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Welcome and Keynote 

 
12:00 – 1:00pm 

Eccles Mainstage and Lobby 
 

Assistant Professor Elizabeth Stich will share a keynote address on creative research 
in dance. While many people are familiar with dance as entertainment and art form, most 
are less familiar with dance as academic discipline in which practitioners engage in 
research-related activities. Creative research in dance is unique in its approach—utilizing 
both the physical body and the creative process—but the focus on discovery and 
synthesis of new knowledge is common to research in all fields. A short performance as 
a result of her research will follow in the lobby area. 
 
Opening remarks will also be provided by Dr. Michael Lacourse, Provost and Vice 
President of Academic Affairs.  
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Summary Schedule 
 

(detailed abstracts start on page 16) 
 
 
 
 

Links to live stream via Zoom: 
 

Oral Presentations 
• Creative and Technical Writing:   https://dixiestate.zoom.us/j/85063251733 
• Humanities and Social Sciences: https://dixiestate.zoom.us/j/85838034794 
• Humanities and Literary Studies:   https://dixiestate.zoom.us/j/89943901111 
• Artistic Research and Creative Expression:   https://dixiestate.zoom.us/j/83365874027 
• Artistic Research and Creative Expression 2:   https://dixiestate.zoom.us/j/89468652356 
• Maths and Sciences 1:   https://dixiestate.zoom.us/j/85431630406 
• Maths and Sciences 2:   https://dixiestate.zoom.us/j/87079594864 

 
Virtual Poster Presentations:  

 https://dixiestate.zoom.us/j/88565674295 
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Oral Presentations 
1:30 – 3:15pm 

 
 
Creative and Technical Writing    Moderator: Laura Bennett 
HPC M106         Zoom- https://dixiestate.zoom.us/s/85063251733  
                

 
 
  

Time Authors Title 
 

1:30 PM Mary McFadden A History of Vampires and Their Transformation from Solely Monsters to Monsters and 
Romantic Figures 

1:45 PM Brianna McFadden An Unfulfilled Craving 

2:00 PM Spencer Soulé Whatever It Takes 

2:15 PM Abigail Patterson Hair of the Dog 

2:30 PM Cindy King Translating Russian Epic Poems: New Approaches to Text and Culture 

2:45 PM Brooke Carpenter 
E-Learning and Learning Management System Usage: Is Zoom used in conjunction 
with Canvas serving or harming students of Professional and Technical Writing at Dixie 
State University? 
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Humanities and Social Sciences    Moderator:  David Salisbury 
HPC M107        Zoom - https://dixiestate.zoom.us/s/85838034794 
    
 

 
 
  

Time Authors Title 
 

1:30 PM Brooke Carpenter, Rachel McBride Route 7 Review: Be the Connection 

1:45 PM Macie Lofthouse, Tia Molloy, 
Sam Surowiec, Kennedy Warnick Curiosity Gets You Published 

2:00 PM Hengjun Lin An Exploration of Psychological Distance, Risk Perception, Proactive Risk Intention 
toward Risk Messages 

2:15 PM Nancy Ross Hidden and Visible: Mormon Garments in Community 

2:30 PM Logan Anderson, Brianna McFadden Transitioning Veterans: Military to Academic Writing 

2:45 PM Michael Guynn Forgive Me Father For My Children Have Sinned: Religiosity, Intrusive Parenting, and 
Attachment Styles  
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Humanities and Literary Studies     Moderator: Dr. Kristen Brown 
HPC 104           Zoom - https://dixiestate.zoom.us/s/89943901111 
   
 
 

 
 
 
 
 
 
 
 
 
  

Time Authors  Title 
 

1:30 PM Isabella Clark, Canyon Douglas, 
Marya Drabicki, Madisen Duryea A Taste of Literature 

1:45 PM 
Mandy L Eyre, Nathan Jordan 
Hansen, Skye Janice Hanson, 
Quentin Shaw Evans, Kylie Grace 
Haugen, Sean Rios 

The Pounding Heart of Literature: An Observation of Kinesthetic Imagery and the 
Human Experience 

2:00 PM 
Elle Osborne, Joshua Patterson, 
Tristen Pike, Mikayla Raiford, Adam 
Raza, Tatum Oliver 

The Impact of Human Connection and Touch in Literature and in the Age of Covid-19 

2:15 PM Sage Wells, Payten Wyne, Jarrett 
Thomas, Connor Taylor Warm Words, Cold Concepts: Thinking Through Thermal Imagery 
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Artistic Research and Creative Expression 1     Moderator: Robert Matheson 
HPC M104         Zoom - https://dixiestate.zoom.us/s/83365874027  
   
 
 

 
 
  

Time Authors Title 
 

1:30 PM Sara Larsen  Restriction  

1:45 PM McKelynn Barber To Be  

2:00 PM Chad Roundy Mastering Morocco: Dixie's First Multitrack Studio Recording 

2:15 PM Glenn Webb The Process of Creating New Music Through Commissioning Composers 

2:30 PM Ka-Wai Yu The Story of a 5-String Baroque Cello: History, Identity & Opportunity 
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Artistic Research and Creative Expression 2  Moderator: Adriana Brandt 
HPC 354         Zoom - https://dixiestate.zoom.us/s/89468652356 
   
 
 
 

 
 
 
 
 
 
  

Time Authors Title 
 

2:00 PM Brooke Marchetti, Baylee McKeachnie, 
Jaesha Hall, Abby Fadely Searching for a Feeling  

2:15 PM Jennifer Weber I A.M. A.M. 

2:30 PM 
Rebecca Goates, Morgan Barker, 
Ashly Barraclough, Charity Hurdman, 
Falynn Mackey, Mackenzie Newbern 

In Stark Exposition 
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Maths and Sciences 1      Moderator: Ren Quinn 
HPC 203          Zoom - https://dixiestate.zoom.us/s/85431630406 
   
 
 
 

 
 
 
 
 
 
  

Time Authors Title 
 

2:00 PM Addesyn Marshall Interconnecting a Network of Musical Influence by Four Degrees 

2:15 PM Adam Hunt Quantum Computational Insights into the Rubik’s Cube and Related Groups 

2:30 PM Toshi Mowery Probability of Choosing an Integer from the Set of Rational Numbers 

2:45 PM Buna Sambandham Linear Sequential Caputo Fractional Boundary Value Problems with Mixed 
Nonhomogeneous Boundary Conditions 
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Maths and Sciences 2      Moderator: John Burns 
HPC 208          Zoom - https://dixiestate.zoom.us/s/87079594864 
   
 
 
 

 
 
 
 
 
 
  

Time Authors Title 
 

1:30 PM Russell Reid 
High Surface Area Reverse Electrowetting-on-Dielectric Energy Harvesting with 
Power Conditioning Circuitry for Self-Powered Sensors in Wearable and 
Implantable Electronics 

1:45 PM Jon Cole Improving Safety and Confidence in Air Travel 

2:00 PM Brandon Payne A Mathematical Model of COVID-19:  Efficacy of Vaccination with Heterogeneous 
Populations 

2:15 PM William Clark Effects of Temperature on Population Mobility and Spread of COVID-19 

2:30 PM Brooklyn Price Social Interaction Between Age Groups and its Impact on the Prioritization of the 
COVID-19 Vaccine 

2:45 PM John Windover Tamarisk Mapping along Virgin River using GIS and Drone Data 

3:00 PM Rosa Flores  Modeling Chytridiomycosis Disease and its Thermal Acclimation within a Frog 
Population 
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Poster Presentations 

3:00 – 5:00pm 
HPC First Floor Lobby (Backup location: 2nd Floor Basketball Courts) 

 

Poster # Authors Title 

101 Tyson Fullmer Popping the Bubble: Using Questions as Data Collection in Indigenous Studies 

102 Dawn Brock Defining Definitions 

103 
Kelsi-Ann Tullinen, Alex Everett, 
Madeleine Betts, Brooke Carpenter, 
Kim Kuhn, Mitski Avalox 

Elements of a Successful Research Article: An Analysis of SUCCES Principles 
and Reader Interest 

104 Sarah Prince Attachment & Emotional Intelligence: An Early Lesson in Emotions 

105 Kimberly Glazier, Megan Larkin, 
Candice Musgrave, Jenna Nash 

Supervisor and Employee Communication: Balancing Tasks and Interpersonal 
Connections 

106 
Chris Williamson Ethan Graser, Marco 
Olea, Madison Young, Emily 
Livingstone 

Employee Rewards and Recognition in a Hospital Setting 

107 Reetta Saeaeski Need for Childcare at Dixie State University 

108 Ryan Hardin Creation and Optimization of a Mechanical Obstacle Avoidance Sensor for 
Autonomous Exploration of Venus 

109 Jordan Dockstader Oscillator Algebras from Inhomogeneous Bilinear Forms 

110 Rylan Woods Evaluating the use of Gallium as a Catalyst for Silicon Nanodot Synthesis 

111 Tyler Strabel Fire Effects on Mammalian Species Within The Turkey Farm Wash 
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112 Reagan Compton Camera-Trap Survey of Mammal Activity in the Cottonwood Canyon Area of the 
Red Cliffs Desert Reserve, southwest Utah 

113 
Danika Fellows, Onyinyechi Susan 
Ndubuisi, Whisper Doliwa, Jessica 
Lestarczyk, Jazmyn Knowles 

Effects of an immune challenge on animal behavior in a species facing infectious 
disease 

114 Michael Harmon Rapid Detection and Monitoring of Nitrates in Water Using Low-Cost Equipment 

115 Maliea Holden, Chris Spiller,  
Dallas Johnson Comparative study of humic acids from soils and from leaves 

116 Jaxon George Cyclic amino-borane complexes and the potential for hydrogen storage 

117 Kody Hafen Computational Evaluation of 4-membered Ring Similar to Ammonia Borane 
Complexes  

118 Skylar Hartley Hydrogen Storage in Ammonia Borane Complexes 

119 Sierra Vest, Courtney Larsen, Andrew 
Poulton, Kelsey Curtis Sunbathers Anonymous - The Efficacy of Sunscreen 

120 Mike Nielson, Kamryn Markle,  
Brenna Stewart Essential Workers 

121 Alaura Young, Jen Finnegan Life Water Filtration Bottle Effects on Common Pond Pathogens 

122 
Jessica A. DiScala, Sheena Luy, 
Samantha Tobin, Coryna Sulahria, 
Keaton Andra 

Using RT-qPCR to Quantify SARS-CoV-2 Concentration in St. George Wastewater 

123 Tanner Aldridge, Hana Hanks The Effects of Pterostilbene on the Oxidant Status of Red Blood Cells in 
Hyperglycemic Conditions 

124 Esme Cope Population genetic study of Culex pipiens and Culex quinquefasciatus in the 
hybridizing zone 

125 Danielle Niles, Ceanne Elliott Mate Selection and Paternity Testing in Poecilia reticulata 

126 Aleah (Adam) Gaudin  Identification of the Mutation Causing Albinism in Erethizon dorsatum  
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127 Halie Anderson, Jordan Olsen Cloning B7-H3 and Midkine into protein complementation vectors for interaction 
analysis   

128 Sanyah Cargia-Nava Development of cell system for analysis of immune checkpoint inhibitor B7-H3 and 
its interaction with midkine to determine effects of their interaction  

129 Colton Rosendahl, Daniel Blackmore Exploring Midkine as a B7-H3 binding protein in tumor cell lines 

130 Brianna Miles, Nataly Villalta A Study of the Relationship Between hTR and hMRP in Human Cell Lines 

131 Shaina Buccicardi, Whisper Doliwa, 
Dagny Hunt Cloning, Expression, and Purification of a Novel Catalase 

132 Hana Hanks, Emily Flory Design of hydrophobic compounds as targeted tuberculosis therapeutics 

133 Kolbee Thornley, Leslie Johnson The “Gold Standard” vs Herbal Mouth Rinses 

134 Allie Ellerman, Brooklen Williams Fluoride...or not? 

135 Vanessa Wilson, Katelyn Radmall Low-Level Laser Therapy for Dentinal Hypersensitivity 

136 Bonny Harris, Rebekah Heaton Efficacy of Peptides in Tooth Remineralization 

137 Rylee Slack, Marie Swejkoski The Future of Silver Diamine Fluoride 

138 Sarah Graham, Rachael Schweitzer Oral Health Defects Associated with Bipolar Disorder 

139 Madison Phillips, Camri Ludvigson Yoga and Musculoskeletal Disorders 

141 Ashlynn Olsen, Stefanee Peacock Virtual Reality in Dentistry 

142 Gwen Benskin, Lindsey Erickson Chew on This: Mastication & Cognitive Connection 
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143 Payton Burg, Sydney Allen Bone Clones 

144 Lindsey Butts, Mac Jolly, Aaron 
Machen, Tyler Wall Evaluating the Use of ECGs in Nursing Homes 

145 Travis Ficklin, Jesse Clingman Effect of a novel training device on spin rate and spin efficiency in Division-1 
intercollegiate baseball pitchers. 

146 Bryce Stroud, Jordan Scott,  
Rafe Kitchell 

Difference in the dissipation of forces to the head in high and low-end full face 
bicycle helmets 

147 Jesse Clingman, Carson Hopp  Comparison of hand, ball, and finger velocities during a curveball baseball pitch 
delivery 

148 Ethan Del Toro, Loren Olsen, Bradley 
Mahew, Carson Hopp Barbell kinematics and power with and without leg drive in the bench press lift. 
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Virtual Poster Presentations 
3:00 – 4:00pm 

HPC 104 
Moderator:       Zoom: https://dixiestate.zoom.us/j/88565674295  

 
 
Poster # 

   
   Authors 

 
 Title 

3:00 PM 150 Tyler Adams, Jessica Carlson Color M-mode ultrasound in assessment of adult carotid arteries 

3:05 PM 151 Bryan Daines Early Herpes Zoster Manifestations Associated with Parkinson's Disease 

3:10 PM 152 Abel Reed Modeling the Opioid Epidemic and its Impact on Rehabilitation 

3:15 PM 153 Kimball Hooper Assessing the factors that affect water permeability of mortar for use in aquaponics 

3:20 PM 154 Pamela Holiday 
How Intersectionality, Lack of Diversity and Inclusion Affects Outdoor Recreation 
Use: An Examination of Outdoor Leadership Academy (OLA) and 
Underrepresented Social Groups 

3:25 PM 155 Alena Walker Discrimination and Sexual Orientation Issues in Outdoor Recreation Programs  

3:30 PM 156 Jamie Cormani-Denney Effects of Limited Access to Social, Emotional & Intellectual Benefits of Outdoor 
Recreation for Underrepresented Groups 

3:35 PM 157 Jo Whitney Differing and Preferred Outdoor Recreation Activities for Underrepresented Social 
Groups 

3:40 PM 158 Sarah Wood Intersectionality and Outdoor Leadership Programs 

 
pre-recorded 159 Emmaline Rawlinson, Addison Solt Can Culture be Taught in the Pandemic World Through Remote Learning? 

 
pre-recorded 160 Marissa Foster Viral Cardiomyopathy and Stroke in a Twenty-Four-Year-Old 

 
pre-recorded 161 Riley Hensley, Randy Sharp Inhibitory Effects of Ionic Liquids and Deep Eutectic Materials on Pathogenic 

Bacteria 
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Oral Presentations 
1:30 – 3:15pm 

 
Creative and Technical Writing    Moderator: Laura Bennett 
HPC M106         Zoom- https://dixiestate.zoom.us/s/85063251733  
 
 
1:30 pm Mary McFadden*, Olga Pilkington 

Dixie State University College of Humanities and Social Sciences 
 

“A History of Vampires and Their Transformation from Solely Monsters to Monsters and Romantic Figures” 
 

 Abstract: Throughout the history of vampire stories—from folklore to literary fiction—the portrayal of these 
inhuman creatures has metamorphosed from Carl Jung’s myth, born of the Shadow archetype, into three 
distinct vampiric archetypes, none of which have completely left their mythic origins behind. These 
archetypes present themselves as the monster vampire, the tragic vampire, and the romantic vampire. By 
examining the etymology of the word vampire, ancient vampire folklore, early to modern vampire literature, 
and early to contemporary vampire cinema, this paper will show that the vampire is no longer relegated to 
the role of antagonist to the story’s protagonist. The vampire could be the tragic anti-hero or the protagonist 
of a story. Many early folklores about vampires are represented by stories humankind told to explain evil and 
misfortune visited upon their family. However, when the vampire entered early literary fiction, authors began 
to exercise their power to manipulate the vampire narrative, creating new vampire constructs. This shift in 
vampire characterizations is an allegorical commentary on man’s fight to overcome his sinful nature by 
seeking salvation through redemption.    

