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introduction

Welcome to the first Carroll College Student 
Undergraduate Research Festival. I am ex-
tremely happy that Carroll has created this 
opportunity to showcase the research be-
ing performed by our students.

An important objective of higher education 
is to encourage students to go beyond be-
ing passive learners and to become active 
participants in their chosen field of study. In 
other words, we want our students to utilize 
the theories and methods that they have 
mastered throughout their educational 
careers by applying them in a meaningful 
manner.  Undergraduate research is an im-
portant way that this objective is achieved 
at Carroll College.

While undergraduate research has been 
an integral part of the Carroll curriculum for 
many years, until today we have not had a 
campus wide venue that gives our students 
the chance to share their scholarly accom-
plishments. The Student Undergraduate 
Research Festival not only gives students 
the opportunity to display the fruits of their 
educational labors, but also serves to in-
crease the community’s awareness of the 
outstanding research conducted here.

Thank you for participating in today’s 
festivities.

—Brandon Sheafor, PhD, Associate 
Professor of Biology
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Jeff Allen
Sequence alignments
Faculty Sponsor: Holly Zullo, PhD Paper

I created a program in MatLab that will align 
several amino acid sequences. The program ac-
complishes this by setting a cost for gaps in a 
sequence or substitution of one amino acid for an-
other. A dynamic programming algorithm is used 
to find several possible sequences, and then cost 
function is minimized to find the optimal multiple 
sequence alignment.

Thomas Artaiz
exemplifying Myth: J.e.B. Stuart 
and Southern chivalry
Faculty Sponsor: Bob Swartout, PhD Paper

This paper is divided up into three areas of study. 
Chapter one is dedicated to a cursory overview 
to antebellum Southern culture, highlighting ma-
jor themes such as militarism, hospitality, and 
chivalry. These cultural tenets inform on Southern 
values and social expectations. This opening sec-
tion provides a lens through which the reader may 
understand the cultural climate into which James 
Ewel Brown Stuart was born in 1833. The next 
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two chapters are dedicated to a brief sketch of 
Stuart’s early life, and then an examination of the 
impact of these themes, with special emphasis on 
his actions in the Civil War. Chapter two follows 
a narrative structure, covering Stuart’s life from 
his childhood in Patrick County, Virginia, his time 
at the U.S. Military Academy, his service on the 
frontier, marriage to Flora Cooke, and the outbreak 
of war between North and South. Chapter three 
transitions to a thematic approach and an analysis 
of Stuart’s actions and character during the war in 
relation to his adherence (or departure from) these 
Southern ideals. The final chapter is dedicated to 
an analysis of the subsequent literature pertaining 
to Stuart’s legacy and the growth of J.E.B. Stuart 
as a paragon of antebellum Southern culture.

Rachel Becker
Knowledge assessment of anorexia 
nervosa in undergraduate Students
Faculty Sponsor: Joni Walton, PhD Poster

In the United States alone there are approximately 
ten million females and as many as one million 
males who are living with an eating disorder 
(National Eating Disorders Association, 2005). A 
recent study reported that 2.2% of adolescents 
and young adults struggle with AN throughout the 
world; that is about 270 of every 100,000 individu-
als aged 15 to 19 (Keski-Rahkonen, Hoek, Susser, 
Linna, Sihvola, Raevuori, et al., 2007). This current 
study sought to determine the knowledge that col-
lege students have of Anorexia Nervosa because 
they are the demographic most at risk for devel-
oping this eating disorder. This researcher used 
a general psychology class at a small liberal arts 
college in the Northwest to conduct this study. The 
results of this study supported similar research 
that undergraduate college students have a gen-
eral knowledge of AN but are lacking education 
relating to specific characteristics of AN.
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Matt Breeggemann
effects of variable Oligosaccharide 
lengths on the infectious nature 
of chronic Wasting disease Prion 
Proteins
Faculty Sponsor: Dan Gretch, PhD Poster

The rate of a disease causing prion to convert 
a normal prion may depend on terminal sugar 
moieties on the oligosaccharides of the infectious 
protein. This project used two different insect cell 
lines that differed in their abilities to fully glycosyl-
ate proteins. Lectin affinity chromatography was 
used to confirm the lack of terminal sialic acid in 
the cell line that was unable to produce full-length 
oligosaccharides. Protein misfolding conversion 
assays were used to determine any differences in 
the rates of conversions between the fully glyco-
sylated and partially glycosylated prions. These 
results may reveal insight into the mechanism for 
conversion of normal prions into disease causing 
ones by displaying the role of oligosaccharides in 
the conversion process in both animal and human 
prion diseases. 

