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Biography:
Bridget Kevane is a professor of Latino/a/x Studies at Montana State 
University. She teaches courses on the history, politics, and identity 
of Latinos in the United States and has published widely in the field. 
Bridget has long been active in Gallatin County working to create 
better services for the Latino population. She is a regular Montana 
Humanities speaker on Latinos in Montana. In partnership with 
Community Health Partners, she received an INBRE and Montana 
Health Care Foundation grant to train and mentor Latina wom-
en in Gallatin County as health advocates for their families and 
community. In 2019, she led students to the Arizona border where 
they worked with non-profits to assist migrants crossing over. More 
recently, she received a grant to create a English Learner summer 
camp for newcomer arrivals to the county.
 
Abstract
How do we get from the cloister to the trailer park? From con-
templation to engagement? My talk will explore how literature, 
specifically Latin American and Latino literature, shaped my pro-
fessional life and how the limits of academia led me to the trailer 
parks. There is often a deep disconnect between the study of literary 
texts and the politics of the real world. This talk hopes to describe 
how and where social engagement and the humanities converge to 
deepen our understanding of community. How do we get from the 
cloister to the trailer park? From contemplation to engagement? 
My talk will explore how literature, specifically Latin American and 
Latino literature, shaped my professional life and how the limits of 
academia led me to the trailer parks. There is often a deep discon-
nect between the study of literary texts and the politics of the real 
world. This talk hopes to describe how and where social engage-
ment and the humanities converge to deepen our understanding of 
community.

Anthrozoology

The Donkey Problem: A Review Of Donkey History 
and Research As It Relates to Their Use In Donkey 
Assisted Therapy – View

Presenter: Sara Jane Melancon 
Research Mentor: Molly Sumridge

Abstract: 
The current research body on Equus asinus is lacking in all areas 
which is a significant disservice to the donkey as a species. Despite 
the lack of research donkeys continue to be used for a variety of 
tasks, which include therapeutic purposes. Before the ethics of 
using donkeys in therapy can be assessed to the degree it deserves, 
a proper body of research on the donkey species must be available. 
Donkeys have been utilized extensively throughout human history 
and this history informs why current donkey literature is lack-
ing. This study is a literature analysis examining current research 
on donkey history, physical and mental health, donkey assisted 
therapy, and ethics. Each area is examined to understand what 
future research should be conducted to inform the welfare of the 
donkey generally, and even more extensively as it relates to donkey 
assisted therapy. The analysis of literature attempts to determine 

what research should be conducted before considering donkeys for 
use in therapy. While the donkey is the focus of this research, some 
ethical considerations for humans are also explored in an attempt 
to completely address the need for research on donkeys through the 
lens of donkey assisted therapy.

Gender Expression In the Furry Community – View

Presenter: Victoria Gersdorf     Research Mentor: Molly Sumridge

Abstract: 
We investigated how furries, which are people who enjoy anthro-
pomorphized depictions of animals in art and other media express 
their genders both as people and through their fursonas and how 
the furry fandom (and by extension), having a fursona may provide 
a creative outlet for expressing oneself, especially in the realm of 
gender. After receiving Carroll College IRB approval on October 
15th, 2020, we then conducted two different experiments. The first 
involved the observation of 500 different public profiles on the web-
site frequented and created by furries called FurAffinity. The second 
was a survey posted to an online furry Facebook group for mem-
bers of the group to answer questions about their gender identity 
and their fursona’s gender identity, gender roles, and expression, 
which received 16 usable responses. The results of the FurAffinity 
profile observations found that only a small number (172 out of 
500 observed profiles or 0.344 or 34.4%) had fursonas that did 
not match the profile owner’s gender. Due to the low number of 
participants in the survey, the quantitative results are not statisti-
cally significant enough, nor representative of the members of the 
Facebook group nor the fandom at large. Nonetheless, the data 
combined from both the FurAffinity profile observations and the 
furry Facebook group revealed that there levels of gender expres-
sion creativity in the furry community not otherwise seen among 
people offline, something to be further explored in future studies.

The Effect of Cat Training on the Human-Cat Bond 
– View

Presenter: Beth Grabowski    Research Mentor: Molly Sumridge

Abstract: 
Cats often get categorized as untrainable due to their reputation 
for being unreceptive to human interaction. However, despite their 
independent nature, cats are not exempt from the ability to interact 
and communicate with humans. Training, at its core, is creating 
communication between the human and the non-human animal. 
That communication is key in creating a strong bond between hu-
man and cat as well as navigating disruptions in the home. As such 
both the humans and cats befit from a training relationship. The 
benefits for the human include increased ability to read their cat’s 
body language, and an increased ability to direct their cat from dis-
ruptive behaviors. The cat will benefit from increased enrichment 
and confidence. I will demonstrate these benefits using data collect-
ed from cat trainers here at Carroll College. I will then discuss ways 
for training to be used in American households to increase the 
welfare of the cats and decrease relinquishment of cats to shelters.

Helping Hoofs: How do Miniature Horses Compare 
to Dogs for Service Work – View

Presenter: Anna Streit Research Mentor: Molly Sumridge

Abstract: 
Service or assistance animals are widely used to assist people with 
disabilities to live more independently and to give them greater 
freedom. The species that the general public typically imagines 
when thinking of service animals are canines. The dog is a widely 
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known and accepted option for a service animal, but they are not 
the only option. Federal law also acknowledges miniature horses as 
the only other species protected as service animals. During the past 
academic year, I have been working with a miniature horse to learn 
more about the training of a miniature horse for service tasks. My 
goal is to create a guide for others who want to train a miniature 
horse for service work as well as to educate the public about these 
incredible animals. In order to better understand the differences 
between service dogs and service horses I have been working with 
an ANZ program dog to train service tasks this semester. A greater 
understanding of the differences and similarities in the training of 
these two species will be helpful for those who want to train service 
horses either for personal use or as a career.

Dog Training Electronically – View

Presenter: Shelbie Wilcox    Research Mentor: Molly Sumridge

Abstract: 
There has been a lot of recent research that has studied the effec-
tiveness of e-collars compared to positive reinforcement, as well as 
their effects on the welfare of the dog. Many studies have shown 
e-collars to be no more effective at improving behavioral issues 
than when using positive reinforcement. Other studies have looked 
at the physiological effects that the training methods had on the 
dog and they found that the positive reinforcement techniques 
showed less stress in the dog than the negative reinforcement tech-
niques, which means that negative reinforcement techniques could 
potentially be worse for their welfare. Being that there is so much 
research on the potential negative effects of using e-collars, my 
research aims to find out why owners, in their own words, still use 
them and if they think it has negatively affected their relationship 
with their dog or not. Therefore, through gaining an understanding 
of what influences an owner’s choice, hopefully we can have a better 
understanding of the human-canine relationship and how training 
methods play a role in it.

Access to Veterinary Care for Low-Income 
Populations – View

Presenter: Gwyneth Lyman    Research Mentor: Molly Sumridge

Abstract: 
Animal companions are essential for the emotional, physical, and 
social benefits of a wide range of different people. Pets provide 
humans with a non-judgemental companion and in return, humans 
provide for and nurture their animals. However, care for a com-
panion animal can be nearly unattainable without a comfortable 
income. In low-income populations accessible veterinary care that 
is affordable can be lacking. There needs to be support systems in 
place that address the welfare of low-income humans and their ani-
mals. Through qualitative analysis of interviews with veterinarians, 
I examine existing systems that provide support for impoverished 
pet owners to determine the best practices to better serve low-in-
come populations.

Biochemistry-Molecular Biology

Targeting ENaC Hyperactivity by a Novel mRNA 
Therapeutic For Treating Cystic Fibrosis – View

Presenter: Michael Henderson 
Research Mentor: Non-Carroll Research Mentor

Abstract: 
Cystic fibrosis (CF) is a devastating disorder that affects 70,000 pa-
tients worldwide. Morbidity in CF is mainly caused by thick airway 
mucus formation, lung infection and terminal pulmonary deteri-
oration. Mutations in the cystic fibrosis transmembrane regulator 
(CFTR) gene decrease either expression or activity of CFTR protein 
causing CF. Current therapies are effective for certain classes of 
CFTR mutations only, leaving approximately 30% of patients 
without treatment options. In the airway, defective CFTR protein 
fails to secrete Cl- leading to isotonic Na+ hyperabsorption by the 
Epithelial Sodium Channel (ENaC). This causes reduction in the 
airway surface liquid (ASL) height and impediment of mucociliary 
clearance. Thus, ENaC inhibition can potentially reverse ASL dehy-
dration and be an effective therapy for all CF patients, independent 
of the underlying class of CFTR mutation. Previous attempts at 
pharmacological or RNAi-based ENaC inhibition were unsuccess-
ful in clinical trials due to off-target effects. ENaC is composed of 
three homologous α, β, and γ subunits with the α-ENaC subunit 
being essential in functional channel formation. Our approach: 
Competitive inhibition of endogenous ENaC by transfecting 
inactive αmutENaC subunit mRNA. We hypothesized: “Deliv-
ery of nonfunctional αmutENaC mRNA would decrease ENaC 
hyperactivity in vitro and in vivo.” To test the effect of αmutENaC 
transfection in vitro, polarized cystic fibrosis bronchial epithelial 
cells were used and amiloride-sensitive short circuit ENaC current 
was measured. We found that transfected cells had a significant 
decrease in macroscopic as well as ENaC currents compared to 
untransfected controls. Similarly, nasal instillation of αmutENaC 
in CFTR null mice resulted in a decrease in amiloride sensitive 
nasal potential difference in vivo. In conclusion, our data indicates 
that mRNA-based intervention can effectively inhibit endogenous 
ENaC activity. We speculate that ENaC inhibition will increase ASL 
height and improve mucociliary clearance in vitro and in vivo.

The Effects of Microgravity on Chondrocyte 
Metabolism – View

Presenters: Ethan Viles, Gwendolyn Cooper 
Research Mentor: Alyssa Hahn

Abstract: 
Space sojourns are crucial for understanding aeronautics, physics, 
the solar system, and evaluating the possibility of interplanetary 
travel. However, there are many potential health risks associated 
with space travel including detrimental effects on both the cardio-
vascular and musculoskeletal systems. In space, astronauts expe-
rience a micro-gravitational force of 10-6 G. The musculoskeletal 
system has been of particular focus for the risks of microgravity 
because of the mechanosensitive nature of the tissues. Due to the 
lack of joint loading in space, there is concern for mobility issues 
during and after spaceflight, with the development of Osteoarthritis 
(OA) being one of the chief concerns. OA can be debilitating to 
patients, and is the most common degenerative joint disease, but 
there are currently no interventions to restore or prevent OA due 
to poor understanding of the underlying disease mechanism. OA 
is thought to be caused by improper loading of the joint, and a mi-
crogravity environment causes altered loading of joints that may be 
similar to conditions of OA generation. To investigate the effects of 
microgravity on chondrocyte metabolism and implications for OA, 
human chondrocytes were encapsulated in a three-dimensional 
agarose gel construct to mimic the microenvironment of cartilage. 
Gel constructs were then introduced to a simulated microgravity 
(SM) environment using a rotating cell culture system (RCCS). 
Global metabolomics, a method that analyzes thousands of small, 
intermediate molecules within a sample, was used to analyze the 
effects of microgravity on chondrocyte metabolism.
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Biology

Analysis of the Role of the Primary Cilium of Renal 
Epithelial Cells in Fluid Flow Mechanotransduction 
– View

Presenter: Eden Houske      Research Mentor: Alyssa Hahn

Abstract: 
Autosomal Dominant Polycystic Kidney Disease (ADPKD) is a 
hereditary disease that is a leading cause of renal replacement and 
failure worldwide. The disease has been linked to dysfunctional 
primary cilia in renal epithelial cells under fluid flow shear stress. 
Cellular pathways become perturbed due to impaired mechano-
transduction, ultimately leading to the formation of renal cysts. 
This study aimed to determine how mechanotransduction is altered 
when the primary cilium is removed in order to gain insight into 
dysregulated mechanotransduction in PKD. Madin-Carby Canine 
Kidney (MDCK) cells were cultured and plated in two different en-
vironments including static and fluid flow shear stress. The primary 
cilia of the experimental cells were removed using ammonium 
sulfate in order to model dysfunctional cilia in individuals with 
ADPKD while the control cohort included renal epithelial cells 
with in-tact primary cilia. Both cohorts were exposed to static and 
fluid flow shear stress environments and analyzed for their bio-
chemical responses through global metabolic profiling. This study 
has identified ether lipid metabolism to be one significant metabol-
ic pathway that is altered as a result of unregulated mechanotrans-
duction. Additionally, there were other pathways corresponding to 
large numbers of detected metabolites including fatty acid elonga-
tion, degradation, and biosynthesis of unsaturated fatty acids. By 
investigating how fatty acid synthesis is affected, future therapeutic 
drug treatments could be created to target these pathways and pre-
vent the progression or development of PKD.

Does Social Distancing Work?  The Effect of Social 
Distancing on COVID-19 – View

Presenters: Kayla Morris, Anna Romero 
Research Mentor: Non-Carroll Research Mentor

Abstract: 
COVID-19 has changed the world as we know it. One way the 
world is responding to this pandemic is through social distancing. 
Social distancing is used to slow the spread of the disease, as the 
SARS-CoV-2 virus is primarily spread by respiratory droplets. The 
idea is that if people aren’t close enough to one another for drop-
let transmission to occur, the spread of the disease will be slowed. 
While most that understand the concept support social distancing, 
those that do not understand strongly oppose it. This research aims 
at answering if social distancing is effective. The total confirmed 
cases of COVID-19 were tracked daily for nine states. The rate 
adjusted increase in cases from the start of each state’s stay at home 
order until April 29th were used in a statistical analysis. The results 
of the analysis support the hypothesis that social distancing is an 
effective way to reduce the spread of COVID-19.
Keywords: COVID19, SARS-CoV-2, Social distancing, Flatten the 
curve, Coronavirus

Business: Management & Marketing

Using Six Sigma Methodology to Decrease Duplicate 
Medical Record Requests for Blue Cross Blue Shield 
of Montana – View

Presenters: Anthony Olmes, Nicholas Lowrimore, Jessica 
Bousliman, Jason Miner, Nolan Bartholomew 
Research Mentor: Adel Dimian

Abstract: 
Multiple duplicate record requests from healthcare providers make 
it difficult for Blue Cross Blue Shield of Montana to operate effi-
ciently.  Duplicate requests create extra work and cost defects. We 
are seeking a zero-cost solution that resolves this problem by using 
the Six Sigma Methodology to identify the key variables  that drive 
the defects. The method includes using statistical tools to assure 
causation and significance, thereby allowing us to solve the real 
issues.