 
 
 
 
1:45 pm  Brianna McFadden 

Dixie State University College of Humanities and Social Sciences 
  

“An Unfulfilled Craving” 
 
 Abstract: This is a creative presentation. I will be reading my short story. An Unfulfilled Craving is about a serial 
killer hunting his prey and being deprived of the kill. 
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2:00 pm Spencer Soulé*, Olga Pilkington  
Dixie State University College of Humanities and Social Sciences 

 
“Whatever It Takes” 

 
 Abstract: This is a creative presentation. I will be reading my short story. The story is a snapshot of one 
man's methods for maintaining sobriety. 

 
 
2:15 pm Abigail Patterson, Cindy King 

Dixie State University College of Humanities and Social Sciences 
 

 “Hair of the Dog” 
 
 Abstract: This is a creative presentation. I will be reading my short story. "Hair of the Dog" is a fictional horror 
genre piece. It follows a young adult that is lured off course when heading home from a party near their old 
high school. Hungover and hopeful, the narrator walks into a deadly, supernatural trap lead by past 
connections. 

 
 
2:30 pm Cindy King, Olga Pilkington 

Dixie State University College of Humanities and Social Sciences 
 

“Translating Russian Epic Poems: New Approaches to Text and Culture” 
 
 Abstract:  Our approach to translating the Kiev Cycle represents a significant departure from existing 
translations in terms of both methodology and ideology. This translation will be more accessible to Western 
audiences, including scholars and students as well as popular audiences. Previous 19th and early 20th century 
translations use an outdated version of British English in an attempt to mimic the original Russian of the texts 
(also archaic by modern standards). This anglicizing of the language further distances contemporary readers 
from the text and thus necessitates alternative methods of engaging these audiences. That is, older 
translations often Westernized certain details, deliberately downplaying authentic cultural elements of these 
stories. As a result, they at best simplify Slavic culture and at worst misrepresent it. Therefore, our approach 
will focus on clear, contemporary language which will bring forth authentic cultural elements for contemporary 
Western readers. We will achieve both linguistic and cultural clarity through a collaboration between a native 
Russian speaker (a professional linguist) and a native speaker of American English (a professional poet). 
Furthermore, to this date, there has been no translation involving a native speaker of Russian. We see our 
translation as, on some level, an adaptation that makes these stories accessible to Western, English-speaking 
readers while bringing to the forefront traditional Slavic storytelling and positioning it alongside more well-
known world epics such as the Odyssey, Gilgamesh, or Sunjata.  During the presentation, Dr. King will read 
one of the translated stories, while Dr. Pilkington will discuss the translation process. 

 



 19 

 
 
2:45 pm Brooke Carpenter*, Joy McMurrin 

Dixie State University College of Humanities and Social Sciences 
 

“E-Learning and Learning Management System Usage: Is Zoom used in conjunction with Canvas  
serving or harming students of Professional and Technical Writing at Dixie State University?” 

 
 Abstract: This research aims to discover whether course delivery through Zoom—in particular, as it is integrated 

with Canvas—in various classroom structures is providing a quality education for English students, particularly 
in the Professional and Technical Writing emphasis, at Dixie State University. To answer this question, two 
surveys were created and sent to English instructors and students, with a focus on Professional and Technical 
Writing, which contained short answer and multiple-choice questions for a mixed methods analysis. This data 
was analyzed through coding using social literacy, technological literacy, and participant observation 
methodologies. The research provides fascinating instructor and student responses to Zoom’s integration with 
Canvas as having boundaries and limitations in successful pedagogy for the English Professional and 
Technical Writing emphasis. The implications of this research could serve as a basis to Zoom’s further use in 
Professional and Technical Writing education at Dixie State University. It could also provide a basis for further 
research in other fields, at other Universities, or in later years, or give insight to application engineers at Zoom 
and Canvas corporations. This research provides the backbone for determining whether to continue to include 
Zoom with Canvas in courses at Dixie State University. 
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Humanities and Social Sciences    Moderator:  David Salisbury 
HPC M107        Zoom - https://dixiestate.zoom.us/s/85838034794  
 
1:30 pm Brooke Carpenter*, Rachel McBride*, Olga Pilkington 

Dixie State University College of Humanities and Social Sciences 
 

“Route 7 Review: Be the Connection” 
 

 Abstract: Route 7 Review is an online journal that accepts literary and multimodal content to publish in an 
annual issue. It has completed 8 issues so far. The mission of the journal is to enhance the human 
experience through making internationally submitted content available in an online format. Route 7 Review 
is produced by undergraduate students at Dixie State University and sponsored by the English Department. 
Students and interns collect submissions, edit and proofread, communicate with submitters, and create a 
visually appealing, functional space in which to disseminate content. Through branding, online presence, 
and a focus to provide greater inclusion for diverse audiences, Route 7 Review strives to connect DSU with 
local and global communities. Our presentation describes the experiences we have had as interns in creating 
content, the goals of Route 7 Review, and touches on what a collaboration between students and faculty 
looks like in a literary publishing setting. We will also address the issues of open publishing and accessible 
content. 

 
 
 
1:45 pm Macie Lofthouse*, Tia Molloy*, Sam Surowiec*, Kennedy Warnick*, Olga Pilkington  

Dixie State University College of Humanities and Social Sciences 
 

“Curiosity Gets You Published” 
 
 Abstract: This roundtable presentation will be about Curiosity: Interdisciplinary Journal of Research and 
Innovation, discussing publishing opportunities. The journal is managed and edited by undergraduates and 
faculty members at Dixie State University. Curiosity is an interdisciplinary journal that focuses on publishing 
innovative articles by undergraduates and established scholars. Works in all academic disciplines are 
published, highlighting pieces that are inventive and thought-provoking. Curiosity is an open access journal 
which makes it accessible to everyone. The open access, rolling publication format also ensures that current 
research is made accessible and that content is published without delays. We will be happy to offer advice 
for conference participants on how to get their research published. 
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2:00 pm Hengjun Lin 

Dixie State University College of Humanities and Social Sciences 
 

 “An Exploration of Psychological Distance, Risk Perception, Proactive Risk Intention toward Risk Messages” 
 
 Abstract: This project aims at exploring how people’s proactive behavioral intention (people’s intention of 
taking risk prevention actions) will differ when exposed under abstract or concrete levels of risk messages. 
Structural equation modeling (SEM) will be applied to explain the influence of construal level of risk 
messages on people’s perception of risk and proactive intentional behaviors toward risk situation. Combining 
Construal Level Theory (CLT) and Theory of Planned Behavior (TPB), a modified model will be proposed 
and tested. This study will extend the boundary of CLT on its application in communication studies field. 
Along with Theory of Planned Behavior, it provides potential insight for message design during health and 
risk interventions regarding the construct the message to change the psychological distance between the 
audience, which in turn change the effectiveness of messages and behavioral intentions of target audiences. 

 
 
2:15 pm Nancy Ross 

Dixie State University College of Education 
 

“Hidden and Visible: Mormon Garments in Community” 
 
 Abstract: Wearing garments, sometimes called “temple garments” or “the Garment of the Holy Priesthood,” is 
a required embodied religious practice for temple-attending adults in The Church of Jesus Christ of Latter-day 
Saints (Mormons/LDS Church). Garments themselves hold a unique position in the study of religious clothing 
as being both functional underwear and sacred clothing at the same time, worn by men and women. Due to 
the sensitive nature of garments and the historical mistreatment of them by outsiders, members of the LDS 
Church have been reluctant to answer questions about them. Researchers for this project conducted an 
anonymous online survey of 4500 Mormon men and women asking them questions about their experiences 
with garments.  
While there are many interesting conversations to be had about what garments mean and the many challenges 
of wearing religious clothing as underwear, there is a bigger discussion to be had about the ways in which 
garments function in Mormon communities. Garments are hidden from public view because they are 
underwear. However, they are typically visible to Mormon insiders. Many Mormons have had the experience 
of a mother or mother-in-law rubbing one's shoulders or patting one's back to check for the presence of 
garments. As garments are a reflection of high standing within LDS communities, the visibility of these hidden 
articles of clothing carries a lot of meaning, even as there is silence around this spiritual discipline. This 
presentation will briefly outline the meaning of garments, the problems of religious underwear, and delve into 
the complexities of wearing garments in the community using intersectional theory. 

 
 
2:30 pm  Logan Anderson*, Brianna McFadden*, Olga Pilkington 
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Dixie State University College of Humanities and Social Sciences 
  

“Transitioning Veterans: Military to Academic Writing” 
 
 Abstract: Many veterans cite educational benefits as a main motivator for joining the Armed Services. Some 
colleges devote resources to recruiting active-duty service members and veterans due to all the benefits they 
can utilize for funding their education. Yet, some colleges report four-year degree graduation rates among 
veterans as low as 15%. What is the disconnect that is causing highly qualified soldiers in their individual 
fields to fail when they are introduced into the classroom setting? The study will include surveys that will be 
distributed to military and veterans. The surveys will allow the investigators to establish a baseline on 
foundational knowledge that those who have served bring to the academic setting. The surveys will also 
facilitate understanding of veteran learners needs to better identify instructional practices that can be adapted 
and applied in the classroom to bolster veteran retention rate. The aim of the research will be to recommend 
evidence-based instructional practices that have been proven to work with other groups of students to be 
adapted and utilized with veteran learners. 

 
 
2:45 pm Michael Guynn*, Reetta Saeaeski*, Sarah Prince*, Dannelle Larsen-Rife 

Dixie State University College of Humanities and Social Sciences 
 

“Forgive Me Father For My Children Have Sinned: Religiosity, Intrusive Parenting, and Attachment Styles” 
 

 Abstract: Parent-child attachment is formed early in life and predicts future relationship patterns (Bowlby, 1969).  
Caregivers who respond inconsistently or reject children’s distress promote insecure attachment (Ainsworth 
et al., 1978). Mothers with insecure attachment are more likely to use intrusive parenting techniques (Adam, 
Gunnar, & Tanaka, 2004). Intrusive parents make decisions for their children, use psychological control, and 
do not respect their need for autonomy (Erickson et al., 1985; Barber, 1996). There is evidence people create 
attachment relationships with God. People use God to regulate their emotions much like children rely on 
parents for emotion regulation (Beck & Mcdonald, 2004). Religious doctrine may prompt intrusive parenting 
via interpersonal guilt and social pressure (Albertsten, Connor, & Berry, 2006; Thiruchselvam et al., 2017). It 
is hypothesized that religiosity and intrusive parenting are associated with insecure attachment in Utah 
residents. Results from regression analysis will be presented. 
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Humanities and Literary Studies     Moderator: Dr. Kristen Brown 
HPC 104          Zoom - https://dixiestate.zoom.us/s/89943901111  
  
1:30 pm Isabella Clark, Canyon Douglas, Marya Drabicki, Madisen Duryea 

Dixie State University College of Humanities and Social Sciences 
 

“A Taste of Literature” 
 

 Abstract: Though the sensory turn in history and anthropology dates from the 1980s, applications of sensory 
studies in literature present relatively new and largely unexplored ways of reading and interpreting literature. 
For this semester-long literary research project, students first took a formalist approach (close reading) to 
engage with English-language literary texts covering diverse genres and historical periods and collected 
samples of their assigned sensory image—auditory, gustatory, kinesthetic, olfactory, tactile, or thermal. 
Individually, students analyzed and described the impact of their assigned sense before collaborating to 
share findings and identify patterns. To contextualize their findings and broaden the scope of inquiry, student 
groups conducted research to identify the representation of their sense in other cultural forms, including 
idiomatic language, archetypes, music, and cinema. As an integral part of an introductory literature course, 
this project also fulfills the mission of our Literary Studies Emphasis to “broaden and deepen students’ 
understanding of the unique value of literary expression as an aesthetic form that challenges the senses, 
the intellect, and the imagination.”  These projects teach us that literary simulations of lived experience have 
the potential to develop understanding across perceived cultural and historical divides, to nurture empathy 
and to celebrate diversity. As the last year has isolated many of us, the time for reconnecting to our senses, 
and to each other, has never been more important. 

 
1:45 pm Mandy L Eyre, Nathan Jordan Hansen, Skye Janice Hanson, Quentin Shaw Evans,  

Kylie Grace Haugen, Sean Rios 
Dixie State University College of Humanities and Social Sciences 
 

“The Pounding Heart of Literature: An Observation of Kinesthetic Imagery and the Human Experience” 
 

 Abstract: Though the sensory turn in history and anthropology dates from the 1980s, applications of sensory 
studies in literature present relatively new and largely unexplored ways of reading and interpreting literature. 
For this semester-long literary research project, students first took a formalist approach (close reading) to 
engage with English-language literary texts covering diverse genres and historical periods and collected 
samples of their assigned sensory image—auditory, gustatory, kinesthetic, olfactory, tactile, or thermal. 
Individually, students analyzed and described the impact of their assigned sense before collaborating to 
share findings and identify patterns. To contextualize their findings and broaden the scope of inquiry, student 
groups conducted research to identify the representation of their sense in other cultural forms, including 
idiomatic language, archetypes, music, and cinema. As an integral part of an introductory literature course, 
this project also fulfills the mission of our Literary Studies Emphasis to “broaden and deepen students’ 
understanding of the unique value of literary expression as an aesthetic form that challenges the senses, 
the intellect, and the imagination.”  These projects teach us that literary simulations of lived experience have 
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the potential to develop understanding across perceived cultural and historical divides, to nurture empathy 
and to celebrate diversity. As the last year has isolated many of us, the time for reconnecting to our senses, 
and to each other, has never been more important. 

 
2:00 pm Elle Osborne, Joshua Patterson, Tristen Pike, Mikayla Raiford, Adam Raza, and Tatum Oliver 

Dixie State University College of Humanities and Social Sciences 
 

“The Impact of Human Connection and Touch in Literature and in the Age of Covid-19” 
 Abstract: Though the sensory turn in history and anthropology dates from the 1980s, applications of sensory 
studies in literature present relatively new and largely unexplored ways of reading and interpreting literature. 
For this semester-long literary research project, students first took a formalist approach (close reading) to 
engage with English-language literary texts covering diverse genres and historical periods and collected 
samples of their assigned sensory image—auditory, gustatory, kinesthetic, olfactory, tactile, or thermal. 
Individually, students analyzed and described the impact of their assigned sense before collaborating to 
share findings and identify patterns. To contextualize their findings and broaden the scope of inquiry, student 
groups conducted research to identify the representation of their sense in other cultural forms, including 
idiomatic language, archetypes, music, and cinema. As an integral part of an introductory literature course, 
this project also fulfills the mission of our Literary Studies Emphasis to “broaden and deepen students’ 
understanding of the unique value of literary expression as an aesthetic form that challenges the senses, 
the intellect, and the imagination.”  These projects teach us that literary simulations of lived experience have 
the potential to develop understanding across perceived cultural and historical divides, to nurture empathy 
and to celebrate diversity. As the last year has isolated many of us, the time for reconnecting to our senses, 
and to each other, has never been more important. 

 
2:15 pm  Sage Wells, Payten Wyne, Jarrett Thomas, Connor Taylor 

Dixie State University College of Humanities and Social Sciences 
 

“Warm Words, Cold Concepts: Thinking Through Thermal Imagery” 
 

 Abstract: Though the sensory turn in history and anthropology dates from the 1980s, applications of sensory 
studies in literature present relatively new and largely unexplored ways of reading and interpreting literature. 
For this semester-long literary research project, students first took a formalist approach (close reading) to 
engage with English-language literary texts covering diverse genres and historical periods and collected 
samples of their assigned sensory image—auditory, gustatory, kinesthetic, olfactory, tactile, or thermal. 
Individually, students analyzed and described the impact of their assigned sense before collaborating to 
share findings and identify patterns. To contextualize their findings and broaden the scope of inquiry, student 
groups conducted research to identify the representation of their sense in other cultural forms, including 
idiomatic language, archetypes, music, and cinema. As an integral part of an introductory literature course, 
this project also fulfills the mission of our Literary Studies Emphasis to “broaden and deepen students’ 
understanding of the unique value of literary expression as an aesthetic form that challenges the senses, 
the intellect, and the imagination.”  These projects teach us that literary simulations of lived experience have 
the potential to develop understanding across perceived cultural and historical divides, to nurture empathy 
and to celebrate diversity. As the last year has isolated many of us, the time for reconnecting to our senses, 
and to each other, has never been more important. 
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Artistic Research and Creative Expression 1     Moderator: Robert Matheson 
HPC M104         Zoom - https://dixiestate.zoom.us/s/83365874027   
 
1:30 pm Sara Larsen*, Ainsley Egan*, Porsche Watson*, Elizabeth Stich 

Dixie State University College of the Arts 
 

“Restriction” 
 

 Abstract: How do you translate addiction into movement? This piece investigates the struggles of addiction. 
It explores not only the addict but also how their addiction affects those around them.  