Sarah Brown
the rural city Sustainability 
challenge: recycling Programs 
in helena, Mt, and Moses lake, 
Washington
Faculty Sponsor: Bill Parsons, PhD Presentation

Recycling programs are an essential part of waste 
management within a city, however, many rural and 
small cities have a difficult time implementing a re-
cycling program. Through a qualitative analysis of 
Moses Lake, Washington, and Helena, Montana, 
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I have studied the necessary components for a 
successful recycling program. Education, par-
ticipation, and costs are the three areas that must 
be addressed in order for a city to implement a 
sustainable recycling program. The Moses Lake, 
WA, program, though only a year old in 2012, has 
successfully achieved all three components. The 
last chapter provides a public policy for Helena, 
MT, modeled after Moses Lake, WA, and the find-
ings throughout the paper. 

Mike Bruce
the rights of commercial Salmon 
trollers: a Sociological Study of 
living on the high Seas with little 
Payout
Faculty Sponsor: Jamie Dolan, PhD Paper

This is an important topic because salmon fishing 
is such a large economic income for many resi-
dents. Not only does commercial fishing provide 
an income for the fishermen, but also for many 
businesses and residents of the town. The fish that 
comes off of the boats needs to go to canneries 
where they can be processed and shipped out of 
the state to be sold worldwide. In order for canner-
ies to run many workers must be hired. Fishermen 
need a lot of supplies in order to keep their op-
eration going as well. They need food, gas, and 
gear. With hundreds of boats in each town it takes 
a lot of supplies to make sure that these boats are 
able to stay fishing. It is also an important topic 
on a personal level as well. Growing up in a small 
Southeast Alaska town, I have seen firsthand the 
ups and downs of commercial fishermen. I per-
sonally know a few commercial salmon trollers and 
the amount of work and money they put into each 
season does not always add up to success in the 
end. Research problem that I focus on concerns 
commercial salmon trollers in Southeast Alaska. 
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The purpose of this study is to evaluate the per-
ceptions of commercial salmon trollers in order to 
better understand the relationship between troll-
ers and the government’s policies, and whether 
their rights are perceived or actual problems for 
commercial salmon trollers.

Victoria Dettman
Birds as reservoir hosts for West 
nile virus in Montana
Faculty Sponsor: Grant Hokit, PhD Poster

West Nile virus (WNV) was first observed in the 
United States on the east coast in 1999. WNV is an 
arbovirus, meaning that it is stored in the tissues 
of arthropods and is then transmitted via a bite to 
vertebrates who become infected. Birds are ver-
tebrates, and they then serve as vector reservoir 
hosts for the virus. They can transmit the virus to 
other vertebrates as well as back to arthropods. It 
was through birds that WNV quickly spread across 
the country, and we need to evaluate which birds 
are likely to transmit the virus and what living 
conditions they prefer. In this study, four regions 
of Montana were chosen for mosquito collection 
and bird observation. At each region there were at 
least two trap sites, one having canopy cover and 
the other open sky. Data were collected via both 
auditory and visual observations of birds. The re-
sults of this study indicate that Passerine bird spe-
cies were found more often overall in Non-Canopy 
areas as well as regionally around Helena.
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Adam Dill
the new negro
Faculty Sponsor: Debra Bernardi, PhD Paper

This paper examines the relationship between the 
“new negro” as defined by Alain Locke and the 
“new negro” as depicted in Claude McKay’s 1928 
novel Home To Harlem, with particular emphasis 
placed upon the isolation suffered by the latter.  
While the intelligent, educated “new” Negro of the 
1920s was supposed to help the less-educated 
of his race, McKay presents the “new negro” as 
a man without a people, desiring racial eleva-
tion and yet hard-pressed to maintain more than 
strained relations with those he wishes to uplift.  
Unable to reconcile himself with what he perceives 
as the complacency of his race, and subject to a 
near-unceasing barrage of intra-racial discrimina-
tion, McKay’s “new negro” serves as an epicenter 
of raging racial discord, devoid of any meaningful 
identity and unable to fit in.

Amy Dixon
the reality of unreality: alternate 
history Science Fiction of the cold 
War as a Barometer of historical 
and Philosophical consciousness in 
american Popular culture
Faculty Sponsor: Gillian Glaes, PhD Paper

The study of science fiction is a recent phenomena. 
While the fictional genre has permeated American 
popular culture since the early twentieth century, 
it was not until the postwar and Cold War eras that 
it experienced vitality as a subject of academic 
study. Sub-genres of science fiction, however, 
remain relatively untouched in critical analysis. 
While science fiction’s value as a barometer of 
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popular culture is widely recognized today, its 
subcategories can offer unique insight into facets 
of the field that comment, either peripherally or 
directly, upon American popular consciousness. 
Alternate history science fiction is particularly 
valuable as a subgenre because of its attempt 
to answer “what if” questions about history, and 
while American alternate history science fiction 
does not strictly represent counterfactual analy-
sis of a historical time period, it nevertheless can 
offer valuable insights into meaningful subjects 
within American popular culture. Alternate history 
science fiction of the Cold War period, including 
Philip K. Dick’s The Man in the High Castle, as well 
as Gene Roddenberry’s Star Trek series, offer pe-
ripheral insights into the lives of their authors and, 
perhaps more importantly, correlations with histor-
ical events and philosophical schools of thought 
from their respective time periods: the early and 
late Cold War periods. The development of alter-
nate history science fiction, though certainly not 
new to the Cold War era, experienced new vitality 
with Cold War developments, including the birth 
of atomic technology and tension with the Soviet 
Union. A study of alternate history science fiction’s 
development as a consequence of the postwar 
and Cold War eras, coupled with case studies, 
including The Man in the High Castle and Star 
Trek: The Next Generation episode “Yesterday’s 
Enterprise”, reveal that real historical events and 
schools of thought are never beyond the pale of 
science fiction.
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Ameer Elaimy
clinical Outcomes of gamma Knife 
Stereotactic radiosurgery for 
neurological disease
Faculty Sponsor: Grant Hokit, PhD Poster

