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Welcome to Discovery Day 2023

Discovery Day 2023 marks the 27th year of the Discovery Day Symposium. 
Since 1996, more than 3400 students have presented or co-authored a 
Discovery Project, involving virtually all the faculty and representing 
all academic departments. Discovery Day 2023 will present 61 projects, 
the result of the work of 126 students, 52 faculty/staff, and 18 academic 
departments. The Discovery Committee invites you to join in recognizing 
our students for their creative efforts being showcased today.
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I would like to extend my sincere thanks to all who contributed 
their time and effort to make the critical difference for the 
success of the Discovery Program, which is a key component of 
the Benedictine College experience.

Every spring semester, the anticipation builds: What have our 
students come up with this year? Will there be another new 
play? Have music majors composed new music to premiere? Will 
a concrete canoe float and be able to win a race? Whose mini 
robot will prove the best in the Robot Battle competition? What 
amazing research projects will be covered in the poster exhibits? 
It is always a fun and interesting day.

The true test for any academic program here is the mission 
of Benedictine College. The collaboration with faculty in a 
common academic project is the key to the Discovery Program 
and essential to our mission to educate men and women within 
a community of faith and scholarship.

I invite the entire College community to join me in supporting 
Discovery Day, attending the presentations, listening to the 
keynote address, and witnessing the joy of academic pursuit 
in our students’ areas of interest. It is impossible to attend 
Discovery Day and not be proud of what Benedictine College is 
accomplishing in the lives of our students.

President Stephen D. Minnis
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Discovery Week is always the highlight of our academic year. For 
months (or, in some cases, years) students and faculty have worked 
together to find out something new about the world. Now they are 
ready to share their findings, and we all have a chance to learn some-
thing that no one ever knew before their project was undertaken. 
We are so proud, at Benedictine College, that we offer all of our stu-
dents the opportunity not only to learn what others have discovered 
in the past, but also to add to what people will know in the future.  
Discovery Day gives us all the opportunity to see the fruits of this 
work.

The Discovery Program is an integral part of Benedictine College, 
and its benefits go far beyond the results of the projects you will see 
during this symposium. Original research fosters and strengthens 
the curiosity and love of learning that are the foundation of a lib-
eral arts education. Collaborative work develops the bonds of com-
munity among students and faculty that make Benedictine such a 
special place.

Through our commitment to developing students’ confidence in 
their ability to make an original contribution to our understanding 
of the world and how it works, we are preparing leaders who will 
know they can draw on their knowledge and creativity to face the 
challenges that await the future.  

On behalf of the faculty and administration of Benedictine  
College, I encourage you to participate fully in the activities of 
this day. Special thanks are in order for the Discovery Program  
Committee and the Discovery Directors: their efforts throughout 
the year have culminated in this unique and exciting academic 
experience.

Kimberly C. Shankman
Dean of the College
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Discovery Day Schedule
All presentations will take place in the Ferrell Academic Center

unless otherwise indicated.

Continental Breakfast
8:30 am — Napier Foyer (4th floor), Ferrell Academic Center 

Morning Sessions

8:30–9:35 h Poster/Exhibit Session #1
McAllister Board Room (4th floor)

 1. Transmitting Audio Via a LASER Beam 
Roman Becher, Andrew Downs, School of Engineering

 2. The Trestle in Care of a Dying Patient: Understanding Death in 
Light of Father Giussani 
English Chesser, Lynne Connelly, Gerard Brungardt, Sarah Gillies, Sharon 
Houlahan, Nursing, KU School of Medicine-Wichita, Psychological Sciences

 3. The Formation of Foams in Turkish Coffee  
Nathan Fontaine, Delaney Trainor, Joseph Strandquist, Physics and  
Astronomy

 4. Apoptotic Response of HeLa Cancer Cells in the Presence of 
Lavender   
Isabel Friedrichs, Martha Carletti, Biology

 5. Building Proficiency in Morse Code — Response-Time Based 
Auditory Learning 
Taylor Goring, John Rogers, School of Engineering

 6. The Effect of Microgravity on Estrogen Receptor in Murine Uterine 
Tissue 
Brooklyn Hannan, Martha Carletti, Biology

 7. Laser Meter Restoration 
Daniel Haunert, Sydney Schmidt, Max Sayler, Megan Paciaroni, Physics and 
Astronomy, School of Engineering 

 8. Does Pineapple Belong on Pizza? 
Eli Heger, Micah Munoz, Kevin Sanchez, Chemistry and Biochemistry

BB
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 9. Possibilities of a New Orthodontic Bracket 
Carson Huerter, Jacob Clipperton, Martha Carletti, Biology

 10. A Deadly Puzzle: Measuring Protein Multimerization States of a 
Bacterial Defense System 
Jocoa Kerschen, Kevin Sanchez, Chemistry and Biochemistry

 11. Sleep in Heavenly Peace, Tax Exemption 
Edward Koval, Patrick O’Malley, School of Engineering

 12. GoBabyGo! Reliability of Data Testing 
Katelyn Malick, Martha Carletti, Biology

 13. Multimodal Resources in the Secondary English Classroom 
Madison Morroni, Michelle Zaleski, English

 14. The “Bad Test-Taker” Notion: Perceived Prevalence and 
Co-Occurring Academic Characteristics 
Katherine Brandenburg, Joanna Gambino, Amy Posey, Psychological 
Sciences

9:45–10:05 d Room 109

 15. Transmitting the Web Over SMS Using a Decentralized Network 
Luke Aschenbrenner, Donald Bagert, Nicolaas tenBroek, Mathematics and 
Computer Science

9:45–10:05 d Room 125

 16. Acutis Marketing Agency 
Landon Kent, James Withers, Rose McIntyre, Liza Trettel, W. Clay Johnston, 
David Bryant, School of Business

9:45–10:05 d Room 208

 17. TB or Not to Be: Interactions of Transcription Factors Utilized in 
Tuberculosis Pathogenesis 
Levi Streit, Kevin Sanchez, Chemistry and Biochemistry

9:45–10:05 d Room 219

 18. To Love the Land: A Trinitarian Appraisal of Wendell Berry’s 
Anthropology 
Jenna Swords, Jeremy Sienkiewicz, Theology

9:45–10:35 d Gangel Seminar Room

 19. Benedictine Students and the City of Atchison 
Evie Dokos, David Bryant, School of Business

10:15–10:35 d Room 109

h
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 20. The Feasibility of a Portable Pipe Organ  
Elias Ford, Liam Philbin, Joseph Bourke, Jack Vanderzanden, Charles Sprouse, 
Lara West, School of Engineering, Music

10:15–10:35 d Room 125

 21. The Effects of Christian Art: How Style and Valence Influence Mood 
and Spirit  
Claire Brissett, J. Dean Elmore, Psychological Sciences

10:15–10:35 d Room 208

 22. Quantum Dot Synthesis and Design 
Claudia Kammerer, Daniel Draftz, Faith Quinn, Grace Quinn, Georgiy 
Shcherbatyuk, Physics and Astronomy

10:15–10:35 d Room 219

 23. Reusability Study of Coffee Cups on Benedictine College 
On-Campus Cafes 
Pietro Contolini, Bich Diep (Mary) Nguyen, Patrisha Bugayong, Aaron League, 
Gail Blaustein, Chemistry and Biochemistry

10:45–11:05 d Room 109

 24. The Plague Doctor — Poison, Perfume, and Disease Prevention 
Mary Ellen Raymo, John Romano, History

10:45–11:05 d Room 125

 25. The Performative Language of Stephen King 
Lane Werth, Julia Bowen, Sarah Young, English

10:45–11:05 d Room 208

 26. Luminescent Solar Concentrators and the Harvest of Solar Energy 
Daniel Draftz, Grace White, Anton Murray, Faith Quinn, Grace Quinn, 
Georgiy Shcherbatyuk, Physics and Astronomy

10:45–11:05 d Room 219

 27. Memorization and Matthew 
Peter Herron, Jamie Blosser, Theology

10:45–11:05 d Gangel Seminar Room

11:15–12:10 n Poster/Exhibit Session #2
McAllister Board Room (4th floor)

 28. The Complete Academic Genealogy of Current Benedictine College 
Psychology Students  
Payton Neal, Elisabeth Methe, Amy Posey, Psychological Sciences

sds
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 29. Exploring DNA-Protein Interactions for a Mycobacterial  
Transcription Factor 
Bich Diep (Mary) Nguyen, Kevin Sanchez, Chemistry and Biochemistry

 30. What Is the Feminine Genius Actually? Applying Catholic Insights 
on Femininity to Education 
Shea Nowicki, Olivia Shingledecker, Liza Trettel, Christi Adams, Mariele 
Courtois, School of Education, Theology

 31. Determination of the Most Effective Structure for Nitric Oxide 
Selectivity Using a Luminescent Probe With HOPO Antennae and a 
Copper Binding Site 
Julia Ondracek, Richard Hernandez, Sarah Harris, Chemistry and 
Biochemistry

 32. Microbial Diversity Within Heterogenous Soil 
Molly Roder, Janet Paper, Biology

 33. The Effects of Sunscreen on Freshwater Water Fleas 
Leah Sattler, Joseph Roberts, Mark Schramp, Biology

 34. Investigating Molecular Abnormalities Resulting From Traumatic 
Brain Injury in the Fruit Fly (Drosophila melanogaster) 
William Scavuzzo, Sophia Winger, Reese Danitschek, Jeremy Stubblefield,  
Biology

 35. Laser Clear Beer 
Sydney Schmidt, Daniel Haunert, Max Sayler, Megan Paciaroni, Physics and 
Astronomy, School of Engineering 

 36. Synthesis and Spectroscopy of Phenyl and Naphthyl Methanimines 
Katherine Snapp, Andrew Hockel, Elizabeth Gendreau, Paul Steinbach, 
Chemistry and Biochemistry

 37. Effects of an Electrolyte Solution, Redmond ReLyte, on 
Cardiovascular Recovery Following Aerobic Output 
Aidan Sutherlin, Martha Carletti, Courtney Lewman, Biology; Health, 
Wellness, and Exercise Science

 38. “What’s Your Coffee Order?” 
Tatiana Tawney, James Atkinson, Madalaine Elhabbal, Edward Mulholland, 
Classics

 39. Analyzing the Affinity of a Lanthanide Metal Complex Probe to 
Remove Arsenate From Drinking Water 
Amelia Vopat, Grace White, Sarah Harris, Chemistry and Biochemistry
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 40. Assessment of Invertebrate Pollinators in the Mullins Pollinator 
Meadow at Benedictine College 
Abby Walterscheid, Andrew Jirak, Kirstyn Crane, Terrence Malloy, Virginia 
Winder, Biology

 41. Apoptosis of HeLa, Cervical Cancer, Cells in the Presence of 
HMGN-2 Antibody 
Emily Yohon, Patrick Argana, David Lauterwasser, Martha Carletti, Biology

11:30 am–12:50 pm a Lunch – Dining Hall

Keynote Address
Rusty Welch ’97

“Just Listen”
1:00–2:20 pm

O’Malley-McAllister Auditorium

Afternoon Sessions

 42. 10 Feet Closer to God: Reflections of a Spring Break Stylite 
Patrick Loper, Joseph Rziha, Jamie Blosser, Theology

2:35–2:55 d Room 109

 43. Inoculating Plants With Microbes From Remnant and Restored 
Prairie Sites 
Madeline Hays, Janet Paper, Brent Mortensen, Biology

2:35–2:55 d Room 125

 44. Variable Supergiant Stars: Understanding the Pulsation of RV Tauri 
and SRd Stars From Photometric and Spectroscopic Observations 
Kian Hayes, Garrett Nobis, Ryan Maderak, Physics and Astronomy

2:35–2:55 d Room 208

 45. Oops!... I Cognitively Offloaded Again: The Effect of Cognitive 
Offloading and Existing Phone Use on Memory 
Katherine Brandenburg, Jackson Maldonado, Chase Pearson, Emma  
Applegate, J. Dean Elmore, Psychological Sciences

2:35–2:55 d Room 219
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 46. Numerical Analysis of Complex Modes for Guided Wave Dispersion 
in Plates 
Karolek Suchocki, Andrew Downs, School of Engineering

2:35–3:25 d Gangel Seminar Room

 47. Human, Theological, and Pedagogical Formation at the 
Undergraduate Level for Future Theology Educators 
Madeline Joerger, Shea Nowicki, Christi Adams, School of Education

3:05–3:25 d Room 109

 48. Wildflower Phenology and Pollinator Resources in the Benedictine 
Bottoms Nutrient Network Sites 
Jackson Maldonado, Brent Mortensen, Biology

3:05–3:25 d Room 125

 49. Modeling Cosmic Ray Energy Deposits With Geant4-DNA 
Virginia Jarvis, Christopher Shingledecker, Physics and Astronomy

3:05–3:25 d Room 208

 50. Death and Friendship: A View of Life in the Face of Suffering and 
Companionship  
Therese Brungardt, Juliana Esparza, Aaron Riches, Theology

3:05–3:25 d Room 219

 51. Presenting Hippolytus 
Elizabeth Peterson, Therese Temkkit, Anastasia Leffas, Andre Bauer, Ashley 
Lestone, Catherine Harper, Collin England, Elianna Watson, Emily Zoque, Jon 
Schoening, Jerusalem Garcia, John Paul Beerer, Kirsten Rankin, Mary Catherine 
Karpilo, Niki Wood, Nora Ley, Rachel Decker, Madalaine Elhabbal, Santiago 
Romero, Edward Mulholland, Classics

