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Oral Presentations 
1:30 – 3:30pm 

 
Humanities and Social Sciences   -    Innovation Plaza 139 
 
1:45 pm Jennifer Marsh*, Dr. Stephen Armstrong 

Dixie State University College of Humanities and Social Sciences 
 

“Never Smaller: Pain in Perspective” 
 

 Abstract: "Never Smaller" is an essay about the night my father wanted to kill me and the effects I've 
carried forward from that night. It isn't a tragedy. Rather, my story highlights the ability of the human spirit 
to make good from an impossibly bad situation. This creative nonfiction essay uses three structural 
elements regularly employed in successful narratives: dramatic rendering of scene; characterization 
through action and dialogue; and extensive use of figurative language, including symbolic imagery. While 
preparing for, composing and revising this piece, I have explored and adopted techniques that inform the 
works of several contemporary nonfiction writers such as Ryan Van Meter, Jamaica Kincaid and David 
Sedaris. "Never Smaller," in short, draws upon and exemplifies the comprehensive scholarship and 
exhaustive practice I have pursued as an undergraduate student who plans to become a professional writer. 
 
   
2:00 pm Krista Kirkham*, Dr. Joy McMurrin 

Dixie State University College of Humanities and Social Sciences 
 

“Rewriting Scriptotherapy: Breaking Down the Dominant Narratives of a Powerful 
Therapeutic Method to Promote Availability” 

 
 Abstract: As the field of Creative Arts Therapies (CATs) has expanded, scriptotherapy has shown 
promise as an extremely effective adjunct to traditional therapy. However, it has not been thoroughly 
researched as a potential source of independent treatment. Through a critical analysis and feminist critique, 
my research project explores the ways that creative writing has already been implemented into therapeutic 
practices, why it is both effective and appealing, and how it may become available to a wider and more 
diverse population. The research is anchored by an analysis of two contemporary memoirs, which justify 
the necessity for a self-directed guide for scriptotherapy. This presentation will cover a brief overview of my 
project and discuss how my attendance of the AWP conference furthered my research. 
 
 
 
2:15 pm Dustin Mattei*, Dr. Matt Smith-Lahrman  

Dixie State University College of Humanities and Social Sciences 
 

 “The Transfer of Social Capital to Virtual Groups” 
 

 Abstract: This research covers two semesters of data collection. The investigation looks to expound 
on theories of Pierre Bourdieu’s cultural capital and social spaces, James S. Coleman’s social capital and 
Erving Goffman’s dramaturgy. Following these general theorist, J. L. Hemmingway wrote concerning 
human interconnectedness in activities including, leisure activities, would build social capital. This 
accumulation could be recursive and transfer to other groups. It is proposed that virtual social capital when 
compared against its counterpart of the offline world is no different. This study will look at feelings and 
attributes of an online community members within a Virtual Gaming Community, through a mix method 
methodology. First, a survey collecting responses from 62 voluntary participants. Second an ethnographic 
study including interviews, observations and content analysis of the community and its development of 
group structure. The hypothesis is that offline social capital does transfer to virtual groups. That gender, 
income and social networks will affect an individual’s experience and position within the community. 
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Furthermore, that group cohesion and formation help to develop satisfaction and aids in the transferring of 
social and cultural capital. 
 
 
2:30 pm Amy Greene*, Dr. Olga Pilkington 

Dixie State University College of Humanities and Social Sciences 
  

“Pronouns: What They Tell Us About Relationships” 
 

 Abstract: We use language to create and maintain relationships. So, it is only natural that language 
can offer clues to our connection to the people around us and social status. Pronouns more than other 
words can be used to explain relationships. During the Middle English period, English used to have the 
pronouns “you” and “thou” to use when addressing people of different social position. “You” were used by 
members of the upper class when talking to each other and used by members of the lower class when 
addressing a superior. “Thou” were used by members of the lower class when addressing each other, by 
close family members, and addressing God in prayer. These distinctions continue into the Early Modern 
English period and we see them used in Shakespeare. I investigated pronouns “you” and “thou” in 
Shakespeare’s Othello by looking at every occurrence of these pronouns used by Othello, Desdemona, 
Iago, and Emilia. It became evident that Shakespeare uses pronouns conventionally until moments of 
extreme anger and at the end of the play. Modern English has lost the pronoun “thou” but we still use 
pronouns to indicate social status. According to James W. Pennebaker, people of a low social status tend 
to over use the pronoun “I”. People of higher social status rely more on pronouns “we” and “you”. I explore 
this usage of pronouns in Susan Glaspell’s play Trifles. I draw conclusions about correlation between 
pronouns and social status in Early Modern English and Modern English by comparing pronouns in Othello 
and Trifles. My research shows that even though language changes, human relationships remain the same 
and looking at pronouns helps us understand these relationships better when doing literary analysis. 
 
 
2:45 pm Chauntel Nielson*, Dr. Olga Pilkington 

Dixie State University College of Humanities and Social Sciences 
  

“Comparison of Compounds in American Sign Language and Old English Kennings” 
 

 Abstract: For this research project I compared Old English kennings, which are similar to 
compounds, with American Sign Language (ASL) compounds. The research consisted of studying Old 
English poem Beowulf and selecting 50 kennings from it, examining how they are used, and comparing 
three translation version of the kennings. I then collected compounds from ASL by engaging in conversation 
with members of the Deaf community and taking notes. Examples of kennings include words like shield-
bearers (tranls. Benjamin Slade), ring-giver (transl. Seamus Heaney), or bright-tongued (transl. Burton 
Raffel). ASL uses words that are similar, for example, the sign for “parents” is a combination of signs for 
“mom” and “dad” and “Bible” is signed as “Jesus” and “book.” The final stage of the project involved 
comparing the data from Old English and ASL. I found that Old English kennings and ASL compounds are 
highly descriptive and perform similar functions. At the same time there are some differences. 
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Education, Art, and Humanities   -    Innovation Plaza 121 
 
1:45 pm Brandi Fundingsland*, Dr. Joy McMurrin 

Dixie State University College of Humanities and Social Sciences 
 

“Transcending Cultural Boundaries: Using Amy Tan’s novel The Joy Luck Club and 
Jhumpa Lahiri’s short story “The Interpreter of Maladies” to Promote Cross-Cultural 

Communication in the Secondary Classroom” 
 
 Abstract: The United States seems to be rampant with a rhetoric of hate meant to cause 
divisiveness and civil unrest. Now more than ever it is imperative that educators in our communities facilitate 
discussions that encourages rhetorical listening among students. Doing so will not only encourage students 
to better understand one another, but also help them develop intercultural communication skills, which are 
desirable and vital to success not only as citizens, but also in the workplace. By implementing literature that 
focuses on cultural identity struggles, such as Amy Tan’s novel The Joy Luck Club and Jhumpa Lahiri’s 
short story “The Interpreter of Maladies,” English Language Arts teachers have the opportunity to nurture a 
climate of understanding. I have chosen these texts because The Joy Luck Club demonstrates the 
importance of listening to understand and not listening to speak, while “The Interpreter of Maladies” 
expresses the effects of perception and the importance of understanding the speaker’s intentions with their 
words. Although learners must construct their own knowledge, Lev Vygotsky theorized that a significant 
portion of an individual's knowledge is constructed in response to interactions with other human beings. 
This presentation will show that through multicultural literature, teachers can create an environment where 
students can have productive discourses that help them to understand others and gain perspective on how 
others see the world.  
 
 
 
2:00 pm David Roos 

Rocky Vista University, College of Osteopathic Medicine 
 

“Relationship Between First Year Student Retention, Noncognitive Risk Factors, and 
Student Advising” 

 
 Abstract: It is well established that such student precollege cognitive measures as high school GPA 
and test scores (ACT, SAT) have a certain predictive value in student retention. While research is replete 
with evidence of the value of student advising in a college’s retention strategy, there is a gap in the literature 
on the impact of using noncognitive survey information by advisors to better target student deficiencies. 
The primary goal of this study was to explore the relationship between retention and exposure to 
noncognitive risk factor information for students and advisors. One thousand fifty-four freshmen students 
enrolled in a first-year experience (FYE) course at Dixie State College were given the Student Strengths 
Inventory (SSI) survey that measures six different noncognitive risk factor variables. By using a regression 
discontinuity design, students were initially divided into two sample groups using an index score generated 
by combining the high school GPA and ACT (or equivalent) test score. Students who fell below the cutoff 
point were further subdivided by random sampling into three groups: (a) students who received their survey 
results with no further action, (b) students selected for general advisement, and (c) students selected for 
targeted advisement using the survey results. When comparing the retention rates from fall to fall, the 
retention rates varied as predicted by the researcher; however, these differences in retention could not be 
attributed to the usage of the survey with one exception: when the treatment group was filtered only to 
include first-generation students, usage of the survey results was statistically significant in contributing to a 
62% retention rate, the highest of any of the sample groups studied. 
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2:15 pm Dr. Debra Chittur 
Dixie State Department of Digital and Extended Learning 
 

 “Improved Classroom Teaching Practice through Instructional Design Methodology” 
 

 Abstract: This exploratory study found that professors who reported their classroom teaching 
improved after interacting with an instructional designer to develop an online course subsequently 
employed instructional design methods in their face-to-face pedagogy.  In these interactions, evidence of 
the use of the components of Merrill’s First Principles, a broad instructional design model, was found among 
the professors who participated in the study.  The oral presentation will present an overview of Merrill’s First 
Principles as well as other important conclusions reached in the study: (a) designers interested in 
influencing the pedagogy of professors they work with should employ trust-building strategies (b) professors 
who improved their pedagogy valued pedagogical support from experienced instructional designers and (c) 
when improved learning outcomes were demonstrated in the online course developed in collaboration with 
instructional designers, professors were more likely to rethink their onground teaching practices. 
 