Stereotactic radiosurgery (SRS) is a form of ra-
diation therapy that delivers a focused, highly 
conformal dose of radiation to a single intracranial 
volume, while minimizing damage to the adjacent 
nervous tissue. SRS ensures precise radiosurgi-
cal localization by immobilizing the patient’s skull 
in a specified fixed position and in turn precisely 
aiming a high dose of radiation at the neurological 
target. SRS can be delivered to the patient via 3 
therapeutic devices: Gamma Knife (GK) radiosur-
gery, linear accelerator based treatment, and a 
cyclotron-based proton beam. Published reports 
have not found statistically significant differences 
in terms of clinical outcomes when analyzing pa-
tients treated with either radiosurgical device. The 
GK is a cobalt-60-based machine, with 201 sepa-
rate 4 to 18 mm collimator openings that emits 
multiple gamma rays that converge on a target 
specified by computer planning. This thesis de-
scribes the clinical outcomes of patients treated 
with GK radiosurgery at Gamma Knife of Spokane 
and Cancer Care Northwest for metastatic brain 
tumors, vestibular schwannomas, movement 
disorders, and trigeminal neuralgia. This thesis 
will not address specific treatment recommenda-
tions for other neurological disorders that may be 
treated using GK radiosurgery. 
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Lauren Franklin
the airplane: a revolution in 
Warfare, 1939–1945
Faculty Sponsor: Gillian Glaes, PhD Paper

Although the idea of aviation has existed since the 
dawn of time, it has only been within the past cen-
tury that these ideas have been realized through 
the invention of the airplane. One of the airplane’s 
most notable contributions to history has been 
its use and involvement in warfare. The stage for 
its place was set during the First World War and 
although its involvement was crude, strategies be-
gan to develop as leaders saw the potential. This 
potential was further explored during the interwar 
period as military strategists published their pre-
dictions while Hitler was building up an army. Many 
of these ideas did indeed come to fruition through-
out the course of warfare in the Second World War 
Era on both the side of the Allies and within the 
Axis Powers. This documentary seeks to explore 
both the origins of the involvement of the airplane 
as well as the means by which it contributed to 
success in both the Pacific and Atlantic theaters. 
The contributions will be analyzed: chronologi-
cally in battles where airplane contribution was 
significant; through examining what mechanical 
advancements that particular plane possessed 
in the battle; and by seeing how accurately the 
predictions made in the interwar period reflected 
the reality of how the airplane was involved in the 
Second World War.
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Tyler Frohlich
War in the Pacific: Wendall Blair 
Peila and the Battle Within
Faculty Sponsor: Bob Swartout, PhD Paper

This paper examines the wartime experiences 
of Colorado ranch boy Wendall Blair Peila, who 
served in the U.S. Marines in the Pacific theater 
during World War II. Peila went off to war as a 
teenager, but returned to the united States at war’s 
end as an adult who would carry the scars of war, 
physical and otherwise, for the rest of his life. The 
paper is based upon family letters, interviews 
conducted by the author, and relevant secondary 
sources.

Avery Gold
a history of the  
Showdown Ski area
Faculty Sponsor: Bob Swartout, PhD Paper

This paper examines the history of Showdown Ski 
Area and demonstrates how the ski area highlights 
and echoes important historical events and trends 
of the nineteenth and twentieth centuries at the 
local, state and national levels. To analyze the his-
tory of Showdown Ski Area this paper will first look 
at skiings beginnings and its uses in transporta-
tion, skiing in the United States, skiing in Montana 
and then look at the ski area itself.
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Brittany Goltry
Prevent, reverse, and defy: ageism 
in Magazine advertisements
Faculty Sponsors: Charlotte Jones, PhD, and  
Alan Hansen, PhD Paper

Prejudice based on one’s age, or “ageism,” is not a 
new phenomenon. Even though ageism has been 
known in scholarly literature since the 1960s, its in-
fluence on society is perhaps underestimated. The 
perpetual search for the “fountain of youth” contin-
ues today, and this contributes to making “getting 
older” an undesirable process. In this study, I show 
how magazine advertisements contribute to culti-
vating ageism, in the following three ways: repeated 
featuring of implicitly and explicitly ageist products; 
text that negatively portrays growing old and signs 
of aging; and images that either exclude older gen-
erations or feature them in a negative or unrealistic 
way. Two magazines of the same category and with 
similar themes and advertisements were analyzed: 
female-targeted Cosmopolitan and male-targeted 
Men’s Journal. I randomly sampled and analyzed 
50 percent of Cosmopolitan and Men’s Journal is-
sues from 2010 and 2011 were analyzed—total 
of 24 issues in all. Analysis combined textual and 
content analysis toward the end of examining posi-
tive and negative implications of age with regard to 
the following: the advertisement’s text, its accom-
panying images, and product advertised. 