 
 
1:45 pm McKelynn Barber*  

Dancers: Evie Barfuss, Ashly Barraclough, Mackenzie Nerbern, Elizabeth Stich 
Dixie State University College of the Arts 

 
“To Be” 

 
 Abstract: A global pandemic, the addressing of racial tensions within the United States and my fast-
approaching graduation have served as catalysts for understanding who I am as an individual. As I have 
gained more knowledge in the aforementioned areas, I have found myself formulating more questions than 
answers. During the creation of this work, I equated the loss of understanding who I am as I gain more clarity 
of the world around me to a pebble in a pond. Prior to the pebble being dropped in the water, there is a 
sense of stillness. One can see their reflection clearly as the water stands still admiring the soft edges within 
the reflection. For a brief moment, images become distorted as a pebble is dropped into the water shifting 
the once admired soft image into something unrecognizable. With time the water becomes still once more 
serving as a more accurate representation of what it is reflecting. This process of stillness and disruption 
served as the stimuli for this work. "To Be" examines the exchange between clarity and confusion as we 
navigate and process newfound information and apply it to how we conduct ourselves in the world as well 
as how we develop who we are internally. 

 
 
2:00 pm Chad Roundy, Glenn Webb 

Dixie State University College of the Arts 
 

 “Mastering Morocco: Dixie's First Multitrack Studio Recording” 
 
 Abstract: The DSU Jazz Band performed a fusion jazz song titled Morocco, by The Rippingtons. Having 
experience with audio recording and mastering, I was asked by jazz band director Dr. Webb to create a 
professional recording of the song. 
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2:15 pm  Glenn Webb 

Dixie State University College of the Arts 
  

“The Process of Creating New Music Through Commissioning Composers” 
 
 Abstract: There are several traditional methods of creating new musical works. In the past few years, I have 
used social media to become aware of new opportunities. I have developed relationships with composers 
from across the United States who have written works for me and DSU students to perform. This presentation 
will share elements of the process from introduction or awareness through the premiere of completed works. 

 
 
2:30 pm Ka-Wai Yu 

Dixie State University College of the Arts 
 

“The Story of a 5-String Baroque Cello: History, Identity & Opportunity” 
 
 Abstract: Cello Suite No. 6, BWV 1012 is one of J. S. Bach’s masterworks.  As shown in the manuscripts, the 
piece requires a 5-string instrument that many scholars refer as the violoncello piccolo. For years, cellists 
accepted the challenge to attempt playing this piece on a regular 4-string cello.  But as cellist-writer Dr. Miranda 
Wilson puts it “Playing the Sixth Suite on a four-string cello is daunting for most players and can end up 
demonstrating more about the virtuosity of the performer than about the glory of Bach’s composition.” This 
presentation will share about the presenter’s experience playing on an actual 5-string violoncello piccolo 
sponsored by the DSU Faculty Research Grant. This presentation addresses the aspects of history, identity, 
and opportunity inspired by the 5-string cello, and aims at bringing insights to the field of music and beyond: 
1) Moving forward through looking back: a journey to Bach’s time performing music from the primary source, 
with a historically informed mindset on period instrument at a modern setting; 2) Quest for new identity: 
discover and re-discover solo and ensemble roles that this instrument can play exploring old/new repertoire 
and transcriptions; and 3) Opportunity to perform, collaborate and educate: live demonstration will bring 
authentic sound from this old instrument alive to a new audience; a recorded interview with living composer 
Luke Dahn will be shared regarding a new piece commissioned for this instrument and the composer-performer 
collaboration; and the educational experience with students in the DSU Early Music Ensemble will be 
discussed. 
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Artistic Research and Creative Expression 2  Moderator: Adriana Brandt 
HPC 354        Zoom - https://dixiestate.zoom.us/s/89468652356 
 
 
2:00 pm Brooke Marchetti*, Baylee McKeachnie*, Jaesha Hall*, Abby Fadely*, Elizabeth Stich,  
 Sara Gallo, Jennifer Weber  

Dixie State University College of the Arts 
 

 “Searching for a Feeling” 
 
 Abstract: Sometimes life can leave you searching for the one thing you need the most. Love, people, 
happiness, whatever it is, it can become a hard journey to endure. How would you feel if you finally had it? 
What would you do? How would you act? Would the pathway to finding it change you? Maybe it would give 
you something to look forward to or maybe it would fill you with desperation and misery. None-the-less, the 
only way to find out if it’s worth it or not, is to try. Some parts of this journey you will have to complete yourself, 
as you are the only one that can truly know what you are looking for. However, the support from the people 
that love you the most will never go away and they will always be there to help guide you to what you’re 
searching for, even if they haven’t found it for themselves yet. We are all enduring our own stories, and while 
your pathway might be different from others, that will only make it increasingly special and unique. At times 
it might feel frustrating or hopeless, but in the end, you will find the light you’ve been looking for and your 
search will have been so worth it. 

 
 
 
2:15 pm  Jennifer Weber, McKelynn Barber*, Ashly Barraclough*, Ashleigh Marshall*, Mackenzie Newbern* 

Dixie State University College of the Arts 
  

“I A.M. A.M.” 
 
 Abstract: I A.M. A.M. is a collaborative effort between choreographer and dancers. Through creative research, 
principal investigator and dancers investigated the weight of current realities, the tension between dancer’s 
lived experiences and the choreographer’s artistic voice, along with hope and possibilities for the future. 
Compositional improvisation served as a methodology to explore who we are now and who we hope to be, 
while acknowledging the collaborative nature in which human life is interconnected. The end product is a 
performance that poetically weaves together all of these threads. 
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2:30 pm Rebecca Goates, Morgan Barker*, Ashly Barraclough*, Charity Hurdman*, Falynn Mackey*,  
Mackenzie Newbern*, Elizabeth Stich, Mark Jeffreys 

Dixie State University College of the Arts 
 

“In Stark Exposition” 
 
 Abstract: This performance piece explores the intersectionality of English and Dance through the interactions 
of five dancers and a live narrator, specifically looking to see if and how each enhances the others. The lead 
presenter is the author, narrator, and choreographer of this work. The poem, entitled “Blank Page,” was written 
specifically for this research project. As this intersectionality has barely been studied academically, the lead 
presenter is looking at this piece as a foray into a field of future study. She hopes to open this field up to others 
and contribute studies for others to build off of (including herself). Historically, “choral” studies, or the 
combination of spoken word and dance used in ancient Greek theatre, was considered by Plato to be crucial 
to higher level/university education. This practice seems to have been lost in the Western world overtime. The 
lead presenter has found through her research that not only do English, specifically Literature Studies, and 
Dance enhance each other, but that they also have many places where they intersect, such as Therapy and 
Cultural studies. One could then presume that these fields could also be enhanced through the tandem use of 
English and Dance, such as a combination of Poetry Therapy and Authentic Movement practices. For this 
reason, she believes that further study in this intersectional field could open up future career paths for herself 
and others. This project is the first step in making that possible. 
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Maths and Sciences 1      Moderator: Ren Quinn 
HPC 203         Zoom - https://dixiestate.zoom.us/s/85431630406 
 
2:00 pm Addesyn Marshall*, Rosa Flores*, Brooklyn Price*, Vinodh Chellamuthu 
 Dixie State University College of Science, Engineering, and Technology 

 
 “Interconnecting a Network of Musical Influence by Four Degrees” 

 
 Abstract: A sense of belonging is one of the five basic needs for human survival. Thus, networks and 
interactions between individuals play a crucial role in humanity. Because there is such a high importance on 
interconnectivity within society, there are many different ways to connect people. One way that humans 
create networks is through music. Being able to categorize music and artists by their level of influence allows 
our society to see the connections and influence music has on people. We created a model to help us 
understand what makes music influential and while showing the relationships between musicians. Our model 
consists of multiple networks that allow us 1) to obtain the percentage of direct influence from our data using 
a matrix and submatrices of decades and genres. 2) illustrate and implement the Kevin Bacon Law to find 
the degree of separation between Influencers and Followers referred to as the RAB number. 3) uses 
conditional formatting to determine the proximity of musical characteristics by genre and by the artist to each 
character's average over the last century. Our network obtained the Average RAB number of 3.625, meaning 
that most Influencers are connected to their followers by 4 Degrees. It determined that danceability, liveness, 
loudness, and speechiness were the traits that contributed most to influenceability. Also, it created a 
definition for genres and showed how those genres have evolved. 

 
 
 
2:15 pm  Adam Hunt*, Jesse Hicks, McKay Sullivan 

Dixie State University College of Science, Engineering, and Technology  
 

“Quantum Computational Insights into the Rubik’s Cube and Related Groups” 
 
 Abstract: The Rubik’s Cube is a puzzle toy that has garnered significant interest from the computing and 
mathematics communities. Analyses of the cube often view it in terms of a mathematical group. The Rubik’s 
Cube group has been extensively explored, leading to efficient search algorithms for Rubik’s Cube solving. 
When limited to classical computation, finding a solution is relatively easy, but it has been shown that finding 
optimal solutions can be difficult and even non-optimal solution searching can become infeasible for similar 
groups of larger magnitudes. This presentation shares the results of an inquiry into the utility of quantum 
computing in the search for solutions in the Rubik’s Cube and related groups. 
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2:30 pm Toshi Mowery*, Jesse Hicks 
Dixie State University College of Science, Engineering, and Technology 
 

“Probability of Choosing an Integer From the Set of Rational Numbers” 
 
 Abstract:  The problem of computing the probability of choosing an integer from the set of rational numbers is 
discussed. We show that this probability must be 0. In order to tackle this issue, first define a function T from 
the set of natural numbers to the power set of rationals which takes as input a number k and returns a set 
containing all possible rationals formed by taking as numerators and denominators elements from the set of 
natural numbers from 1 to k. While the cardinality |T(k)| of the image T(k) is difficult to compute in general, we 
find upper and lower bounds for |T(k)|, where both bounds depend on k. The upper bound is relatively easy to 
discover, but the lower bound is less obvious. It is shown that as k increases in size, the probability of choosing 
a positive integer from all positive rationals vanishes as this value is squeezed between the upper and lower 
bounds. To show the probability of picking any integer from the set of all rational numbers remains 0, 
modifications are made and the previous argument extended." 

 
 
 

2:45 pm Buna Sambandham, Aghalaya Vatsala, Vinodh Chellamuthu 
Dixie State University College of Science, Engineering, and Technology 

 
“Linear Sequential Caputo Fractional Boundary Value Problems with Mixed Nonhomogeneous Boundary Conditions” 

 
 Abstract: In this work, we have developed the numerical solution for the Caputo fractional boundary value 
problems with general nonhomogeneous terms with mixed nonhomogeneous boundary conditions. This will 
be useful in solving the nonlinear Caputo fractional boundary value problem with Caputo mixed boundary 
conditions by monotone method. 
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Maths and Sciences 2      Moderator: John Burns 
HPC 208         Zoom - https://dixiestate.zoom.us/s/87079594864 
  
  
1:30 pm Russell Reid, R. Mahonri Turley*, Pashupati R. Adhikari, Nishat T. Tasneem, Dipon K. Biswas, Adnan 
   Patwary, Avinash Gunti, Karthik Kakaraparty, Ifana Mahbub 
 Dixie State University College of Science, Engineering, and Technology 

 
 “High Surface Area Reverse Electrowetting-on-Dielectric Energy Harvesting with Power Conditioning Circuitry for  

Self-Powered Sensors in Wearable and Implantable Electronics” 
 
 Abstract: Wearable sensors are quickly becoming commonplace as our society’s demand for real-time user 
data for monitoring and improving human health and performance increases. The question of how these 
sensors can be reliably powered for long periods is an important and fast-growing research area. In order to 
remove sensor dependence on bulky batteries, which require frequent recharging/replacing, ongoing 
research seeks to improve ways to harvest ambient energy in order to make sensors that are fully self-
powered. Reverse electrowetting-on-dielectric (REWOD) is a relatively new energy harvesting technique 
that has advantages compared to the other energy harvesting techniques (e.g. piezoelectric, 
electromagnetic, triboelectric) because it can harvest motion energy at lower frequencies (< 10 Hz) and 
without depending on solid-solid friction or resonance, as is the case for increasingly popular triboelectric 
generators. REWOD energy harvesting depends on the capacitance, called the electrical double layer (EDL) 
capacitance, that is formed at the interface between the solid electrode and the liquid electrolyte. When this 
capacitance is modulated, such as through squeezing a drop of electrolyte between two electrodes, an 
electrical current is produced. This is the mechanism whereby REWOD converts mechanical motion into 
electricity. In our research, we are improving REWOD energy harvesting by increasing the EDL capacitance 
using high surface area electrodes without using an applied bias voltage. This novel approach will eventually 
allow us to make a self-powered motion sensor that is completely independent of external power, even when 
it is integrated with power conditioning circuitry. This presentation gives an overview of the work that has 
been done on this project, which is a collaboration between Dixie State University and the University of North 
Texas. 

 
1:45 pm  Jon Cole, Wayne Provost, William Christensen 

Steribin 
 

“Improving Safety and Confidence in Air Travel” 
 

 Abstract: Even before COVID-19, airport security bins were claimed to be the most harmful item found in 
airports, with germ content being more than 18 times higher than the toilets in airport restrooms. Steribin's 
patented device helps restore safety and confidence for passengers and security personnel by quickly 
disinfecting the bins with ultraviolet light prior to each use. 
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2:00 pm Brandon Payne*, Cesar Vasquez*, Vinodh Chellamuthu 
 Dixie State University College of Science, Engineering, and Technology 

 
 “A Mathematical Model of COVID-19:  Efficacy of Vaccination with Heterogeneous Populations” 
 
 Abstract: Infections from the novel coronavirus disease 2019 (COVID-19) remain superfluous as the disease 
continues to spread profusely across the world. Currently, there is no available vaccine to protect against 
COVID-19. As scientists work to develop a vaccine, our goal is to explore scenarios for different levels of 
vaccine-effectiveness and varying proportions of vaccinated-populations in order to demonstrate the 
effectiveness of a vaccine in mitigating the spread of COVID-19. We develop a mathematical model to 
analyze the disease dynamics of COVID-19 in relation to vaccine-effectiveness. Furthermore, we performed 
a data-fitting algorithm to estimate parameters within the model to best resemble current infection trends 
using data from the Center for Disease Control and Prevention (CDC). We incorporate a vaccinated 
population and demonstrate the mitigation of COVID-19 with the introduction of a vaccine. Our simulation 
results determine possible best-case scenarios at varying degrees of vaccine-effectiveness and proportions 
of vaccinated-populations. Moreover, to account for the disease’s varying infection and mortality rates based 
on an individual’s age, we further partition the population by age groups to determine which age groups are 
most vital to vaccinate. Our simulation also identifies the minimal required vaccine-efficacy for a given 
proportion of vaccinated individuals. 

 
 
2:15 pm  William Clark*, Vinodh Chellamuthu 

Dixie State University College of Science, Engineering, and Technology  
 

“Effects of Temperature on Population Mobility and Spread of COVID-19” 
 
 Abstract: The Covid-19 outbreak has caused a global pandemic and compelled many to search for a deeper 
understanding of how ecological and sociological factors influence the disease's spread. Many governmental 
leaders have mandated social distancing and other regulations on everyday activity to stop the spread of the 
disease. Many studies have developed models and shown the effects of social distancing, the efficacy of 
masks, and the impact the ambient temperature has on the number of cases reported. Yet numbers continue 
to rise despite the regulations being imposed, which has led researchers to ask why, and what other factors 
contribute to the spread of infections? We propose that a significant cause of the recent spikes in positive 
cases has been the mobility of the population, most notably the returning of students in school and the drop 
in temperature occurring near the end of the year. This study aims to identify the effect that temperature has 
on the mobility of a population and the spread of Covid-19. We developed a mathematical model presenting 
the dynamics of positive Covid-19 cases in the state of Utah with the incorporation of social distancing, mask 
efficiency, and the relationship between temperature and the rate of infection. A non-linear least-squares 
(lsqnonlin) scheme and Equler's method are used for the numerical solution of our proposed model. Our 
results suggest that the temperature effect has on a population's mobility plays a significant role in the Covid-
19 disease dynamics and the attempt to mitigate the spread of the disease. 
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2:30 pm Brooklyn Price*, Addesyn Marshall*, Marcy Judd*, Vinodh Chellamuthu 

Dixie State University College of Science, Engineering, and Technology 
 

“Social Interaction Between Age Groups and its Impact on the Prioritization of the COVID-19 Vaccine” 
 
 Abstract: Mathematical models have the ability to help public health officials determine how to best deploy the 
COVID-19 vaccine and design optimal vaccination strategies. We developed a modified age-structured SEIR 
model with social contact matrices to assess age-specific vaccine administering strategies. The model was 
parameterized with data on COVID-19 cases and mortality from the state of Texas. Our simulation results 
show that the timing and duration of immunity of a vaccine would play a significant role in vaccination. 
Moreover, prioritizing particular age groups based on the number of interactions they have will significantly 
impact alleviating the disease's spread. Furthermore, implementing a vaccination plan following our model 
could potentially aid in mitigating future disease outbreaks.  