 
2:30 pm Zachary Webb*, Dr. Glenn Webb 

Dixie State University College of Humanities and Social Sciences 
  

“Pronouns: What They Tell Us About Relationships” 
 

 Abstract: We use language to create and maintain relationships. So, it is only natural that language 
can offer clues to our connection to the people around us and social status. Pronouns more than other 
words can be used to explain relationships. During the Middle English period, English used to have the 
pronouns “you” and “thou” to use when addressing people of different social position. “You” were used by 
members of the upper class when talking to each other and used by members of the lower class when 
addressing a superior. “Thou” were used by members of the lower class when addressing each other, by 
close family members, and addressing God in prayer. These distinctions continue into the Early Modern 
English period and we see them used in Shakespeare. I investigated pronouns “you” and “thou” in 
Shakespeare’s Othello by looking at every occurrence of these pronouns used by Othello, Desdemona, 
Iago, and Emilia. It became evident that Shakespeare uses pronouns conventionally until moments of 
extreme anger and at the end of the play. Modern English has lost the pronoun “thou” but we still use 
pronouns to indicate social status. According to James W. Pennebaker, people of a low social status tend 
to over use the pronoun “I”. People of higher social status rely more on pronouns “we” and “you”. I explore 
this usage of pronouns in Susan Glaspell’s play Trifles. I draw conclusions about correlation between 
pronouns and social status in Early Modern English and Modern English by comparing pronouns in Othello 
and Trifles. My research shows that even though language changes, human relationships remain the same 
and looking at pronouns helps us understand these relationships better when doing literary analysis. 
 
 
2:45 pm Raina Ladislao*, Dr. Raisa Alvarado 

Dixie State University College of Humanities and Social Sciences 
  

“A Woman of Color Scholar’s Experience at a Predominantly White University” 
 

 Abstract: In this article, I analyze my experiences as a woman of color scholar at a predominantly 
White university. People of color situated in hostile environments centered around Whiteness are often 
forced to temper facets of their intersectional identities, otherwise known as Otherness, in order to merely 
survive. Here, I use critical autoethnography as a research method to share my stories, validate them, 
analyze them, and compare them to the greater political and cultural climate in our society. These collective 
accounts are based on three themes/experiences. These accounts speak to the greater socio-political and 
socio-cultural realities that people of color are subjected to in America, where Whiteness is the standard. 
My experience as a woman of color at a predominantly White university demonstrates these realities on a 
much smaller scale, but illustrates how the greater political and cultural climates of our country can affect 
the life of one individual situated within it and vice versa. 
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Maths and Sciences, Session 1   -    Innovation Plaza 110 
 
1:30 pm Andrew J. Arslanian, Jacob Shaner, Noah Mismash, Tina H. M. Farzan, 

Jamir Shrestha, Jiewen Shen, Brigham Pope, David V. Dearden  
Brigham Young University Department of Chemistry and Biochemistry 
 

“Gas Phase Studies of Metal-induced Folding in Supramolecular Complexes” 
 

 Abstract: While condensed phase studies of supramolecular complexes are important, the 
complexes are subject to solvent and counter-ion effects that complicate conformational studies. 
Supramolecular conformations are more easily determined through the powerful combination of gas-phase 
and computational studies. Fourier transform ion cyclotron resonance mass spectrometry, and Merck 
molecular force field and density functional theory studies of metal-cation + host complexes revealed metal-
cation charge density dependent metal-induced supramolecular folding. Small, charge dense ions bind 
more strongly to host molecules than do large, charge diffuse ions, which directly influences a complex’s 
relative bond dissociation energy and collision cross-section. For example, 18-crown-6 + Na+ requires twice 
as much energy to dissociate, and is 4.6% smaller, than 18-crown-6 + Cs+. While 18-crown-6 is a flexible 
host, its bridged analogue, 222-cryptand, is partially constrained due to a di-ether bridge. Despite 222-
cryptand’s rigidity, it also undergoes metal-induced folding in the same trend as 18-crown-6 does: 222 + 
Na+ is calculated to be 4.01% smaller than 222 + Rb+, despite both cations fitting within 222-cryptand’s 
cavity. Simply, sodium’s charge density pulls the coordinating oxygen atoms in more tightly than does 
rubidium’s charge density, resulting in a more folded conformation than occurs in 222 + Rb+. Overall, 
understanding solvent-free, gas phase conformations sheds additional light on metal-cation + host 
condensed phase stabilities, and the important role solvent plays. 
 
 
 
1:45 pm Conner Bennett*, Andrew R.C. Milner, Dr. Jerry D. Harris 

Dixie State University College of Science and Technology 
 

“Documenting the Andre’s Alcove Dinosaur Tracksite: 
 Oases in an early Jurassic Desert” 

 
 Abstract: The Andre’s Alcove Dinosaur Tracksite (AADT) is located on the western side of Lake 
Powell, within Glen Canyon National Recreational Area (GCNRA). The tracksite is within the Lower Jurassic 
Navajo Sandstone. A team composed of employees from the St. George Dinosaur Discovery Site at 
Johnson Farm (SGDS), members of the National Parks Service (NPS), and several volunteers. 
Documented tracks at the AADT, including Anomepus, Grallator, Eubrontes, Batrachopus, and a potentially 
new track type that somewhat resembles a basal sauropodomorph track. Tracks at the AADT occur on 
three distinct track horizons. Data collection methods at the AADT included photogrammetry, track and 
trackway orientations and measurements, photographic documentation of individual footprints, and 
replication of some of the more important tracks. Photogrammetry provides an enhanced view of the track 
surfaces in three-dimensions, enabling additional data analysis in the SGDS lab. Future fieldwork at the 
AADT will include: (1) detailed documentation of newly discovered and associated track surfaces farther to 
the north of the AADT; and (2) measuring a detailed stratigraphic section from the upper part of the Kayenta 
Formation, to additional track-bearing, lithologically similar carbonate-rich playa deposits higher in the 
Navajo Sandstone. Near the AADT, several carbonate-rich sandstones with similar lithologies were 
recognized, that likely represent small ponds, interdune playas formed due to rising water tables during wet 
seasons during Navajo Sandstone time. These Early Jurassic oases were frequented by small to medium-
sized theropod dinosaurs, small ornithischian dinosaurs, crocodylomorphs, and possibly basal 
sauropodomorph dinosaurs.  
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2:00 pm Makae L Rose*, Andrew R.C. Milner, Dr. Jerry D. Harris  

St. George Dinosaur Discovery Site at Johnson Farm and 
Dixie State University College of Science and Technology 

 
“Description of an Unusual, New Ichnofossil from the St. George Dinosaur Discovery 

Site, Utah: the World's First Fossil Crayfish Locomotion Trace?” 
 

 Abstract: The Early Jurassic vertebrate trace fossils (ichnofossils) found at the St. George Dinosaur 
Discovery Site at Johnson Farm (SGDS) are relatively well understood and described, but the invertebrate 
traces are not. Many of the invertebrate traces that have been described may be misassigned to the wrong 
ichnotaxa, or cannot be indisputably placed into existing ichnotaxa. SGDS 1290, a previously unstudied 
arthropod trace that comprises two paramedian lines flanked externally by small, oppositely situated 
footprints, was studied using both qualitative and quantitative (statistical) comparisons to other arthropod 
ichnotaxa. The measurements taken and used for quantitative comparisons included the internal and 
external widths of the paramedian marks, distance between the paramedian and external marks, and stride 
length. SGDS 1290 bears some resemblance to fossils in the ichnogenus Siskemia, but differs from any 
existing Siskemia ichnospecies. The specimen bears a striking resemblance to modern, experimentally 
generated crayfish traces and, if correctly attributed, would be the first fossil crayfish locomotion traces 
(repichnia) ever identified. 
 
2:15 pm Dr. Brant Ross, Zach Smith 

MotionPort, LLC 
 

“Simulation of Dust Accumulation and Removal on Martian Solar Arrays” 
 

 Abstract: Dust accumulation is a serious design risk for sustained solar power on Mars because 
dust accumulation reduces the power output of solar arrays over time. It is essential that dust removal 
solutions are thoroughly tested to ensure sustained power for the mission duration. The presentation cover 
work done by MotionPort on a NASA Small Business Innovative Research (SBIR) Phase I project where 
we developed processes and best practices to simulate dust accumulation and removal. The model being 
simulated is based upon the Compacting Telescoping Surface Array (CTSA) concept. This concept was 
modeled in RecurDyn and retains the degrees of freedom relevant to dust removal.  

Three dust abatement/removal strategies were tested in this Phase I SBIR project. First, dust 
accumulation was tested at various constant tilt angles. During this time, the correct simulation settings and 
dust particle characteristics were identified. Second, the effect of an environmental wind on dust removal 
was identified. Third, a simple tilt/shake mechanism was designed and tested to show the effect of 
amplitude and frequency of vibration on dust removal. Our NASA reviewers were very impressed with our 
research results, as said that they ""had never seen such simulation capabilities before."" We would be 
pleased to share these unique capabilities with the Dixie State University community. 
 