Katie Goodrum
the gender of Management:  
does it Matter?
Faculty Sponsor: Jamie Dolan, PhD Paper

This research project utilizes data from public 
websites of business and organizations within the 
financial sector to analyze the gender make-up 
of employees. The businesses and organization 
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referred to here are ones located within the Helena 
area. This analysis of employees and their gen-
ders helps us to understand if there is a possible 
correlation between the gender of upper manage-
ment and the gender of lower management within 
businesses and organizations in this sector. 

Ashtin Jeney
an unconventional approach 
to undergraduate research on 
the Micro Scale abroad: use 
of mirna inhibitors to Probe 
Signal transduction involvement 
of lactobacilli in e-cadherin 
expression at the university of 
Münster
Faculty Sponsor: Michelle Lewis, MA Paper

The DAAD, German Academic Exchange Service, 
is a well esteemed organization that promotes 
advancements in higher education and works to 
establish internationalization of German univer-
sities. Their RISE program was one of many that 
invites natural science students from around the 
world to engage in progressive research as well 
as culturally integrating experiences. The Institute 
of Infectiology is part of the Center for Molecular 
Biology of Inflammation (ZMBE) at the University of 
Münster and their mission is to further understand 
relationships between pathogenic microorganisms 
and their targets. Contemporary research has been 
increasingly interested in the intestinal microbiota 
that has been directly related to human health. 
Probiotic bacteria prove to be vital components 
of the commensal gut microbiota and function 
as therapeutic treatments of inflammatory bowel 
diseases. E-cadherin is a component of the adher-
ence junctions in epithelial cells that is known to 
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be upregulated by the presence of various probiot-
ics, to included Lactobacilli fermentum, Lactobacilli 
rhamnosus, Lactobacilli gasseri, and Lactobacilli 
acidophilus. This study aims to further investigate 
the roll of these species of Lactobacilli within the 
transcriptional regulation of E-cadherin by use of 
miRNA inhibitors of the SNAIL transcription factors. 
Further insight to the specific function of probiotics 
in gut health may lead to their more efficient use as 
therapeutic agents. Results did not clearly define 
the function of any of the Lactobacilli to work directly 
through either SNAIL transcription factors. Still, 
results did uphold the benefits of the Lactobacilli 
species and opened up opportunities for further 
analysis. Additionally, this project accomplished 
its purpose of the student learning new laboratory 
techniques such as cell and bacterial culture, co-
incubation and transfection, RNA isolation, cDNA 
preparation, and qualitative RT-PCR practices. 

Spencer Johnson
The Development of an Efficient 
immuno-Slotblotting technique 
to Quantify the effects of Protein 
Disulfide Isomerase on Prion 
Protein Misfolding
Faculty Sponsor: Dan Gretch, PhD Poster

The objective of this project was to develop an 
efficient immune-slotblotting technique that could 
be used as a quantitative assay in measuring 
the effects of Protein Disulfide Isomerase (PDI) 
on prion protein misfolding in Chronic Wasting 
Disease (CWD). Chronic Wasting Disease is a 
transmissible spongiform encephalopathy that is 
horizontally transmitted amongst families of cer-
vids, which includes elk, deer, and moose. The in-
fectious agent in CWD is a misfolded prion protein 
that comes into contact with other prion proteins, 
causing them to misfold. Previous observations 
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have suggested that disulfide bond rearrange-
ment may be an important step in the misfolding 
process. However, previous attempts to quantify 
the amount of prion protein using an immune-slot-
blot technique have encountered problems. The 
technique developed here uses limiting dilution, 
immune-slotblot analysis through the use of a Bio 
Dot SF Microfiltration apparatus. The immune-
slotblot analysis is found to be more sensitive than 
conventional immunoblotting and was run follow-
ing a methanol precipitation of protein to maximize 
results. This technique can be used to measure 
large amounts of prion proteins using an immune-
slotblot. Also, a technique involving Proteinase 
K digestion of smaller samples of prion protein 
was found to be effective at efficiently detecting 
smaller samples of prion protein. This technique 
can be used to measure the effect of PDI on the 
misfolding of CWD prion proteins.