 
2:45 pm John Windover*, Zhenyu Jin 

Dixie State University College of Science, Engineering, and Technology 
 

“Tamarisk Mapping along Virgin River using GIS and Drone Data” 
 
 Abstract:  Tamarisk is an invasive plant species commonly known as salt cedar that has slowly expanded its 
range in the Southwest US over the last 150 years. In this research, we collected and analyzed the distribution 
of Tamarisk along the Virgin River. Our research area is the Riparian habitat located south of Mall Drive by 
Dinosaur Crossing continuing down gradient to where the Virgin River crosses under Interstate 15. We use 
ArcGIS online to collect the field data and create a GIS database of Tamarisk distribution. The drone data is 
then acquired, and an unsupervised classification method is used to map the distribution of Tamarisk.  

 
3:00 pm Rosa Flores*, Addesyn Marshall*, Vinodh Chellamuthu 

Dixie State University College of Science, Engineering, and Technology 
 

“Modeling Chytridiomycosis Disease and its Thermal Acclimation within a Frog Population” 
 
 Abstract: Batrachochytrium dendrobatidis is a pathogenic fungus implicated in the global decline of amphibians. 
Several studies suggest that Batrachochytrium dendrobatidis is temperature dependent and illustrate the 
important role of temperature dependency on a frog's life cycle. However, there are many questions 
unanswered regarding these interactions. To investigate the effect of temperature dependency in the disease 
dynamics, we developed a mathematical model with all vital rates depending on temperature. Our simulation 
corroborates with literature studies showing the correlation between the temperature and chytridiomycosis 
disease. Our results suggest that temperature plays a major role in each phase of the frog’s life cycle and in 
disease dynamics. Furthermore, our results indicate intervention strategies that can be utilized to mitigate the 
disease within frog populations. 
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Poster Presentations 
3:00 – 5:00pm 

HPC First Floor Lobby (Backup location: 2nd Floor Basketball Courts) 
 
#101 Tyson Fullmer*, Jasmine Spencer  

Dixie State University College of Humanities and Social Sciences 
 

“Popping the Bubble: Using Questions as Data Collection in Indigenous Studies” 
 
 Abstract: During the course of my research on connection, communication, and authenticity in Indigenous North 
American People’s Holy Stories the most common reaction from my peers that I get is… “oh that’s so 
interesting… How do you research stories if you aren’t dealing with any hard numbers or concrete facts?” I tell 
them that instead of using numbers and figures as my data points, I use patterns and questions to extrapolate 
the cross-cultural relatability of these stories. In order to give people an example of what using questions and 
patterns looks like rather than numbers while researching stories or other more abstract conceptual material, 
I have complied a list of questions and patterns that have arisen out of my study of various Indigenous stories 
given by tribes in the southwest United States all the way to the north-western borders of Alaska and Canada. 
In a hand-painted creative poster presentation for the symposium I map out the questions that have manifested 
from my analysis of these stories so that people can catch a glimpse of what data collection looks like in a less 
rigid, quantitative research structure while honoring the inherently creative and personal nature of story 
analysis. This project will serve as one piece of a larger research endeavor to encourage diverse thinking and 
tolerance at Dixie State University through the wisdom of these Holy Stories and will show that the field of 
research can be inclusive of creativity, the liberal arts, and social sciences.  

 
 

#102 Dawn Brock*, Olga Pilkington  
Dixie State University College of Humanities and Social Sciences 
 

“Defining Definitions” 
 

 Abstract: This article discusses the different types of definitions and how writers use them in online popular 
science articles. The work breaks definitions down into six different types: prototypical, procedural, delayed, 
zero, figurative, and chain. Looking at different types of definitions, this article focuses the importance of 
definitions. It also discusses why specific definitions found in popular science articles are categorized under 
the different definition types. It undertakes an in-depth analysis of 74 definitions and explains why they belong 
in the category they were given. As a result, the article highlights the importance of chain definitions— 
combinations of multiple definitions working together to provide an explanation of a term or concept. Overall, 
each type of definition is unique and helpful in the process of popularizing science. They give the author 
freedom to create connections between the scientists and the readers. These connections, in turn, allow for 
greater understanding between the two. The current project examined 10 articles (roughly 10,600 words 
analyzed) and 74 definitions. 
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#103 Kelsi-Ann Tullinen*, Alex Everett*, Madeleine Betts*, Brooke Carpenter*, Kim Kuhn*,  
Mitski Avalox*, Olga Pilkington  

Dixie State University College of Humanities and Social Sciences 
 

“Elements of a Successful Research Article: An Analysis of SUCCES Principles and Reader Interest” 
 

 Abstract: Research articles are used to exhibit information about discoveries and innovations. To demonstrate 
that there is more to scientific writing than what researchers realize, this analysis focuses on elements of a 
successful RA based on Joshua Schimel’s Writing Science: SUCCES (simple, unexpected, concrete, credible, 
emotional, and structured as stories). RAs from different disciplines were analyzed to determine which of these 
elements were found and whether they are necessary for successful and engaging articles. It was discovered 
that some fields of study were more likely to include the E (emotion) element than other fields and that there 
is a correlation between the use of U (unexpected) and reader interest. The U, E, and S (story) aspects of the 
research articles were more likely to be missing or lacking in development. These discoveries led to the 
conclusion that the presence of all elements is tied to readability for a non-specialist audience. 

 
 
 

#104 Sarah Prince*, Reeta Saeaeski*, Michael Guynn*, Dannelle Larsen-Rife  
Dixie State University College of Humanities and Social Sciences 
 

“Attachment & Emotional Intelligence: An Early Lesson in Emotions” 
 

 Abstract: Attachment forms in the first caregiving relationships. Through repeated interactions between the 
caregiver and the infant, the infant develops an internal working model that serves as a representation of the 
relationship. Whether or not these repeated interactions serve the infant determines the outcomes of the 
attachment style. One of the outcomes largely dependent on this relationship is emotion regulation. As 
repeated interactions may either support regulation or dysregulation, the ability to regulate emotions likely 
corresponds to emotional intelligence (EI). EI also has similar components to those developed in the 
attachment relationship. EI has controversial definitions however the most recent model by Savlovey and 
Mayer narrow it down to the abilities of perceiving, understanding, managing and facilitating emotions (Hussein 
et al., 2019). Many outcomes of attachment style and EI are similar or identical including, well-being, mental 
health, self-esteem and problem-solving. Understanding the connection between these two emotion-based 
concepts can inform on the ways in which emotions are regulated and utilized for success. 

Hussein, A. R., Acquah, E. O., & Musah, M. B. (2019). Testing the Cross-Cultural Validity of Schutte Self-Report 
Emotional Intelligence Test (SSEIT) Scale. International Journal of Academic Research in Business and Social 
Sciences, 9(12), 835–847. 
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#105 Kimberly Glazier*, Megan Larkin*, Candice Musgrave, Jenna Nash Megan Larkin*,  
Candice Musgrave*, Jenna Nash, Kristine Olson, Erin Ortiz  

Dixie State University College of Humanities and Social Sciences 
 
“Supervisor and Employee Communication: Balancing Tasks and Interpersonal Connections” 

 
 Abstract: Servant leadership theory (Greenleaf, 1991) integrates industrial-organizational psychology, 
communication, and business principles to investigate how organizational goals and employee interpersonal 
relationships interact with each other (Wu et al., 2021). Balancing task-oriented communication with the moral 
and inspirational aspects of servant leadership involve negotiating social interactions that lead to improved 
employee engagement (Sousa & van Dierendonck, 2017). The aim of this study examined how supervisors 
communicated with their employees to balance tasks with interpersonal connection. A qualitative research 
study involving 21 interviews among supervisors and caregivers at a regional hospital in the southwestern 
United States were transcribed and coded using inductive and deductive qualitative analysis procedures 
(Braun & Clarke, 2006). Research revealed that most supervisor and employee communication involved 
discussions about their personal lives during a myriad of meeting types (e.g., formally, informally, daily, 
monthly, quarterly). These conversations often focused on learning about the employees’ families, personal 
goals, and listening to concerns. Implications of balancing task-oriented communication with interpersonal 
connections included building trust among employees, enhanced work performance, and knowledge of 
employee skill level. Supervisors faced challenges balancing these tensions, such as navigating professional 
and personal boundaries and engaging with employees authentically.  

 
#106 Chris Williamson*, Ethan Graser*, Marco Olea*, Madison Young*, Emily Livingstone*,  

Joelle Winkel, Mitch Cloward, Erin Ortiz, Kristine Olson  
Dixie State University College of Humanities and Social Sciences 
 

“Employee Rewards and Recognition in a Hospital Setting” 
 

 Abstract: Motivation theory (Maslow, 1943) suggests that workplace rewards and recognition are important 
because of their association with job performance. Tangible rewards have been defined as non-cash physical 
items that hold monetary value (Condly et al., 2003) whereas employee recognition has been defined as 
noticing the work of employees through verbal acknowledgment and praise (Hansen et al.,2002). Accordingly, 
the aim of this study was to examine the distribution of rewards and recognition to employees. Data was 
collected via interviews with 10hospital managers and 10 employees who provided direct care to patients 
(mean interview lengths were 21 and 19 minutes, respectively) employed at a large regional hospital in the 
southwest United States. Inductive and deductive qualitative analysis procedures (Braun &Clarke, 2006) were 
utilized to analyze the interviews. Managers reported21instancesof providing tangible rewards (e.g., gift cards, 
trophies) delivered to employees in public (n=2) and private (n=10) workplace settings while also reporting five 
incidents of providing verbal praise in public (n=2) and private (n=2) settings. While caregivers reported wo 
incidents of receiving tangible rewards, they reported many instances(n=9) where they felt “rewarded” by 
having social interactions with coworkers (n=3) and patients(n=6). Indeed, qualitative studies do have inherent 
limitations, however, this study provides evidence that many memorable “rewarding” aspects of a job stem 
from social interactions and not necessarily from supervisor reward and recognition efforts. 
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#107 Reetta Saeaeski*, Sarah Prince*, Michael Guynn*, Dannelle Larsen-Rife  

Dixie State University College of Humanities and Social Sciences 
 

“Need for Childcare at Dixie State University” 
 

 Abstract: The need for childcare at Dixie State University has been stated by students, faculty, and staff for 
years now. The American Association of Colleges and Universities reports childcare is a critical resource for 
students with children (Miller, 2012). Close to 25% of college students in the US have children (Nelson et al., 
2013) and an increasing number of parents are going back to school but not completing their degree due to 
the demands of parenthood. College students without children are able to complete their degree much faster 
than students with children. More schools are putting in effort to support students with children seeking higher 
education. One way to support these students would be to provide childcare on campus. The Neuroscience in 
Relationship Development (NiRD) lab and department of Social and Behavioral Sciences conducted a study 
in 2014 concerning the needs for childcare on campus. Nearly 1,600 students, faculty and staff participated in 
the survey. Although it has been a while since this study was conducted, the demographics of students in the 
survey show the sample is still representative of students on campus today. However, some minority groups 
have increased on campus since 2014. The original study focused on students, faculty and staff however, this 
presentation will focus on the results of the student category. Results show the majority of students wait until 
their children are enrolled in school before seeking a higher education. If childcare were provided at Dixie State 
University, students could potentially start their higher education earlier. 

 
#108 Ryan Hardin*, Trevor Terrill  

Dixie State University College of Science, Engineering, and Technology 
 

“Creation and Optimization of a Mechanical Obstacle Avoidance Sensor for Autonomous Exploration of Venus” 
 

 Abstract: Exploration of the surface of Venus is currently one of the most lacking areas of planetary research 
in our solar system today. This is because the surface of Venus is an extremely hostile environment, especially 
when considering the use of conventional Mars-type rovers. With temperatures exceeding 400 degrees 
Celsius, pressures 90 times that of Earth, and a sulfuric acid atmosphere, traditional electronics would quickly 
fail. A solution to this problem is to make a rover less reliant on electrical components by designing mechanical 
replacements. The Automaton Rover for Extreme Environments (AREE), also known as the Hybrid Automaton 
Rover-Venus (HAR-V), does just that. In NASA’s “Surviving Hell” challenge in 2020, teams designed 
mechanical obstacle avoidance sensors to be used on HAR-V. The main feature of these designs is the ability 
to detect steep drops and/or rocks directly in front of the rover, while ignoring less severe obstacles. Once 
detected, a mechanical signal could be sent via cables to the rover’s drive system, triggering an avoidance 
maneuver. The purpose of this project is to build and assess a functional prototype based on the winning 
design from the competition. The poster illustrates that the obstacle avoidance sensor is feasible, but several 
critical aspects of the design were missing from the initial design to make a functional sensor. The project 
shows multiple solutions to these missing elements in order to create a working prototype that incorporates all 
of the required elements from the competition. Additional work can further optimize the design, and this project 
illustrates potential future paths to improve the sensor.    
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#109 Jordan Dockstader*, McKay Sullivan, Jesse Hicks  

Dixie State University College of Science, Engineering, and Technology 
 

“Oscillator Algebras from Inhomogeneous Bilinear Forms” 
 

 Abstract: Fermionic particles, such as electrons, or bosonic particles, such as photons are used to model cubits 
in quantum computing. Mathematical models of the particles assume bosons and fermions do not interact. 
However, in some applications, interaction between bosons and fermions has been measured. We discuss a 
theoretical model of this bosonic-fermionic interaction with examples of oscillator-like representations of Lie 
superalgebras obtained using inhomogeneous supersymmetric bilinear forms. 

 
 
 
 
 

#110 Rylan Woods *, Wendy Schatzberg  
Dixie State University College of Science, Engineering, and Technology 
 

“Evaluating the use of Gallium as a Catalyst for Silicon Nanodot Synthesis” 
 

 Abstract: Silicon nanostructures, including silicon nanodots and silicon nanowires offer unique properties for 
electronic integration as they exhibit conductive and optical properties different from that of bulk silicon. Myriad 
synthesis methods for silicon nanostructures have been proposed including chemical vapor deposition, 
molecular beam epitaxy, supercritical fluid-based mechanisms, and laser ablation, all of which require the 
presence of a catalyst metal in order to stabilize and mediate the formation of the silicon structure at the 
interface between the silicon source and silicon substrate. The use of gallium as a catalyst metal poses unique 
and interesting properties in that it causes unusual growth patterns within nanowires, causing kinking and 
twisting that is not typically seen with other catalysts such as gold.  
This experiment serves to evaluate the possibility of utilizing thermally evaporated gallium deposited onto 
<111> oriented silicon substrates in order to induce nucleation and subsequent nanostructure growth. In order 
to accomplish this, silicon substrates approximately 20mm x 5mm were dosed with gallium in low vacuum and 
substrate temperatures of 0, 850, and 900�C. SEM analysis of the samples was performed following 
deposition with characteristic images of possible growth sites on each sample being recorded. This analysis 
resulted in several samples showing possible nucleation of silicon nanostructures ranging from 147 to 859nm 
in diameter, however growth and deposition was non-uniform across the substrate surface and was primarily 
limited to outer portions of the substrate with minimal growth seen in the central region.  
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#111 Tyler Strabel*, Marius Van Der Merwe  
Dixie State University College of Science, Engineering, and Technology 
 

“Fire Effects on Mammalian Species Within The Turkey Farm Wash” 
 

Abstract: In recent years the Mojave Desert has become increasingly more fire-prone mainly due to an increase 
in the amount of invasive grasses that act as fuel for these wildfires throughout the desert landscape. These 
fires have a lasting effect on the surrounding ecosystem, particularly the mammalian species of the area. In 
June 2020, the Red Cliffs Desert Reserve was involved in a large fire that burned over 11,000 acres of the 
reserve. To determine the initial effect of a fire on the mammalian species within an area of the reserve, two 
datasets of camera trap events were compared and analyzed to identify any differences in trends between 
datasets before and after the fire event. The mammals within the wash were heavily affected by the fire event. 
There was a ~42% overall decrease in both richness and activity rates for mammalian species within the 
Turkey Farm wash post-fire. The only unaffected mammalian species were the Merriam’s kangaroo rat 
(Dipodomys merriami) and several species of fox within the wash. 
 