2:30pm James Kerns*, Dr. McKay Sullivan 

Dixie State University College of Science and Technology 
 

 “The Use of Relays to Save Power” 
 

 Abstract: Every day the world's population sends more and more wireless messages requiring a 
large amount of power which is expensive and has an impact on the earth. The overall goal of this research 
is to show that through application of mathematical game theory a system can be created to save overall 
power consumption within a wireless network without limiting the number of messages being sent and 
allowing all parties to keep their own interests at heart. Because the amount of power required to send a 
message from one node to another is proportional to the distance between the nodes squared, overall 
power consumption can be reduced in a wireless communication network by relaying messages through a 
third (intermediary) node. However, in a realistic system individual nodes are concerned only with reducing 
their own power consumption and not that of the entire network. Thus an intermediary node will not relay a 
message unless compensated. We introduce a method of compensation involving a point system that could 
theoretically be implemented as a cryptocurrency. In our system, the sending node creates an auction in 
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which a potential relay node makes a bid for how many points they will charge for the service of relaying 
the message. We model this situation as a game of incomplete information played by the relay node. For 
example, the distance from the sender to the receiver is never disclosed. We provide an optimal bidding 
strategy in the case of a single relay node and show how auction theory can be applied to the case when 
multiple relay nodes are competing for a message. Finally, we analyze the overall power savings of our 
bidding strategies in comparison to a network that does not utilize message relay systems. 
 
 
2:45pm Dr. McKay Sullivan, Bojko Bakalov* 

Dixie State University College of Science and Technology 
 

 “Representation Theory: Making Abstract Mathematics Concrete for Applications” 
 

 Abstract: In many important applications, mathematicians and other scientists use abstract 
mathematical spaces to model real phenomena. Often, these spaces are used to explain symmetries of 
sets of objects, whether those objects be molecules, space-time singularities, or solutions to partial 
differential equations. Representation theorists work to find ways to write these abstract mathematical 
spaces concretely using much simpler mathematical objects, such as matrices. Once written in this way, 
these abstract spaces can be programmed into a computer and used directly in real-world applications. In 
this talk, I will provide a simple example of this process using the symmetry space of a square. Then I will 
briefly describe one of my current research projects in representation theory. In particular, I will discuss on 
a general level my contributions to the search for mathematical representations of the interaction between 
particles in super-cooled physical systems, such as those currently being used in attempts to construct 
quantum computers. I intend for this talk to be accessible to a general audience. As such, I will refrain from 
diving into mathematical details in favor of showing how my current results fit into a larger picture. 
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Maths and Sciences, Session 2   -    Innovation Plaza 111 
 
 
1:30 pm Dr. Jesse Hicks  

Dixie State University College of Science and Technology 
 

 “The Role of Modern Mathematics and Undergraduate Research Opportunities” 
 

 Abstract: Throughout history, mathematics has proven itself an indispensable tool in scientific and 
technological innovation. Although necessary to produce the state-of-the-art advancements we enjoy and 
expect in our modern world, "pure" mathematics is held with a negative view in many minds; thought of as 
something meant only for the delight of mathematicians and not relevant to our lives. The truth, however, 
may be surprising. This talk will briefly discuss the role and context of mathematics in modern society. Also, 
a few of the various opportunities that exist in mathematical research at DSU will be illuminated. 
 
 
1:45 pm Cailin Foster*, Dr. Jesse Hicks 

Dixie State University College of Science and Technology 
 

“On a software accessible database of faithful representations of Lie algebras” 
 

 Abstract: The vital role of Lie theory and representation theory in modern sciences such as 
gravitational and quantum physics is well established. More applications of these theories can be found in 
recent developments in quantum computing, nonlinear network problems, robotics, radar design, 
spectroscopy, and many other areas. The classification of low-dimensional Lie algebras and their 
representations will therefore remain important for modern innovations well into the future. The paper 
Representations of Codimension One Non-Abelian Nilradical Lie Algebras by Gerard Thompson and 
Mahmoud Rawashdeh gives faithful representations for indecomposable six-dimensional Lie algebras. We 
briefly review these results and discuss our creation of a Maple database of Lie algebras, their 
representations, and right-invariant vector fields. The database will be distributed as part of a popular Maple 
package called DifferentialGeometry for the use of researchers in various fields. 
 
 
 
2:00 pm Chandler Young*, Anthony Kerns*, Rashe Elliott*, Dr. Vinodh Chellamuthu 

Dixie State University College of Science and Technology 
 

“Strategic Marketing Analysis Using Mathematical Modeling to Understand Trends  
in Real Time Dataset” 

 
 Abstract: Ralph’s Transmission, a California vehicle transmission repair shop, has been collecting 
data on their interactions with different customers for many years. However, they do not know how to 
analyze this data to benefit them most. They record information such as the car’s make and model, mileage, 
revenue earned, and more. Based on these key indicators, they would like to know which clients are more 
likely to bring in revenue for their business. We are using mathematical modeling to characterize whether 
each customer will be high or low paying and create a way for them to enter new customers information 
into a web application and receive a score that will indicate the priority level of that transaction, based on 
previous classifications. This score will be used to maximize their potential revenue from customers. In our 
presentation we will provide correlations between marketing strategies and revenue in order to provide 
corresponding ideas of how they can better market to the type of customer that will be valuable to them. 
Furthermore, we will highlight classification techniques, and other statistical analysis methods we have 
used to obtain evaluations of the data. Our results will be useful in predicting possible revenue on future 
customers for Ralph’s Transmission. 
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2:15 pm Justin Phillips*, Rylee Esplin*, Cesar Vasquez*, Dr. Vinodh Chellamuthu 

MotionPort, LLC 
 
“Universal, Decentralized, Digital Currency: Is It Possible?” 

 
 Abstract: Our goal is to model the plausibility of a universal, decentralized, digital currency. We will 
address the question: is it possible? And if so, under what conditions and parameters must it operate? To 
do this we will build an SEIR disease model as a base model with the United States being the control 
country. The model operates on the country’s population and an arbitrary number of people already using 
digital currency (infected). The country’s population follows the model through the categories of Susceptible, 
Exposed, Infected, and Rejection of digital currency. Extending from the base model we use a matrix of 
countries and their international relations to model the spread of digital currency use worldwide. We select 
other countries based on their varying stances on digital currencies, geographical location, and international 
relations to make secondary models using the base model to derive optimal parameters for each other 
country to consider as they implement digital currency as well as display growth of digital currency 
worldwide. Lastly, we supplement our primary model by considering the effects this growth will have on 
banks and traditional money exchange.  
 
 
 
2:30pm Elizabeth Ludlow 

Dixie State University College of Science and Technology 
 

 “How’d they do it?: "Cracking" the scientific tables from the Islamic Golden Age” 
 

 Abstract: Have you ever wondered how mathematicians and astronomers from antiquity developed 
the mathematics and scientific principles we have today? In this talk, I will present the current research on 
determining the origins of a trigonometric function which originated from measuring shadows to help 
calculate the height of the sun. Through exploring the various tables created by scholars dating back to the 
Islamic Golden Age, I will demonstrate how we “crack” the table; determining how and why they were built.  
 
 
 
 
 
2:45pm Craig Peterson*, Dr. Vinodh Chellamuthu 

Dixie State University College of Science and Technology 
 

“Forecasting Performance through Analytics” 
 

 Abstract: In recent years, analytics in sports has become a crucial component in designing winning 
strategies. Several studies have been conducted giving backing to the more traditional statistical methods 
such as the Pythagorean value, Effective Field Goal (EFG), Corsi, and Goals Versus Threshold (GVT) in 
their respective sports. These analytics play a significant role in the player selection from the youth level to 
professional sports. By modifying these methods, we developed an extended model based on the work of 
Rob Vollman and Wayne L. Winston to show the importance of a player’s age and the significance in the 
draft picks. Furthermore, we focused our attention on hockey by analyzing NCAA and junior hockey career 
statistics of the top 2018 NHL draft picks by rating player performance to provide insights into each prospect. 
Using our analytic methods, we were able to project top NHL draft picks performances in their rookie 
season. 
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3:00 pm Jisun Otterson*, Dr. Vinodh Chellamuthu 
Dixie State University College of Science and Technology 

 
“Modeling Dengue Outbreaks: Analyzing the Effects of Wolbachia Transinfection” 

 
 Abstract: Dengue is the most important vector-borne viral disease of humans caused by bites from 
mosquitoes carrying the virus. The cycle of dengue transmission can be broken by using the bacterium 
Wolbachia, which reduce the level of dengue virus in the mosquito and shorten the host mosquito’s lifespan. 
Simply infecting mosquitos with Wolbachia and releasing them (a process called Transinfection) can spread 
this bacterium to the local mosquito population. We developed a mathematical model using a system of 
nonlinear first-order differential equations to investigate how the strategy of using Wolbachia could reduce 
the spread of the Dengue virus in human populations. We also incorporated the local temperature data into 
the model which can affect the procreation and growth of mosquitos. Furthermore, we used MATLAB 
computational software to simulate the spread of Dengue fever in regions, and we were able to determine 
three main results: 1) the range of temperature of the region that Wolbachia-carrying mosquitos need to be 
released in human populations, 2) the average number of releases in a year, 3) the number of the 
Wolbachia-carrying mosquitos that need to be released each time. Our numerical simulations suggest that 
the Dengue fever outbreak can be diminished by releasing a small number of Wolbachia-carrying mosquitos 
at the right time. Our model could be used by mosquito abatement centers in order to determine optimal 
strategies to most efficiently control disease outbreaks. 
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Poster Presentations 