3:35–3:55 d Room 109

 52. An “Out-of-This-World” Approach to Investigating Smoke Particle-
Induced Atmospheric Ozone Depletion 
Ashley Wallau, Grace Quinn, Faith Quinn, Christopher Shingledecker, Physics 
and Astronomy

3:35–3:55 d Room 125

 53. S’mores and Science 
Meredith Weeks, Sarah Harris, Chemistry and Biochemistry

3:35–3:55 d Room 208

 54. Stained Glass: Art, Design, Craftsmanship 
Alondra Gomez, Bryan Park, Art and Design

3:35–3:55 d Room 219
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 55. Answering Your Identity Crisis: Romantic Comedies & The Ethics of 
Authenticity 
Miriam Del Castillo, Bridget Goldkamp, Matthew Muller, Theology

3:35–3:55 d Gangel Seminar Room

 56. Can Man and Woman Be Friends? 
Patrick Lennon, Joshua Heidenry, Benjamin Hoopes, Grace Schierts, Elizabeth 
Sutherland, Jeremy Sienkiewicz, Catherine Sienkiewicz, Theology

4:05–4:25 d Room 109

 57. Developing Mission-Critical Software for the James Webb Space 
Telescope: Part III 
Daniel Lopez-Sanders, Christopher Shingledecker, Physics and Astronomy

4:05–4:25 d Room 125

 58. Rescue Supply Drone 
Steven Graham, Roman Becher, Kolbe Dax, Charles Sprouse, John Rogers, 
School of Engineering

4:05–4:25 d Room 208

 59. “To Her I Love” Art Song for Tenor and Piano 
Aubrey Pichler, André Bauer, Dermot Trainor, Timothy Tharaldson, Music

4:30–5:15 d O’Malley-McAllister Auditorium

 60. Praising God Through Suffering and Doubt 
Zavier Tarrant, Thomas Davoren, Music

4:30–5:15 d O’Malley-McAllister Auditorium

 61. Moore Storm 
Mary Catherine Karpilo, Elizabeth Abramo, Abigail Jones, Teresa Loomis, 
Danielle Jostlein, Matthew Meyer, Caroline Cunningham, Timothy Rosno, Anna 
Brooks, Sara Gushue, Madelyn Barten, Thomas Davoren, Music

4:30–5:15 d O’Malley-McAllister Auditorium

zz
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Presentation Abstracts

8:30–9:35 am h Poster/Exhibit Session #1
McAllister Board Room (4th floor)

1. Transmitting Audio Via a LASER Beam 
Roman Becher, Andrew Downs, School of Engineering

Can the electrical pulses from an audio player be converted to light and sent 
across a space to be received and converted back to electrical pulses? Will the 
original audio even be recognizable?

Energy can take many different forms. If one thinks back to high school physics, 
one may remember that electricity, light, sound, and magnetism are all essen-
tially the same thing: energy (just in different forms).

This Discovery project will combine these three forms of energy and demonstrate 
not only how energy can be converted into different forms but also how while 
they are very different, they are closely interweaved with each other. The over-
arching goal of this project is to be able to transmit audio signals across a distance 
via a laser beam, or in other words, send music across a room through light. In 
order for this to work, there must be two parts: the transmitter and the receiver.

The transmitter consists of only two base components: an audio jack (something 
similar to what your wired headphones would use) and a small laser (similar to 
“kitty-lasers” you might purchase to entertain cats).

The receiver also consists of only two base components: a photo (or light) recep-
tor (like a miniature solar panel one might find on walkway-illuminating lights) 
and another audio jack.

The energy will travel the following path:
1. Electrical to Light — A phone, computer, or any digital audio playing device 

outputs a varying electrical signal. This electrical signal will travel from an 
audio player to and through the transmitter audio jack. This electrical signal 
flows into the power source terminals on the laser thereby translating electri-
cal energy into light energy. As the electrical energy pulses in sync with the 
audio, so, too, the laser beam’s intensity will pulse.

2. Light to Electrical — The photo (or light) receptor receives the pulsing laser 
beam and converts the light energy back into an electrical signal that can 
flow through the second audio jack.

3. Electrical to Magnetic — The electrical energy flowing from the audio jack is 
connected to a speaker. Inside the speaker are insulated copper wires, wrapped 
many times around a magnet. When electrical signals are sent through the 
copper wires, they create a small magnetic field that attracts the magnet.

4. Magnetic to Sound — The magnet inside the speaker is connected to a thin 
membrane. When the magnet is pulled closer to the magnetic field, produced 
by the copper wires, the membrane is pulled down/up in sync with the audio. 
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This pulsing membrane compresses the air around it and produces what our 
human ears can hear, the sounds, sent all the way from the audio playing 
device.

As one can see, the audio has travelled through many different forms of energy 
until it eventually reaches one’s ears as recognizable sounds.

2. The Trestle in Care of a Dying Patient: Understanding Death in Light 
of Father Giussani 
English Chesser, Lynne Connelly, Gerard Brungardt, Sarah Gillies, Sharon  
Houlahan, Nursing, KU School of Medicine-Wichita, Psychological Sciences

The postmodern world proposes to man a society of contradiction marked by the 
feeling of comfort. Modern people attempt to escape death, paradoxically leav-
ing them with a world of only death and taxes. It is important to rediscover the 
importance of reflecting on mortality, for contemplation on death is the greatest 
consideration of life itself. The goal of this qualitative descriptive research was 
to use the data gathered from interviews with four hospice nurses, triangulated 
with outside research and the experiences of the researcher, to establish a more 
holistic understanding of death and dying that can speak to human experience at 
large. The interviews of the nurses were transcribed and analyzed using content 
analysis with the principles of Father Giussani’s theology as a framework. Meth-
odology rigor was addressed by the researcher using reflective journaling that 
included analytic notes and thoughts. In addition, peer debriefing was conducted 
with nursing and psychology faculty members. The result was a deeper under-
standing of the primary themes identified in the nurses’ experience: relationship, 
a tension between dying and living, and an urgency for life. This research reveals 
an importance of the nurse, patient, family relationship, along with a prompting 
to re-examine the experience of caring for the dying.

3. The Formation of Foams in Turkish Coffee  
Nathan Fontaine, Delaney Trainor, Joseph Strandquist, Physics and Astronomy

Turkish coffee is a method of coffee making that involves placing the grounds 
directly into the water. By heating the drink, the coffee is brewed and a layer 
of foam is created. The foam on Turkish coffee contributes to the appeal of the 
drink, both texturally and visually. From a physics standpoint, the formation of 
foam is interesting because of the way it is created, with bubbles getting trapped 
in the oil and water. The intent of this project is to determine the mechanism by 
which the foam arises and the factors in its production. The base hypothesis for 
this project was that the foam may arise from bubbles produced during heating 
or from carbon dioxide released from the grounds. The method of testing fol-
lows a standard procedure of making Turkish coffee in order to observe the level 
of foam produced. The coffee and sugar are measured and added to the ibrik, a 
Turkish coffee pot. They are stirred and heated, then the coffee is poured off, 
and the foam is measured. We intend to test this method by adjusting different 
variables including the heating method and strength, the amount of stirring, and 
the quantity of coffee being made. The ratios of ingredients and the formation 
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of foams more generally also will be examined. The quality and quantity of the 
foams produced will be observed, taking into account foam bubble size and quan-
tity, as well as longevity.

4. Apoptotic Response of HeLa Cancer Cells in the Presence of Lavender   
Isabel Friedrichs, Martha Carletti, Biology

Lavender is a promising anti-cancer compound found in recent studies due 
to its ability to control cell death. In this project I examine the response of 
HeLa cervical cancer cells to lavender in vitro, primarily through an XTT cell 
proliferation assay that determines lavender’s effect on cell viability and a western 
blot of proliferation markers. Through these assays, we can better understand the 
pathways through which lavender regulates oncogenesis and the progression of 
cancer.

5. Building Proficiency in Morse Code — Response-Time Based Auditory 
Learning 
Taylor Goring, John Rogers, School of Engineering

In order to copy Morse code proficiently, one must be able to instantly recognize 
the Morse character as its English equivalent. To be specific, “instant recogni-
tion” refers to recognizing the character within a half-second of its completion. 
So how does a person knowledgeable of the Morse alphabet test just how fast they 
can translate? This project utilized the programming language MATLAB® to test 
recognition times. The program plays a letter (or string of letters) in Morse code, 
and then the user responds with the English translation as quickly as possible. 
The program uses the computer’s microphone to record the user’s voice, and then 
differentiates between the Morse signal and the human voice. By differentiat-
ing between these signals, the response time from the end of the Morse signal 
to the start of the response can be calculated. Additionally, the program allows 
users to adjust the Morse delivery speed and can store user response times to 
help users track their progress. The project also studied various voice-recognition 
techniques in MATLAB to show how a program could listen to a response and 
recognize if the answer is correct or incorrect.

6. The Effect of Microgravity on Estrogen Receptor in Murine Uterine 
Tissue 
Brooklyn Hannan, Martha Carletti, Biology

The effect of space flight in a National Aeronautics and Space Administration 
(NASA) shuttle was studied in sexually mature female mice. Though mice do 
not undergo a menstrual cycle identical to that of humans, previous research 
has established that they are analogous processes. There are four groups of 
mice from which samples were taken for this experiment. Those in the basal 
group (BL) were collected before the experiment began to serve as a baseline 
for any observations made, those in the vivarium control group (VC) were held 
in a standard mouse cage on Earth for the duration of the flight, those in the 
habitat control group (HC) were held on Earth in a Rodent Habitat Module, 
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and those in the flight group (FL) were kept on board the International Space  
Station in a Rodent Habitat Module. After the duration of the flight, all mice 
groups were sacrificed, and their uteri were embedded in paraffin wax. The sam-
ples were received by working in conjunction with Kansas University Medical 
School and NASA’s Rodent Research-8. The samples were sectioned using the 
microtome and mounted onto slides. Four slides from six mice from each group 
were made, of which they were stained according to their random assignment 
of experimental estrogen receptor antibody (ER Ab) stain or control GAPDH 
stain. ER is essential for normal development and reproductive tract physiology, 
along with fertility. The functional importance of ER in murine uteri to pro-
mote healthy estrous cycling and fertility makes it a good marker for determining 
functionality of tissue. These uteri slides were photographed and analyzed for 
differences in ER presence to determine potential effects of microgravity on the 
murine uterine tissue.

7. Laser Meter Restoration 
Daniel Haunert, Sydney Schmidt, Max Sayler, Megan Paciaroni, Physics and 
Astronomy, School of Engineering 

An existing high-precision, high-power, optical-power meter capable of charac-
terizing the Benedictine College femtosecond laser was found to be severely dam-
aged due to battery corrosion. Moreover, the unusual and obsolete 12.6V mercury 
batteries the meter used have long since been discontinued. A new power supply 
and delivery circuit was designed using standard 9V batteries. A prototype was 
successfully built and tested, and the power meter was able to determine light 
intensity within 10% accuracy in comparison to another smaller-scale power 
meter. The next steps are to reconstruct the power supply circuit on a printed 
circuit board and make the overall design compact and portable and to calibrate 
the final product to the best possible accuracy and precision. We expect that the 
power meter will be able to measure powers spanning more than seven orders of 
magnitude with a precision of around 1%.

8. Does Pineapple Belong on Pizza? 
Eli Heger, Micah Munoz, Kevin Sanchez, Chemistry and Biochemistry

Pizza, a classic beloved Italian dish as well as a modern American luxury, has 
been changed, edited, and modified to fit the tastes of people across nations and 
generations. The notion of pineapple pizza has consistently been one of the most 
hotly debated topics among pizza lovers, with a virtual 50/50 split according to 
recent data. While it is known that pineapple on pizza is a divisive topic, the 
chemical explanations behind this division are still unknown. Our overarching 
goal is to distinguish the chemical cause credited to the division. To this end, we 
hypothesized that the sweetness of pineapple played a more significant role in 
mediating division than the texture of pineapple. To test this hypothesis, we used 
culinary statistics of these two characteristics contributed to pizza enjoyment or 
rejection. As a result of this study, we hope to elucidate how pineapple causes 
the division that it does, while simultaneously providing an insight into a more 
amenable pizza for the general population.



14

9. Possibilities of a New Orthodontic Bracket 
Carson Huerter, Jacob Clipperton, Martha Carletti, Biology

Is there a better and more effective type of orthodontic bracket that can be made? 
To find the answer we will analyze the two most popular brackets in the orth-
odontic industry, analyzing what they are made of, their tensile strength, as well 
as general strengths and weaknesses. These popular options are the traditional 
metal bracket, which provides a strong bond to the teeth as well as a higher 
strength, allowing for more force to be placed on the teeth leading to shorter 
treatment windows for patients. The other option is a ceramic bracket, which 
provides the patient with a more aesthetic look while sacrificing some tensile 
strength, longer treatment window, and weaker brackets. A major weakness is 
the lack of strength when removing the bracket. It commonly crumbles during 
the removal process, allowing flakes to fall into the patient’s mouth and making 
it harder to remove all the material and glue from the tooth. We believe that 
it would be possible to develop a way for orthodontists to get the strength and 
reliability of the metal brackets while allowing the patient the sleeker aesthetic 
appearance they find favorable in the ceramic braces. 

