children. I will show how adults depicted 
children as sanitized and sensationalized symbols of the Great War, which encouraged children 
to see soldiers as aspirational figures both during and after the war. 
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