3:00 – 5:00pm 
Innovation Plaza Gymnasium 

 
#101  Dr. Rico Del Sesto, Brandon Maier*, Riley Hensley*, Samaya Shuput*, 

Joshua Greene, Dr. Andrew Koppisch 
Dixie State University College of Science and Technology 
 

“Ionic Liquids as Broad-Spectrum Antimicrobials” 
 

 Abstract: Antiseptic agents are a critical tool to combat the spread of infections. Currently, the FDA 
recognizes 29 antiseptic ingredients, and while the use of antiseptics in society is widespread, an FDA 
review in May of 2015 has called into question the safety and efficacy of ingredients within many commonly 
used products. Consequently, there is a need for new antiseptic agents that are generally regarded as safe 
(GRAS). Our team has investigated the use of ionic liquids (ILs) and deep eutectic solvents (DESs) as new 
antiseptic agents. Many ILs/DESs are known to be capable of disrupting the hydrogen bonding networks 
within biopolymers and bacterial biofilms. Biofilms are responsible for up to 65% of all bacterial infections 
in humans and are ~50-1000 times less sensitive to antimicrobials than their planktonic counterparts. In our 
studies, one particular ionic liquid, choline geranate (CAGE) exhibited potent antimicrobial properties and 
was generally non-toxic to mammalian skin cell lines. CAGE showed broad-spectrum activity against a 
panel of bacteria relevant to human disease, including numerous multi-drug resistant (MDR) isolates. 
However, the effects of aging and degradation of ionic liquids over time, including CAGE, on the efficacy 
against planktonic and biofilm-encapsulated pathogens has not been studied. The effect of aging is critical 
to bring materials such as this to clinical studies and commercialization. The effects of aging as well as 
estimated shelf life are presented.  
 
#102  Julia Johns*, Rachael Johnson*, Dr. John Rasmussen 

Dixie State University College of Health Sciences 
 
“Antibacterial Effectiveness of Common Household Cleaners” 
 

 Abstract: A study was conducted to compare and confirm the potency of household cleaning 
products against bacterial pathogens. A variety cleaners were chosen based off of claims stated on their 
product labels. Cleaners chosen were multipurpose, laundry detergents, dish soap, and a mouthwash. 
Water was chosen to be the control. Bacteria included were Staphylococcus aureus, Escherichia coli, and 
Salmonella enterica. Three separate methods for testing efficacy were Kirby Bauer, minimal inhibitory 
concentration, and countertop application. Results concluded that bleach, Clorox wipes, and Sani-cloths 
had the greatest growth inhibition of bacteria. Countertop application concluded friction is a useful cleaning 
additive. 
 
 
#103  Andrew Jensen*, Bryce Hanson*, Priestly Njume*,  

Sam Reed*, Dr. John Rasmussen 
Dixie State University College of Health Sciences 

  
“The Effects of Bactericidal Paint on Major Pathogenic Bacteria” 

 
 Abstract: Each year millions of people in the US visit healthcare professionals in hospitals to receive 
medical treatment. Many patients being in close proximity creates conditions where pathogens could be 
spread easily. Practices to maintain a sterile environment have been implemented; however, incidences of 
health-care acquired infections (HAI’s) and increasing antibiotic resistance of bacterial strains has created 
a need for innovative solutions. The Sherwin Williams Company has created several lines of paint that claim 
to be bactericidal (Paint Shield™) against problematic organisms, such as methicillin-resistant 
Staphylococcus aureus (MRSA) and Escherichia coli, or to contain anti-fungal properties (Emerald®). We 
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tested the validity of these claims to determine if these paints hold an intrinsic value to consumers. We 
observed that Sherwin Williams’ Paint Shield™ demonstrated significant bactericidal and inhibitory effects 
on major pathogenic bacteria when compared to Emerald® and a standard latex paint. We also found that 
the Sherwin Williams’ Emerald® branded paint showed the greatest anti-fungal property when compared 
to Paint Shield™ and a standard latex paint.  We discovered the standard latex paint used in this experiment 
to have some inhibition on both bacteria and mold, but overall less effective than either the Emerald® or 
Paint Shield™ products. We concluded that the Sherwin Williams’ Paint Shield™ and Emerald® lines did 
possess bactericidal and anti-fungal properties when compared to a standard latex paint. 
 
 
#104  Miriam Lewis*, Ethan Del Toro*, Holden Lyman*, Dr. Travis Ficklin 

Dixie State University College of Health Sciences 
 

“Differences in anthropometric characteristics between intermediate and  
expert rock climbers” 

 
 Abstract: "In recent years sport climbing has increased in popularity, and with that have come 
questions regarding what factors improve performance. While multiple studies have examined the effect of 
anthropometric factors on injury in climbing, few have examined their relationship with climbing 
performance. Therefore, the purpose of this study is to compare the anthropometric measures of high-level 
to intermediate level climbers to determine if certain body types, or dimensions, lend themselves to better 
performance in climbing. 

Twenty-one subjects were divided into an intermediate (Int) or high-level (HL) group based on 
highest graded climb achieved. Various measures including height, limb lengths, and experience were 
compared between the two groups using t-tests. Significant differences were found in the number of days 
climbed per week (HL 2.9±1.1, Int 2.17±0.6, p = 0.03), and the ratios of upper arm to full arm length (HL 
0.44±0.05, Int 0.41±0.02, p=0.03), and trunk to height (HL 0.26±0.03, Int 0.23±0.01, p=0.01). There were 
also statistical trends towards years of experience (HL 5.46±3.8, Int 3.39±1.8, p = 0.06), and trunk length 
(HL 44.96±7.1cm, Int 41.28±2.7cm, p=0.06). The current data suggest that for the levels of climbing 
examined (5.9-5.13b on the Yosemite Decimal Scale) a greater trunk to height ratio, greater upper arm to 
arm length ratio, and increased frequency of practice (a variable within the climber’s control) may positively 
impact climbing ability. 
" 
 
#105 Jesse Clingman*, Kyle Lindsley*, Spencer Richardson*, Ethan Del Toro*, 

Brian Bowles*, Dr. Travis Ficklin 
Dixie State University College of Health Sciences 
 

“Shoulder and Hip Separation and its Relationship with Pitched Ball Velocity” 
 

 Abstract: Baseball pitching is a flail-like motion in which momentum is generated and transferred in 
a sequence from massive, proximal segments of the body to less massive, more distal ones. One 
mechanism of ball speed generation is thought to be rotational separation of the hips and shoulders of the 
pitcher during the delivery. The purpose of this study was to quantify angular separations of the shoulders 
and hips of collegiate pitchers and to test for correlation to pitch velocity. Other separations were also 
examined. Direct Linear Transformation was used to reconstruct pitching motions of seven collegiate 
pitchers in three dimensions. Vectors representing shoulder alignment, hip alignment, and the pitching 
direction (toward home plate) were calculated for each frame of the pitching motion. These vectors were 
projected onto the ground and various angles between them at various times of the pitch were calculated. 
These measures and instants included: maximum hip and shoulder separation, hip-shoulder separation at 
stride foot touchdown and ball release, hip-home separation at stride foot touchdown and ball release, and 
shoulder-home separation at stride foot touchdown and ball release. These angles were then correlated to 
ball speed at release to find any predictive ability in any of the body positions. Of the variables tested, 
maximum hip-shoulder separation (r=0.60) and hip-shoulder separation at touchdown (r=0.61) correlated 
with ball speed. Additionally, separation between hip and home direction correlated to ball speed (r=0.68). 
Further investigation into the mechanisms of these angular separations should be conducted to determine 
a theoretical cause to be tested.   
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#106 Spencer Richardson*, Kyle Lindsley*, Dr. Travis Ficklin 

Dixie State University College of Health Sciences 
 

“Predictors of bat acceleration in collegiate softball players from a commercially 
available swing sensor” 

 
 Abstract: Previously reported data have supported the importance of bat acceleration (aBAT) as a 
predictor of hitting success in collegiate softball. It predicts hits per swing and total bases per swing, as well 
as exit velocity of the ball after impact. The methods used in these previous studies often exceed the typical 
expertise and equipment available to players and coaches. However, swing tracking sensors are relatively 
inexpensive and easy to use. The purpose of this study was to test the ability of these sensors to predict 
aBAT. Data were collected from Blast Motion swing sensors and correlated with aBAT using Pearson 
Product Moment. Data from 15 players (1729 swings) were analyzed. Correlations existed between aBAT 
and rotational score (r=0.78), rotational acceleration (r=0.78), bat speed (r=0.69), peak hand speed 
(r=0.75), time to contact (r= -0.85), and power (r=0.92).  Secondary correlations between those variables 
and game statistics were then tested.  Rotational score was related to H, 2B, HR, and RBI (r=0.53, 0.68, 
0.62, and 0.67, respectively).  Rotational Acceleration correlated with those same quantities (r=0.54, 0.68, 
0.62, and 0.67, respectively). Time to Contact was negatively correlated with 2B (r=-0.59), and Power was 
correlated to HR (r=0.58). Further work should center on determining the principle components of hitting 
success and/or form regression models to assign importance to each of them. In addition, future work 
should attempt to directly correlate Blast Motion variables with hits per swing, bases per swing, and exit 
velocity to determine validity and reliability of the sensor data to predict game success. 
 
 
#107 Holly Payne*, Dan Johnson, Jessica Robinson, Debbie Forbush  

Dixie State University College of Health Sciences 
 

“General Knowledge of University Students About Recreational Use of Marijuana and 
Its Health Risks: Is There a Difference Between the Students in the College of Health 

Science and the General Campus Population?” 
 