To test for this the first step is to run baseline tests on the tensile and bond 
strength of both metal and ceramic brackets. To do this the brackets will be con-
sistently glued to teeth on a bovine jaw. After they are bonded we will determine 
how much force is needed to break the bond. Twenty trials will be run in order 
to obtain an average value for both brackets and to avoid any outliers. After we 
obtain physical values for both brackets, we will do a similar test using engineer-
ing software and see the difference in values between the simulation and physical 
tests. The theoretical bracket with a metal base interlocking the ceramic material 
then will be rendered with the same software. We can then render the theoretical 
bracket until we are left with something that can hold up to the strength of the 
current brackets. Then, removability efficiency will be tested. This will be per-
formed by recording how much pressure is needed to remove the bracket from the 
tooth and if the bracket breaks in the process. The software also will be used to 
run the tests with varying materials. Currently, the most common materials used 
are stainless steel and polycrystalline alumina. Ideally, the result will be a strong, 
efficient, safe, and aesthetically appealing alternative for orthodontics.  

10. A Deadly Puzzle: Measuring Protein Multimerization States of a 
Bacterial Defense System 
Jocoa Kerschen, Kevin Sanchez, Chemistry and Biochemistry

The ESX-1 secretion system is a Type VII protein secretion system that is used 
in pathogenic mycobacteria like M. tuberculosis to elude from host macrophages. 
Acting as a defense mechanism, the ESX-1 system is responsible for rupturing the 
phagosomal membrane after the mycobacteria has been engulfed by a phagocyte. 
While the ESX-1 secretion system has been demonstrated to play a clear role 
in the pathogenesis of mycobacteria, the underlying mechanisms regulating the 
ESX-1 system are still yet to be established. EccA and EspG are two conserved 
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ESX-1 proteins that play a role in regulating ESX-1 activity and function. EccA 
is a membrane associated component that is located in the cytoplasm of myco-
bacteria and has been shown positively to regulate whiB6, a gene that regulates 
secretion of the ESX-1 system. EspG is a secreted substrate that is required for 
the production of other secreted substrates (EspB and EspC) within the ESX-1 
system and can also suppress the host immune response. An outstanding question 
surrounding EspG, EccA, and other key proteins involved with mycobacterial 
virulence is the possibility of self-association as a mode of regulating activity. To 
address this question, our working hypothesis in this study is that EccA and EspG 
homodimerize. Using a series of genetic and biochemical tools, we are measuring 
the levels of self-association in these proteins. We foresee that determining the 
self-interactions for these and other ESX-1 proteins will simultaneously provide 
some insight into their function as well as the underlying mechanisms of the 
ESX-1 secretion system. 

11. Sleep in Heavenly Peace, Tax Exemption 
Edward Koval, Patrick O’Malley, School of Engineering

Sleep in Heavenly Peace is a nonprofit organization that makes beds for children 
who lack a proper place to sleep at night. Sleep in Heavenly Peace’s goal is to give 
each and every child a place to rest their heads at night and keep them off the 
ground. All children deserve a safe, comfortable place to lay their heads. This can 
affect their happiness and health. That’s where Sleep in Heavenly Peace comes 
in. We’re a group of volunteers dedicated to building, assembling, and delivering 
top-notch bunk beds to children and families in need. Sleep in Heavenly Peace 
is a 501(c)(3), in other words a nonprofit organization. In order efficiently to 
maintain our mission we need to keep costs tight. The state of Kansas requires 
that such organizations become tax exempt by a statute. Once done they can 
provide retailers with a Tax Exemption Certificate. This will allow Sleep in 
Heavenly Peace to purchase necessary materials (such as lumber and mattresses) 
tax free, resulting in significant cost savings, to make beds for children in need. 
This Discovery project focuses on the efforts and means of passing such a statute. 
The process, means, and eventual success of this project will be exemplified. It 
will necessitate coordination with the state of Kansas legislature, particularly the 
House Committee on Taxation. I will detail the process of passing such a statute 
and obtaining a tax exemption for a critical and prominent national charitable 
organization in the state of Kansas.

12. GoBabyGo! Reliability of Data Testing 
Katelyn Malick, Martha Carletti, Biology

Children with developmental disabilities, such as Cerebral Palsy, are often 
dependent on their parents to move about and interact with others. Insurance 
does not cover wheelchairs for young toddlers because of how expensive they are 
and the fact that they will grow out of them so fast. GoBabyGo! was a program 
founded to give children the ability to independently move and think about their 
environment, play, and social interaction. This includes adapting child ride-on 
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cars to the special needs of individuals by connecting adaptive buttons, putting 
side rails on, adjusting the seat, and adding a seat belt. Although the smiles of 
the children who receive cars says it all, there needs to be research to back up the 
effect that the cars have on the independence gained by children with develop-
mental disabilities. To do this, we put a GPS and an accelerometer on a child’s 
car, with time stamps. We then drove the car in three locations (all in Atchison, 
Kansas): inside, outside in a populated place, and outside in a remote place. We 
drove the car at each location for approximately ten minutes on five different 
days. We compared the data uploaded from the SD card attached to the car with 
the data sent to the lab in Omaha, Nebraska. If we can improve the data reli-
ability, then we can put the GPS and accelerometer on cars given to children 
across the nation to test the usage. The end goal is to show that children use the 
GoBabyGo! cars to explore their environments and interact with others inde-
pendently.

13. Multimodal Resources in the Secondary English Classroom 
Madison Morroni, Michelle Zaleski, English

When I was in high school, the most formative moments in my English classes 
were not based on reading and writing alone. My teachers’ use of visual, auditory, 
and kinesthetic materials—texts that could be seen, heard, and experienced—
expanded my comprehension of English and my enthusiasm for learning. These 
multimodalities represent literacy beyond the written word. These kinds of 
multimodal materials do not negate the need for reading and writing but provide 
students with avenues to communicate their knowledge that do not depend 
on the written word alone. As a future teacher, they also provide me with the 
opportunity to engage students in a way similar to how I was engaged in my 
learning in high school. English classrooms all over the U.S. house English 
language learners, students with cognitive disabilities, and students who (for a 
variety of reasons) do not perceive themselves as readers and writers. The use 
of multimodal literacy, sometimes called “multiliteracies,” can boost student 
engagement and confidence—meeting the unique literacy needs of these 
populations—while still encouraging students to develop basic skills in meaning-
making that are required for both multimodal and written English. 

My project concerns the practical, pedagogical application of multimodal 
literacies. I want to investigate three modalities in particular: auditory, visual, 
and kinesthetic. I will first research preexisting pedagogical frameworks for 
introducing these modalities into the English classroom. Then, based on this 
research, I will gather multimodal materials and develop lesson plans that use 
these materials to engage students in reading and writing. My goal is to write three 
lesson plans that I can use during my spring semester of student teaching. Finally, I 
will examine the impact of these lessons on student engagement, confidence, and 
literacy development by looking at the texts students produce. This feedback will 
give me a better understanding of how to teach multimodal materials effectively 
in the classroom during my future career in secondary education.
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14. The “Bad Test-Taker” Notion: Perceived Prevalence and Co-Occurring 
Academic Characteristics 
Katherine Brandenburg, Joanna Gambino, Amy Posey, Psychological Sciences

9:45–10:05 d Room 109

The “bad test-taker” phenomenon refers to the extent to which people believe 
their performances on tests do not accurately show how much they know about 
the topic. Previous research on the phenomenon has indicated a possible cor-
relation between belief in being a “bad test-taker” and measured test anxiety. In 
the current study, undergraduate students at Benedictine College completed a 
survey that measured their level of test anxiety, academic self-efficacy, academic 
procrastination, and whether they believe themselves to be bad test-takers. In 
addition, professors from Benedictine College completed a short survey assessing 
their belief in the existence of bad test-takers and whether they provide accom-
modations for these students. This presentation will describe the findings of our 
study and discuss implications regarding the belief in the bad test-taker phenom-
enon. The current study can be used as a guide to implement text anxiety reduc-
tion trials for students who believe they are bad test-takers.

15. Transmitting the Web Over SMS Using a Decentralized Network 
Luke Aschenbrenner, Donald Bagert, Nicolaas tenBroek, Mathematics and 
Computer Science

9:45–10:05 d Room 125

Last year, I developed a free mobile application that facilitated browsing the 
internet by relying only on an SMS connection for the transfer of data, no mobile 
data or Wi-Fi required. There are multiple reasons why such a service would 
have practical utility, such as the prohibitive cost of an internet connection in 
some regions. Over 80% of adults own a smartphone, but in some countries, one 
gigabyte of mobile data can cost over 10% of a person’s monthly income. Another 
use case for this service involves intentional government internet suppression. It 
is becoming increasingly common for authoritarian governments to block access 
to mobile data within their borders to suppress the flow of outside information 
during a conflict, preventing citizens from sharing what they have witnessed 
with the rest of the world. Last year’s service was developed using the client-
server model of communication in which a smartphone communicates with a 
centralized server phone number. In this model, the central server is responsible 
for retrieving the website over the internet and transmitting it through SMS. 
The primary problem with this approach is that the setup of a server requires not 
only a desktop computer with an active internet connection, but also access to a 
paid API that converts SMS messages into internet messages (because a typical 
computer does not have the ability to send SMS directly). Such API services 
are expensive and limited. In addition, setting up and maintaining a server has 
a higher barrier to entry due to the technical knowledge required. This year, a 
peer-to-peer, decentralized model of data transmission is being developed that 
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allows for any user of this app to also act as a server for other users when they have 
access to an internet connection. The server is integrated into the app so that 
no technical knowledge or extra hardware is required; simply press a button, and 
the server will start. Instead of using a paid phone number, the server will relay 
messages directly from the user’s own phone number, so no extra cost is incurred 
if the server host has an unlimited SMS plan. By allowing any user to become a 
server host, a decentralized network of servers can be created that allows the user 
to switch between server phone numbers should anything happen to one of the 
numbers, such as a server shutdown or slow data transmission caused by higher 
demand.  

16. Acutis Marketing Agency 
Landon Kent, James Withers, Rose McIntyre, Liza Trettel, W. Clay Johnston, 
David Bryant, School of Business

9:45–10:05 d Room 208

This project aimed to research and discover how modern marketing agencies 
operate and function, thus to create an organization that could operate as such 
to provide marketing services to the local businesses of the Atchison area. One 
agency of this kind is that of a digital marketing agency. These marketing agen-
cies seek to provide potential clients with services, such as content creation, 
graphic design, advertising, and means to increase customer foot traffic and sales. 
Advertising and marketing by small businesses can often prove to be very tricky 
and sometimes difficult. Thus, an all-student-run digital marketing agency oper-
ated by Benedictine College could potentially help solve this issue. With this 
agency we seek to answer the questions: In what ways will a student-run market-
ing agency benefit both clients and the Benedictine community? What resources 
and organizational structure will be needed to create a digital marketing agency? 
Would BC benefit from an institution aimed at providing students with real-life, 
hands-on work experience?

Our group of students were greatly fascinated by the material learned in class, and 
this served as the inspiration to answer the above questions and create a market-
ing agency. The goals were to create an organization that could provide students 
with real-world business experience, allow them the opportunity to apply the 
material learned in class to real business projects, and help provide useful services 
to increase business in the Atchison communities. Research was conducted by 
means of in-person and Zoom meetings with several operating agencies in the KC 
area and professors from other colleges to better understand how digital market-
ing agencies operate on a regular basis, engage with clients, and conduct creative 
projects to satisfy the client’s wants and desires.

After much research, we arranged the organizational structure of the agency to 
account for the needed roles and responsibilities that would occur during opera-
tions. Further, we decided to name the organization after Blessed Carlo Acutis, 
who seeks to serve as the next generation of Catholic saints in the technologi-
cal world. Once the organizational structure was researched and established, we 
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reached out to Dr. Zia who recently opened Pace e Bene, a local coffee shop and 
religious goods store in Atchison. This business served as an initial client for us, 
as while it is a great shop with much to offer, very few people in the Benedictine 
and Atchison communities are aware of its operation. Thus, our objective for the 
project was that by means of content creation, graphic design, and advertising 
we could increase public awareness and store foot traffic. From here we seek to 
determine how our actions were able to benefit both the awareness and sales of 
Pace e Bene as well as the overall real-world experience gained by the students.

17. TB or Not to Be: Interactions of Transcription Factors Utilized in 
Tuberculosis Pathogenesis 
Levi Streit, Kevin Sanchez, Chemistry and Biochemistry

9:45–10:05 d Room 219

Tuberculosis (TB) persists as a leading cause of global mortality due to its 
reputation as an infectious disease killer. This disease presents itself through a 
variety of pathways. While seen primarily in the lungs, it can also affect the 
central nervous system, the kidney, bone, and even the brain. It is estimated 
that up to 10 million people every year are infected with M. tuberculosis and 
this has resulted in the death of 1.4 million people worldwide in 2019 alone. M. 
tuberculosis pathogenesis occurs when bacteria travel in aerosol droplets from an 
infected individual to an uninfected individual. The bacteria use a molecular 
weapon system to escape the phagosome in white blood cells. This weapon system 
is called the ESX-1 secretion system, and it is governed by a series of Esp (ESX-1 
Secreted Proteins) proteins, such as EspE, EspL, EspG, EspM, EspF, and others. 
While these proteins have been identified as being part of the ESX-1 system, the 
protein-protein interactions between the proteins is largely unknown.

The objective of this project is to explore the interactions of two of the proteins 
found in this Esp protein family. Our overarching hypothesis is that EspE 
requires a protein coenzyme in order to function. As part of this overarching 
hypothesis, our working hypothesis is that EspE will interact with EspF, a similar 
ESX-1 substrate. Using a bacterial-2-hybrid system, we tested the interactions 
between EspE and EspF. A preliminary round of data from the b-galactosidase 
assay suggested that EspE has transitory interactions with EspF. This would imply 
interaction within the ESX-1 secretion system and give further insight into the 
role these substrates play in mycobacterial pathogenesis.