Bryce Kaiser
the legacy of the danes: a look at 
the impacts of viking conquest on 
england in the late ninth century
Faculty Sponsor: Jeanette Fregulia, PhD Paper

The aim of any historical research project is to 
explore the links between different aspects of 
history, from crime and retribution to commerce 
and exploration. More importantly than this, the 
true purpose of exploring these links is to under-
stand the men and women who came before us, 
who established kingdoms, empires, companies, 
families, and ideas. Understanding these men 
and women is itself the reward. Some argue that to 
study the past is to find a way to avoid those mis-
takes. While this is possibility that some pursue, I 
would argue that understanding the past is a way 
for mankind to understand itself. To know how a 
kingdom developed helps to understand why the 
descendents of those people behave and believe 
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the way they do now. It is from this perspective 
that I write this thesis. I seek to explore the impacts 
of the Danish Vikings upon King Alfred the Great 
and the Anglo-Saxon people of the ninth century 
Ano Domini and to understand how this conflict 
established the foundation for a unified England.

Kelsea Kimerly
islam, Judaism, and christianity on 
nciS: a Framing analysis
Faculty Sponsors: Charlotte Jones, PhD, and Alan 
Hansen, PhD Paper

During its eighth season, the television series JAG 
used two episodes to launch a spin-off called 
NCIS. The show premiered in September of 2003, 
and since has steadily grown in viewership and is 
now the top-ranked scripted drama on television. 
In this mixed method (quantitative and qualita-
tive) framing analysis, I examined conversational 
and visual references to Islam, Judaism, and 
Christianity in NCIS, including the contexts of each 
conversational and visual reference to determine 
whether representations are positive, negative, or 
neutral. In comparing and contrasting representa-
tions of each religion within each season as well 
as across the first seven seasons of the show, I 
found that all Christianity and Islam were more 
integral overall to episode plot lines than Judaism. 
In addition, I found that Judaism was commonly 
represented in a secular manner while Islam was 
represented most commonly in connection to ter-
rorists and/or terrorist groups. Christianity was 
commonly represented in passing or as a lifestyle 
and internal struggle of regular characters as 
well as characters integral to specific episodes. 
Implications of these findings for further research 
into representation of religion on TV are discussed.
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Ryann Lannan
castrating redcrosse: a 
Psychoanalytic reading of Book 
One of the Faerie Queene
Faculty Sponsor: Jeff Morris, PhD Paper

As the traditional story goes, the beautiful princess 
is locked in a tower guarded by a fierce dragon. 
There she dwells until a brave and handsome 
knight upon his valiant steed rides to her rescue. 
He slays the dragon, saves the princess, and the 
two share true love’s first kiss. Certainly, the first 
book of Spenser’s The Faerie Queene adheres to 
this outline of the romance narrative, and scholars 
have followed in kind, illustrating the work’s con-
nections with this genre as it follows the traditional 
quest storyline. Very important in their work has 
been the motivations—or lack thereof—in the 
questing hero of the book, Redcrosse. My paper 
seeks to examine these motives and conflicts 
from a Freudian perspective. The first section of 
the paper develops a definition of Freud’s idea 
of castration anxiety, and how this unconscious 
content plays out in conscious behavior. Applying 
these notions to Redcrosse’s situation, the second 
section of the paper shows how the hero’s actions 
are motivated by fears of being unmanned in the 
eyes of his society. The final section shows how 
Spenser’s hero, in defeating the dragon and com-
pleting his quest, has achieved a reconciliation of 
his deep-seated and unconscious neurosis.
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David Lewallen
examination of the correlation 
between altruism and locus of 
control
Faculty Sponsor: Brad Elison, EdD Poster

This study was designed to measure the relation-
ship between altruism and locus of control in un-
dergraduate college students. Previous research 
suggests that altruism and locus of control may 
be linked (Berkowitz 1967; Schopler & Matthews 
1965). The objective of this study was to retest the 
conclusions of that research as well as to examine 
other possible correlations such as sex, grade 
level, and whether or not the student is traditional.  
One hundred and sixty eight undergraduate stu-
dents at Carroll College completed questionnaires 
in their psychology courses. The analysis revealed 
that self-reported altruism positively correlated 
with one of the locus of control scales, p<.01, 
while it did not correlate with a health-oriented 
locus of control scale. Correlations pertaining to 
sex, grade level, etc. were not demonstrated. 

George Lund
living Out vatican ii: the history 
of the guatemala Mission of the 
diocese of helena from 1965 to 
1969
Faculty Sponsor: Bob Swartout, PhD Paper

The dream of Pope John XXIII was that The Second 
Vatican Council would help to bring the Catholic 
Church into the modern age. This paper looks at 
how the Second Vatican Council changed how 
missionary work was conducted through the case 
study of the Guatemala Mission of the Diocese of 
Helena, Montana. The paper is based on research 
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that was conducted through missionary archives 
and interviews by people directly involved in the 
creation and execution of the Mission.