Chemistry

Liposomes vs Lipid Nanoparticle (LNP) Antibiotic 
Entrapment Efficiency Utilizing Fluorescein Dye – 
View

Presenter: Michael Henderson 
Research Mentor: John Rowley

Abstract: 
A wide variety of techniques are available for small-scale drug car-
riers to deliver pharmaceutically active drug compounds into target 
cells. Liposomes are frequently postulated as efficient pharmaceu-
tical carriers to deliver drugs that have poor water solubility. To 
entrap these active drug components into carriers with even higher 
efficiency and consistency, we hypothesized that the use of lipid 
nanoparticles (LNPs) would provide pristine environments to en-
capsulate pharmaceuticals based on their characteristics. Herein we 
attempt to quantitatively compare relative success and efficiency of 
nanoparticle encapsulation between liposomes and LNPs through 
capture and release of a fluorescent dye. It was seen that the selected 
dye was heat sensitive, though the data showed promise for LNP 
encapsulation.

Studies Towards the Synthesis of Novel Oxadiazole 
Derivatives for Antibiotic Screening Against 
Escherichia-coli, Staphylococcus aureus, and 
Pseudomonas aeruginosa – View

Presenters: Michael Henderson, Patrick Hewes 
Research Mentor: David Hitt

Abstract: 
Bacterial antibiotic resistance continues to render pharmaceutical 
drugs ineffective at preventing the growth of hard-to-treat patho-
genic species. One such species, methicillin-resistant Staphylo-
coccus aureus (MRSA), has presented as a major issue on a global 
level, with an increasing number of patient cases in clinical settings. 
Previous studies in pharmacological designs of novel oxadiazole 
class for non-β-lactam antibiotics were not comprehensive for all 
structural possibilities. Our research team aimed to further explore 
novel synthetic derivative(s) with a para-phenyl substituent on a 
diphenyl ether moiety to a meta-phenyl substituent. We hypothe-
size that the meta-phenyl substituent derivative, 3-(4-(3-(methoxy)
phenoxy)phenyl)-5-(4-nitrophenyl)-1,2,4-oxadiazole, as well as 
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known para-diphenyl ether containing antibiotics such as Vanco-
mycin hydrochloride and Gentamicin, and a control of Penicillin 
will decrease growth of Escherichia coli, Staphylococcus aureus, and 
Pseudomonas aeruginosa. Chemical synthetic routes and spectral 
analyses were performed in characterization and realization of 
a novel meta-derivative. Determination of effective antibacterial 
concentrations was achieved by Kirby-Bauer disk diffusion and 
Minimum Inhibition Concentration (MIC) assays. We report 
infrared (IR), nuclear magnetic resonance (NMR), and gas chroma-
tography-mass spectroscopic (GCMS) data for the ongoing attempt 
to synthesize a novel antibiotic derivative. Additionally, quantitative 
spectrophotometric results indicate success in standardization of 
both Kirby-Bauer and MIC assays. We predict that, upon synthetic 
completion, the meta-derivative treatment will present lower levels 
of growth than para-derivative(s). Once the synthesis is completed, 
further antibiotic classification at Carroll College will be possible 
with the standardized procedure.

Investigation of Carbene Intermediates Through 
Sulfonium Ylide Precursors – View

Presenter: Hope Kaminski     Research Mentor: Caroline Pharr

Abstract: 
Transition metal coordinated carbene complexes are important in 
the formation of carbon-carbon bonds, a necessity for synthesizing 
many of the complex molecules we use today, including in phar-
maceuticals, polymers, and plastics.  Carbene intermediates are 
neutral carbon species with two bonds and a lone pair of electrons. 
Analysis and isolation of carbene intermediates proves challeng-
ing as the species is highly reactive and difficult to isolate outside 
of low temperature and pressure. Carbenes are abundant in space 
where the vacuum and cold temperatures keep the molecule from 
reacting. Sulfonium ylides provide an accessible route to forming 
carbene intermediates. The formation of the ylide is accomplished 
in a two-step synthesis and the first step has been successfully com-
pleted. From the purified sulfonium ylide, irradiation with light in 
the presence of a trapping agent (a species that immediately reacts 
with the unstable carbene intermediate as it is formed) allows for 
the formation of stable products that can be analyzed.  Analysis 
of these trapped products could provide useful information about 
the carbene precursors and potential new applications for these 
reactive intermediates.   

Retrosynthetic Analysis of 3-Oxyangeloyl-tremetone 
from Chilean Altiplano Medicinal Root – View

Presenter: Austin Dobrecevich   Research Mentor: Caroline Pharr

Abstract: 
Retrosynthetic analysis is a commonly employed methodology 
in the development of new pharmaceuticals. Historically, plants 
have been used for their medicinal benefits. However, the process 
of extracting the medicinally active compounds is typically not 
possible on a large, industrial scale. Therefore, the active com-
pounds’ identities were determined, and those molecules would 
be synthesized via organic chemistry methodologies. Among the 
many compounds that have been isolated and identified, com-
pounds containing heterocyclic, aromatic and fused components 
have been of special interest. The target molecule chosen for this 
project, 3-oxyangeloyl-tremetone, was originally extracted from a 
medicinal root from the Chilean Altiplano. Through retrosynthetic 
analysis, the target molecule was broken down into simpler, readily 
available building blocks and a synthetic pathway was proposed 
for its formation. The molecule is classified as a tremetone and has 
shown analgesic activity (painkiller). The proposed synthesis to 
create this molecule contains five cost-effective steps using inexpen-
sive reagents. Preliminary results suggest that the first step in this 

synthesis has formed the desired intermediate product.  Optimiza-
tion of the reaction conditions for this step to increase purity and 
yield are underway.

Synthesis of Renewable Surfactants – View

Presenter: Olivia Sablan     Research Mentor: Chrissie Carpenter

Abstract: 
Herbicides have been widely used for decades to kill off weeds 
and help crops thrive. The active ingredient in most commercially 
available herbicides is glyphosate, which works to eliminate plants 
by preventing protein synthesis. The wide use of herbicides has 
become a concern in recent years because of the potential to cause 
cancer. Although literature suggests that glyphosate is not carcino-
genic, the surfactant which is used to disperse the herbicide may 
be toxic. Surfactants aid in dispersal of the herbicide by decreasing 
surface tension. The synthesis and characterization of broad-based 
herbicides, like Roundup® are not easily accessible, therefore the 
identity of the potentially harmful surfactants is unknown. The goal 
of this study was to synthesize a surfactant from natural materials 
to provide a less toxic, renewable alternative. The reagents used 
for the synthesis include carbohydrates and fatty acids, which are 
naturally occurring and easy to obtain from plants. The carbohy-
drates were used to form polar head groups and the fatty acids were 
used to synthesize nonpolar tails. Multiple monosaccharides were 
utilized in an attempt to convert them to a surfactant, including 
galactose and xylose.

Mechanism and Kinetics of a Solid State Sn2 
Reaction – View

Presenter: Joey Pesa       Research Mentor: Caroline Pharr

Abstract: 
Green chemistry is built from the principles of reducing the use of 
hazardous materials and increasing efficiency in chemical reactions. 
Green chemistry is more environmentally friendly and can reduce 
costs in a chemical synthesis. Often the most expensive component 
of chemical synthesis is the disposal of the solvent. However, most 
chemical reactions require a solvent. In this study, a solvent-less 
reaction was investigated, adhering to green chemistry ideals. The 
reaction investigated involves an Sn2 reaction between iodide and 
benzyl tosylate. The progress of the reaction was monitored via In-
frared Spectroscopy. Reaction data can be used to determine kinetic 
parameters and can then be compared to the data generated from 
the same reaction run under standard, solvent based reactions. The 
results of this study will yield a quantitative comparison between a 
green solvent-less reaction and its twin reaction within solvent.

Investigating Renewable Surfactants for Herbicides 
– View

Presenter: Lexi MacMillan  Research Mentor: Chrissie Carpenter

Abstract: 
Glyphosate is the main ingredient in Roundup®, a widely popu-
lar herbicide. Glyphosate is used because it is able to halt protein 
synthesis which stops plants from growing. Worldwide, 280 million 
pounds of glyphosate, which is used in most herbicides, are used on 
298 million acres of land annually. A surfactant is a type of chemi-
cal used in many applications but is used in herbicides to disperse 
glyphosate long distances. It is suspected that the surfactant used in 
Roundup® may be a source of toxicity and possibly even be car-
cinogenic. Surfactants can be created from carbohydrates and fatty 
acids, which are large biomolecules that are naturally occurring, 
renewable, and nontoxic. In an attempt to create greener herbicides, 
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this research focused on synthesizing and investigating the proper-
ties of renewable surfactants.

Palladium Catalyzed Suzuki-Miyaura 
Synthesis of 2-(4-nitrophenyl)-thiophene and 
2-(4-methylphenyl)-thiophene Monomer and Dimer 
– View

Presenter: Grace DeBoer   Research Mentor: John Rowley

Abstract: 
Thiophene dimerization reactions have become of interest in the 
growing fields of Green and Energy Chemistry, due to the ability 
of thiophene dimers to store energy in the carbon-carbon dimer 
bond.  Intermittent renewable energy sources, such as solar power, 
require extensive battery storage capacity in order to provide ener-
gy consistently.  A proposed solution to the problem of solar energy 
storage are solar-powered thiophene dimerization reactions that 
can store the energy in carbon-carbon bonds until released through 
reaction.  Thiophene dimers are ideal for this kind of energy stor-
age, as they have high energy density, are lightweight molecules, 
and can undergo reversible redox chemistry.  Suzuki-Miyaura 
coupling reactions between an aryl boronic acid and 2-bromo-
thiophene monomer or dimer forms the aryl-thiophene monomer 
or dimer of interest.  For ease of comparison, all aryl compounds 
studied were para-substituted.  Two different thiophene monomers 
were synthesized.  Future studies will be directed at synthesizing a 
family of thiophene monomers and dimers for study and fabricat-
ing solar energy storage devices from these molecules.  This will 
allow for the study of the redox chemistry of energy storage/release 
from carbon-carbon bonds.

Quantifying the Oxidation Kinetics of Chromium 
(II) Dimer Complexes – View

Presenter: Anna Zepeda Research Mentor: John Rowley

Abstract: 
Redox flow batteries work by converting chemical energy, from 
oxidation of one species and reduction of another species, into elec-
trical energy. Chromium (II) was one of the species that was first 
researched for redox flow battery. Our research studies the kinetics 
of Chromium (II) oxidation to Chromium (III), using a UV-vis 
spectrometer to conduct a stop flow experiment. The observations 
from the kinetics experiment are consistent with the proposed two 
step mechanism. The reaction rate is only dependent on the release 
of Chromium (II), as it is the slow step of the mechanism, and thus 
neither the oxidant nor the concentration has an effect on the speed 
of the reaction. Herein we report the synthesis of the Chromium 
(II) Acetate dimer complex and the resulting oxidation kinetics, 
when varying concentration and oxidant.

All-Metal-Oxide p-n Photovoltaic Junctions 
Fabricated from in-Situ Extraterrestrial Resources – 
View

Presenter: Christopher Genin    Research Mentor: John Rowley

Abstract: 
An all-metal-oxide photovoltaic device was made by chemical-
ly joining an n-type α-Fe2O3 metal oxide thin film to a p-type 
metal-oxide-alloy Fe0.84Cr1.0Al0.16O3 thin film to form a p-n homo-
junction. A spin coating solution processing technique was used to 
sequentially deposit the metal oxide precursors to Fluorine-doped 
Tin Oxide (FTO) glass. The precursors were oxidized to the respec-
tive n-type and p-type materials and chemically joined through 
baking at 500 ⁰C. Formation of the all-metal-oxide p-n homojunc-

tion was confirmed and quantified by measuring current-voltage 
curves under white light illumination. The measured short circuit 
current values were found to correlate to different intensities of 
light as the plates were illuminated. The n-type and p-type mate-
rials used to fabricate the p-n homojunctions are consistent with 
materials present on Mars. Specifically, these materials have the 
potential to support future NASA mission goals of using in-situ 
Martian resources to generate renewable energy.

Observation of Hammatt Analysis via Cyclic 
Voltammetry for Solar Energy Storage – View

Presenter: Derek Stuercke     Research Mentor: John Rowley

Abstract: 
Herein we report our attempt at the electrochemical characteriza-
tion of para substituted phenyl thiophene compounds, as well as 
ferrocene, via cyclic voltammetry (CV). More specifically, we report 
our attempt to quantify the mechanism and kinetic parameters for 
an oxidative homocoupling dimerization reaction that results in the 
formation of a carbon-carbon at the alpha position of the thiophene 
ring. This homocoupling reaction was electrochemically initiat-
ed by oxidizing the para substituted phenyl thiophenes. Efforts 
towards simulating the cyclic voltammograms and extracting the 
kinetic parameters will be presented. Kinetic parameters extracted 
from the simulation CV data will be discussed in the context of a 
mechanism in which two phenyl thiophene derivatives will react, 
producing the cationic version of the same derivatives upon losing 
an electron via oxidation. In-turn, the cationic phenyl thiophene 
derivatives will react to one another forming the dimer. The overall 
schema, which is to improve the development of solar energy stor-
age, will be discussed.