18. To Love the Land: A Trinitarian Appraisal of Wendell Berry’s 
Anthropology 
Jenna Swords, Jeremy Sienkiewicz, Theology

9:45–10:35 d Gangel Seminar Room

This paper will engage the work of Wendell Berry on man’s material existence 
and his relation to creation with a Catholic anthropology and synthesis. As Berry 
insightfully brings to attention timely and valuable truths about how man lives 
in the world, a reading in light of Trinitarian theology brings his work to further 
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immanent and eternal significance for man’s life and purpose on earth. I aim to 
provide a Catholic supplementation and synthesis to bring Berry’s thought to a 
consummation. I will dialogue with relevant aspects of Berry’s writings (spiritual 
and material existence, agriculture, health, work), collaborating and challenging 
them, working toward a fuller understanding of man’s realization of his end 
through the particular place in which his life occurs, the land.

19. Benedictine Students and the City of Atchison 
Evie Dokos, David Bryant, School of Business

10:15–10:35 d Room 109

I put together a survey (under the Cray Center for Entrepreneurship) and received 
responses from about 50 current Benedictine students. The survey explores the 
plans of students after their graduation and seeks to identify trends of where most 
students move (because barely any remain living in Atchison). The survey also 
includes information on students’ majors and other characteristics that may be a 
factor in why they choose to move to certain places. The purpose of this survey 
is to provide insight into why so many students choose to live somewhere besides 
Atchison after they graduate because no research has really been done on this.

20. The Feasibility of a Portable Pipe Organ  
Elias Ford, Liam Philbin, Joseph Bourke, Jack Vanderzanden, Charles Sprouse, 
Lara West, School of Engineering, Music

10:15–10:35 d Room 125

Pipe organs have a distinctive and glorious sound. They are also huge and expen-
sive; therefore, they are usually only found in churches. This project tests the 
feasibility of a pipe organ that is small enough to be easily moved and set on a 
table. To limit the size, only three octaves of a single rank are included. Record-
ers modified to play a single note each are used instead of lead pipes to prove the 
concept. 

The project involved the design and testing of a valve and actuator, a bread-
board of motor driver chips, and a windchest to contain the pressure and hold 
everything together. A suitable blower fan was selected. Three Raspberry Pi Pico 
microcontrollers were programmed to receive input from a keyboard and control 
the valves. 

This portable organ prototype also allows us to investigate whether a backpack 
mounted organ would be feasible in terms of weight, power consumption, and 
sound.

21. The Effects of Christian Art: How Style and Valence Influence Mood 
and Spirit  
Claire Brissett, J. Dean Elmore, Psychological Sciences

10:15–10:35 d Room 208

With this study, I sought to look in depth at encounters with sacred artworks. 
Western and Eastern sacred art traditions vary widely in their creative and  
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spiritual approach, but both are intended to serve as spiritual aids. Beautiful 
paintings in general, but particularly religious paintings, may induce feelings of 
awe and wonder in addition to the intellectual effects they were intended to 
induce. These feelings may cause what is called a numinous experience, which 
may be related to feelings of mystical contact, but also socialization processes. 
In the current study, I wanted to evaluate the effects of artwork style (Western, 
Eastern, Contemporary) and valence (Positive, Negative) on participants’ emo-
tional, spiritual, and social responses. After presenting participants with images 
of each style and valence, they answered a series of questions that assessed their 
reactions to each painting. Each session finished with scales that assessed the par-
ticipant’s religiosity, mood, and art interest. We found a variety of effects of art-
work style and valence on participants’ responses. Final results will be presented. 

22. Quantum Dot Synthesis and Design 
Claudia Kammerer, Daniel Draftz, Faith Quinn, Grace Quinn, Georgiy  
Shcherbatyuk, Physics and Astronomy

10:15–10:35 d Room 219

Quantum dots are semiconductor nanoparticles that exhibit optical properties 
between those of individual atoms and bulk materials. They can be used in the 
collection of solar energy. The overarching goal of this multi-year experiment is to 
produce a clear and reproducible procedure for the synthesis of Lead Sulfide (PbS) 
quantum dots, which will be eventually integrated into lab-made Poly(methyl 
methacrylate) matrix to create a prototype luminescent solar concentrator, a 
device for concentrating solar light by the use of semi-transparent plastic sheets. 
This year’s project goal is to refine the current method for producing quantum 
dots and attempt the synthesis at a variety of temperatures and reaction times 
to establish clear dependance between the size of synthesized quantum dots, the 
temperature, and the duration of the reaction.  

23. Reusability Study of Coffee Cups on Benedictine College On-Campus 
Cafes 
Pietro Contolini, Bich Diep (Mary) Nguyen, Patrisha Bugayong, Aaron League, 
Gail Blaustein, Chemistry and Biochemistry

10:45–11:05 d Room 109

The production and use of disposable plastic and paper coffee cups involves envi-
ronmentally harmful petroleum extraction and deforestation, causing significant 
CO2 emissions, global waste contribution, destruction of habitats, and significant 
health risks for a significant portion of the population every year worldwide. To 
contribute to lessening these effects locally and improving sustainable practices 
at Benedictine College, we investigated the effectiveness of using reusable coffee 
tumblers (RCT) among regular coffee cup consumers in reducing disposable cof-
fee cup (DCC) usage at Holy Grounds, a campus coffee shop. For this study, regu-
lar consumers were defined as students who purchased drinks from Holy Grounds 
three or more times a week.
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For the project’s methodology, DCC usage data was collected weekly from  
October 1, 2022, to March 31, 2023, before and after the implementation of 
RCTs. DCC usage was calculated by subtracting the remaining cups from Holy 
Grounds’ previous week’s cup purchase using an equation determined by our 
group. DCC usage before the implementation of the RCTs functioned as a con-
trol, and after implementation functioned as the independent variable. Addi-
tional data was gathered when project participants scanned a QR code to record 
each time the tumblers were used. 

Results will be discussed during Discovery Day and will highlight the impact of 
utilizing 60 RCTs on DCC usage at Holy Grounds. The impact of using reusable 
tumblers in terms of total reduction of waste will dictate the direction of alterna-
tive solutions. These proposed solutions will be discussed during our presentation.

24. The Plague Doctor — Poison, Perfume, and Disease Prevention 
Mary Ellen Raymo, John Romano, History

10:45–11:05 d Room 125

Many people are familiar with the beaked figure of the plague doctor, which made 
a resurgence in pop culture during the COVID-19 outbreak. What I wanted to 
learn about the plague doctor was how the outfit originated, what its wearers did 
to treat patients, and if it actually protected the wearer from the plague. During 
the second wave of the bubonic plague pandemic, which lasted from the mid-
1300s to the early 1900s, the predominant theory of contagion was a poisonous 
air known as miasma. When breathed in or absorbed through one’s skin, the 
poison supposedly traveled through one’s veins to attack the heart and other 
vital organs. To combat this poison, in 1619, the physician Charles de Lorme 
is credited with the first plague doctor suit, the beak of which was filled with 
sweet smells to filter out any miasma. While wearing this outfit, plague doctors 
made house calls, witnessed will signings, and filled out bills of mortality. After 
the discovery of the bacteria Yersinia pestis as the cause of the plague, protective 
equipment based around miasma theory fell out of use. However, the plague doc-
tor suit may have afforded more protection than originally thought due to its full 
body coverage and some of the types of herbs used to fill the beak.

25. The Performative Language of Stephen King 
Lane Werth, Julia Bowen, Sarah Young, English

10:45–11:05 d Room 208

On April 5, 1974, a high school English teacher published his first novel, Carrie. 
Almost fifty years later, his name is known worldwide and is synonymous with 
the word “horror.” How was Stephen King able not only to captivate readers but 
also to make them viscerally scared of their own imagination? How can mere 
words on a page cause a physical reaction in the reader? 

The goal of my research was to find ways in which Stephen King can create such 
a reaction as fear. Through my research, I have found the answer lies in a study 
of performative language, meaning language that has an effect in the real world. 
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Performative language is vital to writing a “scary story.” Authors can use many 
different techniques to achieve this effect. In my presentation, I will highlight 
three techniques from Wesam Ali El-Sayed’s theory of performative language 
that King uses to instill fear into his readers: schema theory, rhythm, and concep-
tual blending. My focus will be King’s third novel, The Shining.

26. Luminescent Solar Concentrators and the Harvest of Solar Energy 
Daniel Draftz, Grace White, Anton Murray, Faith Quinn, Grace Quinn, Georgiy 
Shcherbatyuk, Physics and Astronomy

10:45–11:05 d Room 219

This project is a part of a multi-year study that aims to synthesize clear sheets of 
Poly(methyl methacrylate) (PMMA) plastics and incorporate lead sulfide (PbS) 
quantum dots (QDs) into the sheets; the resulting product would be used as a 
luminescent solar concentrator — a device for concentrating solar energy. This 
year’s project aims to find the underlying reason for formation of bubbles in the 
plastic during the polymerization process. This will be done by preparing a large 
number of samples while varying multiple parameters (temperature, time, and 
rest time between two stages of polymerization). The resulting data will be used 
to determine the cause for bubble formation and the best way to address it.

27. Memorization and Matthew 
Peter Herron, Jamie Blosser, Theology

10:45–11:05 d Gangel Seminar Room

People often dismiss trying to memorize details with the excuse of having a “bad 
memory.” However, even if one does not have a natural aptitude for recalling 
details, diligent and daily work can expand one’s ability for remembering even 
the most complicated information. 

At the start of this school year, I set out to memorize the Gospel of Matthew. I 
started at Chapter 1 and moved chapter by chapter to the end. Progress at the 
start was slow as oftentimes I would miss weeks of progress. However, come the 
spring semester, I had established the habit of daily Matthean memorization. This 
Discovery presentation, I will demonstrate this memorization by having people 
pick chapters at random and having me recite them. 

This project helped me discover how I naturally memorized and proved that it 
was possible to learn complicated text if one put in the work. I kept a notebook 
as a record of my progress with the chapters and verses. Each entry has both a 
date and day of the week associated with it. Underneath the date is a line start-
ing with “R” and a line starting with “N.” The “R” line is for reviewing chapters. 
Chapters were not picked at random but were on two cycles: Chapters 4–11 and 
12–current. I would review a chapter in the first cycle and the second cycle on 
the same day and the next day would review the next chapter in each cycle. 
Finally, I would review the new material that I learned yesterday. In all, I would 
review two chapters and learn more verses a day. The “N” line is for the new 
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verses that I would learn in the present chapter. Usually, it was eight verses a day. 
I will answer questions about this method and display this notebook. 

Memorizing Matthew has proven useful, such as when reading literature and 
theological texts. With due diligence, I believe anyone can utilize their memory 
in order to recite all kinds of writings by heart.

11:15–12:10 n Poster/Exhibit Session #2
McAllister Board Room (4th floor)

28. The Complete Academic Genealogy of Current Benedictine College 
Psychology Students  
Payton Neal, Elisabeth Methe, Amy Posey, Psychological Sciences

In past years, students in the Department of Psychological Sciences have 
conducted research on the genealogy of Benedictine College’s psychology 
professors. This family tree helps us gather and understand information about 
the educational history, research interests, and intellectual inspirations of our 
faculty members. As we continue to grow as a department, we have made an 
effort to add our newest professors to our Psychological Family Tree. To do so, we 
interviewed Dr. Hans Stadthagen-Gonzalez and Dr. Sharon M. Houlahan, as well 
as their doctoral advisors who helped them achieve their current status. We have 
discovered in this project that the genealogy of our Psychological Family Tree 
can be traced back to notable figures in the history of the science of Psychology. 

29. Exploring DNA-Protein Interactions for a Mycobacterial  
Transcription Factor 
Bich Diep (Mary) Nguyen, Kevin Sanchez, Chemistry and Biochemistry

Tuberculosis (TB) is the leading cause of human disease and death, and it is 
strongly linked to poverty and the HIV/AIDS pandemic (WHO, 2022). TB is 
caused by the bacteria Mycobacterium tuberculosis. Both M. tuberculosis and its 
cousin Mycobacterium marinum require the ESX-1 secretion system (a protein 
secretion system) to lyse the phagosome and access the host’s cytoplasm. In 
addition, the ESX-1 system was also proved to be involved in gene expression 
in both M. marinum and M. tuberculosis. One of the ways that ESX-1 regulates 
gene expression is with the transcription factor EspM. In response to ESX-1 
system, EspM can bind to the promoters of genes to regulate expression. EspM 
regulates a transcription factor called whiB6 in this way. We hypothesize that if 
EspM regulates the gene MMAR_0175, then it will bind to the promoter of gene 
MMAR_0175, an integral membrane protein that could play a role in the ESX-1 
secretion system. Using biochemical methods, we are measuring the interaction of 
EspM with two different parts of the MMAR_0175 promoter. We have observed 
a shift in the relative mobility of a 60 base pair fragment that is 60 bp upstream of 
the MMAR_0175 gene (called 0175A). Preliminary data indicates that this shift 
was specific when compared to a non-specific probe. Using a sequence alignment 
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tool, the sequence of this 60 bp fragment (0175A) was compared to the promoter 
of whiB6, producing significant similarity. Given this, we suggest that EspM 
regulates MMAR_0175 by binding to its promoter.