 Abstract:  Background: Dixie State University is a public comprehensive university in St. George, Utah. Dixie 
State is in the top three universities in the state of Utah for its diversity. The university offers 48 bachelor degrees, 19 
associate degrees, 36 minors and 15 certificates/endorsements. Dixie had 8,993 students enrolled during the 2017-18 
year. We chose this topic because of the growing legalization of recreational marijuana and to learn what the census 
on the harm of smoking marijuana is among general campus college students and health field college students. 

Methods: Institutional Review Board approval to distribute the survey among the college students was 
received. All the participants were students of Dixie State University. Obtained permission from professors at both the 
general campus at Dixie State and the College of Health Science through Dixie state, to distribute the surveys to their 
students. 140 were distributed to General campus students and 139 were distributed to the College of Health Science. 
With the intent to acquire an equal sample from each area. 

Results: With the growing number of states legalizing the use of recreational marijuana, the questions became: 
1) Is it creating a population who will develop serious respiratory diseases? 2) Will these effects be seen sooner than 
with smoking cigarettes? 3) Is there danger in second hand marijuana smoke? The most interesting findings from the 
survey were as follows: The majorities on both campuses were in agreements in their belief that marijuana causes 
more lung disease. When asked if they would worry about lung disease if they smoked it, both campuses agreed that 
they would worry. One student commented, 'Not many studies on it, would like to be more informed and educated. ' 
When asked their opinion on the legal status of marijuana, both campuses disagreed that marijuana is a schedule 1 
drug. Even though the FDA does classify marijuana as a schedule 1 drug. 

Conclusions: It seems clear that more education is needed on University campuses before the legalization of 
recreational marijuana. 
1. Martinasek MP. A Brief History of Marijuana and its effects on the Respiratory System. AARC Times, April 2018. 
2. Drug Enforcement Administration. Drug scheduling. Available at: http://www.dea.gov/druginfo/ds.shtml  
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#108 Jasmine Wilcox*. Jordyn Mitchell*, Brenda Armstrong 

Dixie State University College of Health Sciences 
 

“Chasing Lasers” 
 

 Abstract: With implants becoming a common treatment in dental offices, the dental hygienist needs 
to understand why, with over 5 million placements yearly, more than 100,000 of these are failing. How can 
the dental hygienist influence a successful implant outcome? There are many common treatments that are 
performed, such as local debridement, implant surface decontamination, anti-infective therapy which 
includes antibiotics, and surgical techniques. The main focus of laser therapies are photodynamic therapy 
and diode laser therapy. Looking at the raw data of research findings include some healing of 2-3 mm. A 
majority of the research found that laser therapy is no more effective than traditional techniques. There are 
mixed reviews with the statistical significance of laser therapies, which leads the clinician to understand 
that more research needs to be conducted focusing on not a one time therapy, but using lasers every three 
months with traditional treatment. As of now lasers are another instrument in the dental hygienist’s arsenal 
to fight implant disease. 
 
 
#109 Alison Smith*, Jenny Gowans*, Brenda Armstrong 
 Dixie State University College of Health Sciences 

 
“Theraputics Compared Management of Aggressive Periodontitis” 

 
 Abstract: Problem: Aggressive periodontitis is an intense and fast acting disease that has been 
managed in the past by the use of antibiotics, primarily a combination of metronidazole and amoxicillin. The 
problem with treating aggressive periodontitis with only antibiotics is it can result in resistant strains of 
bacteria, which would make this type of treatment ineffective. Photodynamic therapy, a fairly new form of 
therapy, has been developed, but there needs to be more research done so that more effective treatments 
can be provided for patients with aggressive periodontitis. 

Objective: This informative poster aims to compare different types of treatment for aggressive 
periodontitis that can perhaps be used instead of or in conjunction with antibiotics. The purpose of this 
research is to see if attachment levels of someone with aggressive periodontitis will increase with therapy 
of scaling and root planing alone or combining that with antibiotics or photodynamic therapy. 

Methodology: Five peer-reviewed studies were analyzed for types of treatment for reduction of 
probing depths in aggressive periodontitis. The study methods included a placebo of scaling and root 
planing, only antibiotic therapy, only photodynamic therapy, or a combination of scaling and root planing, 
antibiotics, and photodynamic therapy. The data was collected so that it could be seen which treatment 
increased attachment levels. In order to better understand the numbers, the percentage of improved health 
was calculated. 

Results: The five studies concluded that scaling and root planing improved the attachment levels, 
but not as much as antibiotics or photodynamic therapy. Photodynamic therapy did not improve the levels 
as much as antibiotics, but when used together, the increase in health was much more than any other form 
of treatment. 

Conclusions: The conclusion was made that as of 2019, antibiotic therapy is still the best course of 
treatment for aggressive periodontitis. However, photodynamic therapy has shown great results, especially 
when used multiple times during treatment or when used with antibiotics. Hopefully photodynamic therapy 
will be further researched so that aggressive periodontitis can be better treated in the future." 
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#110 Cody Black, Nikia Leavitt 
 Dixie State University Alumni 

 
“Self-Reported Penicillin Allergy is a Significant and Growing Public Health Problem” 

 
 Abstract: More than 30 million people in the United States – approximately the population of Texas 
– unnecessarily avoid taking penicillin antibiotics, and this poses a significant and growing public health 
problem. According to the Centers for Disease Control and Prevention, 10 percent of people in the U.S. 
report having a penicillin allergy, but less than 1 percent of the population are truly allergic to penicillins. 
Recent studies reported by the American Academy of Allergy, Asthma and Immunology suggest that the 
number of truly allergic individuals might be even smaller. Penicillin allergy is the most commonly reported 
drug class allergy; however, several studies found that 80-90 percent of individuals with self-reported 
penicillin allergy are actually able to tolerate penicillin after undergoing evaluation for penicillin allergy. If 
someone can’t take – or just doesn’t take, in the case of a misdiagnosis – the most specific antibiotic for an 
illness, which in many cases is a narrow-spectrum drug such as a penicillin, they have to take a broad-
spectrum antibiotic. Those medications work for a wider variety of illnesses, but they are more expensive, 
have more side effects, might not work as well for a specific illness, and are major contributors to antibiotic 
resistance. Antibiotic resistance is a global threat to health, food security and development. According to 
the CDC, at least 2 million people get an antibiotic-resistant infection, and at least 23,000 people die in the 
United States of a resistant infection each year. Correctly identifying those who are not truly penicillin-
allergic can decrease unnecessary use of broad-spectrum antibiotics. 
 
 
#111 Paydon Newman, Matt Brockway, Brock Orme, Colson Healy 
 Dixie State University Alumni  

 
“Dietary Factors Relating to Prostate Cancer Risk: A Systematic Review” 

 
 Abstract: Current understanding concerning the specific causes of prostate cancer remain unclear. 
Prostate cancer is the second most common cancer in men worldwide. There are multiple dietary, lifestyle, 
genetic, and various environmental factors that are associated with an increased risk of prostate cancer. 
The Prostate Cancer Foundation provides information regarding specific foods that may prevent and reduce 
risks associated with prostate cancer. Another study suggests that vitamin D3 supplementation should be 
prescribed for patients with metastatic prostate cancer to help improve associated bone pain and muscle 
strength. The following are alternative treatment theories which require further investigation before 
recommendations should be given: consuming fish oil as compared to other oils such as olive oil, corn oil, 
or animal fat can slow the growth of prostate cancer tumors; Mediterranean diets are associated with 
decreased overall mortality related to prostate cancer; evidence indicates that diets high in red meat, 
saturated fat, and dairy products could increase the risk of prostate cancer while increased consumption of 
fruit, vegetables, and polyphenols may help prevent prostate cancer. Another study found that α-carotene 
and lycopene both reduced the risk of prostate cancer; yet, α-carotene and lycopene could not improve the 
prognosis associated with advanced prostate cancer. This review analyzes the utilization of specific 
nutrients to decrease the risk of prostate cancer.   
 
 
 
#112 Margaret Liederbach, Jacob Burch, Kalvin Zee, Manuela Marin Salcedo 
 Rocky Vista University College of Osteopathic Medicine 
 

“The Effect of Small Group Discussions regarding Topics of Identity on  
Development of Cultural Competence in Medical Students” 

 
 Abstract: There is growing recognition in the medical community that excellent healthcare depends 
on professionals who recognize and serve their patients’ social, cultural, and linguistic needs. Medical 
schools have the potential to develop cultural competency through programming and preclinical curriculum. 
This study measures the influence of formalized small group discussions on medical students’ level of 
comfort in addressing topics such as race, gender, and religion. Surveys were administered before and 
after a Rocky Vista University Multicultural Taskforce event which facilitated discussion of culture and 
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identity in randomized small groups. The pre and post surveys included questions pertaining to level of 
comfort discussing race, gender, and religion. From the survey results of 14 individuals, we found an 
average increase of 0.9286 across three topics by quantifying each response with a 1-5, correlating a 1 
with “strongly disagree” and a 5 with “strongly agree.” This was significantly correlated with a paired t-score 
of 0.000177. The data concludes that participants felt more comfortable talking to classmates about three 
major aspects of identity following guided small group discussions than they did prior to the activity.  This 
demonstrates the value of formalized group discussions in facilitating reciprocal exchange and expression 
of identity between students and fostering comfort in addressing sensitive topics.  Continued research is 
warranted to assess the efficacy of these trainings in developing cultural competence as medical students 
transition to clinical rotations, residency, and into medical practice.  
 