 
 
 

#112 Reagan Compton*, Christine Patrick*, Kaylynn Garner*, Marius van der Merwe  
  Dixie State University College of Science, Engineering, and Technology 

 
“Camera-Trap Survey of Mammal Activity in the Cottonwood Canyon Area of the  

Red Cliffs Desert Reserve, southwest Utah” 
 

Abstract: Camera-traps are becoming accessible and affordable research tool, with respects to sampling effort 
and limitations, camera-traps can be used to monitor a variety of mammalian activity. We deployed camera-
traps along the Cottonwood Canyon Trailhead wash on Red Cliffs Desert Reserve property in Hurricane, Utah. 
A total of 15 camera-traps were deployed, establishing each camera approximately 200-meters apart. The 
cameras were deployed from August 31 to November 2, 2019. 10 cameras were placed in the main wash 
(Wash A), comprised of primarily sandy terrain. 5 cameras were each placed in smaller extensions of the main 
wash, Wash B and Wash C had 3 and 2 cameras respectively. Our camera-traps utilize no-flash, infrared and 
motion activated technology, storing three-burst images onto Secure Digital (SD) cards. Each set of three-
burst images is referred to as a “trapping event.” SD cards were collected and refreshed every two to three 
weeks. Images were extracted from SD cards, images of mammals were processed and identified using AI 
(Wild ID), local guides and reference to our lead professor and PI, Dr. Marius van der Merwe. From the data, 
we were able to generate a species accumulation curve plotted against our sampling efforts, additionally we 
were able to show circadian activity patterns for nine mammalian species of interest. Lastly, we were able to 
detect several elusive and cryptic species for the area. 
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#113 Danika Fellows*, Onyinyechi Susan Ndubuisi*, Whisper Doliwa*, Jessica Lestarczyk*,  
Jazmyn Knowles*, Dagny Hunt*, Curt Walker 

Dixie State University College of Science, Engineering, and Technology 
 

“Effects of an immune challenge on animal behavior in a species facing infectious disease” 
 

Abstract: Animals have multiple ways to deal with infection, some physiological, some behavioral, and some a 
combination of both. Chytridiomycosis is a potentially deadly fungal infection in amphibians that has caused 
the decline or extinction of 200 species, and has been documented in Washington County, Utah, USA. 
Chytridiomycosis can kill 100% of infected individuals, or it can be more sporadic, and the mechanism is 
unclear for why some populations can be more resilient than others. Canyon tree frogs (Hyla arenicolor) are 
known to become infected but survive, and their unique basking behavior and thermal preferences have been 
implicated as possible factors contributing to their survival. In this study, we simulate infections in canyon tree 
frogs and measure thermal preferences along a gradient. These results might help to better understand the 
internal characteristics that lead to survival, or mortality, in wild animals facing novel threats. 
 
 
 

#114 Michael Harmon*, Trevor Terrill  
Dixie State University College of Science, Engineering, and Technology 
 

“Rapid Detection and Monitoring of Nitrates in Water Using Low-Cost Equipment” 
 

Abstract: Nutrient and health monitoring in water is important for agriculture, fishkeeping, municipal water, and 
more. While many parameters are relatively easy to obtain, determination of nitrate levels is surprisingly 
difficult. Accurate nitrate readings help prevent over-fertilization, ensures proper nutrient levels for plant 
growth, monitor living conditions for fish, and helps ensure safe drinking levels. Current nitrate monitoring 
methods require sample collection, extensive preparation, expensive equipment, and lengthy processes that 
require domain expertise. The projects’ goal is to test a novel approach to nitrate testing to monitor nitrate 
levels affordably, reliably, and constantly in any desired body of water. This is accomplished by using low-cost 
LEDs of known wavelengths that nitrates absorb. The LEDs shine through water in a quartz cuvette. A photo-
sensor detects the intensity of light, which is used to approximate nitrate levels present in the water. A similar 
approach has been found in the literature for soil nitrate monitoring; however, these studies are limited, and 
the approach has not yet been attempted for determination of nitrate in water. This low-cost device has the 
potential for constant monitoring by analyzing light absorption through the water in real-time using custom 
integrated Matlab and Arduino code. The nitrate meter can potentially aid farmers, aquarium hobbyists, and 
others with a portable solution that can prevent costly issues of toxic fish environments, unhealthy water, and 
excessive fertilization. In the future, this sensor could be seamlessly integrated into existing constant-
monitoring devices for other common water parameters, such as pH, dissolved oxygen, and ammonia. 
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#115 Maliea Holden*, Chris Spiller*, Dallas Johnson*, Gabriela Chilom  
Dixie State University College of Science, Engineering, and Technology 
 

“Comparative study of humic acids from soils and from leaves” 
 

Abstract: Humic acids are a key component of the terrestrial ecosystem as they are responsible for many 
physical and chemical properties of soils like buffering capacity, metal-binding capacity, transport and fate of 
contaminants, stability of aggregates of soil particles and water-holding capacity. The role of humic acid 
depends on its nature and origin as well as its chemical properties.   
The current project is looking into the properties and ability of humic acids extracted from leaves, to improve 
quality of the soil. Humic acid was isolated by traditional alkali extraction from leaves of two commonly grown 
trees in Southern Utah: Prunus x Cistena, Pyrus Calleryana Bradford. Chemical properties of humic acid 
samples were analyzed by FT-IR and 13C solid state NMR; their ability to enrich soils in carbon was tested by 
adsorption isotherms on kaolinite. The behavior of humic acid from leaves is discussed and compared to the 
humic acid extracted from leonardite and mineral soils." 
 
 
 
 

#116 Jaxon George*, Skylar Hartley*, Kody Hafen*, Diana Reese 
Dixie State University College of Science, Engineering, and Technology 
 

“Cyclic amino-borane complexes and the potential for hydrogen storage” 
 

Abstract: Hydrogen storage has become an increasingly popular idea, sparked by the recent global interest in 
clean, renewable energy and its broader applications in chemistry. This molecule, an amino-borane complex 
(C2H4BNH3), nominally possesses a dihydrogen bond between the hydridic hydrogen of boron with the 
slightly acidic hydrogen of nitrogen; the significant difference in electronegativity of boron and nitrogen is 
responsible for this phenomenon and the dynamic interaction between these two hydrogen atoms was 
examined and computed with density functional theory analysis. An CCSD/qz/CCSD/tz basis set was used to 
establish a benchmark dihedral angle between the two hydrogens, and a constrained dihedral was utilized in 
the computation of determining the nature of this interaction. It was found that the MN12-L density functional 
was the most accurate (producing a dihedral of 2.00 kcal/mol) by contrasting the most accurate density 
functional data with the standard. The research group is now beginning to look at dynamic calculations in an 
attempt to further understand the stability and practicality of amino-borane complexes as a potential source of 
hydrogen storage or—at a minimum—contribute to an increased understanding of the conditions necessary 
for efficient, successful hydrogen storage. 
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#117 Kody Hafen*, Diana Reese 

Dixie State University College of Science, Engineering, and Technology 
 

“Computational Evaluation of 4-membered Ring Similar to Ammonia Borane Complexes” 
 

Abstract: Hydrogen can be a key contributor to an efficient source of energy and is currently being used in 
California to power cars that use a fuel cell powered by hydrogen. Storage of hydrogen has caused problems 
in advances of the use of hydrogen, however hydrogen-storing molecules have shown promise. Computational 
data of a molecule with a four-member ring with three carbons and one boron, with the boron bonded to a 
nitrogen has similar properties to ammonia borane that has di-hydrogen bonding that may be used for 
hydrogen storage. Evaluating the potential applications of hydrogen storage, the dihedral of H-B-N-H in a 
constrained configuration the two hydrogens were 2.415 A apart with 1.858 kcal/mol energy barrier when 
rotated 180° from an optimized staggered state at 0 kcal/mol of relative energy. Benchmark data was used to 
find an accurate density functional using 97 different density functionals, ultimately leading to the careful 
selection of MN12-L as the density functional for further computations that will accurately provide represent 
data in a time sensitive manner. This cost-efficient density functional will be used to approximate molecular 
motions in the molecule of interest.   
 
 
 
 

#118 Skylar Hartley*, Kody Hafen*, Jaxon George*, Diana Reese 
Dixie State University College of Science, Engineering, and Technology 
 

“Hydrogen Storage in Ammonia Borane Complexes” 
 

Abstract: With energy consumption expected to nearly double in the next fifty years, a viable energy source 
must be found. Hydrogen storage has been an active research field for years, and some ammonia borane 
complexes offer promise as effective hydrogen storage mediums. The molecule of interest, NBC2H8, a cyclic 
ammonia borane complex is investigated here. High level coupled cluster calculations show a H-B-N-H 
dihedral barrier of 2.77 kcal/mol. Due to the computationally demanding nature of molecular dynamic 
simulations, selection of a density functional that accurately captures the properties of this system within a 
computationally affordable realm was necessary. The MN12-L functional was selected and will be utilized in 
future molecular dynamics simulations to further assess the nature of the hydrogen-hydrogen interaction as 
well as other dynamical properties in this molecule.   
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#119 Sierra Vest*, Courtney Larsen*, Andrew Poulton*, Kelsey Curtis*, John Rasmussen 
Dixie State University College of Health Sciences 
 

“Sunbathers Anonymous - The Efficacy of Sunscreen” 
 

Abstract: SPF (sun protection factor) is a rating used to indicate how much exposure time and solar energy is 
needed to cause a sunburn. Sunscreen with greater SPF designates increased chemical concentration, 
providing greater UV ray protection. Furthermore, UV rays are capable of creating thymine dimers in DNA 
which increase mutation rates within DNA replication. Previous research has shown that E. coli is susceptible 
to UV radiation and was thus used as a model for testing the efficacy of differing SPF ratings and application 
types. The sunscreen selected to be tested included Coppertone© brand: 30 SPF lotion, 50 SPF lotion, 70 
SPF lotion, and 30 SPF aerosol. Sunscreen was tested against a UVC (wavelength 260-280 nm) sterilizer 
wand, advertised with a 99.9% bactericidal rate. A layer of appropriate sunscreen SPF was applied to the lids 
of chocolate agar plates that were inoculated with 1.5 x 10^4 CFU/mL of E. coli using the quantitative method. 
The plates were then radiated for 5 min each using the UVC sterilizer wand. The efficacy of varying sunscreens 
was evaluated based off of consequent E. coli growth following irradiation with sunscreen protection. The 
results concluded that the amount of E. coli growth was directly proportional to the strength of SPF. Preliminary 
results indicate that the aerosol might provide better protection than the lotion. 
 
 
 

#120 Mike Nielson, Kamryn Markle*, Brenna Stewart*, John Rasmussen  
Dixie State University College of Health Sciences 
 

“Essential Workers” 
 

Abstract: As the emphasis on health and wellness increases across the world, the popularity of natural remedies 
has followed suit. One of the more well-known natural remedies is essential oils. Essential oils are touted to 
boost energy, aid digestion, and work as an antimicrobial. With such popularity, the efficacy of using these 
natural remedies has been called into question. The aim of this study was to test the effectiveness of essential 
oils as an antimicrobial in comparison to a commonly used antibiotic, Doxycycline. The experiment was 
conducted using essential oils that claim to have antimicrobial properties such as tea tree, garlic, peppermint, 
and oregano. Bacteria chosen to be tested were infectious microbes Staphylococcus aureus, Listeria 
monocytogenes, and Escherichia coli. Experimentation began with the plate diffusion method where results 
were compared to a 30 µg Doxycycline disk, followed up by a minimal inhibitory concentration (MIC) testing. 
Primary results on plate diffusion showed that oregano, peppermint, and tea tree are more effective than 
Doxycycline against Staphylococcus aureus. Tea tree and oregano are more effective than Doxycycline 
against Escherichia coli. Garlic is comparable to Doxycycline against Listeria monocytogenes.  
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#121 Alaura Young*, Jen Finnegan*, John Rasmussen 
Dixie State University College of Health Sciences 
 

“Life Water Filtration Bottle Effects on Common Pond Pathogens” 
 

Abstract: Environmental sampling of local ponds shows the presence of multiple types of gram-negative 
bacteria. Common water borne pathogens for the area are Shigella sonnei and Escherichia coli. Our study 
investigates the effectiveness of the Life Water filtration bottle against spiked samples in multiple dilutions in 
a laboratory setting by measuring growth on chocolate agar plates. Further environmental sampling was done 
to demonstrate the “real-life” scenarios that the Life Water filtration bottle may face after testing for gram 
negative bacilli (commonly pathogenic) in the samples.  
 
 
 
 

#122 Jessica A. DiScala*, Sheena Luy*, Samantha Tobin*, Coryna Sulahria*, Keaton Andra*, 
  Steve Mares*, Violet Rose*, Evandro Nunes*, Kennedy Roche  

Dixie State University College of Science, Engineering, and Technology 
 

“Using RT-qPCR to Quantify SARS-CoV-2 Concentration in St. George Wastewater” 
 

Abstract: The emergence of the COVID-19 pandemic has demonstrated the importance of representative 
surveillance of communicable diseases. Tracing the incidence of active cases of COVID-19 is crucial for 
preventing further outbreaks and informing public health interventions; however, due to asymptomatic spread, 
limited testing, health disparities, and tourism, an accurate representation of the number of COVID-19 cases 
in a specific population is sometimes difficult to determine. Recent research has shown that SARS-CoV-2, the 
virus associated with COVID-19, is detectable in the feces of symptomatic and asymptomatic individuals. 
Therefore, wastewater-based epidemiology for SARS-CoV-2 is a useful method for determining levels of 
COVID-19 in small and transient populations where clinical testing is limited. In an ongoing study, 24-hour 
influent composite samples were collected weekly from several wastewater sites in Southern Utah. Filtration, 
RNA extraction, and quantification using RT-qPCR were used to determine the amount of SARS-CoV-2 RNA. 
Results suggest that wastewater surveillance is a viable method for evaluating trends in COVID-19 infections 
in regions that seek to find reliable methods of viral surveillance.  
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#123 Tanner Aldridge*, Hana Hanks*, Jennifer Meyer  
Dixie State University College of Science, Engineering, and Technology 

 
“The Effects of Pterostilbene on the Oxidant Status of Red Blood Cells in Hyperglycemic Conditions” 

 
Abstract: Antioxidants in the human body regulate reactive oxygen species (ROS).  If ROS are increased within 
the body it can potentially lead to oxidative stress and cell injury. Glucose-6-phosphate dehydrogenase (G6PD) 
is an enzyme found in the pentose phosphate pathway that assists in reducing the amount of ROS in the 
bloodstream. In conditions with increased concentrations of glucose, such as in type 1 and type 2 diabetes 
mellitus, there has been a decrease in G6PD activity, resulting in damage to erythrocytes (RBCs) by ROS.2 It 
has been shown that hyperglycemic conditions decrease the activity of G6PD in RBCs, which is improved by 
the addition of pterostilbene, a potent antioxidant1. Glutathione, another antioxidant found in the pentose 
phosphate pathway, is decreased in RBCs within hyperglycemic conditions. The addition of pterostilbene is 
predicted to increase the activity of glutathione under high glucose conditions. 
References 
1.  Richins, M., & Meyer, J. (2018). Pterostilbene Ameliorates Lipid Peroxidation and Increases Glucose-6-
Phosphate Dehydrogenase Activity in Erythrocytes Subjected to High Glucose Conditions. American Heart 
Association Journals, 138. 
2. Zang, Z., Apse, K., Pang, J., & Stanton, R. C. (2000). High glucose inhibits glucose-6-phosphate 
dehydrogenase via cAMP in aortic endothelial cells. The Journal of Biological Chemistry, 275(51), 40042-
40047. Doi: 10.1074/jbc.M007 
 
 
 

#124 Esme Cope*, Aaron Davis 
Dixie State University College of Science, Engineering, and Technology 

 
“Population genetic study of Culex pipiens and Culex quinquefasciatus in the hybridizing zone” 

 
Abstract: In the United States, Culex pipiens occur North of 39° latitude and Culex quinquefasciatus occur 
South of 36° latitude. Between these latitudes exists a hybridizing zone where a hybrid complex occurs. 
Southern Utah falls within this hybrid complex zone, although there has not been validation that the hybrid 
species is present in Southern Utah. The Culex pipiens complex is morphologically identical between females, 
differing only in their behavioral and physiological characteristics. This lack of morphological differences makes 
it difficult to identify the different species, being that the two species have differing vectorial capacities for West 
Nile virus (WNv). It has been suggested that hybrid offspring and Culex quinquefasciatus both have a higher 
transmission rate of WNv than Culex pipiens. In the interest of public health, there is a need to determine the 
ratio of the different complexes in the area to determine the vector population dynamics.  Using PCR and gel 
electrophoresis, the differences between Cx. pipiens, Cx. quinquefasciatus and their hybrids can be identified. 
In obtaining this information, the epidemiological significance of the Culex complex and their hybridization can 
be ascertained. The results of the study thus far draw the conclusion that Southern Utah has Culex 
quinquefasciatus, and no Culex pipiens nor the hybrid species. Therefore, the transmission rates for WNv may 
be higher in Southern Utah since Culex quinquefasciatus have higher transmission rates for the virus. 
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#125 Danielle Niles*, Ceanne Elliott*, Aaron Davis 

Dixie State University College of Science, Engineering, and Technology 
 

“Mate Selection and Paternity Testing in Poecilia reticulata” 
 

Abstract: In the species Poecilia reticulata, commonly known as guppy fish, females choose their mates based 
on several criteria. The goal of this project is to create a lab protocol that can be used in the Principles of 
Biology II Lab and Ichthyology course at Dixie State University. Students will be able to hypothesize the 
determination of a female’s mate preference, extract tissue samples from guppies, and sequence DNA to 
identify mates. The paternity of guppy fish offspring will be determined through fragment analysis of DNA from 
potential mates. This project is continuing into Fall 2021. 
 