Joseph Maricelli
investigation of West nile virus 
infection rates in culex tarsalis at 
Medicine lake Wildlife refuge and 
ninepipes Wildlife refuge 2011 
Faculty Sponsor: Sam Alvey, PhD Poster

This study focused on the infection rate of West 
Nile virus in two Culex tarsalis mosquito popula-
tions in Montana. Medicine Lake Wildlife Refuge, 
MLWF, and Ninepipes Wildlife Refuge, NWR, Cx. 
tarsalis populations were chosen due to the vari-
ance in past viral incidence. Viral incidence at 
MLWR was thought to be higher due to higher in-
fection rate in the Cx. tarsalis population possibly 
from favorable environmental factors. This study 
suggests, however, that high viral incidence may 
be a result of high Cx. tarsalis population as a por-
portion of the total mosquito population. Samples 
were homogenized and purified for RNA using a 
series of centrifugations through a specialized fil-
ter. A RT-PCR and Taqman assay then determined 
viral presence. No positive samples were collect-
ed from either collection site; a pooled infection 
rate program utilizing a 95% confidence interval 
determined there was no statistical difference in 
infection rates. Future studies can build upon this 
research by increasing sample number, recording 
differing temperatures and precipitation levels at 
both sites, and incorporating a temporal study in 
addition to the spatial analysis.
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Pete Markuson
K-v Pharmaceutical:  
a going concern?
Faculty Sponsor: Belle Marie, MBA Paper

Analyzing a company’s ability to continue as a go-
ing concern is a commonplace audit standard re-
quired by both the AICPA and PCAOB. Due to the 
tumultuous economic environment from late 2007 
to 2009, assessing a firm’s ability to continue its 
operations became increasingly relevant. Through 
performing a case study on K-V Pharmaceutical, 
I will analyze numerous quantitative and qualita-
tive components of the company to determine 
whether or not it has the capacity to continue 
operating as a going concern. My analysis of 
K-V Pharmaceutical will then serve as a rubric by 
which individual and institutional investors can 
research the operating health of entities across a 
broad spectrum of businesses.

Travis Marshall
the effect of reactive Oxygen 
Species on tiopronin-mediated 
collateral Sensitivity in Multidrug 
resistant cancer cells
Faculty Sponsors: John Addis, PhD, and Dan 
Gretch, PhD Paper

Multidrug resistance (MDR) has become a ma-
jor obstacle to chemotherapeutic cancer treat-
ments. MDR is often a result of an up-regulation 
and overproduction of an ATP-binding cassette 
(ABC) transporter following chemotherapy. The 
phenomenon called collateral sensitivity (CS) is 
associated with MDR cancers and has shown 
implications to alleviate this obstacle in vitro. CS 
agents selectively kill MDR cancer cells over 



20

di
st

an
ce

 t
o 

w
at

eR
 a

n
d 

ca
n

op
y 

cl
os

uR
e 

non-MDR cancer cells, often by up-regulating the 
overproduced ABC transporters. A common ABC 
transporter that is over-expressed in MDR cancer 
cells is P-glycoprotein, P-gp. The orphan drug tio-
pronin has been previously shown to mediate CS 
in a non-P-gp dependent manner. This means that 
the CS of tiopronin may be due to another ABC 
transporter or possibly not from an ABC trans-
porter at all. I attempted to understand the mecha-
nism of tiopronin’s CS capabilities and found that 
reactive oxygen species (ROS) play a major role 
in tiopronin-mediated CS. Specifically, superox-
ide (O2-) has little effect on the CS of tiopronin 
while hydrogen peroxide (H2O2) is imperative for 
tiopronin-mediated CS. However, H2O2 cannot 
display CS by itself, indicating that H2O2 is likely 
an intermediate necessary for tiopronin’s CS ca-
pability but is not the direct cause of CS. Further 
research should be conducted to investigate the 
mechanism of tiopronin-mediated CS.

Benjamin Mcisaac
Mapping the abundance of culex 
tarsalis to canopy closure in 
Montana
Faculty Sponsor: Grant Hokit, PhD Poster

In Montana, West Nile virus (WNV) was first record-
ed in 2002, and by 2003 there were 222 reported 
cases statewide. Currently, WNV still causes high 
fever, vomiting, muscle weakness, convulsions 
and paralysis in over 1,000 Americans each 
year. The primary vector of WNV differs spatially 
across the United States, with Culex pipiens as 
the primary vector in the east and Culex tarsalis 
contributing to the majority of human cases in the 
west. Different primary vectors suggest that the 
geographical limitations of Cx. pipiens and Cx. 
tarsalis may be related to ecological factors. In 
the present study mosquitoes were collected from 
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three different locations in Montana using CDC 
light traps. Elevation, distance to water and cano-
py closure were measured at each location. Total 
mosquito abundance and Cx. tarsalis abundance 
were compared with the independent environmen-
tal characteristics. Although no correlations were 
linked to total mosquito abundance, Cx. tarsalis 
displayed preferential habitat patterns. Elevation  
and location were shown to impact the presence 
of the primary western vector. Knowledge on en-
vironmental conditions conducive to the primary 
western vector can be used in primary prevention 
efforts to decrease incidence of human cases and 
advance subsequent undergraduate research of 
WNV at Carroll College. 