 
 
#113 Kodee Rasmussen, Jesse Dewey 
 Rocky Vista University College of Osteopathic Medicine  
 

“The Role of the Prostaglandin FP Receptor in Oligodendrocyte Death  
in Alzheimer’s Disease” 

 
 Abstract: Alzheimers disease (AD) is a degenerative disease of the brain characterized by loss of 
nerve cells (neurons) that are essential for cognitive function.  A major contributor to neurodegeneration in 
AD is a peptide called beta amyloid (Aß) that mediates the death of neurons.  Along with Aß, another 
potential contributor to AD is the enzyme called cyclooxygenase (COX-2) that catalyzes the production of 
prostaglandins.  Inhibitors of COX-2 (NSAIDS) appear to provide a protective effect against AD.  Another 
important brain cell that has been proposed to have a role in AD are oligodendrocytes (OL's).  These cells 
provide the myelin sheath that contributes to neuronal function.  Previous data from my sponsor indicated 
that when OL's were treated with a drug that stimulates excitotoxic cell death, kainic acid, the cells that 
expressed COX-2 were 8-fold more sensitive than the cells that did not express COX-2. Inhibitors of COX-
2 protected OL's from death.  Kainic acid also stimulates the prostaglandin, PGF2α.  These findings implied 
that the receptor for PGF2α, FP, is a potential contributor to OL death.  We determined that blocking the 
FP receptor made the OL's more resistant to cell death.  Our results suggest that drugs that block the FP 
receptor may be useful for treating Alzheimers disease. 
 
 
#114 Austin Gottschalk, Sarah Spelsberg, Joseph Whalen 
 Rocky Vista University College of Osteopathic Medicine 

 
“A Comparison of Pre and Post Operative Albumin Levels in Patients with  

Wound Healing Complications” 
 

 Abstract: Wound healing is a complex multifactorial physiologic process. Patients with low albumin 
tend to have increased risk for wound healing complications. Guidelines have been established and patients 
are consequently safer proceeding once optimized for surgery. Albumin is a known player in the transport 
of valuable biologic substances critical for wound healing, but it is rarely included in preoperative testing. 
To obtain an albumin level preop a comprehensive metabolic panel must be ordered rather than a basic 
metabolic panel.  A large cohort of over 13,000 patients at an academic center were reviewed and 73 
wound healing complications (wounds that required reoperation or large-scale antibiotics) were noted. We 
elected to retrospectively review the charts for pre and post-operative albumin levels. There is blood loss 
during surgery and the albumin level would naturally drop along with the hemoglobin and other blood 
markers.  

A paired t-test to test the null hypothesis that there is no difference in the average albumin level 
before surgery and after surgery for a wounded patient was run and suggested that there is a significant 
difference in mean level of albumin prior to surgery and post-surgery. Most of the patients had lower levels 
of albumin than the recommended level of 3.5 before and especially after surgery with a statistically 
significant difference between the two. There is evidence that low albumin levels are associated with wound 
healing complications. This analysis is enough to recommend obtaining albumin levels prior to surgery to 
ensure health of patient throughout and post-surgery.  
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#115 Jordan Valenta, Dillon Winkler  
 Rocky Vista University College of Osteopathic Medicine 
 

“The Effect of Low-Intensity Ultrasound on Low-Density Bone Repair” 
 

 Abstract: Bisphosphonates are the standard for preventing loss of bone density. They function by 
saturating the bone and impairing osteoclast activity while also having a beneficial effect on osteoblasts. 
Suppression of osteoclast activity, “frozen bone”, can lead to increased skeletal frigidity. Some animal 
studies show that high dose bisphosphonate accumulation results in microscopic bone damage. 
Bisphosphonates also include adverse effects that are unrelated to it’s medicinal purpose. Some of the 
most significant effects being: esophagitis, ulcers, reflex, hypocalcemia, musculoskeletal pain, renal 
dysfunction, and ocular side effects. These adverse outcomes have prompted further studies into 
alternative methods of treatment with similar benefits but limited complications. One such method is low-
intensity ultrasound (LIUS). In degradation of bone, such as arthritis the host immune system recruits 
neutrophils. LIUS is suspected to increase bone strength by sending micromovements to bone tissue to 
simulate growth as well as reduce pain and inflammation in chronic bone degradation by increasing the 
clearance on neutrophils form the infected site. LIUS may be used as an effective alternative to 
bisphosphonates as they do not contain the contraindications or side effects. This literature review will 
compare the clinical outcomes of bisphosphonates and LIUS in treating low bone density in order to provide 
physicians summative data on the best course of action in treating patients. 
 
 
#116 Noelle West*, Dr. Vinodh Chellamuthu 
 Dixie State University College of Science and Technology 

 
“A Mathematical Model of West Nile Virus: The Effect of Interaction Between Humans, 

Mosquitoes, and Birds” 
 

 Abstract: West Nile virus (WNV) is a mosquito-borne virus that circulates among birds but can also 
affect humans and horses. Migrating birds carry these viruses from one place to another each year. West 
Nile virus (WNV) has spread rapidly across the continent resulting in numerous human infections and 
deaths. Several studies suggest that larval mosquito control measures should be taken as early as possible 
in a season to control the mosquito population size. Also, adult mosquito control measures are necessary 
to prevent the transmission of WNV from mosquitoes to birds and humans. To better understand the 
effective strategy for controlling affected larvae mosquito population, we have developed a mathematical 
model using a system of first order differential equations to investigate the transmission dynamics of WNV 
in a mosquito-bird-human community. We also incorporated local temperature data in the model to show 
the impact of birth and growth rates of the mosquitoes and the migration patterns of birds in disease 
dynamics. Our model could be used by mosquito abatement centers to determine optimal strategies to 
efficiently control disease outbreaks.  
 
 
 
#117 Abel Reed*, Dr. Vinodh Chellamuthu 
 Dixie State University College of Science and Technology 

 
“Assessing the Role of Prescribed Painkillers and its Impact on the Opioid Epidemic” 

 
 Abstract:  The United States is currently facing an opioid crisis that causes more than 40% of the 
overdose deaths. Over the past decade, the population of opioid addicts in the U.S.  has increased causing 
a negative impact on adolescence life style. To understand why opioid addiction is rising in our society, we 
need to better understand the relationship between prescribed painkillers 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 the 
model using a non-standard finite difference numerical scheme.  Our numerical simulation results show a 
broad view of what factors are directly contributing to the growth of the addicted population within our 
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society. We also plan to incorporate seasonality into the model to reflect the variability in prescription rate 
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 opioid 
addiction.   
 
 
 
#118 Elizabeth Bento*, Mariah Richins*, Nathan Kelly*, Dr. Curt Walker 
 Dixie State University College of Science and Technology 

 
“Growth Variability Among Batrachochytrium dendrobatidis in Variable pH Conditions” 

 
 Abstract:  Batrachochytrium dendrobatidis is a lethal flesh eating fungus that tends to grow on the 
skin of amphibians, including Zion Canyon Tree Frogs. It has long been speculated that the arid climate of 
Arizona and Utah, which these frogs call home, creates an unfavorable environment for chytrid proliferation. 
Previous research in this project has sought to determine if these hot and arid conditions are responsible 
for chytridiomycosis inhibition, however pH adjustment had not been specifically focused on. The Virgin 
River and its substituents serves as one of the primary rivers and agents of erosion that flows through Zion 
National Park, and though it is relatively small in size (100 cubic ft/s), it transports 1 million tons of sediment 
per year. The Virgin River also runs approximately 160 miles. According to Utah State University’s Virgin 
River Watershed data from 2010, the portion of the Virgin River that flows through Zion National Park 
averages a pH of 6.3. From this observation, a new thought has emerged. Can this slightly acidic pH be 
inhibitory to chytrid growth, explaining in part why Canyon Tree Frogs appear to be unaffected by 
chytridiomycosis? 
    
 
 
#119 Jessica Cerchiari*, Geoffrey Smith 
 Dixie State University College of Science and Technology 

 
“Stress and Pheromones in Uta stansburiana” 

 
 Abstract: Lizards use pheromones to convey and receive important information, including 
reproductive status of themselves and potential mates, the presence of conspecific rivals, and the presence 
of predators or prey. Previous studies have found that males prefer females with a novel scent to more 
familiar females (Lewis, Whiting, & Stapley, 2007). Previous experiments also indicate sex hormones such 
as testosterone can affect the attractiveness of a male to a female, but other steroid hormones can 
complicate this relationship (Baeckens, Huyghe, Palme, & Van Damme, 2017). In particular, the steroid 
hormone corticosterone is associated with stress and is known to reduce testosterone, potentially reducing 
mating chances for chronically-stressed males. The proposed experiments will focus on side-blotched 
lizards (Uta stansburiana), a common lizard found in arid regions of the US, including southern Utah. To 
assess how these pheromones affect mate-choice, a male lizard will be placed in the middle of a rectangular 
tank which holds two swatches of filter paper, a control scent on one side of the tank and a female lizard’s 
pheromonal scent on the opposite side. To assess if the male will prefer one side over the other, the amount 
of time the male spends on either side of the tank will be measured. Next, the same experiment will be 
performed with various other scents to determine if the lizard simply prefers a scent over no scent, or if the 
male is attracted to an artificial pheromone cologne. After an evaluation of the male lizards' preference, 
another experiment will be done to determine whether chronic stress affects the attractiveness of a female 
lizard to a male. Based on past research, we hypothesize that a male lizard will prefer a scent over no 
scent, and will prefer a novel female to a familiar one. We also predict that a male will prefer the pheromone 
of the unstressed control female to the stressed one.  
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#120  Brendan Bliss*, Mariah Richins*, August Barlow*, Tanner Suman*,   
  Taylor Kist*, Dr. Jennifer Meyer,  