30. What Is the Feminine Genius Actually? Applying Catholic Insights on 
Femininity to Education 
Shea Nowicki, Olivia Shingledecker, Liza Trettel, Christi Adams, Mariele  
Courtois, School of Education, Theology

In recent years, the concept of the “feminine genius” as understood according 
to Catholic thinkers, including St. Edith Stein and Pope St. John Paul II, has 
gained traction in ministerial and educational spaces. Many assume that the 
feminine genius should consist of a list of traits, but this can easily become a list 
of stereotypes or a definition that minimizes the depth of woman. To understand 
how to educate on the feminine genius, this project seeks to answer the questions: 
What is the feminine genius, according to personalist Catholic theologians? 
What understanding of the feminine genius does the modern Catholic female 
educator of girls ages 13–17 possess? The methodology of the project is three-
fold. First, we surveyed Catholic women who currently work with or have worked 
with 13–17 aged girls in some mentorship, formational, or ministerial capacity 
to ask them what they know of the feminine genius and what resources they 
use to teach about it. Also included in this survey were questions about work 
experience and educational background. Secondly, we investigated the work of 
theologians, including St. John Paul II, St. Edith Stein, Prudence Allen, and 
Gertrud von Le Fort, to understand the Catholic tradition regarding the feminine 
genius. We synthesized the concept into a helpful characterization of traits for 
the use of educators, while seeking at the same time to avoid a definition that 
could narrow or stereotype the concept. Thirdly, in light of the survey results and 
the preexisting Church literature, we offer implications and potential next steps 
in educating young women on the feminine genius.

31. Determination of the Most Effective Structure for Nitric Oxide  
Selectivity Using a Luminescent Probe With HOPO Antennae and a 
Copper Binding Site 
Julia Ondracek, Richard Hernandez, Sarah Harris, Chemistry and Biochemistry

Nitric oxide radical (NO), a reactive nitrogen species (RNS), has been identified 
as a crucial factor in reperfusion injury, tissue damage as blood returns to the tissues 
after a stroke. During a stroke, oxygen is supplied to the brain by nitric oxide to 
compensate for the lack of oxygen. During which, NO reacts with other oxygen 
species to form reactive oxygen species (ROS), which can significantly damage 
the brain. Not much is known about the timing, location, and concentrations of 
this process. Thus, more research is necessary. This creates the need for in vivo 
imaging to monitor the transient NO concentrations in the brain. The purpose 
of this research is to create an applicable and effective in vivo lanthanide-
transition metal based fluorescent probe for the detection and imaging of nitric 
oxide radical concentrations. Unlike most other fluorescent probes, lanthanides 
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are advantageous for their narrow emission bands and long luminescent lifetimes. 
The probe will consist of a lanthanide, a spacer, and a fluorescent antenna. When 
excited by UV light, the electrons in the antenna will be transformed into an 
excited state. As the antenna relaxes, the energy is transferred to the lanthanide, 
which begins to phosphoresce—a process with a much longer luminescent 
lifespan. For this probe, the fluorescent molecule, 2-Hydroxypyridine-N-
oxide (HOPO) will be used as an antenna. The lanthanide, Europium, will be 
used due to its fluorescent coordination with HOPO. In order to test for the 
presence of a specific ROS or RNS, the probe will be initially bonded to a copper 
atom, quenching the fluorescence. When the probe is exposed to an RNS, the 
species will bond to the probe, forcing it to drop the copper atom and restore 
luminescence. This project is concerned with answering two questions. First, 
will one or two HOPO molecules have an optimal binding affinity for copper? 
Second, will a probe containing one or two HOPO molecules be more selective 
for NO? Thus, this project will design two versions of the probe: one with a 
single HOPO antenna and one with a double antenna chelate for the copper. 
The probe that most reliably binds to copper while also reliably dropping it when 
introduced to NO may then aid in the study of NO in the brain for stroke victims. 

32. Microbial Diversity Within Heterogenous Soil 
Molly Roder, Janet Paper, Biology

Soil development is a process that relies on interactions among geologic materi-
als (e.g., rocks, sand, etc.), climate, and living organisms. They are a mixture of 
two main types: mineral soils derived from the breakdown of rocks and other 
inorganics and organic soils from sedimentation of organic material. Because of 
this development process, soil is extremely heterogeneous — a tiny portion can 
contain sand, silt, organic material, clay, air, and water. This heterogeneity could 
influence microbial communities causing a lot of biodiversity in extremely short 
distances. We investigated if the soil heterogenicity influenced the microbial 
community between depths at 2 inches and 6 inches within a single core. Each 
core was subsampled, microbial DNA extracted, and sent for 16S rRNA ampli-
fication and Next Gen sequencing. Our hypothesis is that even within a 4-inch 
distance, the communities will be distinct due to the nature of soil.

33. The Effects of Sunscreen on Freshwater Water Fleas 
Leah Sattler, Joseph Roberts, Mark Schramp, Biology

Freshwater ecosystems make significant contributions to the environment by 
replenishing groundwater and preserving biodiversity. However, the preservation 
of our shores is threatened daily by human pollution, which affects aquatic 
organisms by leeching chemicals into the water. Losses in species diversity cause 
serious instability in ecosystems and lead to decreased production of human 
services. 

Water fleas represent an important link in aquatic food webs, serving as the 
basis of the food chain for most commercial fish in the Great Lakes. However, 
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as our oceans, lakes, and rivers are continually polluted, water fleas are harmed, 
threatening the stability of food webs. Many sunscreens contain carcinogens, 
which affect the genomes of anything from fish to aquatic plants to algae. These 
carcinogenic sunscreens have been banned in many coastal marine environments, 
but not in freshwater habitats. 

This project sought to discover how freshwater water fleas, Daphnia magna, react 
to sunscreen pollution, as well as to determine the carcinogenic potential of 
sunscreen. We hypothesized that the water fleas grown in the presence of sunscreen 
would respond to the pollution by physiological changes, which diminished both 
activity and lifespan. Upon monitoring the effects of the pollutants on water 
flea health through measurement of activity, mortality rates, and microscopic 
observation to discover how resistant the water fleas were to their treatment, we 
found the hypothesis to be supported. Additionally, we performed an AMES test 
to determine whether the presence of sunscreen increases mutations in organisms. 
This research supports the conclusion that pollution of freshwater ecosystems 
from sunscreen has been shown to have a negative impact, and sunscreen usage 
needs to be considered in relation to this community. 

34. Investigating Molecular Abnormalities Resulting From Traumatic Brain 
Injury in the Fruit Fly (Drosophila melanogaster) 
William Scavuzzo, Sophia Winger, Reese Danitschek, Jeremy Stubblefield,  
Biology

Each year, there are 61,000 deaths per year in the United States associated with 
Traumatic Brain Injury (TBI). These injuries are associated with both short- and 
long-term damage, disrupting proper brain function. Throughout the past 30 
years, proposed treatments for TBI in humans have struggled to reach approval, 
creating a need for additional investigation into TBI-induced injury. Research 
suggests that the brain’s response to injury may vary with time-of-day, yet studies 
looking at time-of-day variation in TBI-induced injury are lacking. Behavioral and 
physiological variation is most often under the control of a 24-hour time-keeping 
system in the body, called the circadian system. The circadian system in most 
organisms maintains 24-hour cycles with a conserved mechanism, making model 
organisms, such as the fruit fly Drosophila melanogaster (D. melanogaster), useful 
for studying time-of-day variation in physiology. D. melanogaster has also been 
established as a model organism for TBI. We therefore utilized D. melanogaster 
to ask the question, “Is there time-of-day variation in TBI?” To answer this 
question, we constructed a High-Impact Trauma (HIT) device capable of 
delivering head injuries (hits) to groups of fruit flies. We successfully built a HIT 
device and conducted initial tests on both male and female fruit flies utilizing 
variable numbers of total hits (either 0, 2, or 5 hits). From this, we calculated the 
Mortality Index at 24 hours post-hit (MI24), which was defined as the percentage 
of flies that died 24 hours after receiving hits. Flies were maintained within 
environmental chambers with a 24-hour light:dark cycle with 12 hours of light 
and 12 hours of darkness. For each variable number of hits, four total vials of flies 
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were used with 10–12 flies in each vial. All flies received their designated number 
of hits 7–9 hours after the lights came on in the chamber. Our preliminary results 
show a non-significant difference in MI24 between 0 and 2 hits (2.3% vs. 6.4%, 
Student’s t-test, P=0.402), but a significant difference between 2 hits and 5 hits 
(6.4% vs. 26%, Student’s t-test, P=0.046) and between 0 hits and 5 hits (2.3% vs. 
26%, Student’s t-test, P=0.015). Using these preliminary results as a baseline for 
MI24, future studies will vary the time of day for administering different numbers 
of hits. This will allow us to answer our central question of whether there is time-
of-day variation in TBI. It is our hope that links between time-of-day and brain 
injury may lead to insights on novel treatments of TBI in humans.

35. Laser Clear Beer 
Sydney Schmidt, Daniel Haunert, Max Sayler, Megan Paciaroni, Physics and 
Astronomy, School of Engineering 

We are using angularly resolved absorption spectroscopy to quantify and aid in the 
reproducibility of different beers brewed by Br. Maximilian Mary Anderson, OSB. 
Specifically, the clarity and darkness of a selection of beers, vintages, and depth 
in the bottle has been measured. This has been accomplished using a rectangular-
prism cuvette placed onto a precision rotation stage with an LS-1 tungsten 
halogen white light on one side and a movable StellarNet Inc. spectrometer 
attached to a movable arm on the other side of the stage. The broadband white 
light was shone through the cuvette and the spectrometer reading of the reflected 
light was obtained and used to quantify the scattering and absorption of the beer 
sample. The kinds and depths of the beer were then grouped according to their 
absorption to determine any correlation. We hope to correlate desired properties 
of the beer with quantitative and repeatable measurement so as to facilitate 
improvement and reproducibility.

36. Synthesis and Spectroscopy of Phenyl and Naphthyl Methanimines 
Katherine Snapp, Andrew Hockel, Elizabeth Gendreau, Paul Steinbach,  
Chemistry and Biochemistry

Methanimines are molecules with a nitrogen atom double bonded to a carbon 
atom, formed by the organic condensation reaction of an amine group (-NH2) 
of one molecule with an aldehyde group of another molecule resulting in the 
loss of water. This N=C bond can be incorporated between aromatic molecules 
providing conjugation between the two aromatic rings. Molecules of this nature 
generally fluoresce when excited with UV light. This project involved the syn-
thesis and purification of methanimine derivatives involving both phenyl and 
naphthyl aromatic rings. Once purified, these compounds were dissolved in etha-
nol and analyzed by both UV-Vis and Fluorescence spectroscopy. In addition, 
each molecule was analyzed by NMR spectroscopy and Mass spectrometry. The 
26 molecules synthesized had various functional groups changed on the phenyl 
ring of the methanimine carbon in order to study changes occurring in the fluo-
rescence of the molecule. Each functional group has a Hammett constant value, 
which is the measure of the total polar effect exerted by the functional group on 
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the aromatic ring. A plot of the Hammett constant for each functional group 
was compared to both the excitation and emission peak wavelength maximum 
(λmax) of the molecule to determine if a correlation existed. The position of the 
singlet peak of the methanimine carbon hydrogen atom was also compared with 
the Hammett constant value of a functional group to determine if shifts in the 
position of this singlet peak were correlated with the Hammett constant value.

37. Effects of an Electrolyte Solution, Redmond ReLyte, on Cardiovascular 
Recovery Following Aerobic Output 
Aidan Sutherlin, Martha Carletti, Courtney Lewman, Biology; Health,  
Wellness, and Exercise Science

In the health and fitness community, optimized performance is the goal of each 
athlete. One key aspect of performance is the body’s ability to recover, and  
studies have shown that accelerated cardiovascular recovery leads to enhanced 
future performance. Many marketed supplements advertise that they increase 
cardiovascular recovery. An especially popular one is an oral electrolyte solution 
marketed by Redmond Life called Redmond ReLyte. One serving (4oz) of Red-
mond ReLyte contains sodium (810mg), potassium (400mg), chloride (1280mg), 
calcium (60mg), magnesium (50mg), and coconut water powder (80mg). Previ-
ous research has shown that these ingredients individually can result in faster 
post-exercise recovery rates (back to baseline levels) with regard to heart rate, 
blood pressure, and blood oxygen levels. The purpose of this study is to compare 
the cardiovascular recovery in physically active college-aged students (n=10) 
with and without Redmond ReLyte electrolyte solution. The subjects performed 
a one-mile run, and blood pressure, heart rate, and blood oxygen levels were 
tested before, immediately after, and three minutes post-run via a chest strap 
heart monitor, digital blood pressure cuff, and a finger pulse oximeter.

The participants repeated the one-mile run an additional three times (for a total 
of four runs), with two of those times randomly given 4oz of Redmond ReLyte 30 
minutes prior to the run, and two of those times given 4oz of water. Compared 
to drinking water, students given the Redmond ReLyte electrolyte solution had 
their heart rate, blood pressure, and blood oxygen levels return faster to baseline 
levels.

38. “What’s Your Coffee Order?” 
Tatiana Tawney, James Atkinson, Madalaine Elhabbal, Edward Mulholland, 
Classics

This study is an analysis of different coffee orders of students at Holy Grounds 
Coffee, located on the Benedictine College campus. This study is searching to 
understand if there is a correlation between students’ majors and their coffee 
orders. The hypothesis is that there is a correlation of some sort (i.e., that certain 
specific groups of students would tend towards a specific drink or type of drink). 
The methodology employed was to ask each individual undergrad student who 
placed a drink order at Holy Grounds to fill out a quick survey. This was done 
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over the course of a few days. The desired sample size was 200 students, which 
was deemed to be sufficient to gauge any correlations. The aforementioned data 
entries included students’ majors, class years, genders, and the drink they ordered 
that day. The analysis of the gathered data is the substance of this project.   