James McKay
the effect of diaphragmatic 
Breathing on college Student 
Stress 
Faculty Sponsor: Joni Walton, PhD Paper

The purpose of this research study was to de-
termine the effect of diaphragmatic breathing on 
college students’ self-perception of life stressors. 
A pre-test/post-test design was used in this study. 
Participants rated their stress on a Liekert-like 
scale before and after a five-minute diaphrag-
matic breathing intervention. ANOVA was used 
for statistical analysis. Participants were asked to 
evaluate their stress in the following categories: 
physical, psychological, socio-cultural, spiritual 
and overall stress categories. The findings of this 
study suggested that diaphragmatic breathing 
for five minutes is effective in reducing perceived 
stress with a p-value of p < 0.00 for each category. 
Implications of this study include students reduc-
ing their acute stress by using five minutes of dia-
phragmatic breathing.
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ian Merica
the Soldier and the civilian: 
disease in the nineteenth century 
and the Personal correspondence 
of union Private henry Miles 
Woodworth
Faculty Sponsor: Bob Swartout, PhD Paper

The prevalence and treatments for diseases 
among Civil War soldiers was the leading cause 
of mortality for its combatants. However, a lesser 
understood historical connection for the transmis-
sion of disease existed between infected soldiers 
on the battle front and the civilian populations on 
the home front. An investigation of the private cor-
respondence of Henry Miles Woodworth, a Union 
private with the 100th Ohio Volunteer Infantry, not 
only demonstrates the constant threat of disease 
and 19th Century treatments but also points to the 
spread of disease between the home and battle 
fronts through furloughs.

Whitney Miller
Species Identification of 
Ovine-Feeding Mosquitoes in 
Southwestern Montana
Faculty Sponsor: Grant Hokit, PhD Poster

In order to contribute to research on Cache Valley 
virus, an ovine virus that leads to fetus malforma-
tions and abortion, this study investigated the 
specific species of mosquitoes that bloodfeed 
on domestic sheep. Nine sheep were separated 
into three groups of three and were contained in 
a constructed trap one night per week for seven 
weeks (July-August 2011) in a rural area in south-
western Montana. Mosquitoes that entered the 
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sheep-baited trap during the evening were then 
collected for species identification and blood-
fed status the following morning. This study also 
examined the effectiveness of two different in-
secticide treatments. The three groups of sheep 
consisted of a control group, a group with Python 
insecticide ear tags, and a group with a perme-
thrin pour-on. Populations of bloodfed mosquitoes 
were found in each of the 16 mosquito species 
collected from the sheep-baited traps. The spe-
cies collected from the sheep-baited traps were 
then compared to species collected from a CDC 
light trap located near the study site. The data col-
lected from this study showed that in the sheep-
baited traps Ochlerotatus increpitus, Ochlerotatus 
idahoensis, and Aedes vexans were the top three 
most prevalent species and in the CDC light 
trap, Ochlerotatus dorsalis, Aedes vexans, and 
Ochlerotatus idahoensis were the top three most 
prevalent species. These results help to direct fur-
ther investigations of potential vectors for Cache 
Valley virus.

Caley Murphy
Sex Sells: an analysis of Sexual 
content on Prime time tv over the 
Past 50 Years
Faculty Sponsors: Charlotte Jones, PhD, and Alan 
Hansen, PhD Paper

The prevailing perception is that we have experi-
ence a cultural shift in that today’s TV content is 
markedly more risqué than it has been in the past. 
In this study, I investigate these commonly-held 
views with a content analysis of sexual reference 
and sexual content in a convenience sample of 
five popular TV shows, each of which include teen-
age characters which take up family issues: Leave 
it to Beaver, The Brady Bunch, Growing Pains, Full 
House, and Two and a Half Men. The purpose of 
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this study was to determine if, and in what man-
ner, sexual content on TV has changed over the 
past 50 years. I found that sexual reference and 
sexual content has increased from the earliest to 
the most recent programs. Results of the content 
analysis on sexual content were compared to 
national averages of sexual behavior during this 
time period. Surprisingly, I found that adolescents’ 
reported sexual behavior is holding steady, while, 
safe sex seems to be increasing markedly over 
the past 20 years. Implications of these findings 
to the role of TV in sexual behavior of adolescents 
are discussed.