 
 
 
 

#126 Aleah (Adam) Gaudin*, Aaron Davis 
Dixie State University College of Science, Engineering, and Technology 

 
“Identification of the Mutation Causing Albinism in Erethizon dorsatum” 

 
Abstract: Albinism in mammals is a condition that causes it to produce little to no melanin, leading to white fur, 
red eyes, and pink skin (due to the blood vessels showing through). In mammals, the most common form of 
albinism is Oculocutaneous Albinism, with the most common mutation being OCA1A. The enzyme produced 
by the TYR gene, called tyrosinase, is required for the synthesis of melanin pigment. A mutation in the TYR 
gene causes no melanin to be made by proteins produced to either be nonexistent, or a nonfunctional protein. 
This can be passed down in familial groups, and many novel albinism mutations can be traced back to 
individual families. In the North American Porcupine, Erethizon dorsatum, true albino babies occur in about 
one of every 10,000 births. Very little is known about the genetic library of porcupines, and even less about 
albinism in porcupines. It is unknown if the research that has been done to study albino humans can transfer 
over to porcupines. However, if the mutations are similar, then the albinism in porcupines could also be traced 
back to a TYR gene mutation. In the interest of both conservation and ascertaining how similar human albinism 
is to Erethizon dorsatum, the differences between the mutations will be identified through PCR and gel 
electrophoresis. Within the study thus far, it has been suggested that the DNA in porcupines is structured 
similarly to its human counterpart. If that suggestion holds, then the TYR gene should be similar.  
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#127 Halie Anderson*, Jordan Olsen*, Richard Warner  
Dixie State University College of Science, Engineering, and Technology 

 
“Cloning B7-H3 and Midkine into protein complementation vectors for interaction analysis” 

 
Abstract: In cancer, there is a failure of the immune system to recognize and kill cancer cells. Recently there 
has been great interest in developing immune therapies to reinitiate this anti-tumor response. Proteins in the 
B7 family stimulate or inhibit immunoregulatory signaling. B7-H3 is one such protein which has recently been 
confirmed to show immune inhibitory functions in models of mouse carcinomas. In his effort to discover ways 
of targeting B7-H3 or its associated proteins, We previously performed immunoprecipitations in conjunction 
with mass spectrometry to identify B7-H3 interacting proteins with direct interaction. The top candidate 
identified from these experiments was midkine, a growth factor known to affect cell growth, including growth 
of lymphocytes. This protein-protein interaction was determined in the absence of protein cross-linking and it 
withstood cell lysis with a mild detergent (1% Triton-X 100 buffer). Our goal in this project is to develop a 
protein complementation assay (PCA) as a second method of showing this novel interaction. To do this we 
can fuse complementary fragments of a reporter protein, Gaussia luciferase enzyme, to our proteins of interest, 
B7-H3 and Midkine through molecular cloning. We have determined correct plasmid choices, restriction 
enzymes to be used for cloning, and determined correct in-frame gene positions. In this process, we have 
designed primers for the molecular cloning procedures and are currently working on successful generation of 
these plasmids. We hope development of this assay system will contribute to our knowledge of B7-H3 and 
potentially novel therapeutic possibilities for patients down the road. 
 

#128 Sanyah Cargia-Nava*, Cassandra Finkbeiner*, Richard Warner 
Dixie State University College of Science, Engineering, and Technology 

 
“Development of cell system for analysis of immune checkpoint inhibitor B7-H3 and its interaction with  

midkine to determine effects of their interaction” 
Abstract: Recently, treatments for melanoma cancer patients have been focusing on immune checkpoint 
blockade, which allows for T-cells to be released and reduced tumor growth. The treatments have improved 
survival outcomes of melanoma patients, but there is need for further research of immune response. The goal 
of our research project is to study the interaction of B7-H3, a protein molecule that is valuable in overexpression 
in cancers, and midkine, a heparin-binding growth factor, which has an important role in reproduction, 
development, and repair of cells, and involved in the progression of cancer malignancies as well. Both 
molecules are great candidates for cancer immunotherapy as immune checkpoints as they are important 
regulators of the immune response. For our research of midkine and B7-H3 protein activities we are using an 
immortalized line of human T-lymphocyte cells, called Jurkats, to analyze the interaction by co-
immunoprecipitation from a cellular setting similar to their biological localization. Currently, we have been 
testing the growth of Jurkat cells in RPMI 1640 medium. We are collecting lysates from the Jurkat cells at 
either inactive or stimulated states and also conditioned media to confirm the expression of both proteins by 
western blot, or to confirm the window for successful B7-H3 addition to the cells for co-immunoprecipitation. 
We also expect to see an effect on growth of signaling within the Jurkat cells due to B7-H3 and midkine 
interaction. This research will provide insight into cancer resistance mechanisms and the potential for therapy 
based on B7-H3 or midkine to bring additional options to cancer patients. 
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#129 Colton Rosendahl*, Daniel Blackmore*, Richard Warner 
Dixie State University College of Science, Engineering, and Technology 

 
“Exploring Midkine as a B7-H3 binding protein in tumor cell lines” 

 
Abstract: In recent years, treatments for malignant tumors have been focused on specific proteins that are found 
to be frequently expressed by the tumors or by the host immune systems. One such frequently expressed 
molecule is B7-H3, which has been found to be overexpressed in malignant tumors. Recent work by Dr. 
Warner at the Huntsman Cancer Institute has demonstrated that there is a link between the expression of 
Midkine and B7-H3. Exploring this link could be beneficial to the development of new immunotherapies. 
Midkine is heparin-binding growth factor and has been found to play a role in growth, survival, migration, and 
differentiation. It is overexpressed in tumors, which has been concluded to contribute to their malignant 
characteristics (Muramatsu, 2011). B7-H3 inhibits the activation of T-cells and autoimmunity. It has also been 
found to be expressed in several cancer types and has been associated with shorter survival time and 
increased recurrence. We will perform assays to assess the presence of these two molecules and their effects 
on one another in four different cell lines. These cell lines vary in their expression of B7-H3 and midkine and 
include A375, CACL, C8161, and SK-MEL2. A strong link between midkine and B7-H3 expression may 
indicate that midkine is involved in B7-H3 binding and help to determine whether they conduct signaling 
together Finding a specific B7-H3-interacting protein would have many implications for tumor-immune 
signaling and could provide novel information for future immunotherapies. 
 
 
 

#130 Brianna Miles*, Nataly Villalta*, Martina Gaspari 
Dixie State University College of Science, Engineering, and Technology 

 
“A Study of the Relationship Between hTR and hMRP in Human Cell Lines” 

 
Abstract: Cartilage-hair hypoplasia (CHH) is a human genetic disorder caused by mutations in the RMRP gene, 
which is transcribed as an RNA component of the mitochondrial RNA processing ribonuclease (hMRP). 
Dyskeratosis Congenita (DKC) is caused by a defective TERC gene which provides instructions for making 
human telomerase RNA (hTR). Interestingly, CHH patients share some of the clinical features of telomere 
syndromes such as growth retardation, anemia, and bone marrow failures leading to immunodeficiency. 
Previous studies have shown that downregulation of hMRP in HeLa cells through siRNA experiments causes 
downregulation of hTR. In addition, it was found that a hMRP pull-down assay captures hTR. These results 
suggest that hMRP and hTR physically interact. Our research further investigates this discovery by collecting 
RNA from transiently transfected VA13 and HeLa human cell lines and measuring the amounts of hMRP and 
hTR with a TaqMan Real-Time PCR Assay. We hypothesize that VA13 cells transfected with hTR will show 
an upregulation of hMRP directly correlated with a hTR increase. We also postulate that transfected HeLa 
cells will show a similar surge in both hTR and hMRP expression. We conclude that upregulation of one of 
these two non-coding RNAs, will cause increased levels of the other in these cell lines. 
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#131 Shaina Buccicardi*, Whisper Doliwa*, Dagny Hunt*, Mariangela Santiago*, Jeremy Bakelar 

Dixie State University College of Science, Engineering, and Technology 
 

“Cloning, Expression, and Purification of a Novel Catalase” 
 

Abstract: Rv2633c is a gene encoding a novel catalase enzyme in Mycobacterium tuberculosis. Previous 
research has indicated that this enzyme is upregulated by M. tuberculosis after infection and may be an 
important factor contributing to virulence in M. tuberculosis and other infectious Mycobacteria. Although this 
catalase could be an attractive new target for antimicrobial compounds, structural and mechanistic studies are 
needed to characterize its cellular function. In this work we have developed methods for cloning and expression 
of recombinant Rv2633c in E.coli. Purifications strategies have resulted in protein purified to greater than 90% 
over background. Further, enzyme activity of the recombinant protein has been verified in vivo. This work lays 
the critical groundwork for future endeavors aimed at characterizing the mechanistic details of this unique 
protein. 
 
 
 
 
 
 

#132 Hana Hanks*, Emily Flory* Halli Van Lehn*, Kartik Temburnikar, Caren Freel-Meyers, Rico Del Sesto  
Dixie State University College of Science, Engineering, and Technology 

 
“Design of hydrophobic compounds as targeted tuberculosis therapeutics” 

 
Abstract: Tuberculosis (TB) impacts about one quarter of the world’s population and is one of the leading causes 
of death globally. Typical therapeutic treatment involves frequent administration of antimycobacterial drugs at 
high dosage for an extended period that requires high adherence. Isoniazid (INH) is a commonly used drug in 
treating TB, but its use is threatened by the emergence of multi-drug resistance. INH analogs with improved 
intracellular bioavailability and enhanced efficacy are sought. To this end, we are pursuing a novel INH 
masking strategy to increase hydrophobicity and ultimately enhance permeation into TB cells within infected 
macrophages. Model compounds similar to INH have been synthesized through chemical conjugation to 
explore the feasibility of our approach. We discuss preliminary results on the INH conjugation strategy and 
potential of this strategy for treatment of TB. 
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#133 Kolbee Thornley*, Leslie Johnson*, Kimberly Jensen, Brenda Armstrong  
Dixie State University College of Health Sciences 

 
“The “Gold Standard” vs Herbal Mouth Rinses” 

 
Abstract: For many years, Chlorhexidine Gluconate has been considered the “gold standard” when it comes to 
antibacterial mouthrinses. It is used often in conjunction with scaling and root planing to decrease the bacterial 
level in the gingival pockets and allow for reattachment of tissue. However, studies have shown that 
Chlorhexidine has undesirable effects after prolonged use such as staining, metallic taste, bacterial resistance, 
and prohibits the reattachment of tissue. The purpose of this abstract is to demonstrate that there are other 
alternatives available besides Chlorhexidine with similar benefits, and without the adverse effects. Many 
Randomized Controlled Trials were conducted in order to compare the effectiveness of Chlorhexidine to 
natural alternatives such as Triphala, Pomegranate, and Turmeric. The studies included participants who 
presented with plaque induced gingivitis and periodontitis. The participants underwent scaling and root planing 
and given thorough oral hygiene instruction. After the duration of the studies, the three natural mouthrinses 
demonstrated to have higher efficacy in reducing plaque, gingivitis, periodontitis, and bacterial levels in the 
mouth. The results obtained through these studies are useful when considering the need for adjunctive therapy 
to promote healing in the oral cavity. These alternatives may be used longer without the adverse effects that 
come with using chlorhexidine. These products are natural, more affordable, and do not acquire bacterial 
resistance as compared to the use of Chlorhexidine. 
 
 
 

#134 Allie Ellerman*, Brooklen Williams*, Brenda Armstrong  
Dixie State University College of Health Sciences 

 
“Fluoride...or not?” 

 
Abstract: Data is lacking in the United States concerning alternative choices to fluoride. Fluoride is commonly 
used in dental offices to prevent caries and treat dentinal hypersensitivity. Dental caries is the most common 
chronic disease and up to 85% of the population suffer from dentinal hypersensitivity. Many patients fear the 
ingredients in fluoride and refuse to use it. The purpose of this study was to conduct research on an alternative 
treatment option to fluoride called nano- hydroxyapatite. Nano-hydroxyapatite comes from hydroxyapatite 
which is a biocompatible material that is naturally occurring in our bones, teeth, and saliva. A broad search 
was conducted using the internet database, Pubmed. Primary sources were chosen from published studies 
between 2011 and 2020. Some of the studies show that nano-hydroxyapatite may be more beneficial than 
fluoride. However, overall, the research shows that the best therapeutic treatment can be reached by using 
both. Overall, the research shows that there are observable benefits from using nano-hydroxyapatite. More 
research needs to be done to make a definitive conclusion if nano-hydroxyapatite has the same or more 
beneficial outcomes compared to fluoride. As a result of this research, it is now evident that fluoride is not the 
only medicament that is shown to benefit the enamel structure of a tooth. This treatment could be a relevant 
option for dental offices in the future. Nano-hydroxyapatite could be used on children, pregnant women, and 
health-conscious individuals as an alternative to fluoride due to its natural composition. 
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#135 Vanessa Wilson*, Katelyn Radmall*, Brenda Armstrong 
Dixie State University College of Health Sciences 

 
“Low-Level Laser Therapy for Dentinal Hypersensitivity” 

 
Abstract: For many years dentinal hypersensitivity has caused numerous patients continuous pain. Dentinal 
hypersensitivity is defined as a short, sharp pain in response to a stimulus and cannot be connected to any 
other form of dental defect or pathology. Research has shown that about one in every six patients are affected 
by dentinal hypersensitivity. Laser treatment is a recently discovered option that may provide long-lasting 
reduced sensitivity for patients. A PubMed search was conducted to find articles containing research on low-
level laser therapy for dentinal hypersensitivity. Studies were evaluated for efficacy with laser treatment as 
well as long-term treatment. The literature confirmed the long-term relief of dentinal hypersensitivity to the 
formation of secondary dentin that forms during laser treatment. The results indicate that low-level lasers are 
an effective treatment for patients with dentinal hypersensitivity. There is evidence that they have long-term 
effects lasting from 3-6 months. Research has shown that laser therapy is a more comfortable and faster 
treatment, which may increase the patient’s willingness to receive treatment for their sensitivity. This 
information will be useful in clinical application by providing low-level laser therapy as a long-term treatment 
option for patients who suffer from dentinal hypersensitivity. 
 