Communication Studies

The Relationship Between Disney Princess Roles and 
Unemployment During World War II and The Great 
Recession (2008) – View

Presenters: Emily Murgel, Jesus Parra Gutierrez 
Research Mentor: Doreen Kutufam

Abstract: 
There has been a trend of polarizing differences between female 
and male lead roles in the film industry. More specifically, this 
trend is seen in Disney Princess Films, in the World War II and 
The Great Recession (2008) eras of film. This study explores the 
evolution of Disney Princess Films and how gender is performed 
within them. It also focuses on the correlation between the evolu-
tion of practiced gender characteristics and their gender’s prospec-
tive employment rate. The six films analyzed for their masculine 
and feminine characteristics are Snow White and the Seven Dwarfs 
(1938), Cinderella (1950), Sleeping Beauty (1959), Princess and The 
Frog (2009), Tangled (2010), and Frozen (2013). Social cognitive, 
framing, and altercasting theories were used as a guiding lens to an-
alyze evolution of Disney Princess Films over time.The study seeks 
to demonstrate how males and females performed gender charac-
teristics can be linked to economic prosperity and unemployment 
rates. 
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Data Science

Un Gran Viaje: A Data Visualization of Latin 
American Immigration – View

Presenter: Emma Carlson      Research Mentor: Eric Sullivan

Abstract: 
The story of the Latin American immigrant making their “gran 
viaje” or great journey to the United States transcends conversa-
tions presented in news articles and political rhetoric. Immigra-
tion trends, both past and present, reveal a rich history of social 
injustices, governmental instability, and civil conflict. This histori-
cal context gives life to an analytical understanding of immigration 
populations that are much more than numbers and statistics. In this 
project, we explore the connections between a series of data visual-
izations of Latin American immigration and the historical push-
pull factors moving individuals across continents. This presentation 
aims to enlighten viewers to the story-telling ability of large data 
frames, and to the possibilities of intersecting areas of study. 

Optimizing Resource Allocation Across CBP-LSS 
Labs – View

Presenter: Anna Jarman      Research Mentor: Ted Wendt

Abstract: 
The labs that deal with Suspected Controlled Substances (SCS) in 
the Laboratories and Scientific Services (CBP-LSS) division of Cus-
toms and Border Protection (CBP) want a resource allocation plan 
to increase their labs’ efficiency. Specifically, they want to under-
stand how many chemists they should assign to each of their labs in 
order to minimize the processing times of SCS. The purpose of the 
CBP-LSS Resource Allocation project is to simulate process flow 
at each LSS lab, then use the data collected from the simulation 
to define risk and recommend chemist assignments that will best 
reduce processing times. This presentation explains the particulars 
of fitting models to the simulation data, then using those models to 
create a VBA-based, user-friendly tool that can be used to suggest 
optimal chemist levels for a wide variety of parameters. The use 
of Excel in accomplishing both tasks will be highlighted, display-
ing two different possible scenarios in which to utilize Solver. The 
results of this project indicate that we can reduce overall system 
risk, as defined using our simulation data, by around 22% across 
CBP-LSS labs, simply by reassigning chemists.

Autoencoders – View

Presenter: Shirley Davidson    Research Mentor: Eric Sullivan

Abstract: 
A Neural Network is a statistical tool that aids in the classification 
of data points for machine learning.  Autoencoders are a type of 
neural network that are capable of learning large amounts of data 
without being supervised by labeled training data. We use auto-
encoders to help with the curse of dimensionality, a common data 
science problem that involves an excess number of predicting vari-
ables.  Autoencoders can build models while only using the most 
important information.  In this presentation, we are going to look 
at three different types of autoencoders and analyze the results to 
see which performs better.  The different methods we will explore 
are stacked, convolutional, and denoising. We will apply these au-
toencoders to an image classification problem, intending to achieve 
data compression.

A Deep Learning Approach to Dermatology – View

Presenter: Madeline Norton      Research Mentor: Eric Sullivan

Abstract: 
Skin cancer is one of the most common cancers not only in the 
United States, but also worldwide, with almost 10,000 people in the 
U.S. being diagnosed with it every day. Early detection is import-
ant in order to save the lives of the  affected patients. Computer 
aided diagnostic systems, such as Neural Networks, can drastically 
aid physicians to detect skin cancer in the early stages and avoid 
unnecessary biopsies, improving patient care and reducing cost. 
Moreover, portable systems and even mobile apps, without of 
course replacing physicians, assist people by providing suggested 
diagnoses that can act as a warning sign and lead to the early detec-
tion of skin lesions. With the goal of creating a portable system that 
is accessible to various health care facilities, I built upon a Convolu-
tional Neural Network previously designed for the concept. In this, 
the system is able to take in images and assess what type of skin 
lesion is captured. This model is then compared to the diagnosis of 
a trained Physician to see how well it performs comparatively. 

Elementary & Special Education

Bibliotherapy as a Response to Intervention Strategy 
– View

Presenters: Corinne Capodagli, Kody Clements 
Research Mentor: Joe Helbling

Abstract: 
The question we set out to answer pertains to the effectiveness of 
bibliotherapy being incorporated into the tiers of the Response to 
Intervention Strategy (RtI). Bibliotherapy has real world applica-
tions, utilized as a method of reading therapy in the treatment of 
mental or psychological disorders. Our question serves as a spring-
board to assess the effectiveness of this strategy in the least restric-
tive environment for elementary aged students who have been 
classified as needing additional academic or emotional/behavioral 
support. Using data from peer-reviewed research, we’ll further our 
understanding on the definition of bibliotherapy and it’s current 
utilization, coupling this with federal and state special education 
standards to analyze what additional benefits this may offer and 
how it could be implemented in the K-8 school system.

Elementary Education

How have the words of ABC books changed over 
time? – View

Presenter: Cortni Robson     Research Mentor: Joe Helbling

Abstract: 
This study will analyze the words used in a sampling of “ABC” 
books published in the last 100 years. The researchers will analyze 
the texts using a qualitative 
approach to identify the types of words presented, and whether 
words have changed in complexity and diversity over time.
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Literacy in the Kindergarten Classroom – View

Presenters: Mattie Brustkern, Emily Pollard 
Research Mentor: Joe Helbling

Abstract: 
What does the best Literacy program look like for a Kindergarten 
classroom? The University of Arkansas at Little Rock produced a 
peer-reviewed comprehensive literacy model framework entitled 
“The Partnerships in Comprehensive Literacy” which consists of 
ten components, these include reading aloud, independent read-
ing, guided reading, shared reading, literature discussions, assisted 
writing groups, writing process, independent writing, phonics and 
word study, and lastly language investigations. For our research 
project we will compose a six-week literacy program for a kinder-
garten class based on the two components of the “The Partnerships 
in Comprehensive Literacy” framework which are reading aloud 
and sharing in the reading. We will then collect peer-reviewed 
research to construct the most beneficial learning activities and 
modes of assessment for a literacy program in a kindergarten age 
classroom. With a combination of auditory, visual, social, and 
kinesthetic activities, and the common core standards for the state 
of Montana we will determine a set program that best suites and 
benefits a kindergarten classroom.

Cinderella Through the Centuries – View

Presenters: Gabriella Cavalli, Ingrid Anderson, Jessica Tielking 
Research Mentor: Joe Helbling

Abstract: 
Children’s literature plays a large role in education and there are 
stories that have been told over and over again for centuries. One 
specific story to be examined through qualitative research is the 
fairytale of Cinderella and how it has been transformed from the 
original literature through its various theatrical adaptations. We 
have decided to research this topic to better understand how a story 
changes over time. The movie adaptations that will be examined are 
Cinderella (1950), Ella Enchanted (2004), A Cinderella Story (2004), 
and Another Cinderella Story (2008). We will inspect the Brothers 
Grimm version of Cinderella and examine how the familiar story 
has been altered.

Reading In Between Gender Lines – View

Presenter: Felice Fernandez    Research Mentor: Joe Helbling

Abstract: 
Reading is an important stepping stone to learning. Early on, 
children are taught the basics in reading and how it can apply to 
future academic success. Beyond simple academics, however, lies 
the important aspect of reading for pleasure. Choosing what one 
can read can make future learning easier. Young children often 
pick out reading resources based on personal preferences. These 
preferences can be tied back to upbringing, ideologies, culture, and 
perhaps gender differences. It can be noted that when it comes to 
gender differences, males and females can make choices that do 
not necessarily align with one another. Are there major gender 
differences when it comes   to what children read? How have these 
preferences changed over the past century? What this study aims 
to do is look further into this potential divide between the literary 
preferences of young boys and girls, ages 3 to 12, over the past hun-
dred years. Answering these questions will give us insight into the 
potential gender differences between boys and girls as well as guide 
future teachers in the suggestion of literary works for children. 
Research for the study will be conducted through reliable plat-

forms, such as peer-reviewed articles, trusted studies, and statically 
sound documents found via the Carroll Library Archives. These 
trustworthy sources and potential other sources will be approved or 
disapproved by my advisor. Data will be analyzed, interpreted, and 
organized by the relevance it holds to the topic. Data then will be 
compiled and further scrutinized to draw logical and data-driven 
conclusions.

The Adaptation Of Folk and Fairy Tales Over Time 
– View

Presenters: Madison Wilkes, Lauren Sehenuk 
Research Mentor: Joe Helbling

Abstract: 
Folk and fairy tales were written centuries ago and were not always 
intended for younger readers. In our project, we are analyzing four 
stories (Cinderella, Little Red Riding Hood, Goldilocks, and Snow 
white) to see how they have changed over time to be fit for young-
er readers. We will analyze these stories by reading the original 
tales and the adapted tales to compare and contrast how they have 
changed with society. To analyze, we will begin with no precon-
ceived notions but have in mind the different attributions that are 
possible. The similarities and differences of these attributions help 
us to understand how themes and values written in these stories 
have changed over time. 

Engineering

Expansion of Livingston Airport Turnarounds – 
View

Presenters: Lauren Little, Skyler Maccoun 
Research Mentor: Gary Fischer

Abstract: 
The Livingston Airport (LVM) is located in Livingston, Montana in 
Park County. The population is roughly 8,000 people, however, due 
to its location, the airport has a high volume of tourist traffic. The 
high demand calls for the airport turnarounds to be expanded to 
accommodate larger aircraft. The expansion designs met all Federal 
Aviation Administration (FAA) requirements for aircraft loading 
up to 45,000 lbs for a single wheel and 99,999 lbs for dual wheels. 
The project meets design criteria while minimizing environmen-
tal impacts and providing a sustainable option. Four expansion 
alternatives were analyzed to ensure the needs of the airport were 
met. Calculations and designs were based on a current geotechnical 
report and site survey. The expansions and improvements to the 
turnarounds will allow for plane maneuvers to be in accordance 
with regulations while keeping all pilots and passengers safe. The 
turnaround improvements will help maintain and improve tourist 
numbers and provide revenue for the Livingston area.

Residential Deck Design – View

Presenters: Ashley Carter, Amber Pickering 
Research Mentor: Gary Fischer

Abstract: 
In this project, our team, Squared A-Way Engineering, is rede-
signing a residential deck for a house located within the City of 
Helena near the base of Mt. Helena. The current deck structure has 
exceeded its design life and is in disrepair. Based on an assessment 
of the existing deck, it no longer meets current building codes 
and permitting requirements for the state of Montana. With that 
said, the owner is no longer comfortable using the deck for out-

https://scholars.carroll.edu/handle/20.500.12647/10402
https://scholars.carroll.edu/handle/20.500.12647/10418
https://scholars.carroll.edu/handle/20.500.12647/10414
https://scholars.carroll.edu/handle/20.500.12647/10407
https://scholars.carroll.edu/handle/20.500.12647/10452
https://scholars.carroll.edu/handle/20.500.12647/10441


STUDENT UNDERGRADUATE RESEARCH FESTIVAL

DIGITAL SURF
2021

Presentations

door gatherings. Our team has produced a design that replaces the 
entirety of the structure with new and improved material and adds 
visual and structural enhancements. This presentation is an illustra-
tion of our final design, including cost estimate, analysis, drawings, 
and calculations.

Parking Lot Design at Lewis and Clark County 
Public Works Administrative Building – View

Presenters: Daniel Guthrie, Lucas Gleasman 
Research Mentor: Gary Fischer

Abstract: 
This project is to upgrade and improve an existing unpaved parking 
lot in front of the Lewis and Clark County (LCC) Public Works 
Administration Building. The overall design will focus on providing 
hard-surface paving and implement Americans with Disabilities 
Act (ADA) provisions in the design. The first stage of design was to 
complete field work and soil sampling. This involved a site topo-
graphic survey and a geotechnical investigation. The geotechnical 
investigation included digging into the subgrade and collecting soil 
samples. The samples were tested for various engineering prop-
erties to be used in the design. The second phase was preliminary 
analyses to evaluate several potential design options, determine 
construction quantities, and calculate preliminary construction 
costs. These analyses showed us that the most practical final course 
of action in terms of cost and effectiveness was paving with a 
3-inch-thick asphalt surface. The project will include ADA fea-
tures, and parking spots will be delineated with painted striping. 
The construction phase of this project will have to consider the 
safety and health risks of the workers and the surrounding citizens. 
Moreover, the runoff path of any hazardous spills or water was 
designed to ensure that nothing potentially environmentally toxic 
leaves the property, and spill kits will be readily available so there is 
no groundwater contamination. Due to the deteriorated state of the 
existing gravel lot, this new asphalt pad will be a welcome upgrade 
that will increase safety and accessibility for all users.

Noughts and Crosses: Designing a Robot to Play  
Tic-tac-toe – View

Presenter: Keaton Blair    Research Mentor: Christopher Batson

Abstract: 
For years, tic-tac-toe has served as a test-piece for robotic systems. 
While the game requires complex functions such as multidimen-
sional movement and computer vision, its constrained environment 
serves as a great way to demonstrate the functionality of design 
concepts. In this project, I attempt to design a robotic system from 
scratch, focusing on mechanical and electrical designs. In addition 
to creating software, blueprints, and specifications, I will also create 
a proof-of-concept prototype to demonstrate the functionality of
my design in that classic fashion: tic-tac-toe.