Dixie State University College of Science and Technology 
 

“Pterostilbene ameliorates lipid peroxidation and increases glucose-6-phosphate 
dehydrogenase activity in erythrocytes subjected to high glucose conditions” 

 
 Abstract: Cardiovascular complications are a hallmark of diabetes. One factor leading to 
cardiovascular damage is hyperglycemia, which can promote an accumulation of reactive oxygen species, 
leading to a modulation of intracellular signaling pathways or can directly damage lipids in addition to many 
other modifications. Pterostilbene (PT), a derivative of resveratrol, has been shown to maintain glucose 
levels in mice and attenuate hyperglycemic-induced oxidative injury in neuronal cells. PT has been shown 
to significantly affect the abundance of glucose metabolism enzymes including glucose-6-phosphate 
dehydrogenase (G6PD) in liver cells. While the effect of PT on oxidative stress has been determined in 
some cell types, the amount of data regarding the erythrocyte (RBC) and PT is lacking. The present study 
was designed to explore the effectiveness of PT on RBCs exposed to hyperglycemic conditions - both 
through the activity of G6PD and lipid peroxidation. Bovine whole blood was obtained and the RBCs were 
separated from the plasma and washed using a buffer containing either 5.5 mM or 25 mM glucose. RBCs 
were incubated under 5.5 or 25 mM glucose conditions with or without 12.8 μM PT (added twice daily) for 
48 hours. After 48 hours, cells were lysed and a lipid peroxidation and G6PD assay were performed. Results 
showed lipid peroxidation was increased 30 +/- 18% in RBCs incubated with high glucose compared to 
normal glucose (n=4). Upon incubation with PT, the lipid peroxidation of the high glucose RBCs was 
reduced to 96 +/- 7% the value of the normal RBCs, indicating the ability of PT to prevent lipid peroxidation 
in RBCs under high glucose conditions. Moreover, the G6PD activity, while lower in RBCs incubated with 
high glucose, saw a recovery in G6PD activity upon incubation with PT of 10 +/- 1 % (n=4). These results 
indicate PT has the ability to ameliorate lipid peroxidation and increase G6PD activity in RBCs when 
incubated at the onset of high glucose. Interestingly, preliminary data indicates incubation of RBCs with PT 
after exposure to high glucose for 48 hours results in a reduction of lipid peroxidation compared to controls, 
indicating the possibility to reverse lipid peroxidation. This suggests PT as a possible candidate for use in 
the management of diabetes. 
  
 
 
#121 Jake B. Skinner*, Dr. Vinodh Chellamuthu  

Dixie State University College of Science and Technology 
 

“Wildfire: A Mathematical Model Analyzing the Effects of Fire Damage” 
 

 Abstract: Every year thousands of acres are burned by wildfires in California. The state is currently 
suffering from the most destructive fire in its history. Valuables, homes and even lives are lost to these 
disasters. For Californians though, wildfire season is no stranger. As the intensity and devastation has 
increased over the last several years, even those accustomed to the fires are growing weary. The financial 
burden on insurance companies and homeowners is outstanding and continues to grow with each season. 
One way to help with this burden is to understand how fire spreads in certain areas based on various factors 
and which areas are more at risk for fire damage. Knowing these trends helps insurance companies set 
accurate premiums to cover home values for their clients. Based on information gathered from the U.S. 
Census Bureau and other reliable sources, we have developed a mathematical model based on the 
traditional SIR infectious disease outbreak model. The SIR model has typically been used for the spread of 
infectious diseases in the past, but what is fire but a disease for structures. Fire and temperature data over 
the last decade in Ventura County, California was used to create our model which can be used successfully, 
from an actuarial standpoint, by insurance companies to better predict and analyze damages that can occur. 
The more information we have on these disasters the better individuals, companies, first responders, 
hospitals and everyone else involved can protect themselves and be prepared. 
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#122 Malia Dustin*, McKenna Kondel*, Dr. Gabriela Chilom  

Dixie State University College of Science and Technology 
 

“Accumulation of particulate matter on local leaf samples” 
 

 Abstract: Particulate matter (PM) is a complex mixture of extremely small particles and liquid 
droplets suspended in air. Particles vary in terms of origin, chemical composition and size. Particles with 
diameter of 10 µm and smaller carry an increased risk for human health as they can penetrate deeper into 
the lungs, even to the alveolar regions. Trees can remove particles from the atmosphere through their 
leaves, therefore improving air quality. Recent studies suggest the capacity of trees to remove PM from the 
air is controlled by the chemistry and morphology of the leaf.  The location, climate and humidity conditions 
are also factors that play into the potential for trees to remove particulates from the air.  

The goal of this project was to compare the removal capacity of three species of trees commonly 
grown in St George, Utah: Pyrus Calleryana Bradford, Prunus x Cistena, and Chilopsis Linearis. Gravimetric 
analyses were used to quantify PM accumulated on the leaf surface as well as trapped in the waxes. These 
particulates were analyzed at two particle sizes: less than 10 µm and between 10 and 100 µm. The leaves 
were analyzed for their wax composition by Fourier-transform Infrared Spectroscopy and their morphology 
was analyzed by Scanning Electron Microscopy. The differences in the distribution of particle size fractions 
between species, leaf surfaces and in waxes was analyzed and correlated to the chemistry and morphology 
of the leaves. 
 

 
#123 Autumn Wyatt*, Dr. Wendy Schatzberg  

Dixie State University College of Science and Technology 
 

“Lasers: From Invention to Now” 
 

 Abstract: This literature review explores the development and application of lasers. Lasers are an 
extension of masers, which were developed in 1953. Masers (microwave amplification by stimulated 
emission of radiation) were initially developed due to the investigation of a coherent light source. Masers 
emit a combination of photons specifically in the microwave region. These photons are in phase and have 
the same frequency giving them the property of being coherent. Since the development of lasers is relatively 
new compared to the lifetime of the chemistry and physics fields, the development of lasers is important 
work. Many Nobel Prizes have been awarded to scientists for their contributions to laser optimization. 
 
 
 
#124  Aron Terracciano*, Dr. Rico Del Sesto 
 Dixie State University College of Science and Technology 

 
“Removal of Industrial Dyes in Aqueous Solution” 

 
 Abstract: The food and textile industries release considerable amounts of wastes that include 
numerous natural and synthetic compounds, and in particular organic dyes. In the case of textile industries, 
especially in areas outside of the US, dyes are often released directly into the environment through rivers 
and oceans with significant negative impacts on ecosystems. Food and beverage industries often discharge 
vivid colored dyes such as yellow and orange from fruits and other natural ingredients. The class of 
materials known as ionic liquids (ILs) have rapidly expanded in their applications due to their unique 
properties such as high solvating effects, low viscosity, and ability to be recycled for repeated uses. Many 
organic dyes in aqueous solutions form strong interactions and complexes with water-immiscible ILs, 
allowing the dyes to be removed from water at high efficiencies. Biphasic extraction processes allow us to 
understand how ILs complex with aqueous industrial dyes and increase their efficiency of removal, and can 
lead towards high recovery and recycling of both the dyes and the ILs for reuse, thus reducing the potential 
negative impact of industrial effluent.   
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#125  Jayson Foster*, Dr. Rico Del Sesto 
 Dixie State University College of Science and Technology 

 
“Magnetic Phenomena in Cobalt-based Ionic Liquids” 

 
 Abstract: The class of materials known as ionic liquids (ILs) is now being used for a wide variety of 
applications due to reports of their excellent properties such as superior solvating effects, low viscosity, 
high conductivity, and high thermal/electrochemical stability. However, the structure and magnetic behavior 
of metal complexes with multidentate ligands such as dicyanamide are not completely understood yet due 
to the inability to obtain crystalline materials from ionic liquids. This study focuses on trapping out complex 
metal-ligand structures in glass forming ILs with unique properties distinct from what is observed in bulk 
materials. In particular, the dicyanamide complexes of cobalt in phosphonium ILs are observed through 
differential scanning calorimetry, infrared spectroscopy, and UV-VIS spectroscopy, along with their 
magnetic properties using magnetic susceptibility measurements. The structure property relationships in 
these materials could potentially allow for better control of structure formation and resulting properties, as 
well as to allow for further understanding the emergent phenomena as they relate to growing structures. 
 
 
 
#126 Mark Alan Roberts*, Dr. Greg Bartholomew 
 Dixie State University College of Education 

 
“Enhancing the Intrinsic Motivation of an IEP Student” 

 
 Abstract: "Each public-school student with a disability who receives special education and related 
services must have an Individualized Education Program (IEP). Each student’s unique background and 
current situation results in differing academic needs. Key to the success of any student with an IEP is to 
have a competent and caring support team. A goal of this IEP team should be to help enhance the intrinsic 
motivation of the student. Part of teacher training and practice includes motivational techniques. Beneficial 
for all students – including those with IEPs – is a learning environment that is inclusive and supportive, with 
an optimistic teacher who leads meaningful lessons, stimulates curiosity and engagement, and helps 
students develop confidence. A teacher can intentionally select and use strategies to enhance intrinsic 
motivation." 
 