 

#136 Bonny Harris*, Rebekah Heaton*, Kimberly Jensen   
Dixie State University College of Health Sciences 

 
“Efficacy of Peptides in Tooth Remineralization” 

 
Abstract: For over 100 years fluoride has been used as a standard for re-mineralizing tooth structure and 
potentially preventing decay. Since dental caries is the most common disease in the world, then it is necessary 
for dental professionals and researchers to stay updated on the most effective treatment methods for decay. 
Analyses were made based on current scientific literature comparing the effectiveness of fluoride to self-
assembling peptides. The methods throughout the literature included measuring the success of arresting 
carious lesions in intact human teeth, extracted human teeth, and extracted bovine teeth. The carious lesions 
were either naturally occurring in intact teeth or created in extracted teeth using various acids. Interventions to 
treat the carious lesions were no treatment or placebo, fluorides, peptides, or a combination of both fluorides 
and peptides. Once interventions were complete, instrumentations- including laser fluorescence, Visual 
Analog Scales and Nyvad visual-tactile classification criteria- were performed and the results recorded. 
Carious lesions were most unchanged in depth by the placebo, followed by Fluoride alone.  The greatest 
decrease in lesion size came from Peptides alone or Peptides combined with Fluoride.  All studies in this 
research showed significant differences between no treatment, fluoride alone and SAPM/fluoride treatments 
of demineralized lesions in enamel. A future study, comparing the application of fluoride varnish, SAPM varnish 
and a combination SAPM/fluoride varnish, side-by-side, in a double-blind clinical trial will be most helpful to 
determine a new standard for arresting carious enamel lesions in human teeth. 
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#137 Rylee Slack*, Marie Swejkoski*, Kimberly Jensen 
Dixie State University College of Health Sciences 

 
“The Future of Silver Diamine Fluoride” 

 
Abstract: Early childhood caries is a major chronic disease faced by children all over the world. Silver diamine 
fluoride (SDF) is an alternative treatment for dental caries little understood outside the dental field. The people 
who could benefit most from its application lack the information to make informed decisions about treatment. 
Information for the poster was gathered from systematic reviews and clinical trials studying patient compliance, 
knowledge and education, prevention versus restorative benefits, esthetics, ease of application, and protective 
capabilities of SDF. In one study, researchers determined 67.5% of parents agreed to have SDF placed on 
their children’s posterior teeth where black staining due to SDF could not be seen as compared to 29.7% who 
agreed to have it placed anteriorly. Another study compared concentrations of SDF to determine which best 
arrested carious lesions. 38% concentration of SDF applied every 6 months produced the best results as 
compared to other concentrations applied every 12 months. In a third study, 77% of dental students indicated 
that they knew SDF could treat caries and about 80% were aware of the adverse effects of SDF including 
staining and gingival irritation. This study revealed that the more education the respondents received about 
SDF, the more likely they were to promote its use among patients in clinical practice. These three studies 
demonstrate the need for SDF education in schools and healthcare. With more understanding, dental providers 
can recommend SDF to children from all socioeconomic levels to help maintain oral health and hygiene. 
 

#138 Sarah Graham*, Rachael Schweitzer*, Brenda Armstrong 
Dixie State University College of Health Sciences 

 
“Oral Health Defects Associated with Bipolar Disorder” 

 
Abstract: Bipolar disorder is increasingly being recognized for its association with health problems in the oral 
cavity. Several factors compound to create problems for patients with bipolar disorder: oral side effects of 
required medication, high comorbidity with periodontal disease, and behavioral changes across the various 
stages of bipolar disorder. How do oral health care providers provide effective and lasting treatment to patients 
with bipolar disorder? A PubMed search was conducted and resulted in many relevant articles containing 
research on bipolar disorder and oral effects associated with bipolar disorder. Each article was read and 
assessed for reliability in association with this topic.  
 The available research conclusively establishes that the oral cavity of a person diagnosed with bipolar 
disorder will likely feature significant oral health problems. Depending on the phase of the patient’s bipolar 
disorder, oral health may be neglected or manically pursued to the point of damage. These issues range from 
periodontal disease, severe tooth wear, and xerostomia. 
 Dental professionals play a critical role for patients diagnosed with bipolar disorder and should help 
them manage their oral health during their periods of fluctuating mood. These patients need additional 
education to manage medication side effects, often severe xerostomia, periodontal disease, and sometimes 
hard and soft tissue damage. It is critical that dental professionals address mental health issues in the health 
history paperwork and find ways to educate and support those with bipolar disorder and other mental health 
issues. 
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#139 Madison Phillips*, Camri Ludvigson*, Brenda Armstrong   

Dixie State University College of Health Sciences 
 

“Yoga and Musculoskeletal Disorders” 
 

Abstract: Musculoskeletal disorders are the most common disorders experienced by dental professionals. 
These conditions can cause health professionals to take a leave of absence, change professions, or retire 
earlier than expected. Professionals use a variety of methods to relieve this pain, including participating in 
yoga. The purpose of this study is to determine if the use of yoga will decrease musculoskeletal pain in dental 
professionals. Using the search parameters of “yoga AND dental musculoskeletal”, “yoga AND lower back 
pain”, “yoga AND musculoskeletal disorders”, six research articles were reviewed including randomized 
controlled trials, systematic reviews, and meta-analysis. The results concluded that while more research is 
needed, the use of yoga will decrease musculoskeletal pain for dental professionals. This component will help 
dental professionals continue to work without having to change careers or take an early retirement. Therefore, 
yoga is a recommended solution for easing musculoskeletal pain experienced by the dental professional. 
 
 

#140 Ashlynn Olsen*, Stefanee Peacock*, Kimberly Jensen   
Dixie State University College of Health Sciences 

 
“Virtual Reality in Dentistry” 

 
Abstract: For a patient in a dental office, will the use of virtual reality distraction be effective in reducing dental 
anxiety? Many people struggle with dental anxiety which often leads to difficulty providing treatment for these 
patients. In turn dental treatment becomes more time consuming for the clinician, who is already on a tight 
time restriction. The dental appointment can end up as a negative dental experience for the patient, which may 
end up being a barrier to care later on in life as they avoid dental treatments. The use of distraction methods 
are the most common technique used for dental anxiety and pain. Virtual reality distraction is a new tool being 
tested on its efficacy with dental anxiety. METHODS: Student researchers, researched the topic of virtual 
reality in dentistry via google scholar and PubMed. The students read through multiple studies including meta-
analysis and systematic reviews. They found multiple studies on virtual reality in dentistry used to alleviate 
pain, anxiety, or other distractions, ranging from children to adults. RESULTS: The studies and results 
concluded that virtual reality is an effective distraction method for dental anxiety. This distraction method 
requires no previous training or education meaning any dental professional can operate the device and assist 
the patient using it. Virtual Reality helps alleviate pain, along with being safe, cost-effective, and noninvasive, 
resulting in a positive dental experience, a happy patient equals a happy clinician. Virtual reality could change 
dentistry for many patients and allow an increase to access of care, removing a barrier. 
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#141 Gwen Benskin*, Lindsey Erickson*, Kimberly Jensen   

Dixie State University College of Health Sciences 
 

“Chew on This: Mastication & Cognitive Connection” 
 

Abstract: With an ever-aging population, there is little knowledge between the link of mastication and cognitive 
dysfunction due to aging and tooth loss. There is an apparent need for this knowledge to be brought to light to 
the general population and healthcare providers, especially those working with the current aging population. 
In these studies, findings were collected using the Mini Mental State Exam (MMSE), Optocall chewable testing 
material, dental status assessment, and basic activities of daily living. In one of the studies conducted, 25 
participants were deemed cognitively normal and 30 participants were deemed cognitively impaired. When 
comparing these two groups it was found that only 36% of the participants in the cognitively normal group had 
less than 20 teeth, versus 86.6% in the cognitively impaired group had less than 20 teeth; showing there is 
statistical significance between cognitive ability and the number of teeth present in the mouth. These results 
indicate that there is a need to place an emphasis on preventative oral care throughout one’s life, continuing 
even into older age. This research is important to help educate, not only the elderly, but those who care for 
them about the importance of keeping their dentition and chewing abilities to maintain their cognitive function. 
 
 
 

#142 Payton Burg*, Sydney Allen*, Kimberly Jensen 
Dixie State University College of Health Sciences 

 
“Bone Clones” 

 
Abstract: In the past, bone-marrow derived stem cells were commonly used in regenerative medicine, but there 
are new methods being explored to determine if this less invasive procedure is as or more effective than 
previous methods. Many different research articles were compared. These articles discussed the use of 
periodontal-derived stem cells to repair bony defects in the mandible and calvaria of mice, compared 
regeneration of oral-derived to bone marrow-derived stem cells, and replaced pulp cells in children who 
suffered from pulpitis. All of the research showed successful results from using stem cells derived from oral 
tissues. In replacing bony defects of calvaria of mice, stem cells taken from human PDL exhibited significantly 
higher proliferation rates than other cell methods. Bone reconstruction was proven to be successful in gingival-
derived mesenchymal stem cell therapy as well, shown in the mandibular defects of mice. Regenerative 
medicine involving oral tissue-derived stem cells to replace bone is still in its trials and more research needs 
to be done in order to determine the safety and efficacy. There are many benefits to harvesting stem cells from 
gingival or PDL tissue rather than the invasive procedures used to get to the bone marrow stem cells. Oral-
derived stem cells also show superior differentiation capacities compared to stem cells harvested from bone 
marrow. With its proven success thus far, this research gives those in the dental field something to look forward 
to, such as periodontal tissue regeneration, tooth root regeneration, and even whole tooth regeneration. 
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#143 Lindsey Butts, Mac Jolly, Aaron Machen, Tyler Wall, Ben Wilde 
Rocky Vista University College of Osteopathic Medicine 

 
“Evaluating the Use of ECGs in Nursing Homes” 

 
Abstract: Electrocardiograms (ECG) can be a useful tool in assessing various situations related to the 
cardiovascular system. While mainly used for assessing cardiac arrhythmias and ischemic events, ECGs can 
also be used for assessing fall risk and stroke recovery. We are curious to know the use of ECGs in the setting 
of nursing homes, as these machines may prove to be a valuable resource to medical personnel in reviewing 
the health of their patients. The original practice standards were published in 2004 and we want to see how 
facilities are using ECGs now. Our project is centered around questioning nursing homes in Utah and 
surrounding states about their use of ECGs. We will do this by sending out a survey containing questions to 
meter the use of ECGs in their respective facilities. Results are pending, after receiving the surveys we will 
assess the results to comment on the current state of ECGs use in nursing homes. A future project would be 
to start to do baseline ECGs on all the patients in the Southern Utah Veterans home, perform ECGs at regular 
intervals, and add evidence to the literature for possible new standards for use of ECG. 
 
 
 
 
 

#144 Travis Ficklin, Jesse Clingman 
Dixie State University College of Health Sciences 

 
“Effect of a novel training device on spin rate and spin efficiency in Division-1 intercollegiate baseball pitchers” 

 
Abstract: Baseball pitchers train to vary their pitch types, spins, trajectories, and velocities in order to deceive 
batters. For pitches that deviate from a projectile path trajectory (i.e. – pitches that break vertically and/or 
horizontally), spin rate (revolutions per minute – RPM) and spin efficiency (the percentage of the spin axis 
which is perpendicular to the direction of ball travel) have the largest effects on the effectiveness of such 
breaks. Accordingly, pitchers with access to ball flight tracking technology measure and attempt to improve 
these metrics through a variety of training methods. The purpose of this study was to investigate changes in 
these metrics associated with the use of a novel training device which alters the moment of inertia of the 
baseball. A Rapsodo ball flight tracker was used to collect pitch metrics, and then ANOVA was used to make 
within comparisons of spin rate and efficiency before and after using the device, as well as between 
comparisons for pitchers who used the device and those who did not. A description of the moments of inertia 
for unaltered and altered baseballs is also presented. 
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#145 Bryce Stroud*, Jordan K. Scott*, Rafe B. Kitchell*, Trevor Terrill, Travis Ficklin 
Dixie State University College of Health Sciences 

 
“Difference in the dissipation of forces to the head in high and low-end full face bicycle helmets” 

 
Abstract: Brain injuries in bicycle riding are linked to forces transferred through the helmet to the head of its 
wearer. Technologies designed to dissipate force during impacts have been a focus in the helmet industry, 
and helmets must pass basic testing to be legally sold and used by riders. However, few studies have 
investigated the degree to which choices in technology and design can increase effectiveness. This study aims 
to measure the dissipation of forces imparted to the outer shell, via helmet design, to the inner shell in full face 
bicycle helmets during linear impacts. Changes in acceleration from the outside of the helmet to the inside of 
the helmet were observed in this study to investigate the effectiveness of different helmet technologies and 
cost. The current benchmark testing standard in full face bicycle helmets is called DOT, which does not give 
detailed information about a helmet’s degree of effectiveness. Two helmets were used which differed in cost 
and design technology. Four accelerometers provided data from the outer shell, inner shell, and a dummy-
head secured in the helmet. An apparatus was constructed to standardize drop height and impact zone. Ten 
drops were made for each of three impact locations per helmet. Differences in accelerations between outer 
and inner shell were investigated within and between helmets. The higher end helmet was expected to have 
a greater effect in decreasing acceleration to the head than the lower end helmet 
 
 
 

#146 Jesse Clingman, Carson Hopp*, Travis Ficklin 
Dixie State University College of Health Sciences 

 
“Comparison of hand, ball, and finger velocities during a curveball baseball pitch delivery” 

 
Abstract: The overhand pitching motion used in baseball is a complex flail like motion in which the large, lower 
limbs of the body generate and transfer momentum to the smaller, upper limbs of the body to produce ball 
velocity and precision. Forces imparted by the fingers on the ball during delivery and leading up to ball release 
are crucial in determining the flight, trajectory, and velocity of the ball, and are the final forces made on the ball 
by the pitcher. Although the curveball is widely used and taught, it remains unknown what the precise kinematic 
parameters of the hand and ball interaction are. The purpose of this study was to measure and compare 
velocities of the pitcher’s hand, fingers, and the ball while throwing a curveball. Multiple skilled overhand 
throwers threw curveballs, the releases of which were recorded using high speed Sony cameras capturing at 
1000 Hz, with the optical axis of the camera aligned perpendicularly to the plane containing a line from the 
pitching rubber to home plate and the vertical direction. The known dimensions of the baseball were used to 
calibrate distances. The motions of the fingers, the center of mass of the hand, and the ball were tracked. 
Time-series profiles of each tracked landmark are presented as a description of the hand’s motions used to 
produce a curveball pitch. 
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#147 Ethan Del Toro*, Loren Olsen*, Bradley Mahew*, Carson Hopp*, Travis Ficklin 
Dixie State University College of Health Sciences 

 
“Barbell kinematics and power with and without leg drive in the bench press lift” 

 
Abstract: Within the sport of powerlifting, a bench press movement begins with a lifter laying supine on a bench 
with feet on the floor and arms extended to hold a loaded weightlifting bar above the lifter. The lifter then allows 
the bar to descend to the chest under control, followed by pressing the bar upward until fully extending the 
arms at the end of the movement. Different cues and training methods have been used in an attempt to 
maximize the amount of weight one can lift. One of these cues is to use leg drive, meaning to engage muscles 
of the lower extremities to push downward on the floor at the beginning of the upward portion of the movement. 
The purpose of the study was to determine if using leg drive increased performance when compared to not 
using leg drive. Lifters who willingly participated in the study performed a bench press at 90% of a self-reported 
1-repetition maximum (1RM) twice: once with feet down utilizing leg drive, and once with feet off the floor. The 
research aims to test for several relationships and differences. First, a relationship will be investigated between 
Ground Reaction Force (GRF) and barbell velocity, acceleration, and expressed endpoint power. Second, the 
GRF from individual feet will be analyzed for differences associated with asymmetry. Lastly, the difference 
between lifts made with and without leg drive will be analyzed for differences in barbell velocity, acceleration, 
and power. 
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Virtual Poster Presentations 
3:00 – 4:00pm 

HPC 104 
Moderator:       Zoom: https://dixiestate.zoom.us/j/88565674295 

 
3:00 pm Tyler Adams, Jessica Carlson, Jing Gao 
#150  Rocky Vista University School of Osteopathic Medicine 
 

“Color M-mode ultrasound in assessment of adult carotid arteries” 
 

Abstract: The common carotid artery (CCA) is the major blood vessel supplying the head and neck and it is 
subject to various parameters regarding cardiovascular evaluation. In the aging of artery walls they become 
thickened and stiff, due to various comorbidities such as intima-media thickening, plaque buildup, and decrease 
of elasticity due to hypertension, degeneration and other environmental stresses. In this study we introduced 
the use of color M-mode ultrasound, a conventional ultrasound technique and available in almost all ultrasound 
scanners, for the evaluation of CCA distensibility in association with patient age. This study evaluated 100 
patients (55 male and 47 female, ages 22-83) using color M-mode. An ECG tracing was used to identify blood 
flow during cardiac systole and diastole. The total number of arteries evaluated based on image quality and 
ECG detected was 124. Each image was evaluated for CCA diameter (CCA-D) during the cardiac cycle and 
distensibility. The mean pixel count in color M-mode was processed off-line. Statistical evaluation date using 
ANOVA indicated that significant differences in CCA distensibility, CCA-D and systole pixel count for red, green 
and blue among the three age groups and decrease with age. These results are consistent with understanding 
that artery wall stiffness increases with age. 
 