39. Analyzing the Affinity of a Lanthanide Metal Complex Probe to 
Remove Arsenate From Drinking Water 
Amelia Vopat, Grace White, Sarah Harris, Chemistry and Biochemistry

Arsenate, the water-soluble form of arsenic, is extremely toxic. It is one of many 
substances that is tested for in drinking water. Unfortunately, it is odorless, taste-
less, and colorless, making it difficult to detect. Even in very small quantities, it 
can lead to arsenic poisoning over time. The Environmental Protection Agency 
recommends keeping arsenate concentrations below 10 μg/L. However, many 
states in the U.S. and other countries are already at or exceeding this limit.  
Arsenic levels are in further danger of rising due to nonselective phosphate recy-
cling. Phosphate and arsenate are very electrochemically similar anions, which 
allows them to participate in the same chemical reactions. This means that non-
selective phosphate recycling could unintentionally isolate the arsenate as well 
as the phosphate and possibly add poison into the food supply if this nonselective 
anion combination is added to fertilizers.

We propose to solve this issue with a probe that selectively binds with arsenate 
over phosphate. The probe would surround a lanthanide metal and together 
would function as a soft Lewis acid that would selectively bind to a small Lewis 
base, such as arsenate. Our probe, 5LIN-EtNH2-1,2-HOPO, was modified to 
increase solubility, decrease steric hinderance, and alter its ability to hydrogen 
bond in order to increase its binding affinity with arsenate. We intend to synthe-
size our metal complex probe in higher quantity, characterize the intermediates 
to verify its structure using stronger field instrumentation, and confirm the pre-
liminary binding affinity studies with fluorescence and phosphorescence through 
repeat trials. If our preliminary data is confirmed, 5LIN-EtNH2-1,2-HOPO could 
potentially be used to develop a filter to detect and remove arsenate, providing a 
clear opening for safe methods of recycling phosphate and keeping our drinking 
water clean. 

40. Assessment of Invertebrate Pollinators in the Mullins Pollinator 
Meadow at Benedictine College 
Abby Walterscheid, Andrew Jirak, Kirstyn Crane, Terrence Malloy, Virginia 
Winder, Biology

Native plant growth can support many pollinator species important to native 
ecosystems. Due to their important ecological role, we assessed abundance and 
diversity of pollinators in a ~0.4-ha native plant meadow at Benedictine College 
in Atchison, Kansas. We planted the meadow in December 2020 with a native 
seed mix of 83 wildflowers, 3 shrubs, and 14 grasses. From May through August 
2022, we assessed abundance and diversity of insects orders Hymenoptera, Cole-
optera, and Lepidoptera. We also assessed flowering plants each month. Fifty-five 
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species of flowering plants were identified in the meadow. The pollinators were 
sampled once per month using target sweep netting, nontarget sweep netting 
across four transects, and bowl traps at forty points across the transects. Thirty-
two species were identified with targeted sweeps, 36 with nontargeted sweeps, 
and 103 in bowl traps. These data were compared to a reference plot, which con-
sisted of a mowed grass field, similar to the meadow before we planted the native 
species. At the reference plot, we identified 15 species with targeted sweeps, 10 
with nontarget sweeps, and 51 in bowl traps. Our data will help us establish a 
baseline for the pollinator and vegetation diversity in the meadow as the plant-
ings mature.

41. Apoptosis of HeLa, Cervical Cancer, Cells in the Presence of HMGN-2 
Antibody 
Emily Yohon, Patrick Argana, David Lauterwasser, Martha Carletti, Biology

High mobility group nucleosomal binding domain 2 (HMGN-2) is a chromosomal 
protein that helps maintain chromatin structure around transcriptionally active 
genes. Studies have shown that inhibition of HMGN-2 can lead to cell apoptosis, 
especially in actively dividing cells, and therefore HMGN-2 inhibition shows 
potential as a chemotherapeutic treatment. In our past experiment, MCF-7 
cancer cells (breast cancer cells) were grown in 75 mL cell culture flasks and were 
cultured with a media solution of EMEM, fetal bovine serum, and pen strep. The 
cells were then exposed to anti-HMGN-2 (thus inhibiting HMGN-2 function and 
thereby inhibiting cellular transcription) and then a XTT Cell Viability Assay 
Kit was used to measure the resulting amount of cellular apoptosis. We repeated 
this experiment, but this time used HeLa (cervical cancer) cells. We found that 
with concentrations of HMGN-2 antibody of 5 ng, 10 ng, and 15 ng that there 
is no significant difference in cell apoptosis rates with each concentration. The 
experiment will be repeated with higher concentrations of HMGN-2 antibody 
to examine the effects of HMGN-2 on HeLa cells. By attempting to identify 
the effect of HMGN-2 in both breast and cervical cancer cells, the ability to 
determine whether HMGN-2 can be used as a chemotherapeutic agent can be 
determined.

42. 10 Feet Closer to God: Reflections of a Spring Break Stylite 
Patrick Loper, Joseph Rziha, Jamie Blosser, Theology

2:35–2:55 d Room 109

In the beginning of the fifth century, St. Simeon Stylites ascended a pillar where 
he lived the rest of his life. In imitation of this saint, I revived the now-extinct 
asceticism of the pillar-saint for five days over spring break, learning much about 
myself, St. Simeon, the nature of asceticism, and the limitations of hagiography.

h



32

43. Inoculating Plants With Microbes From Remnant and Restored Prairie 
Sites 
Madeline Hays, Janet Paper, Brent Mortensen, Biology

2:35–2:55 d Room 125

Prairies used to cover around 150 million acres of North American land, but 
now only about 10% of this endangered ecosystem remains. Tallgrass prairies 
provide habitat to thousands of species that are central to important ecological 
services, such as erosion prevention, flood control, and soil health. Few prairie 
remnants (areas that have never been plowed and contain species characteristic 
of conditions prior to European settlement) remain in the Midwest. To mitigate 
the loss of so much prairie land, many conservationists have established prairie 
restorations (areas where the original plant community has been destroyed and 
subsequently reintroduced). Ecologists have long known that remnant prairies 
are more diverse and provide the above-mentioned ecological services better 
than restored prairies, and in recent years this difference has been increasingly 
attributed to the microbes in the soil of these sites. The microbial communities in 
restored and remnant prairies are significantly distinct, leading us to hypothesize 
that transferring microbes from remnant sites to restored sites could have 
a positive impact on prairie restoration success. To test this, we inoculated 
specimens of a plant species with soil from both a restored and a remnant tallgrass 
prairie to determine whether the different microbial communities influence plant 
performance. We inoculated Rapid-cycling Brassica rapa with soil from Balloon 
Port Prairie and Ogg Prairie, a restored and a remnant tallgrass prairie, respectively, 
both located in Shawnee Mission Park in Johnson County, Kansas. We also 
performed a DNA analysis on soil samples taken before inoculation and after 
the plants were harvested to examine the distinct microbial communities in our 
samples. Our results inform future restoration projects by providing restorationists 
with more insight into the practice of including microbial communities in their 
work to promote healthier, more diverse sites.

44. Variable Supergiant Stars: Understanding the Pulsation of RV Tauri 
and SRd Stars From Photometric and Spectroscopic Observations 
Kian Hayes, Garrett Nobis, Ryan Maderak, Physics and Astronomy

2:35–2:55 d Room 208

RV Tauri and Semi-Regular type-d (SRd) stars are old supergiant stars that 
exhibit complex behavior in their atmospheric layers. The RV Tauris are 
characterized by their alternating deep and shallow minima in brightness whereas 
the SRds are more erratic in their brightness variation. These stars and their 
pulsation mechanisms are not well understood despite decades of research. In 
this project, we conducted an in-depth study (2019–2022) on the RV Tauri star 
AC Herculis and the SRd star V441 Herculis. By measuring their photometric 
and spectral variation, we hope to gain a better understanding of their pulsation 
mechanisms and explore whether the two types can be linked. Such a study also 
serves the purpose of better understanding the physical changes that stars like 
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our sun undergo as they age. Our observations of AC Her show typical RV Tauri 
behavior whereas V441 Her currently shows no regularity, raising questions 
about its current stage of evolution.

45. Oops!... I Cognitively Offloaded Again: The Effect of Cognitive 
Offloading and Existing Phone Use on Memory 
Katherine Brandenburg, Jackson Maldonado, Chase Pearson, Emma  
Applegate, J. Dean Elmore, Psychological Sciences

2:35–2:55 d Room 219

Cognitive offloading is defined as “the use of physical actions to alter the infor-
mation processing requirements of a task so as to reduce the cognitive demand.” 
Previous research has found that cognitive offloading negatively impacts mem-
ory. However, to our knowledge, no studies have examined the role of phone 
usage within this effect. The purpose of this study was to observe the effects of 
cognitive offloading on memory while extending the existing research by looking 
at the role of phone usage within this relationship. Participants were asked to 
read a short story and then complete a recall task afterwards. Some participants 
completed these tasks without the aid of technology while others engaged in 
cognitive offloading by taking a picture of the story with a tablet. Our results con-
firmed previous research suggesting that cognitive offloading can impair memory 
capabilities. However, our findings indicated that self-reported phone usage did 
not impact this effect. This research could be of use when discussing technology 
in the classroom and cognitive offloading as a memory route.

46. Numerical Analysis of Complex Modes for Guided Wave Dispersion in 
Plates 
Karolek Suchocki, Andrew Downs, School of Engineering

2:35–3:25 d Gangel Seminar Room

Non-Destructive Testing (NDT) is used to detect, locate, and characterize defects 
in materials, and developing new methods is critical to the fields of aerospace, 
power generation, and civil infrastructure. In plates and pipes, guided ultrasonic 
waves are particularly useful but come at the cost of being difficult to interpret as 
they are multimodal and dispersive. The behavior of a complex mode as a func-
tion of frequency is known as the “dispersion curve.” The goal of this Discovery 
project is to create a generalized numerical algorithm to calculate the dispersion 
curves for a plate bounded on one side by an elastic material. This algorithm 
works by using the cutoff frequencies as an initial guess and then using Euler’s 
method to approximate the wave number that makes the system of wave equa-
tion’s determinant equal to zero. Newton’s method is then used to hone in on a 
more accurate wave number value before the process repeats.

The algorithm has worked well with an intermediate problem using a free plate, 
which has air on both the top and bottom surfaces. This is a simpler problem 
involving a smaller matrix that can be decoupled from a 4x4 matrix into two, 2x2 
matrices. There are significant problems with the method that need to be solved 
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before transitioning to the bounded plate problem, which uses a 6x6 matrix. 
These problems include handling the transition between negative and positive 
slopes in the dispersion curves, and Newton’s method converging to the wrong 
solution (also known as mode hopping), finding where modes cross each other 
and scaleable resolution.

So far, the algorithm works on the set of two, 2x2 matrices; the 4x4 matrix has 
been solved with the algorithm undergoing adaption to utilize it. Before transi-
tioning to the bounded plate, the generalized algorithm will be tested on the 4x4 
matrix using the two, 2x2 matrices to validate the algorithm’s results. Once the 
algorithm passes this test, it will be tested using the bounded plate matrix. At the 
end of this project, the algorithm will be able to find the dispersion curves for 
bounded plates using the 6x6 matrix.

47. Human, Theological, and Pedagogical Formation at the  
Undergraduate Level for Future Theology Educators 
Madeline Joerger, Shea Nowicki, Christi Adams, School of Education

3:05–3:25 d Room 109

In response to Pope St. John Paul II’s call for the “New Evangelization” dur-
ing his pontificate, the Catholic Church renewed her dedication to intentional 
catechetical instruction in the life of the youth. Theological education within 
a classroom setting is an indispensable form of catechesis that engages with the 
youth of today during a vital time in their formation; therefore, preparation for 
the teachers that lead this catechesis must correspond with this responsibility. 
Through this study, we seek to understand the preparation future high school 
theology teachers receive before they enter the classroom setting through three 
pillars: human formation, theological education, and pedagogical preparation. 
To understand this formation, we seek to ask three questions: In what manner 
are high school (9th–12th) theology teachers prepared in human formation, theo-
logical education, and pedagogical preparation before they enter the classroom? 
What specific preparatory needs do current teachers of theology identify? How 
can the formational, theological, and pedagogical needs of theology teachers be 
addressed in the undergraduate program at Benedictine College? Our methodol-
ogy is two-fold. We will first send out a survey to superintendents, principals, and 
diocesan representatives that are affiliated with or recommended by the Duc in 
Altum Schools Collective, a Catholic network of teachers and administrators. 
In this survey, we will ask participants about their educational background and 
experience teaching theology in order to identify any potential needs in human 
formation, theological education, and pedagogical preparation. Additionally, 
we will analyze preexisting formation resources for undergraduate students seek-
ing to teach theology at the high school level through investigating theology, 
education, and catechetical courses at Newman Guide Catholic colleges. Upon 
survey results and arisen needs, we will propose possible formation opportunities 
for Benedictine undergraduate students who want to teach theology after gradu-
ation.