 
 
#127 Amanda Burget*, Chelsea Richards 
 Dixie State University College of the Arts 

 
“Alice in Wonderland Prompt Book” 

 
 Abstract: I stage managed DSU’s production of Alice and Wonderland and then took my prompt 
book (script) to a regional theatre festival in Los Angeles called the Kennedy Center American College 
Theatre Festival. I presented my prompt book and received feedback, helped organize and run part of the 
festival and attended sessions about stage management. 
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#128  Dustin Mattei*, Kamrie Davenport*, Sandra Taylor*, Dr. Robert Oxley 
 Dixie State University College of Humanities and Social Sciences 

 
“Cost of Living: Quality of Life Initiative” 

 
 Abstract: The Institute for Sociological Research (ISR), is seeking to understand quality of life 
through an analysis of bargaining power in St. George Utah. The paper will present the cost of living through 
a hypothetical case study, of a single mom, with two kids, who is attending her local college, Dixie State 
University. St. George is one of the fastest growing cities in the United States, this growth may show an 
increase in cost of living. In the year 2017 recorded, by the St. George chamber of commerce, details cost 
of living versus a national average score of 100. Groceries score 100.4 slightly above average with health 
care at 90.4 utilities at 87.6 and misc. goods and services at 97.1. in 2018 the latest data from 
bestplaces.net, a community reporting site to gauge cost of living in real time. The groceries reportedly drop 
to 100.1 health increased to 112, other increases were in Utilities at 95. This change would leave a 
vulnerable population of residents, who work minimum wage jobs unable to improve their financial 
wellbeing. Using costs of commonly purchased items amongst multiple local grocery stores, coupled with 
health insurance, auto insurance, tuition and fuel prices. The hypothesis of this paper is that current wages 
of entry level labors are unable to support households, and as growth increases a restriction of resources 
will promote a higher cost of living. 
 
 
 
#129  Edward Hager*, Sandra Taylor*, Emma Angell*, Savanah Truman*, 

Kamrie Davenport*, Dr. Robert Oxley 
 Dixie State University College of Humanities and Social Sciences 

 
“Institute of Social Research, 2019” 

 
 Abstract:  This study covers the cost of school supplies and food for Dixie State University (DSU) 
freshmen. For this study school supply prices were determined online and by going to different stores. In 
addition, food prices were obtained from four different food stores in the St. George area. A survey was 
conducted to find out the most used school supply, and the most common place a DSU freshmen obtains 
food. The largest portion of students use a laptop and a backpack. Other school supplies were used in 
much smaller numbers. My assessment for this trend was that students do not have unlimited access to 
funds, and a laptop for school is expensive, in relation to other needed supplies, so freshmen obtained 
other supplies on an as-needed basis, and did not stockpile any supplies for future use. For food, an 
overwhelming majority of DSU freshmen use grocery stores as a way to obtain food. My speculation for 
this is that one can obtain food for a week at the same cost as going out to eat a meal in a restaurant in St. 
George, Utah. 
 
 
 
#130  Savanah Truman*, Emma Angell*, Kamrie Davenport*, Edward Hager*, 

Dustin Mattei*, Sandra Taylor*, Dr. Robert Oxley 
 Dixie State University College of Humanities and Social Sciences 
 

“DSU Quality of Life Initiative Spring 2019” 
 

 Abstract:  As part of the Dixie State University Quality of Life Initiative, this research project focuses 
on freshmen students currently enrolled at DSU. What kind of lifestyle does a freshman student have while 
they are attending school? To answer this question, the Spring ISR team focused on these categories; 
housing, meal plans, transportation, tuition and fees, employment, school supplies and demographics. The 
ISR team researched these categories and conducted a survey to freshmen students in Sociology 1010 
classes. After the students took the survey, the team analyzed the data and transcribed a write up of the 
findings. For my specific category of transportation, I took a look at how these students were getting to 
class, what they knew about the various transportation options St. George has to offer, and what they 
thought about current gas prices. What I found interesting is that only 2 students out of the sample 
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population of 123 students took the Suntran bus. Especially because students can ride the bus for free with 
a valid student ID card. In this study, we also took a look at how many students knew about the Suntran 
bus, as well as other student discount options, and how this could relate to the other selected categories. 
This Quality of Life Initiative research project will be helpful for current students and other individuals who 
may be interested in going to school at Dixie State University.  
 
 
#131  Emma Angell *, Edward Hager*, Savanah Truman*, Sandra Taylor*, 

Kamrie Davenport*, Dustin Mattei*, Dr. Robert Oxley 
 Dixie State University College of Humanities and Social Sciences 
 

“Dixie Freshman Employment Spring ISR” 
 

 Abstract:  This presentation is to highlight freshman employment at Dixie State University. The 
information was gathered using a survey instrument that was administered to students who were enrolled 
in introductory level sociology classes. The survey asked students about multiple topics. These topics 
include; employment, housing, tuition, school supplies, transportation, and food. This presentation will show 
how our sample of students who are employed function at Dixie and how they feel concerning their 
education. In our study we begin to draw lines between students employment, parents income, and their 
job satisfaction. We have also found that there are students who have found jobs through Handshake and 
there is a large amount of students who are working to pay for their tuition. Many students who are employed 
are not offered tuition reimbursement and a similar amount of students worry about paying tuition. We have 
also found that most of our participants have students loans, financial aid, or have some kind of scholarship. 
This corresponds with the percentage of students at Dixie State who are also using financial aid. There are 
also freshman students who have multiple jobs, some students may travel more than 25 miles, and some 
students may also work forty or more hours a week. However, most students that are employed are not in 
a position that coincides with the degree that they are seeking. 
 
 
 
#132  Sandra Taylor*, Emma Angell*, Kamrie Davenport*, Edward Hager*, 

Dustin Mattei*, Savanah Truman*, Dr. Robert Oxley 
 Dixie State University College of Humanities and Social Sciences 
 

 
“DSU Quality of Life Initiative Spring 2019” 

 
 Abstract:  The Institute for Social Research (ISR), is seeking to understand the cost of Dixie State 
University’s (DSU) meal plans and housing for freshman students. This cost will be analyzed through data 
collection with a survey constructed by the ISR team. This paper will present comparative data between 
fictitious students. “Jane”, a female freshman from New Mexico and male freshman “John”, a local 
Washington County resident both attending DSU in St. George Utah during the spring semester of 2019. 
The data will be used to determine the value of services at Dixie State University for incoming first-year 
students. The cost of living for these freshmen at DSU is part of a total review of the Quality of Life Initiative. 
A comparison analysis of meal plan and housing cost from other in-state universities will be studied.  The 
hypothesis of this paper is that DSU has the most affordable meal plans and housing for freshman students 
in the state. 
 
 
#133  Kamrie Davenport*, Sandra Taylor*, Edward Hager*, Dustin Mattei*, 

Savanah Truman*, Emma Angell*, Dr. Robert Oxley 
 Dixie State University College of Humanities and Social Sciences 
 

“Tuition, Fees, and Textbooks” 
 

 Abstract: The purpose of this case study is to determine the cost of living for a first year freshman 
student attending Dixie State University. Two fictional freshman students were created by the Institute for 
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Social Research team for the purpose of analyzing cost. In order to determine the total cost of attending 
DSU, expenses were divided into categories. This section of the study focuses on the cost of tuition and 
textbooks for a freshman attending 15 credits at DSU. In state tuition costs $2,229.00 per semester. Fees 
for 15 credits costs $397.50 per semester. The cost of tuition and fees for a resident student attending 15 
credit hours at DSU is $2,626.50 per semester. A schedule was created with 15 credit hours of general 
education requirements. Our hypothetical class schedule includes: Introduction to writing, College 
Algebra/Pre-Calculus, General Biology, General Biology Lab, and Introduction to Sociology. All of these 
classes together create the 15 credit hours that are required by our case study for a full time student 
attending DSU. These classes require textbooks that the students are encouraged to purchase at the 
beginning of the semester.  To purchase all required textbooks new at the on campus bookstore, the total 
cost would be $383.70 plus tax which would be approximately $18.03. The ISR team determined the cost 
of tuition, fees, and textbooks to add up to a total of $3,028.23 per semester. 
 
 

 
#134 Dixie State University Sustainability Club 

 
“Sustainability Efforts at DSU” 
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Thank you to The Harbor coffee house for donating coffee for this event!! 
 
 

 
http://www.entertheharbor.com  

 
 
 
 
 

For complete abstract listing, please see the online schedule at 
http://bit.ly/dsusymposium 

 
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  

Atwood Innovation Plaza along 600 E.  
Golf carts will be providing transportation from the Holland Centennial Commons to 

Innovation Plaza throughout the event. 
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Emma Angell 24,25 Jerry Harris 7,8 Kodee Rasmussen 6 

Brenda Armstrong 16 Colson Healy 17 John Rasmussen 24,25 

Stephen Armstrong 3 Riley Hensley 13 Abel Reed 19 

Andrew J. Arslanian 7 Jesse Hicks 10 Sam Reed 13 

Bojko Bakalov 9 Andrew Jensen 13 Chelsea Richards 23 

Greg Bartholomew 23 Julia Johns 13 Spencer Richardson 14,15 

Conner Bennett 7 Dan Johnson 15 Mark Alan Roberts 23 

Elizabeth Bento 20 Rachael Johnson 13 Jessica Robinson 15 
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Brendan Bliss 21 Krista Kirkham 3 Makae L Rose 8 
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