English

Nadine Gordimer’s “Once upon a Time”: the 
Effective Irony of Counter Fairy Tales – View

Presenter: Keaton Blair       Research Mentor: Soumitree Gupta

Abstract: 
Nadine Gordimer’s short story “Once upon a Time” is a brilliant, 
poignant critique of South African Apartheid couched in deep 
symbolism. In order to enhance the effectiveness of her message, 
Gordimer uses tropes and motifs from a classic literary genre: 

fairy tales. For centuries, fairy tales have enthralled audiences, 
crossing religious, cultural, and geographical boundaries to spread 
worldwide. Because of their intrinsic symbolism and inherent 
ironies, fairy tales have long served as vessels for social and political 
commentary, often used by the ruling class to maintain the status 
quo. However, these same properties also create opportunities for 
the use of fairy tales as counter-cultural protest narratives, termed 
counter fairy tales. In Once upon a Time, Gordimer crafts a counter 
fairy tale in order to display the brutal absurdity of South African 
Apartheid in a relatable and deeply impactful fashion.

Talma Gordon, Critical Edition – View

Presenters: Caleb Wallis, Rylie Weeks, Morris Richardson, Nicole 
Williams, Lucas Shefelbine 
Research Mentor: Debra Bernardi

Abstract: 
During Fall 2020, the Literary Studies class created a Critical 
Edition focused around the short story “Talma Gordon,” published 
in 1900 and often cited as the first ever African-American mystery 
story. Often cited as the first ever African-American mystery nar-
rative, “Talma Gordon” revolves around the titular main character’s 
struggles as she deals with a society entirely set against her biracial 
background and gender. In examining this concept, the Critical 
Edition delves into the social, economic, and political stigma 
surrounding interracial marriage and imperialization during the 
late nineteenth- and early twentieth century. This presentation 
delves into these ideas hidden within the base narrative via critical 
thought and literary analysis, making an attempt to determine 
the meaning of “Talma Gordon” as well as its overall message for 
industrial American society. The story has been analyzed through 
multiple lenses, including 1. A Critical/Edited Story, 2. Contem-
poraneous Context, 3. Early Influences and Criticism, 4. Contem-
porary Criticism, and 5. A Time of Pauline Hopkins’ Life, all done 
via Adobe Spark. While “Talma Gordon” is a literary work and is 
therefore open to any analysis, our edition shows that the story is a 
critique of American imperialization and the absurdity of interra-
cial marriage and breeding.

Capturing the Real, Raw Experience of Humanity: 
An Exploration of Maus and Documenting Trauma 
– View

Presenter: Ally Haegele     Research Mentor: Soumitree Gupta

Abstract: 
The copious amounts of stories about the Holocaust act as tes-
tament of humanity’s desire to commit it to memory and avoid 
repeating it, but a 2018 study found that the Holocaust is fading 
from memory, nonetheless (Astor).  Using the graphic memoir 
Maus by Art Spiegelman (a Holocaust survivor story, documented 
by the survivor’s son) as the inspiration material for my research, 
I examine why first-person narratives are crucial and impactful 
in documenting human trauma.  As Sarah Horowits explains, 
first-person accounts function as “the ‘moral witness’ [first-person 
account that] keeps the human toll in the center of the frame… 
[and] contains a call to ethics for the listener” (Greenspan 205).  I 
apply this framework to examine the emotional power of Holocaust 
survivor testimonies and their ethical ramifications for the audi-
ence, and examine how first-person narratives have the power to 
bear witness to trauma without desensitizing us, and thus serve as 
an emotionally authentic and powerful mode of documenting and 
remembering trauma for generations to come.
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Should I Not Scream?: Performative Anger in Rafeef 
Ziadah’s Spoken Word Poetry – View

Presenter: Regan Clancy    Research Mentor: Soumitree Gupta

Abstract: 
In this paper, I examine Palestinian Rafeef Ziadah’s spoken word 
poetry, focusing on how her performative anger turns her poems 
into acts of decolonial resistance. Specifically, Ziadah’s performance 
mobilizes the painful memories and impact of the 1948 ethnic 
cleansing on Palestinian communities and challenges false narra-
tives about Palestinians in the global public culture. In her poems, 
Ziadah draws on what Audre Lorde calls a “well-stocked arsenal 
of anger” and focuses it “against those oppressions, personal and 
institutional, which brought that anger into being.” Drawing on 
Judith Butler and J.L. Austen’s understanding of performativity, I 
show that in her spoken word poetry, Ziadah’s performance of an-
ger via body language, vocal inflections, use of repetitious speech, 
and other means do not merely describe but they also enact reality, 
turning her poems into “speech acts” that resist Orientalist stereo-
types and Zionist narratives about Palestinians. Finally, she uses her 
performative anger to implicate her privileged audience as complic-
it and to stir them from their apathy toward action on behalf of the 
Palestinian cause. 

Entrepreneurship Program

The Adventures of Women in Business – View

Presenters: Laurel Kassa, Sarah Osborn (Anthrozoology) 
Research Mentor: Julia Mull

Abstract: 
Our research illustrates various steps in starting your own business. 
Contrasting the two plans, a clothing business, and a service dog 
training business, this presentation will demonstrate similarities 
and differences. Throughout our semester of BA-378, we learned 
how the formation of small businesses may have many of the same 
challenges as well as prosperities. 

For the first plan, in today’s world, there is a problem with an 
overabundance of clothing waste. In order to mitigate this problem, 
I will suppress this with the recycling of old items and rehoming 
them to customers. I already sell my personal and upcycled clothes 
on my Instagram, named SaintsSeconds. My vision is to expand 
this online business to include a wider consignment audience uti-
lizing additional platforms.  

For the second plan, in Montana, there is a lack of reputable service 
dog trainers. Many of these specific types of trainers aim to help 
owner-trained dogs, which can lead to unsatisfactory standards. 
My objective is to improve the standards for these types of working 
dogs. By handpicking the dogs/puppies that will be selected into the 
program will help to reduce the percentage of failure rates. All of 
the task-based training will be conducted at the facility. The clients 
are carefully selected based on their lifestyle and ability to uphold 
the standards of care for a service dog.

Environmental Science

Vegetation Cover Influences Niche Modeling for 
West Nile Virus Mosquito Vector – View

Presenter: Austin Dobrecevich 
Research Mentor: Grant Hokit

Abstract: 
Culex tarsalis is one of the most common vectors for West Nile Vi-
rus (WNV) in Montana. WNV affects cattle and humans alike and 
can have detrimental neurological effects. A WNV prevention proj-
ect has been trapping mosquitoes across Montana since 2003 and 
monitoring them for WNV since 2006. This project has connected 
students and faculty at Carroll College with collaborators at Mon-
tana State University. These trapped mosquitoes were sorted for 
the vector species Cx. tarsalis and tested for WNV using RT-PCR 
methods. This locality data, for species detection, in conjunction 
with available geographical database information was used to create 
a niche envelope model for species habitat suitability. The previous 
model used climate data, bird-host distribution, and land cover as 
predictors. The new model included normalized difference vegeta-
tion index (NDVI) as an additional predictor and was tested against 
the other variables using jackknife analysis. This niche modeling 
was accomplished using MaxEnt software and ArcGis Pro to create 
predictor layers. Using this model, a better habitat suitability model 
was created for Cx. tarsalis and thus could lead to an improved 
WNV risk model in the state of Montana. The WNV risk model 
could therefore be used to better predict the presence of WNV to 
the public, and thus prevent future infections.

Atmospheric Gravity Wave Detection using the 
Wavelet Method – View

Presenter: Keaton Blair 
Research Mentor: Non-Carroll Research Mentor

Abstract: 
Internal atmospheric gravity waves, similar to ocean waves, are os-
cillations between stably stratified atmospheric layers that redistrib-
ute energy on a vast scale. However, this phenomenon is a relatively 
recent discovery and still remains under-studied. A better under-
standing of the generation, behavior, and characteristics of gravity 
waves could help improve both weather and climate forecasting 
models. In furtherance of this goal, a multi-state coalition of uni-
versities funded by NASA and NSF traveled to Chile for the solar 
eclipse on December 14, 2020. We then launched weather balloons 
to capture 50 hours of continuous atmospheric data surrounding 
the eclipse. In this presentation, we examine the wavelet method for 
extracting the physical characteristics of atmospheric gravity waves 
from our data. Based on this analysis, we hope to confirm or deny 
the solar eclipse as a source of new waves, increasing our under-
standing of the atmosphere.

Shoreline Erosion and Geomorphology of Canyon 
Ferry Lake – View

Presenter: David Lange      Research Mentor: Patricia Heiser

Abstract: 
Canyon Ferry Lake, east of Helena, Montana, in Broadwater Coun-
ty, was formed in 1954 when Canyon Ferry Dam was construct-
ed. Lakeshore residents have reported excessive erosion during 
recent years. Montana Power produced a management report, with 
recommendations for erosion mitigation, but no studies have been 
done on Canyon Ferry of actual erosion rates and areas at high 
risk of erosion along the shore. This study will be a comprehensive 
analysis of shoreline erosion around Canyon Ferry Lake. The first 
component of this work involves mapping shoreline retreat using 
time series remote sensing imagery. Emphasis will be on the White 
Earth Unit, where Tertiary sedimentary rocks are located.  Detailed 
stratigraphic analysis of the White Earth Unit will be conducted 
to determine geologic factors that could be leading to differential 
weathering and erosion. The results of this phase of the study will 
allow us to identify areas of highest erosion in the last 50 years as 
well as geomorphic patterns. Using geomorphic patterns, such as 
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shape and direction of cuspate beaches, initial analysis on current 
direction in the new dammed regime will be performed.

Swallow Nesting Patterns as Related to Geology at 
Canyon Ferry Lake – View

Presenter: David Lange      Research Mentor: Patricia Heiser

Abstract: 
Canyon Ferry Lake, east of Helena, MT, was created when the 
Missouri River was dammed in 1954. As a young lake subject to 
changing levels, the shoreline is both dynamic and diverse in terms 
of shoreline type, morphology, erosion/deposition, and geologic 
setting. Shoreline types range from low angle beaches, to steep 
eroding cliffs and the geology ranges from highly resistant granite 
to poorly consolidated sand and gravel. Specific lithological units 
and shoreline types have been reported to provide habitat to both 
cliff swallows and bank swallows. For example, the poorly con-
solidated Tertiary gravels, exposed along much of the shoreline, 
frequently contain fine sandy layers up to 3 meters thick. These fine 
sands provide excellent habitat for burrow nests of bank swallows 
and their ‘pockmark’ colonies are easy to spot. In other areas, more 
resistant volcanic rock units erode into blocky and overhanging 
cliffs, providing habitat for abundant cliff swallow nests. While 
these nests have been identified in specific and well visited portions 
of the lake, data is lacking the broader distribution of nest locations 
and overall population size of swallows lake-wide. This study aims 
to identify and survey swallow nesting colonies of both species at 
specific, targeted lithologic units and shoreline types around the 
lake. Ground surveys of nest densities in different rock units will be 
combined with broader geologic map and remote sensing data to 
create a predictive model of potential swallow habitat based on rock 
type and morphology.

Gender Studies

Who Are You? - An Analysis On the Power Of 
Identity – View

Presenter: Jenny Tu 
Research Mentor: Jeannette Fregulia

Abstract: 
The scope and meaning of identity in today’s culture is complex 
and can sometimes be incomprehensible. As a society, we present 
ourselves in different ways, yet at the same time, we often cling 
onto one single identity to represent our whole selves. Having an 
identity, or creating one on our own, makes us feel like we are in 
control. Which bring up the question, do we also give our singular 
identities too much power? Through analyzing Foucault and other 
writers, and applying the idea to current media entertainment 
(such as HBO’s Euphoria), this research will explore how focusing 
on a singular identity limits how others perceive us, and also limits 
our freedom of how we present ourselves.

Gender-Based Violence Throughout the World – 
View

Presenter: Karissa Dykstra 
Research Mentor: Eric Meyer

Abstract: 
Violence based on gender and sexuality is a very prevalent issue 
seen throughout the world. In fact, 35% of women worldwide have 
experienced some form of sexual or physical assault from either a 
partner or non-partner relationship. Gendered violence not only 

occurs in heterosexual relationships, but same sex couples as well. 
For example, in the United States alone,15% of males involved in 
a homosexual relationship have been physically assaulted, stalked, 
or sexually assaulted by their partners. Gender-based violence can 
occur between intimate partners, as well as those with no relation 
purely based on their gender or sexuality. Approximately three 
women are murdered everyday in America. However, the U.S. is 
just one example of where gendered violence is prevalent. In fact, 
gender-based violence is becoming a global epidemic. Overall, the 
rate of gendered violence has significantly increased in the last five 
years and continues to rise.

Health Sciences

The Mental Health Considerations of Having an 
Animal Companion for Impoverished Populations – 
View

Presenter: Gwyneth Lyman   Research Mentor: Gerald Schafer

Abstract: 
Objective: To review literature on the impact of companion animals 
on mental health in low-income populations.
Methods: PubMed and CINAHL were used to identify literature 
on the relationships between mental health and the presence of a 
companion animal in low-income populations.
Results: Certain factors, like the cost of animal care and the de-
struction of property by an animal, were shown to be stressors, but 
overall, animal companions were found to have a strong positive 
association with owners’ improved mental state.  This may be due 
to increased social interaction and routine formation.
Conclusions: The benefit of pet ownership is suggested by research 
to have an overall positive impact on the mental state of low-in-
come owners. Support structures providing greater access to food, 
toys, and veterinary care for impoverished pet owners would pro-
vide many with the resources needed to support their animal and 
in turn, their own mental health.