35

48. Wildflower Phenology and Pollinator Resources in the Benedictine 
Bottoms Nutrient Network Sites 
Jackson Maldonado, Brent Mortensen, Biology

3:05–3:25 d Room 125

Wildflower phenology is important to ecosystems, especially insect and bird 
populations as a source of food and habitat. As colder seasonal temperatures 
approach, floral diversity is often lowered. In addition to phenological declines 
in resources, anthropogenic forces have also reduced the availability of floral 
resources. Anthropogenic effects combined with phenological effects can result 
in resource-poor communities, harming not only the plants but also all organisms 
that use them. As limitations on competition are removed, we expect floral 
resources will become less accessible for pollinator communities. We tested the 
effects of nutrient additions on floral resource availability through late summer 
into fall in a tallgrass prairie community. We tracked the number and abundance 
of flowering species once a month from August to October. We found a trend 
suggesting resource limitation may speed up senescence, but the data suggest 
anthropogenic effects may not necessarily limit floral resource longevity.

49. Modeling Cosmic Ray Energy Deposits With Geant4-DNA 
Virginia Jarvis, Christopher Shingledecker, Physics and Astronomy

3:05–3:25 d Room 208

Cosmic rays represent a ubiquitous form of ionizing radiation that permeates the 
entire Milky Way. Interactions between cosmic ray particles and the nanoscale 
ice that covers stardust likely generates molecules as complex as prebiotic species, 
such as amino acids and nucleobases. Here we seek to answer a fundamental ques-
tion related to this phenomenon; namely, how much energy does each cosmic ray 
deposit in a dust-grain ice mantle on average? To answer this, we have run Monte 
Carlo simulations using the Geant4-DNA computational toolkit. In this talk we 
summarize our preliminary findings.

50. Death and Friendship: A View of Life in the Face of Suffering and 
Companionship  
Therese Brungardt, Juliana Esparza, Aaron Riches, Theology

3:05–3:25 d Room 219

In response to a personal encounter with death, shared suffering and friendship, 
a question was raised of what it means to share suffering within a friendship ori-
enting life in the face of death. (Juliana Esparza lost her father unexpectedly on 
October 20th due to COVID-Pneumonia.) The concepts of suffering, death, and 
friendship have always plagued humans, making one look at what it is to live 
a life of meaning and value. In the changing anthropological view of man in 
the modern world, the experience of death, suffering, and friendship offers the 
path to return man to himself. Through this study, we seek to understand the 
relationship between death and life and to share one’s suffering with another 
in order to remember for what man is truly made. To investigate these different  
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relationships, texts were analyzed within the category of philosophical psychol-
ogy and great books within the modern time period. While exploring the modern 
works, a claim is made that the modern view of man and his end are presented as 
though he is meant for a painless happiness and to be the author of his own life, 
but then, it is also shown that it doesn’t bring fulfillment and only a forgetting 
of who man is. This raises the question: What is able to return man to himself? 
In Death and the Future Perfect Tense, Robert Spaemann makes the claim that 
“anticipating death puts us in the position to relate to our lives as a whole, the 
position in which we have our life.” In The Burden and The Blessing of Mortality, 
Hans Jonas makes a claim that the body and the soul’s fight to stay alive exists be-
cause there is an end in our reality that is to come. Without death, there would be 
no life and without life, there would be no death. Within Leo Tolstoy’s novella, 
The Death of Ivan Ilyich, there is furthering of these themes in light that one is 
unable to reach the meaning of his life alone, but one needs the companionship 
of another in order to establish the meaning and value of his life. As Josef Pieper 
mentions near the end of What is Feast?, “consolation exists only on the premise 
that grief, sorrow, death, are accepted, and therefore affirmed, as meaningful in 
spite of everything.” Man is awakened by the gaze of another, which he is able to 
see in his surrender and humility. T. S. Eliot states in The Four Quartets that for 
man to orient himself in this way, it is “a condition of complete simplicity costing 
no less than everything.” From these different texts, there becomes a dialogue 
into what it means to live a full, meaningful life in a companionship in light of 
death and suffering.

51. Presenting Hippolytus 
Elizabeth Peterson,  Therese Temkkit, Anastasia Leffas, Andre Bauer, Ashley 
Lestone, Catherine Harper, Collin England, Elianna Watson, Emily Zoque, Jon 
Schoening, Jerusalem Garcia, John Paul Beerer, Kirsten Rankin, Mary Catherine 
Karpilo, Niki Wood, Nora Ley, Rachel Decker, Madalaine Elhabbal, Santiago 
Romero, Edward Mulholland, Classics

3:35–3:55 d Room 109
In Presenting Hippolytus, a group of us collaborated to recreate an ancient work 
of art. In doing so, we wanted to impress upon our audience the same themes 
and questions presented to a Greek audience when Hippolytus was first produced. 
The question we sought to answer was “How can college students with limited 
resources accurately recreate an Ancient Greek tragedy and make it palatable to 
a modern audience?”

For one thing, we could not present our tragedy in the original Greek as this 
would take too much time for our cast to learn and our audience would not 
understand it. Instead, we found a script that was faithful to the original Greek 
text while strikingly modern and descriptive. While the English script did not 
capture the meter of the original Greek, we felt that its immediacy and accuracy 
made up for this drawback.

We needed costumes and sets, which we sought to obtain while staying within 
our budget. We found costume jewelry in the Ancient Greek style at a local  
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discount store, and we made classically styled tunics out of white sheets. Our 
actors obtained their own period sandals. Additionally, we ordered a few modern 
dresses for our main actresses that were reminiscent of the classical style.

We created props, including pillars, out of cardboard and steel bars. We painted 
them white to give them the appearance of marble. Additionally, we incorpo-
rated a backdrop with a Grecian-looking background from a previous production.

We had limited staging and lighting options, but we chose to perform our play in 
the Murphy-McPhee Auditorium in Westerman Hall. Two benefits of perform-
ing the play here included the sloped, semicircular design (similar to an Ancient 
Greek amphitheater) and the good acoustics. Unlike the original Greek staging, 
which was performed outside with natural light, we used LED lights to illuminate 
our stage because it was performed indoors.

Our hypothesis was that our audience would respond positively to the produc-
tion and be able to connect with the values and themes we were trying to pres-
ent. Such themes included human nature, love, loyalty, dishonesty, passion, rage, 
destruction, and redemption.

The methodology we used to come to our conclusion included surveys, which 
we distributed to the audience members. After they saw the play performed, we 
asked them to write down what they believed to be the message and main themes 
of the performance. We evaluated the accuracy of our hypothesis based on the 
audience’s participation, their grasp of the play’s main themes, and their level of 
connection to the story.

52. An “Out-of-This-World” Approach to Investigating Smoke Particle-
Induced Atmospheric Ozone Depletion 
Ashley Wallau, Grace Quinn, Faith Quinn, Christopher Shingledecker, Physics 
and Astronomy

3:35–3:55 d Room 125

An analysis of the solar spectrum reveals that, though we think of the Sun 
emitting light mainly in the region of the electromagnetic spectrum we can see 
(represented by the colors of the rainbow); in fact, our Sun emits light at all 
colors, including a significant amount at ultraviolet (UV) wavelengths. Though 
this UV light is invisible to us, its effects in the form of sunburns are well known, 
thereby revealing its deleterious consequences on cells. Though it may not seem 
to be the case after a long day outside, on the surface of the Earth we do not 
experience the full onslaught of the Sun’s UV light thanks to the layer of ozone 
(O3) molecules in the stratosphere. Worryingly, in 1976 it was discovered that 
chemical reactions between ozone in the ozone layer and chlorofluorocarbons 
(CFCs) had created a hole centered over the poles. This discovery led to the 
Montreal Protocol in 1987, which banned the use of CFCs, and reassuringly, 
Solomon et al. showed that the massive hole over the Antarctic was beginning 
to show signs of shrinking. 
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However, a recent paper by Bernath, Boone, and Crouse demonstrated that 
atmospheric ozone was depleted after soot particles from the 2019–2020 
Black Summer Australian bush fires were injected into the stratosphere by 
pyrocumulonimbus clouds, which are produced by wildfires, volcanic eruptions, 
and similar events. What Bernath and coworkers speculated was that chemical 
reactions on the surfaces of stratospheric soot grains (hereafter, grain chemistry) 
were, like CFCs, triggering chemical reactions that ultimately depleted ozone. 
These grain-chemical reactions are essentially ignored in modern climate models 
due to the variety and complexity of the underlying physical processes, though 
their inclusion could potentially have a profound effect on predictions related to, 
e.g., the projected timescales for reversing the damage done to the ozone layer. 

By a serendipitous coincidence, however, the underlying processes related 
to atmospheric soot chemistry are remarkably similar to analogous processes 
on interstellar stardust grains—a topic on which there has now been decades 
of work, with a number of mature computational tools now available. In this 
talk, we will describe our work to date on modeling this important process in 
atmospheric science. 

53. S’mores and Science 
Meredith Weeks, Sarah Harris, Chemistry and Biochemistry

3:35–3:55 d Room 208

The purpose of this research is to study ways to increase effectiveness of in-class 
activities as well as increase students’ interest towards science. Specifically, this 
research is aimed towards helping students understand stoichiometry through 
visual and kinesthetic learning.

Students in Dr. Harris’s General Chemistry I class were given an anonymous sur-
vey related to their interest in science. Then, the students completed an in-class 
activity and worksheet that uses s’mores to aid in learning concepts of limiting 
reactant and stoichiometry. After completing the activity, students will complete 
the same survey to see if their interest increased and if the activity was effective. 
Additionally, data will be drawn from students’ homework assignments com-
pleted before an activity to see if the activity was effective. The students’ names 
remained anonymous to the student researcher, Meredith. 

The members of the Boys and Girls Club were given a short presentation on 
limiting reactants. Following the presentation, the students completed a work-
sheet similar to the college students’ worksheet. They also used s’mores to help 
them complete the worksheet. No data was taken from this activity; it served as a 
trial run to determine any changes needed to be made before presenting to local 
middle school students. 

Middle school students were given a pre-survey, the same as the chemistry stu-
dents’ survey. Following the survey, the students were given the same presenta-
tion as the Boys and Girls Club, with changes made as necessary. The students 
completed the same worksheet as the Boys and Girls Club. The students also used 
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s’mores to aid in their understanding and completion of the worksheet. Finally, 
the students completed the same survey. The pre- and post-surveys were used to 
determine if the activity was effective, interesting, and fun.

54. Stained Glass: Art, Design, Craftsmanship 
Alondra Gomez, Bryan Park, Art and Design

3:35–3:55 d Room 219

Stained-glass artists are not like painters who have the freedom to paint what 
they wish on a canvas. The purpose of this project was to research different meth-
ods of how stained glass is pieced together through hands-on practice, the design 
process of where a client’s wishes are taken into account, and the limitations of 
the material in order to understand the various constraints and opportunities 
inherent in creating a stained-glass window.

The crafting process of a window consists of taking a design and cutting the glass 
in appropriate shapes for each section. At this point, the individual panes of glass 
can be stained. Afterwards, individual pieces are soldered together, allowing the 
glass pieces to become a coherent whole. Both the foiling and lead came pro-
cesses of joining were explored in this project. A set of step-by-step samples will 
be on display, and some processes will be demonstrated.

When designing, the role that a stained-glass window will play in someone’s expe-
rience of the architectural space that it adorns must be considered. In particular, 
the character of the light and darkness in sacred spaces can make a significant 
difference in the experience of participants. Some of the necessary considerations 
for the design and creation of such windows will also be discussed.  

55. Answering Your Identity Crisis: Romantic Comedies & The Ethics of 
Authenticity 
Miriam Del Castillo, Bridget Goldkamp, Matthew Muller, Theology

3:35–3:55 d Gangel Seminar Room

The problem of finding one’s identity is a growing crisis in the modern world. 
Charles Taylors’ book The Ethics of Authenticity attempts to diagnose the source 
of this crisis, observing current trends in political, religious, and personal 
spheres. Modern authenticity, argues Taylor, demands that people practice 
self-determining freedom to define their own unique identity and the meaning 
and purpose of their own lives. This moral ideal of authenticity contains many 
inherent tensions that make identity formation particularly challenging. The 
symptoms of this crisis include an exaggerated need for recognition, a focus on 
the self as the only source of fulfillment, and a heightened emphasis on romantic 
relationships. People find themselves in need of recognition and affirmation of 
their individualism and so turn to romantic relationships as a source of their 
identity. This is evidenced by many modern romantic comedies. In this project, 
we will focus on You’ve Got Mail, Sweet Home Alabama, and Legally Blonde. In 
each of these films, the main characters undergo crises surrounding both their 
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identities and their romantic relationships. We will show how Taylor’s ideas are 
made manifest in each movie, how the movies present and solve the crisis of 
identity, and if their resolution is satisfactory from a Catholic viewpoint. 

56. Can Man and Woman Be Friends? 
Patrick Lennon, Joshua Heidenry, Benjamin Hoopes, Grace Schierts, Elizabeth 
Sutherland, Jeremy Sienkiewicz, Catherine Sienkiewicz, Theology

4:05–4:25 d Room 109

We are all familiar with the classic “guy” and “girl” troubles when it comes to 
friendships and dating and have assumed they are an inevitable part of life. Still, 
perhaps you have found yourself asking these questions: What are the boundaries 
of platonic male-female relationships? How do I maneuver the ‘grey area’? Why 
does my heart feel tethered and so emotionally exhausted? How does friendship 
relate to dating? And am I the only one who struggles with these things? Through 
this project we explore the proper relationship between men and women in the 
21st century. We believe our culture has deprived us of a healthy understanding 
of relationships between men and women. By investigating the question: “Can 
a Man and Woman Be Friends?,” we intend to shine light on the overlooked 
problem of male-female interactions thoughtlessly justified by the world around 
us. By studying St. John Paul II’s book Love and Responsibility, we discovered three 
major points therein: 1) the reality of the sexual distinction within human nature 
amidst the substratum of our personhood; 2) the need for justification of our 
relationships to God, society, and ourselves; and 3) the relationship between 
affection and friendship. In living out the natural conclusions to these truths, our 
lives have been transformed and we are convinced yours will be, too. 