 
 

3:05 pm Bryan Daines, Baydon Hilton, Vanessa Pazdernik 
#151  Rocky Vista University School of Osteopathic Medicine 
 

“Early Herpes Zoster Manifestations Associated with Parkinson's Disease” 
 

Abstract: Herpes Zoster (HZ), also known as shingles, is a painful, unilateral vesicular eruption in a dermatomal 
pattern. It is caused by the reactivation and anterograde spread of varicella-zoster virus (VZV) from regional 
ganglia. Immunocompromised patients are at an increased risk of VZV reactivation due to reduced T cell-
mediated immunity. There is evidence that degradation of the central dopaminergic system is associated with 
a diminished immune response. Parkinson Disease (PD), the second most common neurodegenerative 
disease, is described as a progressive deterioration of dopaminergic neurons in the basal ganglia. Our study 
reviews data from the Michael J. Fox Foundation for Parkinson's Research to further explore if there is a 
relationship between these two conditions. In our population it appears that manifestations of shingles in 
patients less than 50 years old may be a precursor to the development of Parkinson's Disease.  
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3:10 pm Abel Reed*, Vinodh Chellamuthu 
#152  Dixie State University College of Science, Engineering, and Technology 
 

“Modeling the Opioid Epidemic and its Impact on Rehabilitation” 
 

Abstract: The U.S. is currently facing an opioid crisis that causes two out of three of the overdose deaths within 
the nation, while addicts of opioids suffer side effects such as depression, mood swings, loss of libido, 
headaches, and death.  Over the past decade, the population of opioid addicts in the U.S. has increased, 
causing a negative impact on the nation’s upcoming generations' development.  The consequence of the 
increased addicted population size is higher death rates among young adults and a reduced life expectancy for 
the U.S.  population.  To understand why opioid addiction is rising in the U.S., we need to better understand 
the relationship between the rate at which opioid based painkillers are prescribed and the rate at which opioid 
addicts enter rehabilitation programs.  We have developed a mathematical model that utilizes a system of 
nonlinear differential equations to investigate addictive phenomena in the opioid epidemic.  We solved this 
model using a standard finite difference numerical scheme, with our numerical simulation results showing a 
broad view of what factors are directly contributing to the growth of the addicted population within our society. 
We also incorporated seasonality into the model to reflect the variability of prescription rates within opioid 
dynamics.  Our model could be used by hospitals and rehabilitation centers to discern when their patients are 
most liable to become addicted as well as what factors are directly contributing to the potential addiction of their 
patients.  
 
 

3:15 pm Kimball Hooper*, Trevor Terrill  
#153 Dixie State University College of Science, Engineering, and Technology 
 

“Assessing the factors that affect water permeability of mortar for use in aquaponics” 
 

Abstract: Current commercial aquaponics systems are costly and designed to produce leafy greens or herbs, 
but are often not suitable for fruiting or sprawling plants. These problems could be solved by creating a more 
economical way to make a waterproof mortar channel, which would in turn create a more reliable, low cost, and 
robust system. Concrete and mortar are generally considered permeable to water, while ferrocement is used 
to create water tanks. These three substances all contain the same materials – their primary differences are 
found in the ratios of materials and the manufacturing process. While some studies have analyzed these 
variables in isolation to evaluate the cured strength of mortar, this research project explores the limits of the 
aggregate content, water curing conditions, and the water-to-cement ratio as it relates to the overall water 
permeability. This project involves casting multiple samples that varied in sand content, water-to-cement mix 
ratios, and water curing conditions. Once these samples were cast, they cured for 28 days. After this curing 
period, the samples underwent testing which involved sealing a 2-foot-tall PVC tube on top of each of them, 
filling the tube with water, and then comparing how fast the water permeated through each sample. The results 
of this project have the potential to improve current commercial aquaponics systems by providing an economical 
water-tight mortar mixture that could save water and increase plant yields. Overall, this research could allow 
aquaponics to expand and become a more feasible system that could produce a larger variety of crops.  
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3:20 pm Pamela Holiday*, Robert H. Oxley 
#154 Dixie State University College of Humanities and Social Sciences 
 

“How Intersectionality, Lack of Diversity and Inclusion Affects Outdoor Recreation Use:  
An Examination of Outdoor Leadership Academy (OLA) and Underrepresented Social Groups” 

 
Abstract: There is a lack of diversity identified in National Park visitor statistics. As a result of that finding, a 
development of outdoor recreation programs aimed to address and provide outdoor experience opportunities 
to marginalized social groups has been initiated. One of those organizations, the Outdoor Leadership Academy 
(OLA) at Dixie State University, is designed to provide outdoor experiences and leadership development for 
underrepresented groups. Specifically, the OLA works with individuals who self-identify as belonging to social 
groups such as minorities, individuals with health disparities, LGBTQ+ and/or from a low socioeconomic 
background. Under the Quality of Life Initiative, the Institute for Social Research (ISR) will collaborate with OLA 
for the 2020-2021 study. Through mixed research methods and with OLA’s support and access to social groups, 
the ISR will analyze levels of change and/or patterns of social group behavior. The ISR seeks to reveal the level 
of detriment in having a social status within an underrepresented social group and its impact on outdoor 
recreation opportunity and activity. Due to the COVID-19 pandemic and social distancing guidelines, data 
collection through participant observation for the 2020-2021 OLA outdoor activities are limited and a small 
sample was collected through survey. The sample provided a window of results showing OLA’s steady impact 
on alleviating the discrepancy between outdoor participation for underrepresented groups. 
 

3:25 pm Alena Walker*, Robert H. Oxley 
#155 Dixie State University College of Humanities and Social Sciences 
 

“Discrimination and Sexual Orientation Issues in Outdoor Recreation Programs” 
Abstract: Historically, outdoor recreation programs have examined the experiences of heterosexual, Caucasian 
and limited levels of African American people throughout excursions. Furthermore, higher education institutions 
have identified disproportionate levels of representation and participation for all genders and sexual 
orientations. Whilst involvement is beneficial, the exclusion of these groups and their unique backgrounds has 
affected their wellbeing, inhibited their capabilities and deprived them of leadership opportunities. In addition to 
underrepresentation, participation of Lesbian, Gay Bisexual, Transgender, Queer, Intersex, and Asexual 
(LGBTQIA+) community members and women are inferior to heterosexual, male-identifying people as a result 
of scarce knowledge prior to activities, preconceptions of treatment or deficient access to public amenities. 
Consequently, the Institute for Social Research (ISR) at Dixie State University has collaborated with the Outdoor 
Leadership Academy (OLA), an organization dedicated to providing underrepresented groups with access to 
public lands and recreation, for the 2020-2021 Quality of Life Initiative study to examine outdoor leisure 
practices. An analysis of OLA excursions and participants has been used to compare organizations who are 
engaged in the inclusivity for those within the LGBTQIA+ community and all genders in an effort to show how 
this affects their overall experience. Due to COVID-19, there were limitations to studying current OLA 
operations, but as an alternative, their documents from the 2017-2019 academic year were assessed as well 
as observation, surveys, and data from OLA’s past participants’ experiences. Additionally, the information from 
the secondary analysis of others’ practices has provided insights into understanding the impact of 
underrepresentation in these programs. 
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3:30 pm Jamie Cormani-Denney*, Robert H. Oxley 
#156 Dixie State University College of Humanities and Social Sciences 
 

“Effects of Limited Access to Social, Emotional & Intellectual Benefits of Outdoor Recreation  
for Underrepresented Groups” 

 
Abstract: The National Parks Services (NPS) has recognized the lack of diversity among park visitors for 
decades. This includes underrepresented social groups such as individuals from a minority or ethnic 
background, a low socio-economic class, the LGBTQIA+ community, and those who suffer from disabilities. A 
survey done by NPS in 2008-2009 discovered that while thirty-seven percent of the population in the United 
States was made up of minority groups, only twenty-two percent of visitors to National Parks were people of 
color. Outdoor adventure is accessible to everyone, though the National Parks seem to be inspiring older, White 
adults more than anyone else. While the NPS understands this lack of interest in the outdoors may hurt their 
bottom line, social scientists have revealed the cultural lack of connection to outdoor recreation could lead to 
increased mental health issues and fewer leadership opportunities for underrepresented groups. The Outdoor 
Leadership Academy (OLA) at Dixie State University (DSU) works to provide outdoor experiences to 
marginalized social groups. This Quality of Life Initiative 2020-2021 study will be directed by the DSU Institute 
for Social Research (ISR), will seek to identify a correlative link for underrepresented social groups to improve 
mental health through participation in outdoor adventure experiences. Due to the COVID-19 pandemic and 
social distancing guidelines, data collection through participant observation for the 2020-2021 OLA outdoor 
activities was limited. As an alternative, surveys, interviews, and data collected by OLA from the 2017-2019 
academic years will be assessed.  
 

3:35 pm Jo Whitney*, Robert H. Oxley 
#157 Dixie State University College of Humanities and Social Sciences 
 

“Differing and Preferred Outdoor Recreation Activities for Underrepresented Social Groups” 
 

Abstract: The intent of the Outdoor Leadership Academy (OLA) is to offer opportunities to underrepresented 
groups whose participation in outdoor leadership activities have been shown to be lower than the majority 
participants, able-bodied, heterosexual caucasian men. OLA offers a large variety of activities with the hope 
that this variety will teach participants not only how to become leaders in their community, but also mentors to 
their peers. Literature review further shows that within minority groups, varying ethnic groups, and cultural 
groups, there is a difference in preference for the way in which people want to spend their time outdoors.  
The Institute for Social Research (ISR) at Dixie State University collaborated with OLA for a 2020-2021 Quality 
of Life Initiative study. In this study, the ISR used research mixed methods and administered a survey to assess 
whether or not OLA is meeting its goal to empower its participants, and if provided activities are beneficial. 
Through survey data analysis, the ISR evaluated and compared how different activities were preferred by some 
groups, race/ethnic groups, genders and those who identified to belong to the LGBTQIA+ community more than 
others. Despite limitations and a small sample size, this section of the study has found there is an activity 
preference for racial and minority groups, women, LGBTQIA+, and low household income groups. Theories 
that may associate with the differences of activity preference could stem from discrimination, historical trauma, 
victimization and limited access to resources (equipment, travel cost, etc.). 
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3:40 pm Sarah Wood*, Robert H. Oxley 
#158 Dixie State University College of Humanities and Social Sciences 
 

“Intersectionality and Outdoor Leadership Programs” 
 

Abstract: In 2013, the National Park Service (NPS) created the Office of Relevancy, Diversity and Inclusion (RDI) 
to address the lack of diversity among park visitors. NPS states, “The mission of the [RDI] is to champion for 
an organizational culture that is increasingly inclusive and participatory, which values the diverse ideas, 
experience and background of every individual, and empowers an innovative, flexible and resilient NPS to 
engage the opportunities and challenges of the future.” The Outdoor Leadership Academy (OLA)’s mission is 
to provide outdoor experiences and leadership development for underrepresented youth, including students 
who sometimes fall into two or more of these underrepresented groups. Research on those belonging to more 
than one group, referred to as intersectionality, shows us that an individual’s possession of multiple different 
social identities can lead to different levels of privilege and discrimination. An acknowledgement of 
intersectionality allows researchers to show the complexity of identity formation and maintenance and gives 
outdoor leadership programs insight into disparities. Through the Quality of Life Initiative 2020-2021 study, the 
Institute for Social Research (ISR) will attempt to track students who self-report as being a member of multiple 
underrepresented groups to OLA to show additional burdens they may face and how they feel OLA helps 
address these issues. Survey analysis, interviews, and participant observations will be used to show the links 
between intersectionality and outdoor leadership experiences.  However, due to the COVID-19 pandemic and 
social distancing guidelines, data collection through participant observation for the 2020-2021 OLA outdoor 
activities may be limited.  
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#159 Emmaline Rawlinson*, Addison Solt*, Chizu Matsubara   

Dixie State University College of Education 
 

“Can Culture be Taught in the Pandemic World Through Remote Learning?” 
 

Abstract: Students Helping English Language Learners (SHELL) Program at DSU is a unique tutoring program 
that assists international students develop socio-culturally appropriate conversation skills and become 
acquainted with American culture. According to numerous theories in Second Language Acquisition, these two 
elements are imperative to enhance learning in an academic environment. Based on the knowledge from ESL 
endorsement courses, the tutors have instructed the international students purposefully in-person as they 
focused on helping them to succeed at DSU. However, due to the recent COVID-19 pandemic less international 
students have been able to attend DSU physically because of travel restrictions. The tutors believe that as the 
world changes during this pandemic, they must adjust their way of teaching accordingly. This presentation will 
explore how SHELL tutors will continue to teach language and culture through remote learning. To develop an 
effective remote learning plan, various information will be collected from professors, students in the SHELL 
program, other professionals, as well as appropriate research articles. In addition, with the implementation of 
qualitative research methods, this research will help to provide tutors new teaching strategies that can be 
exclusive to remote learning. In conclusion, the tutors are excited to continue researching how culture can be 
taught in the current pandemic. 
 
 

#160 Marissa Foster   
Rocky Vista University School of Osteopathic Medicine 
 

“Viral Cardiomyopathy and Stroke in a Twenty-Four-Year-Old” 
 

Abstract: Suspected acute viral dilated cardiomyopathy during the COVID-19 pandemic, pathogen unknown. 
Course complicated by cardioembolic stroke. 24-year-old man with no significant medical history presented 
with tachycardia and new onset fever. SARS-Cov-2 Antigen indeterminate, reflex COVID pCR negative, COVID 
IgG antibody negative, viral respiratory panel negative. Workup revealed prolonged QTc, elevated BNP, LVEF 
of 10% on TEE, and RVEF of 15% on cardiac MRI. DVT prophylaxis with enoxaparin, rate control with 
carvedilol, and lisinopril to reduce cardiac remodeling. Pt had cardioembolic right M1 MCA stroke noted 1.3 
hours after last normal check. Enoxaparin and lisinopril held, and tPA given within 30 minutes of stroke 
discovery. Pt regained full function within 24 hours. After MRI ruled out bleeding, anticoagulation with apixaban 
to be continued indefinitely until evidence suggests LV recovery. Given the increased incidence of stroke in 
HFrEF, increased monitoring frequency of new HFrEF Pts both in and out of hospital should be considered as 
the benefit of early intervention cannot be underestimated.   
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#161 Riley Hensley*, Randy Sharp*, Rico Del Sesto   

Dixie State University College of Science, Engineering, and Technology 
 

“Inhibitory Effects Of Ionic Liquids And Deep Eutectic Materials On Pathogenic Bacteria” 
 

Abstract: A growing number of bacteria including Pseudomonas aeruginosa and Methicillin Resistant 
Staphylococcus aureus (MRSA) have increasing resistance to antibiotics. These pathogenic bacteria cause 
serious infections that can lead to severe recurring ulcers, and potentially limb amputation and death. Since 
both of these bacteria have developed a very strong resistance to antibiotics, an alternative method of treatment 
that can potentially avoid resistance mechanisms needs to be developed. Deep-eutectics and ionic liquids 
provide an alternative materials approach, and have long been suspected of having the potential to inhibit the 
growth of antibiotic resistant bacterial strains. Two deep-eutectic ionic liquids, Choline Geranate (CAGE) and 
Choline Citronellate (CACI), were tested to evaluate their inhibitory effect against P. aeruginosa and MRSA. 
The minimum inhibitory concentration (MIC) was tested using the disc method with various concentrations of 
CAGE and CACI was also performed to determine if either was effective in inhibiting the growth of the bacteria. 
It was found that CAGE and CACI had minimal inhibitory effect against the growth of MRSA in this type of 
environment. Both materials did have an inhibitory effect on the growth of P. aeruginosa. The growth medium 
and solvation of the ionic liquid materials both impacted efficacy as well. While the exact nature of that effect is 
still unknown, gram staining shows the bacteria within a certain radius of the disc exhibited degradation in the 
cell wall. The nature of interaction of CAGE/CACI with the bacterial cells and this observed degradation 
mechanism is unknown at this time, and future experiments will help elucidate this mechanism and eventually 
allow the engineering of more effective materials. 
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For complete abstract listing, please see the online schedule at http://bit.ly/DSUResearch 
 

Computers and Projectors will be available for oral presentations, along with  
standard office software (PowerPoint, Adobe Reader, etc.). 

 
Posters should be no larger than 36” high x 48” wide, and ready to hang on wall boards 

 (hanging pins and velcro will be provided). 
 

Parking is available in the lots and streets surrounding the HPC along 700 E.  
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