Finding the Most Effective Treatment Method for  
Myofascial Trigger Points: A Systematic Review – 
View

Presenter: Kendyl Pierson   Research Mentor: Gerald Schafer

Abstract: 
Myofascial Trigger Points (MTrP’s) are muscular nodules found in 
soft tissue often surrounding an injury and are commonly found in 
major muscles used in strenuous activity.  Although the exact num-
ber of those with symptoms of MTrPs is unknown, it is estimated 
that this illness affects as many as 9 million people in the United 
States.  MTrP’s can affect any population but especially those who 
participate in sports. MTrP’s reduce muscle elasticity, cause weak-
ness, and produce pain in response to direct pressure. By looking 
at studies that compare different treatment plans, this research will 
identify the most effective approach to address MTrP’s. Research 
will provide information to both clinical treatment outlets and to 
the general public in order to help individuals make more informed 
decisions on the most economical treatment option for their specif-
ic case.
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Neurofeedback Training as an Intervention for 
Children with Autism Spectrum Disorder – View

Presenter: Serena Nelson  Research Mentor: Gerald Schafer

Abstract: 
Objective: To review relevant literature analyzing the effectiveness 
of neurofeedback training (NFT) as an intervention for children 
with Autism Spectrum Disorder (ASD).
Methods: Studies were gathered through PubMed and CINAHL to 
evaluate the change in cognitive, behavioral, and social difficulties 
associated with ASD. 
Results: The six studies included in this review reported cognitive, 
behavioral, and social improvements for children with ASD that 
received NFT. Studies showed that brain activity (as measured by 
EEG) normalized in comparison to typically developing (TD) par-
ticipants. Parents reported that participants behavioral and social 
symptoms reduced in severity. 
Conclusion: The use of NFT as an intervention for children with 
ASD is associated with an overall improvement in functioning and 
decrease in symptoms.

Relationship Between Vitamin D3 and Breast 
Cancer Apoptosis – View

Presenter: Broder Thurston    Research Mentor: Gerald Schafer

Abstract: 
Objective: To review published literature regarding the effect of vi-
tamin D3 treatment on the rates of cell death and growth inhibition  
in cultured human breast cancer cells. 
Methods: Literature identified using PubMed and CINAHL was 
evaluated for the impacts of treating human breast cancer cells with 
vitamin D3 analogs. The interventions included calcitriol, EB 1089, 
calcipotriene and CB 1093. 
Results: The majority of the literature supported vitamin D3 as a 
viable treatment option for breast cancer cells, especially the MCF-
7 cell line. Lab studies have shown promising anti-proliferative and 
apoptotic results in these  cells, as well as other cell lines. Vitamin 
D3 treatment is most effective when used in conjunction with other 
treatment options, including  celecoxib and chemotherapy. 
Conclusions: In lab settings, vitamin D3 analogs have shown 
promising effects on human breast cancer cells in terms of limiting 
growth and replication and inducing apoptosis. This systematic 
review concludes that vitamin D3 treatment has the potential to be 
effective in humans and should be considered a promising treat-
ment option. Future research should be conducted to determine the 
efficacy of D3 in treating breast cancer in human subjects.

Music Therapy Effects on Alzheimer’s Related 
Anxiety and Depression – View

Presenter: Rachel Vance     Research Mentor: Gerald Schafer

Abstract: 
Objective: To review current literature regarding the effects of mu-
sic therapy on Alzheimer’s-related anxiety and depression.
Methods: Literature was gathered through PubMed and CINAHL 
for review of the effects of music therapy on anxiety and depression 
in individuals with Alzheimer’s Disease
Results: This literature review found favorable results for music 
therapy as an alternative to pharmacological interventions for 
Alzheimer’s-related anxiety and depression. The most effective 
intervention combined music therapy and medication that was 
already prescribed to the patients.
Conclusion: Music therapy can help decrease anxiety and depres-
sion in Alzheimer’s patients, with the best results coming from long 
term music therapy. Music therapy should be further researched as 

an additional treatment option for those with Alzheimer’s related 
anxiety and depression.

Long Term Effect of Caffeine Therapy on 
Development – View

Presenter: Kamden Hilborn   Research Mentor: Gerald Schafer

Abstract: 
Objective: To analyze relevant literature regarding long-term 
developmental impacts of caffeine therapy on infants with apnea of 
prematurity.
Methods: Literature was gathered through PubMed and CINAHL 
and assessed for any long-term developmental effects; positive or 
negative, that came from caffeine citrate treatment. Interventions 
included caffeine citrate administered at the recommended clinical 
dosage, early vs. late caffeine therapy and higher doses of caffeine.
Results: The reviewed literature supported the idea that caffeine 
citrate is beneficial to premature infants experiencing apnea. There 
was no common linkage of caffeine therapy and negative long-term 
developmental impacts. Caffeine therapy proved beneficial in major 
outcomes such as neurobehavioral development and motor devel-
opment. Caffeine also showed a decreased rate in health risks such 
as death and disability.
Conclusions: The use of caffeine citrate as treatment for apnea of 
prematurity has shown positive long-term developmental impacts 
in neurobehavior and motor development. Alternative outcomes 
regarding possible negative effects of such treatments should be 
studied further. 

Review of Oxytocin and Bicarbonate Treatment 
for Dystocic Labor and Comparative Maternal and 
Fetal Outcomes – View

Presenter: Anna Romero    Research Mentor: Gerald Schafer

Abstract: 
Dystocia is a condition that affects pregnant women and is charac-
terized by a difficult, prolonged labor. Typical aspects of Dystocia 
include slow progression of cervical dilation, inadequate contrac-
tions and pushing, and generally poor uterine action. This strenu-
ous process can negatively affect both the mother and infant, often 
leading to adverse outcomes. Three treatment options are common-
ly conducted when addressing this problem: labor augmentation 
through the use of drugs, instrumental assistance, and cesarean 
delivery; this study focused specifically on drug interventions. Cur-
rently, oxytocin treatments are most commonly used to treat labor 
dystocia. However, a relatively new treatment, sodium bicarbonate, 
has been tested on pregnant, dystocic women. The purpose of this 
study was to determine if a new bicarbonate treatment could be a 
beneficial addition to the labor process, resulting in better mater-
nal and fetal outcomes, compared to the exclusive use of oxytocin. 
The goal was to provide insight into other effective treatments for 
Dystocia and give laboring mothers another non-invasive option 
for delivery. This information can be beneficial for healthcare 
providers as they are deciding how best to care for their patients 
and potentially decrease the incidence of adverse maternal and fetal 
outcomes. Furthermore, this study is meant to provide direction 
in the research aspect of labor and delivery, leading to a favorable 
advancement in this healthcare field.
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How Gut Microbiome Interventions Affect 
Alzheimer’s Symptoms: A Systematic Review – View

Presenter: Anna Noteboom   Research Mentor: Gerald Schafer

Abstract: 
Objective: To review current literature concerning the effectiveness 
of gut microbiome interventions on Alzheimer’s symptoms and 
biomarkers.
Methods: Literature was gathered through PubMed and CINAHL 
and assessed for the effectiveness of gut microbiome interventions 
on Alzheimer’s symptoms and biomarkers. The interventions 
included were antibiotics, fecal microbiota transplantation (FMT), 
nutritional shifts, and probiotics.
Results: The majority of literature supported the stance that in-
terventions to alter the gut microbiome have a favorable effect for 
Alzheimer’s patients. Antibiotics was the one intervention without 
full support from the literature. However, FMT, probiotics, and 
nutritional shifts had favorable results in both human and mice.
Conclusions: Gut microbiome interventions have shown prom-
ising results for Alzheimer’s patients in terms of symptoms and 
biomarkers. The interventions mentioned in this review should be 
researched further in order to provide additional treatment options.

Systematic Review of Deep Brain Stimulation as a 
Possible Treatment for Alzheimer’s Disease – View

Presenter: Brittany Cory 
Research Mentor: Gerald Schafer

Abstract: 
The goal of this systematic review was to assess current articles 
and their conclusions regarding the cognitive effects of Deep Brain 
Stimulation (DBS) on patients with Alzheimer’s Disease. Four of 
the seven reviewed studies found a strong correlation between in-
creased cerebral metabolism and electrical stimulation as opposed 
to the typical decline in metabolism seen in AD. In addition to 
this correlation, DBS was also found to have a significant effect on 
slowing the degradation of brain cells. Although DBS was found 
to be correlated with increased cerebral metabolism, this did not 
result in an improvement of cognition. Sources used in this review 
were gathered from PubMed and CINAHL databases. These sourc-
es were screened for associations between DBS and cognition in 
Alzheimer’s patients. Further research on the connection between 
cerebral metabolism and cognitive function is still required to allow 
for use of DBS as a treatment for Alzheimer’s.

The Effectiveness of D-Dimer and Ultrasonography 
in Ruling Out DVT – View

Presenter: Emily Steffan N/A 
Research Mentor: Gerald Schafer

Abstract: 
Objective. To review current literature on the effectiveness of ultra-
sonography and D-dimer assays in ruling out and diagnosing Deep 
Venous Thromboses (DVT).  
Methods. Literature identified through PubMed and Google Schol-
ar searches was reviewed regarding the effectiveness of D-dimer or 
ultrasonography in identifying DVT.
Results. D-dimer assays should be the initial diagnostic test used 
after determining a patient’s clinical risk for DVT. If the D-dimer is 
negative, ultrasonography need not be used. If D-dimer is positive, 
ultrasonography must be performed to confirm a DVT diagnosis. 
Conclusion. A positive D-dimer cannot be used to diagnose a DVT, 
so in patients with a high clinical risk, ultrasonography should 
be used. In patients with low or moderate clinical risk, a negative 
D-dimer can rule out a DVT.

History

Suppressing the Black Male Vote: Ronald Reagan 
and the War on Drugs – View

Presenter: Caitlin Troyer 
Research Mentor: Jeannette Fregulia

Abstract: 
The purpose of this research is to examine the ways in which the 
War on Drugs was wielded as a tool for political suppression, more 
specifically, how Ronald Reagan used the War on Drugs to suppress 
the African American male vote during his presidency, and there-
after. This research focuses solely on the years 1982-1988. The study 
will consist of examining primary sources such as Ronald Reagan’s 
speeches and writings, bills passed during his presidency, demo-
graphics, and statistics of those incarcerated for drug use, as well 
as demographics of those who voted for Ronald Reagan. The study 
seeks to draw a correlation between the drastic incarceration of 
Black men and the fact that this demographic was not representa-
tive of Reagan’s voter base to prove that incarceration was used as a 
tool for voter suppression. Reagan first mentioned the drug issue in 
a speech in 1982. Thereafter he frequently addressed it and pushed 
to create more drug policy. The War on Drugs in the United States 
eventually led to the US having the largest incarceration rate in the 
world. This means that an incredibly large group of Americans were 
disenfranchised and a disproportionate number of these individu-
als were Black men.

Cleopatra VII: How Modernity Altered One of 
Egypt’s Most Infamous Pharaohs – View

Presenter: Isabeau Newbury 
Research Mentor: Jeannette Fregulia

Abstract: 
In the course of history, many people are fascinated by the “other” 
but this fascination stems from works that are not factual depic-
tions of an event or person. If the personification of historical 
figures is continuously perpetuated in fictional works, how we 
interpret the evidence can then be affected by these works. This is 
especially true of the ancient women in power in Ancient Egypt, 
but specifically in the case of Cleopatra VII, who was the last 
Pharaoh of Egypt. This study is designed to look at how desire vs 
fact changes the narrative, and how we need to be cautious about 
exotifying the “other.” Cleopatra VII’s image in modernity has been 
shaped by her portrayal in Shakespeare and Dante, as well as in Re-
naissance and contemporary artwork (including film). By keeping 
this in mind, it is not wrong to be fascinated by the “other” but it 
raises the question of how much of a historical person’s character 
can we really know if the facts we perceive to be true are affected by 
fictional manipulations of them.

Work and Labor Songs in 20th Century America – 
View

Presenter: Arizona Duff 
Research Mentor: Jeannette Fregulia

Abstract: 
Explore the relationship between labor and work songs and 
unionizing efforts in America from the industrial revolution to 
the present! How did song influence the formation of unions? 
What did the miners in Butte, Montana sing about, and how do we 
remember these songs today? In this presentation you’ll learn about 
the popular work songs sung in America, the roots of some of these 
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songs, often stemming from unexpected places, and the role they 
played in the labor industry at the time.

Honors Scholars Program

What Humans Owe to God, According to Homer 
and Milton – View

Presenter: Alexis Karbowicz Research Mentor: Alex Street

Abstract: 
This paper examines the ways in which gods and humans interact 
in Homers Iliad and John Milton’s Paradise Lost. These two epics 
detail two battles, the battle for Troy and the battle for the salvation 
of humanity, both of which are heavily influenced by the gods that 
appear in their universes. The goal for this paper is to investigate 
the relationship between gods and humans by specifically looking 
at what the humans owe the gods in each epic. By comparing the 
favorable and the unfavorable interactions between gods and those 
they claim to love, the paper argues that the humans in each story 
owe the gods obedience. While this obedience may or may not be 
justified, it is demanded in order to stay in the favor of the gods. 
This paper also compares Milton’s omniscient and all-powerful 
triune god’s plan for salvation to the more humanlike Greek gods 
of Homer and their destructive yet limited power. It will investigate 
the consequences for when this obedience is not rendered, from 
Adam and Eve to Achilles and Diomedes.