57. Developing Mission-Critical Software for the James Webb Space  
Telescope: Part III 
Daniel Lopez-Sanders, Christopher Shingledecker, Physics and Astronomy

4:05–4:25 d Room 125

This project is a further development of work done by a student at Wellesley 
College, which was part of a paper accepted in early 2021, and it is a continuation 
of the Discovery projects from the 2020–2021 and 2021–2022 academic years 
(AYs). 

Many have seen the remarkable pictures of wispy nebulae taken by the Hubble 
Space Telescope, or the breathtaking pictures of the (dwarf) planet Pluto taken 
by the New Horizons probe, but from a molecular astrophysics standpoint, these 
images are “cool,” in part, because of all the ice found in these environments. 
In nebulae, which are interstellar dust and gas clouds, ice (comprised mostly of 
water and carbon monoxide) coats the microscopic grains of stardust that waft 
through the space between stars, and in the case of Pluto, the surface is almost 
entirely a mixture of nitrogen and carbon monoxide ice. These materials are a 
major target of study by the $14 billion James Webb Space Telescope (JWST), 
and its launch in December 2021 means many experiments with these ices can 
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take place with a new telescope. (The JWST is designed to succeed NASA’s 
Hubble Space Telescope.) 

There is a time-sensitive aspect to this mission. The JWST produces certain 
experiments with heat, but the telescope will be launched with a limited supply 
of fuel that cannot be replenished. Thus, scientific techniques that can speed 
up any aspect of a project are being explored. In this project, computer code 
has been developed to more rapidly develop models for predicting the content 
of different interstellar ices. In AY 2020–2021, code was generalized so it can 
more easily develop such models. Additionally, the runtime of the calculations 
was decreased by harnessing the power of high-performance computing (HPC) 
techniques that take advantage of modern multi-core processors. In AY 2021–
2022, a computing cluster was employed to run simulations of different chemical 
networks and analyzing the results. In this year, AY 2022–2023, the code was 
generalized further for future use and errors were corrected so accurate results 
could be generated. After the generation of results, the paper for this project has 
been started, and it will be submitted to the Astronomy & Astrophysics journal 
once it is complete.

58. Rescue Supply Drone 
Steven Graham, Roman Becher, Kolbe Dax, Charles Sprouse, John Rogers, School 
of Engineering

4:05–4:25 d Room 208

In many action sports, injuries are possible in remote and hard to reach areas. 
For this reason, many participants often carry a GPS transmitter of some type (a 
smartphone is capable of this). In order to expedite patient comfort and care, we 
are designing a system that can take the injured person’s GPS coordinate location 
and carry five pounds of basic necessities (emergency blankets, wound care, food/
water) within 20 feet from the person.

Using an Arduino based flight controller, we are able to take basic directional 
inputs and translate them into aileron, elevator, rudder, and thrust adjustments. 
Stability will be achieved by monitoring input from an inertial measurement unit 
(IMU), a GPS locator, and a magnetic compass. This will allow the velocity of 
the airplane to be known by the system at all times, enabling us to use a control 
system to create directional commands to reach the calculated drop point, release 
the package, and return to its original location. 

This enables patients to be helped long before medical personal and equipment 
are able to reach them, especially if there are no roads nearby and the area was 
wooded or if the terrain was exceptionally rough.

59. “To Her I Love” Art Song for Tenor and Piano 
Aubrey Pichler, André Bauer, Dermot Trainor, Timothy Tharaldson, Music

4:30–5:15 d O’Malley-McAllister Auditorium
To Her I Love is an art song with poetry by James Thomson (1700–1748), written 
for tenor and piano. The compositional flow has been based on the different lines 
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of poetry, and the music and text go hand-in-hand throughout the entirety of 
the piece. The poem describes a man pining for his lost lover, wondering in grief 
where she might reside.

60. Praising God Through Suffering and Doubt 
Zavier Tarrant, Thomas Davoren, Music

4:30–5:15 d O’Malley-McAllister Auditorium

This Discovery project will be a performance of a chamber piece I have composed. 
The idea behind it is praising God through periods of suffering and doubt. It is 
based upon Psalm 42, which depicts David struggling to praise God in a world 
that mocks him saying, “Where is your God?” The piece will illustrate, through 
the use of instruments, someone who praises God, falls into doubt, and then finds 
a way to praise God once more.

61. Moore Storm 
Mary Catherine Karpilo, Elizabeth Abramo, Abigail Jones, Teresa Loomis,  
Danielle Jostlein, Matthew Meyer, Caroline Cunningham, Timothy Rosno, Anna 
Brooks, Sara Gushue, Madelyn Barten, Thomas Davoren, Music

4:30–5:15 d O’Malley-McAllister Auditorium

“Moore Storm” is a study in musical symbolism, namely music that evokes clear 
imagery or explicit narrative. The piece explores the beauty of the natural world 
juxtaposed with the ugliness of its own devised destruction.

On the afternoon of May 20, 2013, the city of Moore, Oklahoma, was devastated 
by a severe thunderstorm. A violent tornado that resulted from the storm and the 
damages it caused were, at that point, rated the most destructive at EF5 on the 
Fujita scale. The deadly storm struck two elementary schools, claimed the lives of 
24 people, and left a 14-mile-long path of demolition in its wake. This piece is a 
cathartic, musical expression of my own experience as just one student in one of 
the schools on the day they were destroyed.

“Moore Storm” is composed in three segments or sections: a sunrise, a storm, and 
a sunset. In the sunrise section, I used ascending motifs to symbolize the rising 
sun. Appearing to come out of total simplicity to grow into something beautiful, 
bright, and vibrant. In contrast, the storm section shows a gradual shift from 
upwards to downward motion. Eventually, the rain starts and picks up, turning 
into a thunderstorm. As the thunderstorm builds tension, French horn is used to 
imitate a tornado siren. Once you hear the siren, there is little else you can focus 
on. Many victims of this specific storm, myself included, have no recollection of 
the climax of the storm — the point when the funnel actually struck the building 
or place they were in. This is symbolized by a complete halt and silence at the 
most climactic point of the whole piece. In the sunset section, sirens return, but 
no longer as a warning. Often, first responders’ sirens are a cause for alarm, but 
hearing the wail of a fire truck in the silence after the storm is a savior answering 
disconsolate cries for help. The section is generally set in a minor key, evoking 
feelings of despair, but the last chord is intentionally ambiguous to convey the 
uncertainty of the future after the devastation.



43

The Discovery Program Committee
 The Discovery Program Committee is committed to the advancement 
of Discovery learning at Benedictine College. The committee’s 
responsibilities include encouraging and supporting faculty and students 
in their own Discovery activities, the awarding of Discovery grants, 
planning the Discovery Day Symposium, and designating the Discovery 
Scholars. Members of the committee for the current year are Patrisha 
Bugayong (Chemistry and Biochemistry), Chris Shingledecker (Physics 
and Astronomy), Jeremy Stubblefield (Biology), Jay Wallace (Art and 
Design), and Terrence Malloy and Julia Bowen (Discovery Program 
Co-Directors).

 
Discovery Grants

 The Discovery Program committee awarded over $12,427 in Discovery 
grants to students this year in support of 29 Discovery projects. The 2022–
2023 Discovery grant recipients are the following:

Emma Applegate
Patrick Argana
Luke Aschenbrenner
Andre Bauer
Roman Becher
John Paul Beerer
Joseph Bourke
Katherine Brandenburg
Jacob Clipperton
Pietro Contolini
Reese Danitschek
Kolbe Dax
Rachel Decker
Daniel Draftz
Madalaine Elhabbal
Collin England
Elias Ford
Isabel Friedrichs
Jerusalem Garcia
Elizabeth Gendreau
Alondra Gomez
Steven Graham
Catherine Harper
Daniel Haunert

Madeline Hays
Richard Hernandez
Andrew Hockel
Carson Huerter
Claudia Kammerer
Mary Catherine Karpilo
David Lauterwasser
Anastasia Leffas
Ashley Lestone
Nora Ley
Jackson Maldonado
Madison Morroni
Anton Murray
Bich Diep (Mary) Nguyen
Shea Nowicki
Julia Ondracek
Chase Pearson
Elizabeth Peterson
Liam Philbin
Faith Quinn
Grace Quinn
Kirsten Rankin
Joseph Roberts
Molly Roder

Santiago Romero
Leah Sattler
William Scavuzzo
Sydney Schmidt
Jon Schoening
Olivia Shingledecker
Katherine Snapp
Levi Streit
Karolek Suchocki
Aidan Sutherlin
Jenna Swords
Thérèse Temkkit
Liza Trettel
Jack Vanderzanden
Amelia Vopat
Ashley Wallau
Elianna Watson
Grace White
Sophia Winger
Niki Wood
Emily Yohon
Emily Zoque

p p s s
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Wangari Maathai Discovery Award
 When Wangari Maathai accepted the Nobel 
Peace Prize in 2004, she made her alma mater the 
only Catholic college in America with a Peace Prize  
winner among its alumni. She won the Nobel for her  
efforts to promote democracy, peace, and sustain-
able development and is the first Peace Prize win-
ner to have an environmental focus. Maathai, 

from Kenya, came to the United States as part of the Kennedy Airlift in 
1960 and earned a degree in biology from Mount St. Scholastica College, 
now Benedictine College, in 1964. In 2014 the college marked the 10th 
Anniversary of the Nobel ceremony by announcing the winners of two 
new Maathai Discovery Awards.

 Maathai passed away in 2011 after battling cancer. Since then, the  
College has remembered her in several ways. Her classmates from the 
Mount Class of ’64 planted a tree in St. Scholastica Plaza on the college 
campus, and in 2015 her statue was erected next to that tree. In 2014 
Sister Helen Mueting, OSB, announced the first recipients of the awards, 
funded by a generous donor.

 This year’s winners of the Maathai Discovery Award are Leah Sattler 
and Emily Yohon. These students are presenting the results of their re-
search during today’s Discovery Symposium.

 Sattler’s project explores the impact of sunscreen pollution on 
freshwater fleas, an important part of aquatic food webs.

 Emily’s work seeks to understand the effect of high mobility group 
nucleosomal binding domain 2 (HMGN-2) in both breast and cervical 
cancer cells, and to determine whether the inhibition of HMGN-2 can be 
used as a chemotherapeutic agent to control the division of cancer cells 
and reduce the suffering of women with these diseases.

 Each Maathai Discovery Award carries a $500 stipend for the student, 
and up to an additional $500 to complete the proposed Discovery Project. 
The award supports projects that focus on stewardship, sustainability, 
women’s equality, and/or environmental justice. 

x
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Rusty Welch ’97

Biologist Consultant

Owner and Manager, Cajun Ben’s Gator Products

“Just Listen”

        Rusty Welch was born and raised in Oak Grove, 
Southwest Louisiana. He attended Benedictine 
College on a football scholarship and graduated in 1997 with a degree in 
Biology. Rusty has worked in the conservation industry since graduating 
from Benedictine and serves as the Biologist Consultant for the Drainage 
Board Committee in Cameron Parish in Louisiana. He runs the family-
owned business Cajun Ben’s Gator Products, which specializes in alligator 
products that are handmade and locally sourced from the Louisiana Bayou.

 Rusty married Ashley Robinson Welch in 1997, and they have a son 
Gauge Welch, daughters Gabrielle Welch and Victoria Walling, son-in-
law Chris Walling, grandson Pearce Ralph Walling, and granddaughter, 
Ruby Allison Walling. 

 In 2021, Rusty and his wife established the Benny and Linda Welch 
Scholarship at Benedictine College in memory of Rusty’s parents. The 
scholarship supports full-time students majoring in biology who demon-
strate financial need. 

 Rusty and Ashley recently hosted a group of biology majors and pro-
fessors in Louisiana. The group learned about management of the levee 
and bayou systems, alligator management, various species living in the 
swamps, and conservation programs in the state.
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Discovery Scholar Medal
  The front of the Discovery Scholar medal combines 
images of a set of books and a tree with a landscape 
symbolizing both the academic and experiential nature of 
scholarship in the Discovery Program. The books are titled  
“Community,” “Faith,” and “Scholarship” in Greek. The rear 

of the medal features a soaring raven with the Latin word “Obsculta,” the 
first word of the Rule of St. Benedict, through which Benedict 
compels us to listen to God with the ear of our hearts, that 
is, to seek to discover the Lord in everything. The words  
“Benedictine College Discovery Scholar” are inscribed 
around the rim of the medal. 

Discovery Scholars
 Last year marked the nineteenth year that students were honored 
as Discovery Scholars. This award recognizes students who have 
demonstrated an outstanding commitment to Discovery learning while at 
Benedictine College. Awardees receive the Discovery Scholar Medal to 
be worn during Commencement ceremonies, signifying their exceptional 
contribution to the Discovery Program. In 2022, these seniors were 
honored as Discovery Scholars:

 Carlos Cerda  Julia Izzo Leo Santucci
 Matthew Conner  John Morran Luke Wadle
 Kendall Dolan  Connor Muehler Theresa Wood
 Tatumn Holland  Rori Richardson Zachary Zimmer