How Nietzsche and Augustine Evaluate Christian 
Morality as a Hindrance or Necessity to Society – 
View

Presenter: Breanna Cook  Research Mentor: Alex Street

Abstract: 
Nietzsche and Augustine take strongly different approaches to the 
idea of morality. Nietzsche asserts a strong disbelief in Christian 
moral values, which he correlates in part with the ascetic ideal, but 
idealizes an idea that he terms the “will to power.” According to 
Nietzsche, the ascetic is a philosophy that embraces values includ-
ing poverty, humility, and chastity which are in direct opposition to 
human progress, excellence, and power. In his Confessions, Saint 
Augustine reveals a way of life that radically contrasts Nietzsche’s 
ideas on Christian morality. Having spent his younger years in 
direct opposition to Christian morality, Augustine’s opposition to 
Nietzsche’s views provide an interesting and experienced reflection 
on the role of morality to society. The personal views and experi-
ences of the two authors play into a conversation between texts that 
conclude differently as to whether Christian morality really hinders 
or excels society. Nietzsche argues that Christian morality is a great 
danger to the human condition while Augustine claims it to be one 
of the greatest necessities. 

Erasmus and Plato on the Folly of Human Claims to 
Wisdom – View

Presenter: Megan Burdine Research Mentor: Alex Street

Abstract: 
In this presentation, I explain my analysis of Erasmus’ work Praise 
of Folly and Plato’s Apology of Socrates in order to explore the 
questions of the proper role of the search for knowledge and the 
nature of wisdom in human life.  Although both philosophers tell 
different stories, they both fill their narratives with layers of irony 
and contradiction, enriching the discussion of these questions by 
demonstrating the complexity of wisdom in human life.  Erasmus’ 

character Folly presents that everything in the world is foolish-
ness, and so the good and the happy people are those that do not 
pretend to be wise, but rather are bold and content with themselves.  
Similarly, Plato’s characterization of Socrates argues that he has 
a sort of human wisdom, because he does not suppose he knows 
more than he does, but rather strives for the truth.  Thus, although 
neither authors proposed a single, concrete answer to the questions 
proposed, they both argue that human wisdom is not equivalent to 
divine wisdom and that it is perhaps insufficient as an end in and 
of itself, for that which is best in the world (friendships, faith, hope, 
etc.) does not make logical sense, but that the experiencing of the 
world and the striving for truth are important in human life and for 
human happiness.

On Violence As a Threat to Society According to 
Macchiavelli and Arendt – View

Presenter: Eleanor Ferrone Research Mentor: Alex Street

Abstract: 
Niccolo Machiavelli and Hannah Arendt, while writing from totally 
different times in history, offer opinions and explanations for the 
use of violence in society. Machiavelli, in his book The Prince, gives 
advice for a political ruler, which is interwoven with different expla-
nations and justifications for the use of violence. Hannah Arendt, 
in her book On Violence, traces how individuals and communities 
interact with violence, and identifies the self-defeating logic of 
violence. These authors both agree that the use, and misuse, of vio-
lence is the greatest danger to society. By analyzing and comparing 
their arguments in tandem, we can better understand how and why 
violence is a threat to society.

What Humans Owe Each Other In Romantic 
Relationships – View

Presenter: Emily McLean  Research Mentor: Alex Street

Abstract: 
This paper seeks to explore what we owe our fellow human beings, 
particularly in intimate relationships with one another. It does so 
by analyzing the power dynamics present between Zeus and Hera 
as well as Hector and Andromache as portrayed in the Iliad by Ho-
mer, in addition to Heloise and Abelard’s relationship document-
ed in The Letters of Abelard and Heloise. It concludes that these 
imbalances of power leave the unempowered to fight for power and 
ultimately strain romantic relationships. Humans owe it to each 
other to strive for balance and equality in their relationships.

Ideas of Asceticism between Friedrich Nietzsche and 
Saint Benedict – View

Presenter: Raymond Shipman Research Mentor: Alex Street

Abstract: 
Between Friedrich Nietzsche’s “On the Genealogy of Morals” and 
Benedict of Nursia’s “Rule,” one can see a way of thinking different-
ly about virtue stemming from asceticism. Coming from different 
time periods and backgrounds, both speak about practices of 
asceticism and whether or not such practices can contribute to an 
improvement of human society. In the process of examining these 
two works, one can conclude that both have wisdom to share. 
While Nietzsche understands the problem in the origins of the 
practice of asceticism, St. Benedict charges his followers to act with 
strict adherence to ascetic values. Between these two thinkers, one 
an influential philosopher, the other a spiritual guru, arguments are 
presented that address the question of what human society should 
look like.
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International Relations

Radicalization: The Appealing Path to Extremism – 
View

Presenter: McCabe Webb   Research Mentor: Jeannette Fregulia

Abstract: 
This project will delve deep into counterterrorism, straight to the 
very heart of the problem: the process by which new members are 
radicalized. Together we will explore how people are indoctrinated 
as well as the factors that lead towards radicalization and the join-
ing of a terrorist organization.

Stigma and Sickness: Homophobia and Anti-Sex 
Work Discrimination in African HIV/AIDS Infected 
Nations – View

Presenter: Hellie Badaruddin    Research Mentor: Dean Pavlakis

Abstract: 
Limiting the HIV/AIDS epidemic in Africa is impossible without 
specific investment and attention in the LGBTQ+, men who have 
sex with men (MSM), and female sex worker (FSW) populations. 
They have the highest HIV/AIDS prevalence of any other groups 
in Africa and the world, but they receive some of the worst treat-
ment and attention. The stigma against sex work and the LGBTQ+ 
community inhibits HIV/AIDS prevention and treatment in Afri-
can nations. Further, once/if they can get medical care, they often 
experience further discrimination in the medical field. Fortunately, 
there are pathways to improving the situation. It requires devel-
oping healthcare specific to these specific populations, sensitizing 
current clinics/medical professionals, and adjusting legal structures.

Mathematics

Comparing Retirement Investing With Fixed and 
Life-Cycle Funds Using a Variety Of Asset Classes – 
View

Presenter: Trevor Drinville     Research Mentor: Kelly Cline

Abstract: 
There are many different studies that both reinforce and discourage 
the use of life-cycle funds for retirement investing, but a majority 
of these studies only look at life-cycle funds that include the three 
main asset classes which are stocks, bonds, and cash. In this study, 
we will compare the use of fixed funds, four different types of 
life-cycle funds, and the use of three different non-traditional asset 
classes in the life-cycle funds. The three non-traditional classes 
which we add into the study will be, real estate, commodities, and 
high yield bonds. We will evaluate these different portfolios based 
on the average rate of return and their level of risk, by conducting 
random simulations based on historical data.

Understanding the Mathematics of Cryptography – 
View

Presenter: Nicolas Kyriacos    Research Mentor: Ted Wendt

Abstract: 
Cryptography is the use of mathematical functions in order to 
scramble messages so that their contents cannot be understood by 
an interceptor. Each time you go online or log your details into an 

online account, a cryptosystem is keeping your private data safe 
under the hood. My research seeks to explain the mathematical 
concepts and theory behind encryption, or more simply put, to 
explain how cryptography works. Specifically, I look to unpack the 
more common cryptosystems such as simple ciphers, RSA, Diffie 
Hellman Key-Exchange as well as elliptic curve cryptography.

The Fourier Transform Applied to Sound – View

Presenter: Nathan Ruffato     Research Mentor: Ted Wendt

Abstract: 
The Fourier Transform is one of mathematics’ most useful tools. In 
particular, it is very useful for studying and manipulating sound, as 
it turns a periodic function into one that represents that function’s 
frequencies. Focuses of this project include analyzing the frequen-
cies of sound waves over time and fitting trigonometric functions 
to periodic data. In particular, we take a look at data generated by 
the human voice.

Nursing

Hands-on or Hands-off: Manual versus Mechanical 
Chest Compressions – View

Presenters: Anastasia Stodolski, Angela Aune, Caylin York 
Research Mentor: Stephanie Burkholder

Abstract: 
Chest compressions are initiated when electrical malfunctions 
cause the heart to stop. Two methods of restoring circulation may 
be used when someone’s heart stops: manual chest compressions 
(Man-CPR) or mechanical chest compressions (Mech-CPR); how-
ever, the ability of these methods to achieve ROSC (return of spon-
taneous circulation) in a timely manner varies between the two 
methodologies. Man-CPR, for the purpose of this review, is defined 
as the use of someone’s physical strength to provide compressions 
according to BLS standards, while Mech-CPR is defined as the use 
of a mechanical device to provide this standard of compressions 
(AHA, 2020). ROSC is defined as the sustained presence of sinus 
rhythm with a mean arterial pressure greater than 60 mmHg and 
significant respiratory effort after cardiac arrest (Magliocca et al., 
2019). Once ROSC is achieved, chest compressions are stopped, but 
if the medical team is unable to achieve ROSC within the estab-
lished guidelines CPR efforts are terminated, regardless of the pa-
tient’s status. The purpose of this Evidence-Based Practice review is 
to examine the efficacy of Man-CPR when compared to Mech-CPR 
in their ability to achieve ROSC in a timely manner. Nurses and 
other healthcare providers can use this information to help guide 
their practices related to choosing a methodology of compressions 
that will provide the best outcome for their patients. If one method 
of compressions is able to achieve this faster than another it could 
save time, resources, and lives.

Managing Symptoms of Alzheimer’s Disease: The 
Efficacy of CAM Therapies vs. Non-Pharmacological 
Interventions – View

Presenters: Olivia Wright, Taylar Greene, David Weidner 
Research Mentor: Stephanie Burkholder

Abstract: 
Alzheimer’s disease (AD) is a growing problem in the United 
States.  In 2020, it is estimated that around 5.8 million Americans 
65 and older are living with AD. It’s also the sixth leading cause of 
death in the U.S. Alzheimer’s is a degenerative brain disease and 
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the most common cause of dementia (Alzheimers and dementia, 
2021). Alzheimer’s currently has no cure, but there are traditional 
pharmacological medications that are used to treat the symptoms 
of Alzheimers (Alzheimers and dementia, 2021). Along with pre-
scribed medications, there are now many different complementary 
and alternative (CAM) therapies that can positively affect longevity, 
quality of life, and independence in someone afflicted with AD. 
CAM therapies refer to a variety of different therapies that include 
herbal remedies, dietary supplements and “medical foods,” along 
with exercise and music therapy, and are promoted as memory 
enhancers or treatments for Alzheimer’s (Alzheimers and demen-
tia, 2021). The purpose of this Evidenced-Based Practice review is 
to examine the differences in the health outcomes associated with 
only using traditional pharmacological interventions compared to 
CAM, in the treatment of Alzheimers. The outcome for this review 
is to assist healthcare professionals in gaining insight into new and 
alternative methods to help prepare them and aid them in the best 
practices for their patients. Nurses or other healthcare professionals 
can use this information to explore different alternatives to help 
manage symptoms that individuals can experience with Alzheimer’s 
and promote better patient outcomes, comfort, and satisfaction.

Castor Oil and the Induction of Labor – View

Presenter: Aislin Gamon, Ashley Braaksma 
Research Mentor: Stephanie Burkholder

Abstract: 
Labor is a strenuous process that, if it lasts for an extended period 
of time, can result in negative outcomes. Additionally, the process 
of pregnancy and childbirth can be an expensive expenditure for 
individuals. DeMaria et al. (2017), discusses that “labor augmen-
tation with castor oil can be a successful way to begin labor among 
women who are pregnant and not yet presenting with uterine 
contractions”  (p. 100). Methods as well as the timeline of delivery, 
for the purpose of this brief, refer to the route and duration of time 
by which a woman gives birth, either vaginally or by caesarean 
section. Castor oil is defined as “oleum palmae Christi [which] is 
obtained from the seed of Ricinus communis” (Okoro et al., 2019, 
p. 37). The use of castor oil, “a natural vegetable oil, is an alternative 
to pharmacological induction agents” (DeMaria et al., 2017, para 
8). The purpose of this Evidence-Based Practice brief is to examine 
whether the use of castor oil has an effect on the induction of labor. 
The women’s satisfaction with the labor process will be noted. The 
outcome of these articles utilized may provide information on an 
effective method of labor that is inexpensive and natural. Nurses 
can use this information to educate pregnant women about the 
use of castor oil as an inexpensive, unencumbered method of birth 
induction.

What’s in the Way? Examining Barriers to Health 
Care In Rural Settings – View

Presenters: Maria McMahon, Courteney Boyle, Stephanie Bremer 
Research Mentor: Stephanie Burkholder

Abstract: 
Health disparities between rural and urban populations have been 
a rising concern with many health care providers, but is increasing 
within the general public as well. Each population experiences 
different barriers or obstacles to achieving the health services they 
need. The U.S. Census Bureau defines rural as “all population, 
housing, or territory not included within an urban area” (United 
States Census Bureau, 2020). Urban areas are defined as having “a 
population of 50,000 or more people” (United States Census Bu-
reau, 2020). Healthy People 2020 provides the following examples 
of barriers to health services: “High cost of health care, inadequate 
or no insurance, lack of availability of services, and lack of cultur-

ally competent care” (2020).  The purpose of this evidence-based 
practice review is to identify barriers that exist for patients living 
in rural settings compared to those living in urban settings that 
interfere with receiving health care. This information can be used 
to help educate nurses and other healthcare providers. By having 
a deeper understanding of the obstacles to care, healthcare pro-
fessionals can further advocate and educate their patients who are 
exposed to these barriers. With this awareness, professionals can 
also expand their resources and better coordinate care across the 
multidisciplinary team to help improve health outcomes. 

Escaping Nursing School: Simulations Geared at 
Improving Knowledge and Practice-Ready Skills – 
View

Presenters: Riley Dowdy, Kenna Sandblast, Lane Buus 
Research Mentor: Stephanie Burkholder

Abstract: 
“The use of a variety of non-traditional teaching strategies are 
found in nursing education literature, including gaming, prob-
lem-based learning, flipped classroom, and simulation” (Valdes et 
al., 2021). The use of simulators to replicate real-life scenarios leads 
“to experiences that are more realistic, and have been used to offer 
students an opportunity to assess, intervene, and evaluate patient 
outcomes” (Shin et al., 2015). A new form of simulation, which is 
becoming increasingly prevalent in nursing schools around the 
world, incorporates an Escape room activity into the traditional 
simulation scenario. “An escape room involves participants who 
are locked in a room and provided with clues and challenges that 
they must solve to exit within a predetermined time” (Connelly et 
al., 2018). This form of simulation provides nursing students with 
an opportunity to enhance practice-ready skills which are defined 
as “critical thinking, communication, and teamwork skills” (Sarage 
et al., 2021). Escape rooms also enhance knowledge acquisition of 
content material, which is defined as “the process of absorbing and 
storing new information in memory, the success of which is often 
gauged by how well the information can later be remembered” 
(McNamara & O’Reilly, 2021). The purpose of this Evidence-Based 
Practice review is to determine if an escape room simulation im-
proves knowledge acquisition and practice-ready skills by compar-
ing pre and post simulation test scores. This information can be 
used by nurse educators to implement simulations into the course-
work that are the most effective at engaging students in learning 
and enhancing confidence in skills.

Delay the Clamp: A Review on the Benefits of 
Delayed Umbilical Cord Clamping on Infant Health 
– ß

Presenters: Frances Schuver, Raeya Finkle 
Research Mentor: Stephanie Burkholder

Abstract: 
The United States, although a developed nation, ranks at number 
33 out of 36 countries in infant mortality and, at 5.7 deaths out of 
every 1000 births, is 71% higher than comparable countries (CDC, 
2018). This troubling statistic demonstrates a larger issue involving 
the practices involved in maternal and infant wellbeing during 
delivery. It is this issue that spurs the conversation around placental 
transfusion and delayed umbilical cord clamping (DCC) versus 
immediate umbilical cord clamping (ICC). Delayed cord clamping 
is known as the practice of waiting 60 seconds or longer before the 
umbilical cord, which attaches the baby to the mother and is the 
infant’s main nutrient and oxygen supply in utero, is cut. Immedi-
ate cord clamping is the preexisting practice that occurs when the 
umbilical cord is clamped and cut off  immediately after an infant 
is born. The purpose of this Evidence-Based Practice review is to 
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compare the effects that DCC has on a newborn’s health in com-
parison to ICC. Nurses or other healthcare providers can use this 
information to implement change in cord clamping procedures in 
order to improve the infant’s health immediately after birth and for 
the years to come, thus lowering the infant mortality rates in the 
United States.

The Effect of Music Therapy on Neonates in the 
NICU – View

Presenters: Hannah Mitchell, Murray Maddie, Machado Elly 
Research Mentor: Stephanie Burkholder

Abstract: 
Preterm infants in the neonatal intensive care unit (NICU) are 
automatically predisposed to painful procedures, lack of skin-to-
skin contact, exposure to harsh stimulants, and receive reduced 
bonding time with parents. According to Smith et al. (2018), the 
stressful events that occur in the NICU have been found to have 
long-term effects on the infant’s future development. These effects 
may include “...an increased risk for future attention, language, and 
hearing disorders.” It has been found that “physiologic stress re-
sponses to acoustic events such as changes in heart rate, intracrani-
al pressure, and oxygen saturation may have a significant impact on 
the preterm infant’s future neurologic development due to altered 
perfusion and oxygenation of the brain tissue” (Smith et al., 2018). 
The CDC (2020) defines a preterm infant as a baby being born 
before 37 weeks of pregnancy has been completed. The neonatal 
intensive care unit is defined as a unit of a hospital that is equipped 
to care for preterm newborns or dangerously ill infants. Stress 
levels are determined through physiological measurements, such 
as heart rate, respiratory rate, oxygen saturation, and weight gain. 
The purpose of this Evidence-Based Practice review is to determine 
if preterm infants in the NICU exposed to music therapy have 
reduced stress levels in comparison to preterm infants in the NICU 
who are not exposed to music therapy. Nurses or other healthcare 
providers can use this information to prevent long-term physiolog-
ical effects on preterm infants that could otherwise be avoided due 
to overstimulation found in the NICU.

The Effects of Kangaroo Care on Parent-Infant 
Bonding – View

Presenter: Taylar Foster Rei Iverson, Nicole Kurtz 
Research Mentor: Stephanie Burkholder

Abstract: 
Skin-to-skin contact can have an affect on the bonding between 
the parent and infant. Bonding and attachment, for the purpose 
of this brief, are defined as a lasting psychological connectedness 
between human beings (Bowlby, 1969). Skin-to-skin or kangaroo 
care (KC) means that the infant is placed unclothed, belly down 
on the parent’s chest for adequate skin-to-skin contact (Cleveland 
Clinic, 2021). “Since the KC method was first introduced, skin-to-
skin contact has been reported to improve infant state organization, 
thermal regulation, respiratory patterns, and oxygen saturation; 
reduce apnea and bradycardia; increase rate of infant weight gain 
and maternal milk production; shorten hospital stay; and function 
as an analgesic during painful medical procedures” (Feldman et al., 
2002, p. 16). The purpose of this evidence based practice brief is 
to examine the effects of skin-to-skin contact on parent and infant 
bonding. The outcome of this brief may lead to an understanding 
that the use of skin-to-skin contact can further the knowledge of 
parents and nurses to better the bonding experience. Nurses can 
use this information to educate patients on how beneficial skin-to-
skin contact can be.

Vaginal or Cesarean: the correlation between mode 
of delivery and postpartum depression – View

Presenter: Tyler Smith Abigail McDermott Anna Stockdill 
Research Mentor: Stephanie Burkholder

Abstract: 
Multiple factors that affect the development of postpartum de-
pression have been studied. One of the more controversial ones is 
mode of delivery, whether a vaginal or cesarean section. Key terms 
to know for this research review include postpartum depression, 
cesarean section, and the  Edinburgh Postnatal Depression Scale. 
Definitions of postpartum depression differ according to onset and 
persistence. Eckedal et al. (2017) defined postpartum depression 
as having an onset at six weeks postpartum and persisting for a 
year. According to The American College of Obstetricians and 
Gynecologists, “Cesarean birth is the delivery of a baby through 
incisions made in the mother’s abdomen and uterus” (para. 1). The 
Edinburgh Postnatal Depression Scale is a screening tool that was 
originally created as a scale to screen for postpartum depression 
(Rena Bina & Donna Harrington, 2016, para. 1). The purpose of 
this Evidence-Based Practice review is to show which mothers 
would have a higher risk of developing postpartum depression 
based on their mode of delivery. The results of this review may be 
able to provide insight for providers planning future treatment of 
postpartum mothers. In the field of childbirth and maternal care, 
this information can be used to help predict those who are at risk 
for developing postpartum depression. Anticipating the develop-
ment of postpartum depression can help identify at-risk popula-
tions of women and help support early treatment. This information 
can also be helpful for healthcare providers treating women who 
are suffering from postpartum depression.

Does Education Work? Examining the Impact Of 
SIDS Risk Reduction Education In the African 
American Population – View

Presenter: Skyla Ziglinski Rebecca Grace Lambert, Matthew Yu 
Research Mentor: Stephanie Burkholder

Abstract: 
SIDS, also known as sudden infant death syndrome, is often used 
interchangeably with SUID. The CDC defines SUID as “Sudden 
unexpected infant death (SUID) [and] is a term used to describe 
the sudden and unexpected death of a baby less than 1 year old 
in which the cause was not obvious before investigation” (2020). 
SIDS is a serious public health problem in the U.S. According to 
the CDC, “Each year, there are about 3,500 SUID cases in the U.S.” 
(2020). Although SIDS rates have decreased since the 1990’s, SIDS 
rates have since plateaued and significant ethnic and racial differ-
ences continue to occur. According to the most recent update from 
the U.S. Department of Human Services Office of Minority Health 
(2017), African Americans have had over two times the sudden 
infant death syndrome mortality rate as non-Hispanic whites. 
The purpose of this evidence-based practice review is to compare 
whether educational interventions aimed specifically at African 
Americans yields improvements on known SIDS risk behaviors. 
Nurses or other healthcare providers can use this information to 
improve educational standards in order to provide culturally com-
petent care to patients of all races and ethnicities.

An Analysis of the Contrast Between Male and 
Female Concussion Symptom Severity and 
Resolution – View

Presenter: Gabriella Hagen Kenna Guenther, Helena Kurschner 
Research Mentor: Stephanie Burkholder
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Abstract: 
Concussions are one of the most common injuries and can affect a 
variety of age groups in a number of ways, ranging from short-term 
loss of consciousness to long-term sleep disturbances and memory 
loss (Mayo Clinic, 2021). There have been 5.5 times as many con-
cussions in the children, adolescent, and young adult age groups 
reported in 2014 compared to 2004.(Baker et al, 2016).  In 2014, 
the CDC recorded 2.87 million concussion-related emergency 
department visits (CDC, 2019). The purpose of this evidence-based 
review is to investigate if there is a marked difference between 
the male and female experience of concussion symptoms as well 
as symptom resolution. The results of this review should aid in a 
transition to more appropriate post-concussion care for both male 
and female patients as healthcare providers can begin to account 
for gendered differences in recovery.

Patient Satisfaction Rates Between Nurse 
Practitioner and Medical Doctors – View

Presenter: Blaine Schmidt Madison Tenkley 
Research Mentor: Stephanie Burkholder

Abstract: 
Currently in the US, there are 860,917 active physicians (Associa-
tion of American Medical Colleges, 2021) and 290,000 active nurse 
practitioners (NP) (American Association of Nurse Practitioners, 
2020). On average, physicians, or primary care providers (PCP) 
are required to attend 10-14 years of schooling (Association of 
American Medical Colleges, 2021), and NP’s are required to have 
6-8 years (American Association of Nurse Practitioners, 2020). This 
lack of representation, utilization, and education of NP’s compared 
to PCP’s ultimately affects patient views of their quality of care 
when provided by these different care provider types. For the pur-
pose of this study, patient satisfaction is defined as an individual’s 
perception of the quality of care received by a nurse practitioner or 
physician. When analyzing data from multiple patient studies about 
their perception of care from an NP vs PCP, overall satisfaction was 
high for both provider types. However, PCP’s are perceived to have 
higher levels of trust, experience and education, whereas NP’s are 
perceived to have a higher quality of bedside care, more accessi-
bility, and lower costs associated with their care (Thotam, Buhse, 
2020).  The purpose of this Evidence-Based Practice review is to 
evaluate the perceived level of satisfaction in patient’s when being 
cared for by a nurse practitioner versus when being cared for by a 
physician. Nurses or other healthcare providers can use this infor-
mation to provide appropriate care to patients as well as to employ 
an appropriate ratio of provider types in order to ensure the highest 
level of perceived patient satisfaction.

The Effects of Spinal Anesthesia on Inpatient Length 
of Stay – View

Presenter: Anastasia Kosiewicz Diehl Jordan, Kosiewicz 
Anastasia 
Research Mentor: Stephanie Burkholder

Abstract: 
Total knee arthroplasty (TKA) is one of the most common pro-
cedures performed on adults aged 45 and over. According to the 
National Center for Health Statistics, from 2000 through 2010 an 
estimated 5.2 million total knee replacements were performed and 
98.1% of those were attributed the 45 and over population (Wil-
liams, Wolford, & Bercovitz, 2015). Within this population, the 
patient’s length of stay (LOS) is an important indicator of postop-
erative outcomes and risk for further complications. A patient’s 
LOS post procedure can be influenced by many factors, one of the 
predominant being what type of anesthesia is used. A review of 
published literature was conducted to analyze if there is a relation-

ship between the type of anesthesia used and the patient’s LOS 
within adults between the ages of 45 and 80 receiving a TKA. The 
types of anesthesia examined for their effect on LOS and risk for 
complications were spinal anesthesia (SA) and general anesthesia 
(GA). The purpose of this Evidence Based Practice review is to 
determine whether SA decreases the LOS and risk for complica-
tions in comparison to GA. Specifically, health care providers and 
specialty nurses such as Certified Registered Nurse Anesthetists can 
use this information to address various benefits and risks associated 
with the different types of anesthesia (SA and GA) for TKAs with 
the support of evidence-based practice. Additionally, by identifying 
factors that may decrease LOS, healthcare professionals can assess 
the quality of patient care, examine the effectiveness of hospital 
management, and decrease overall national medical expenses.

Brush Pneumonia Away – View

Presenters: Tricia McCullough, Anna Darling, Katara Ryan 
Research Mentor: Stephanie Burkholder

Abstract: 
Pneumonia is an all-too-common healthcare-associated infec-
tion that often affects older individuals, as well as those who are 
medically compromised. In fact, one report estimates that among 
institutionalized patients, 41 percent die from pneumonia, which is 
theorized to be caused by bacteria in the oral cavity being aspirated 
(Hong et al., 2017, p. e96). When an individual is compromised by 
age or illness, in such institutions as nursing homes and intensive 
care units, it is the duty of the nurses, CNAs, and other staff to per-
form or assist in activities of daily living (ADLs). These are defined 
as “fundamental skills that are required to independently care for 
oneself such as eating, bathing, and mobility” (Edemekong et al., 
2020). One ADL that often gets overlooked is the performance 
of daily oral care. While oral hygiene affects the integrity of the 
gums, teeth, tongue, and throat, it can also protect these vulnerable 
patients from life-threatening conditions such as pneumonia. The 
purpose of this Evidenced-Based Practice Review is to examine the 
relationship between oral hygiene and healthcare-associated pneu-
monia in an in-patient setting. The results are important for nurses 
and healthcare workers alike to ensure the health of their patients 
and prevent healthcare-acquired illnesses such as pneumonia. 
Nurses and other providers can use this information to implement 
programs of proper oral care in order to prevent cases of pneu-
monia within hospitals and nursing homes, as well as to provide 
education about just how influential oral care is, not only for oral 
health but for overall health.

Psychology

The Effect of Self-Control on the Relationship 
between Mental Health and Compliance to 
Government Regulations During the COVID-19 
Pandemic – View

Presenter: Anna Wurzer 
Research Mentor: Leslie Angel

Abstract: 
Research supports that self-control is positively related to both 
compliance and mental health. Though mental health and com-
pliance are typically positively related, research indicates that 
mental health and compliance to COVID-19 safety regulations are 
negatively related due to the isolating effects of the measures. Based 
on these findings, we hypothesized that self-control would mediate 
the positive relationship between mental health issues and compli-
ance to COVID-19 safety regulations. The current study utilized 
an observational, between-subject design to gather data on the 
relationship between self-control, mental health issues, and compli-
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ance to government regulations during a pandemic. Three hundred 
and forty-four individuals completed measures that analyzed levels 
of anxiety, depression, trait self-control, state self-control, and 
compliance to government-implemented COVID-19 safety regu-
lations. The data was analyzed with a multiple regression on one 
predictor variable (compliance with COVID-19 safety measures), 
one response variable (mental health), and one mediating vari-
able (self-control). All significant levels were maintained at 0.05. 
The results from our data analysis partially support our original 
hypothesis, as we found that compliance to COVID-19 safety reg-
ulations was significantly, positively related to mental health issues. 
Self-control significantly interacted with this relationship but was 
not a moderating variable as we had originally predicted. These 
results directly benefit mental health professionals and those re-
ceiving services from mental health professions by informing them 
how to most effectively respond to the negative social impact of the 
pandemic. More broadly, the field of psychology benefits from this 
research by identifying the relationships among self-control, mental 
health, and compliance.

Rebels or Racists? A Study of Pro-Confederate Flag 
Ideologies and Racial Discrimination – View

Presenters: Sarah Swingley, Anna Wurzer 
Research Mentor: Jessica McManus

Abstract: 
Research indicates that support of the Confederate Flag is relat-
ed to racist beliefs and actions. The current study attempted to 
address what beliefs and behaviors are related to specific attitudes 
toward the Confederate Flag. We hypothesized that individuals 
who believed the flag was a symbol of heritage or rebellion would 
be more likely to have antisocial beliefs and behaviors than those 
who believe it is a symbol of racism. In our study, participants read 
an article expressing an opinion that the flag stands for heritage, 
rebellion, or racism and responded to questionnaires regarding 
internal and external motivations to respond without prejudice and 
white guilt. We examined how these variables affected a request to 
help a white or black person. All participants were white (N =187) 
and recruited from Amazon MechanicalTurk. The results indicated 
that those who disagreed with the article expressing the view that 
the flag stands for racism were less likely to provide help to the 
black person. These results are important in addressing the extent 
to which racial attitudes persist, as only by identifying areas of need 
can our society work towards equality.

Depictions of COVID-19 in the Media – View

Presenters: Hope Unger, Hunter Bledsoe, Shelby Sola, Payten 
Somes, Cailyn Wall 
Research Mentor: Nikki Honzel

Abstract: 
Previous studies have shown that after watching an intense video 
on terrorism, participant’s anxiety towards terrorism increases 
(Slone & Shoshani, 2006). This study aimed to determine the effects 
of COVID-19 in the media and how that may impact student’s anx-
iety. We hypothesized that anxiety would increase after watching a 
news clip from an opposing politically affiliated news source. Par-
ticipants were asked to complete the COVID Anxiety Scale and the 
State Trait Anxiety Inventory before answering whether they typi-
cally leaned left or right politically. This information was only used 
to get an equal number of right and left leaning individuals in each 
group. Participants were randomly selected to watch a congruent 
political media clip or an incongruent political media clip.  Clips 
were from either FOX news or MSNBC.  After the news coverage, 
participants again completed the COVID Anxiety Scale and State 
Trait Anxiety Inventory. The scales from before and after the video 

were compared for each participant. We found significant differenc-
es in anxiety for both the COVID Anxiety Scale and the State Trait 
Inventory but only for those who leaned right politically. Overall, 
we found that scores for the COVID Anxiety Scale went down and 
scores for the State Trait Inventory went up. There was no effect of 
media exposure. The increase in anxiety only for those that leaned 
right politically may be because those who leaned left were already 
anxious about the virus whereas those who leaned right may not 
have been as concerned prior to the news exposure.

Public Health

Environmental and Socioeconomic Factors in 
Predicting Risk of West Nile Virus in Montana – 
View

Presenter: Madeline Nye 
Research Mentor: Grant Hokit

Abstract: 
West Nile Virus (WNV) is a vector-borne disease with prevalence 
in the state of Montana. Predicting the patterns of this disease by 
assessing risk related to socioeconomic factors may allow further 
control and prevention of WNV. Prior studies in urban areas indi-
cate that socioeconomic factors may allow for a better prediction of 
virus prevalence. At Carroll College, a longitudinal WNV surveil-
lance project has provided ecological predictions of spatial prev-
alence of the disease. Environmental and socioeconomic factors 
associated with the risk of WNV were studied in the state of Mon-
tana, a primarily rural state. An initial regression model was uti-
lized to identify significant socioeconomic factors related to WNV 
risk in Montana. Several socioeconomic factors in the categories 
of population density, household structure, education and poverty 
were found to be associated with WNV incidence at the county 
level. The ecological and environmental data collected from Carroll 
College’s WNV surveillance project was used to perform a multiple 
regression model to examine whether these socioeconomic factors 
were associated with the risk of WNV after accounting for ecolog-
ical factors. The results suggest that environmental factors as well 
as the percent of impoverished individuals over the age of 65 are 
significant in predicting the risk of WNV in the state of Montana.

Analyzing Effects of Sexual Education Method on 
Teen Pregnancy Rates – View

Presenter: Rylee Jacobson, Elizabeth (Libby) Aguon, Cara White 
Research Mentor: Stephanie Burkholder

Abstract: 
Teenage pregnancy is correlated with negative health and social 
outcomes for both mother and baby (CDC, 2019). While teen 
pregnancy rates are on a steady decline, nearly 250,000 babies 
were born to U.S. teen mothers in 2014 alone (CDC, 2016). The 
foremost strategy to prevent teen pregnancies and births is pre-
ventative education In the United States.  Two broad categories of 
sexual health education are utilized: comprehensive sex education 
and abstinence-based sex education. Comprehensive sex educa-
tion “views sexuality holistically, as a part of young people’s … 
development” (Guttmacher Institute [G.I.], n.d., p. 1). This model 
primarily focuses on anatomical functions of the reproductive 
system, contraception, abstinence, options for pregnancy outcomes, 
and prevention of sexually transmitted  infections (G.I., n.d.). 
Abstinence-only programs, on the other hand, spotlight practicing 
abstinence until marriage, and often leave out information about 
contraception, STD prevention, and pregnancy options (G.I., 
2018). The purpose of this evidence-based review was to analyze 
the efficacy of abstinence-only education on teenage pregnancy and 
births compared to comprehensive sexual health education. The 
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outcome of this review may demonstrate effective, evidence-based 
approaches to pregnancy prevention education in teenagers. In the 
spirit of patient advocacy, healthcare professionals can utilize this 
evidence- based research to lobby for state programs and private 
healthcare initiatives that encourage better sexual health outcomes 
for adolescents.

Lets Talk About Sex….ual Assault: Community 
Assessment of Carroll College Student Awareness of 
Sexual Assault on Campus – View

Presenters: Kayla Morris, Brayton Holmes, Dana Beaty, Kaitlynn 
Anderson, Sarah Graham, Keri Peterson, Whitney Weeden 
Research Mentor: Kelly Parsley

Abstract: 
Sexual assault continuously impacts college campuses and students 
nationwide. A cumulative risk assessment encompassing four years 
of college suggests over one in three women will experience sexual 
assault by senior year (1).  In addition, up to 7% of men on college 
campuses experience sexual assault (1). College students face mul-
tiple barriers to reporting, suggesting that one of the hardest parts 
about coming forward and seeking help is the shame that could 
come with it. Ten of the fourteen participants in one study were 
worried about the shame that would result from reporting. They 
also feared what people would think of them (2). Carroll College 
was recenlty awarded a grant to improve sexual assault prevention 
and response on campus.  
The students in Public Health Practice and Theories (PH 333) com-
pleted a literature review encompassing a total of 28 academic arti-
cles to gain better insights into sexual assault on college campuses. 
Additionally, students completed 14 interviews, two focus groups, 
environmental scans, and an outlet density scan of area resources 
that provide victim services in Helena, Montana. After learning 
the Carroll College campus was in need of more education regard-
ing sexual assault prevention and victim services, students in PH 
333 created educational materials, programing, and social media 
campaigns to implement a new culture of sexual assault awareness 
on campus.

Take PRIDE in Your Mental Health – View

Presenters: Madysen Hachler, Amelia Konen, Emma Rausch, 
Jennifer Wagner, Shannon Dinsdale 
Research Mentor: Kelly Parsley

Abstract: 
LGBTQ+ college students are more susceptible to mental health 
issues such as depression and thoughts of suicide (Effrig, 2011). 
Unfortunately, Carroll College students are not immune to this. 
Currently, Carroll has resources in place to help students with men-
tal health issues, but they do not have resources that are specific 
to students in the LGBTQ+ community. While Carroll does offer 
counseling support, they could expand and update those resources 
to better meet the needs of LGBTQ+ students. A group of stu-
dents in PH 333 Public Health Theories and Practice completed an 
assessment of resources specifically focused on ways to improve 
the resources available to LGBTQ+ students on Carroll’s campus. 
Students also created fliers for the community to share the current 
resources that Carroll and the City of Helena has to offer LGBTQ+ 
students.

COVID-19 and Isolation: The Effects of a Global 
Pandemic on the Carroll Community – View

Presenters: Eliza Shepherd, Anthony Jones, Emma Perry, Nainoa 
Soto, Elizabeth Gleasman, Josephine Barker, Madeline Arnold 

Research Mentor: Kelly Parsley

Abstract: 
A study performed on graduate and undergraduate students in 
September of 2020 discovered that 71.26% suffered from increased 
stress and anxiety during the COVID-19 pandemic (Wang et al.). 
They also found that less than half of the participants in the study 
felt able to cope effectively with chronic or newfound stress. Want-
ing to see how Carroll compared to this percentage, student re-
searchers conducted interviews, focus groups, environmental scans, 
and outlet density scans in order to gather results. Student research-
ers found that Carroll students face similar levels of increased 
stress due to COVID-19 and isolation conditions. Carroll students 
reported worsening mental health conditions, particularly when in 
isolation. Interview and focus group participants described being 
isolated in empty apartments that didn’t include basic necessities 
needed for student life. There were reports of failed meal delivery, 
as well as students being forgotten and left in hotels. The informa-
tion gathered from this project will be used to educate students 
on mental health services to help them address COVID-related 
stressors. This information will also be used to inform Carroll on 
the needs of their students to ensure these needs are met while they 
are in isolation.

Sociology

Mental Health Disparities among Men and Women 
due to Sociological Factors and Determinants – 
View

Presenter: Brooke Brewer  Research Mentor: Eric Meyer

Abstract: 
There are differences in the health and wellness among males and 
females that are well-documented. The disparities that affect men 
and women are not simply based on their biological make up but 
were developed through gendered experiences over the course of 
their life and can be influenced by factors like access to resources 
or preventative care, and societal norms. These studies look at the 
gender disparity in depressive disorders and mental illnesses in re-
lation to social inequalities between men and women and the living 
standards across diverse geographical regions, societies, popula-
tions and social contexts. Genetic variation plays a role with both 
men and women, but gender expectations is also a large contrib-
uting factor to gender disparities in mental health. Males are more 
likely to experience higher rates of suicide while females are more 
likely to suffer from depressive illnesses. Stereotypical social roles 
relating to gender may impact mental health responses differently 
in men and women. Research indicates that a combination of stress, 
environmental and neurobiological factors can significantly alter 
the mental health of a man or woman and how they interact with 
certain stimuli. This research will focus on the differences in mental 
health disparities relating to social factors and gender inequalities 
among men and women.

The Disabled Proletariat and Ableist Bourgeoisie – 
View

Presenter: Sean Thomas Conroe   Research Mentor: Jamie Dolan

Abstract: 
Passed in 1990, the Americans with Disabilities Act (ADA) is land-
mark legislation in the progress of disabled Americans’ civil rights. 
Despite the ADA, disabled people remain an underclass oppressed 
by an ableist population. This study examines the political actions 
of both groups though Marxist Social Conflict Theory. Using con-
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tent analysis of news media since the passage of the ADA, we exam-
ine the dialectic between the Disabled Proletariat (DP) and Ableist 
Bourgeoisie (AB) by tracking the political actions of both parties 
and finding trends throughout the 30 year life of the affirmative 
ADA. This research sheds light on an active but uneven dialectic 
where the AB serves as an oppressive, managing force for a DP that 
fights back to maintain the ideals underlying the ADA.

Spanish

Effects of Acculturation and the Development of 
Drug Abuse in the Hispanic Community – View

Presenter: Hannah Lesnick  Research Mentor: Ryan Hallows

Abstract: 
As of 2019, there are approximately 18.5% of Americans that iden-
tify as Hispanic or Latino (The Census Bureau, 2019). Additionally, 
as of 2019, over 10,000,000 Hispanic individuals have immigrated 
to the United States, and the numbers continue to grow (Israel & 
Batalova, 2020). When immigrating to a different country there can 
be a myriad of challenges that one may face, and one may be obli-
gated to want to fit in. The current meta analysis examines accul-
turation and the effects the process has on Hispanic individuals in 
the creation of substance abuse and whether protective factors may 
prevent or alleviate the creation of substance abuse. Research shows 
that young Hispanics may be more likely to develop substance 
abuse due to acculturation (Blanco, Morcillo, Alegría, Dedios, 
Fernández -Navarro, Regincos & Wang, 2012; Caetano, Ramiset-
ty-Mikler & Rodriguez, 2008; Guilamo-Ramos, Jaccard, Johansson 
& Turrisi, 2004; Savage & Mezuk, 2014; ). The results from these 
studies support previous findings that suggest these protective 
factors may prevent or alleviate the creation of substance abuse in 
Hispanic communities (Blanco et al., 2012; Burnett Zeigler, 2012; 
Gil, Wagner & Vega, 2000).
Keywords: Acculturation, Drug, Abuse, Protective, Factors
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