Brian Murphy
Spatial risk assessment of West 
nile virus in Montana Based upon 
temperature effects on culex 
tarsalis
Faculty Sponsor: Grant Hokit, PhD Poster

Spatial and seasonal West Nile virus (WNV) trans-
mission risk was assessed throughout Montana 
with Geographic Information System (GIS) models 
based on the temperature threshold below which 
virus development will not proceed in Cx. tarsalis. 
The model used maximum, minimum, and aver-
age daily temperature data; a degree day mod-
eling derivation that produced West Nile virus 
development units (WDU); and varying time-scales 
throughout June, July, August, and September. A 
temperature of 12.6 °C maintained for 107.7 de-
gree days (dd) was utilized as the point of zero 
virus development and was based on the extrinsic 
incubation period (EIP) or the average amount of 
time between a female Cx. tarsalis imbibing an in-
fectious bloodmeal and transmitting the virus. The 
models were produced to evaluate transmission 
risk on monthly scales and multi-month additive 
scales that utilize accumulated monthly WDUs. 
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Overall, the models based on average tempera-
ture data showed higher correlation to Cx. tarsalis 
prevalence and West Nile virus human infection 
than their corresponding maximum or minimum 
temperature based WDU models. The models 
also showed an increasing risk of virus transmis-
sion throughout Montana from west to east and an 
absence of transmission in areas of cooler daily 
temperatures. By the end of September about 82% 
of the state was determined to be viable for West 
Nile virus transmission while approximately 87% 
of the state was determined to be at risk of virus 
transmission by the end of August when peak risk 
occurs. Further improvements to the present mod-
els may arise from utilizing additional Cx. tarsalis 
trapping data from varying years or by incorporat-
ing population and travel density throughout state 
counties in order to better depict county counts 
of West Nile virus human infection. In brief, this 
study assesses the thermal and temporal effects 
on WNV transmission throughout Montana and 
provides a guide for WNV prevention.

Kellie O’Rourke
Microsatellite analysis comparing 
the genetic variation of culex tar-
salis Populations across Montana
Faculty Sponsor: Jennifer Geiger, PhD Paper

West Nile Virus was first detected in Montana in 
2002 since then there have been over 492 report-
ed cases of human infection and over 367 report-
ed cases of equine infection. Side effects can be 
as serious as cell death, fever, local bleeding, and 
inflammation of brain and nerve tissue. The main 
vector of the virus appears to be mosquitoes, spe-
cifically Culex tarsalis in the western region of the 
United States. The purpose of the WNV project at 
Carroll College is to produce a risk assessment 
map based on the prevalence of the virus across 
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the state of Montana. The objective of this study 
is to add one layer to the risk assessment map by 
using microsatellite analysis to compare the varia-
tion of genetic structure of differing populations of 
Cx. tarsalis across Montana. I hypothesize that the 
F_ST values for pairs of populations will be lower 
if the populations are connected by waterways 
and are near in distance to each other. By infer-
ence, populations separated by large distances 
or by geographic barriers will have higher F_ST 
values. PCR amplification and gel electrophore-
sis for each individual locus were used to ensure 
expected base pair size for the five microsatellite 
loci.

Sarah Potucek
nutrición para la vida 
Faculty Sponsor: Joni Walton, PhD Poster

The purpose of this research study was to explore 
the challenges faced by nurses improving the 
nutritional status of Latin American immigrants 
working in Montana and Idaho. Classic grounded 
theory was utilized to collect, code, and analyze 
the data. Healthcare providers in Montana and 
Idaho were interviewed regarding their percep-
tions on the challenges of enhancing nutrition for 
Latin American immigrant populations working 
in Montana and Idaho. The core category of this 
study is “nutrición para la vida” with four sup-
porting categories: living in poverty, overcoming 
language barriers, promoting healthy lifestyles, 
and eating nutritional ethnic foods. The findings 
of this study suggest that providing culturally ap-
propriate healthcare to Latin American immigrants 
is vital for this population to achieve and maintain 
a healthy nutritional status. This study provides a 
deep understanding of the challenges healthcare 
providers encounter when providing healthcare 
to Latin American immigrants working in Montana 
and Idaho. 
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Zachariah Robinson
history of the last chance gulch 
urban renewal
Faculty Sponsor: Bob Swartout, PhD Paper

The 1960s brought around incredible change with-
in the urban communities in cities across America. 
The Last Chance Gulch Urban Renewal Project 
was part of President Lyndon B. Johnson’s Model 
Cities Program, which allowed cities to clear slum 
areas and allowed massive federal investment into 
the inner cores of cities. The Last Chance Project 
is an example of this federal influence mixed with 
the independent Western character of the citizens 
and the city of Helena.

Olivia Rolando
isosorbide and chytridiomycosis 
in Panamanian golden Frogs 
(atelopus zeteki)
Faculty Sponsors: Brandon Sheafor, PhD, and 
Colin Thomas, PhD Poster

Global amphibian decline is an established 
problem, first noted over 40 years ago. Without 
an obvious cause beyond the natural factors, 
such as habitat loss, disease has risen as a 
reasonable explanation. Chytridiomycosis is an 
infectious disease targeting amphibians, namely 
frogs, in Central and South America. The fungus, 
Batrachochytrium dendrobatidis, has been shown 
to be inhibited by natural mixes of antimicrobial 
peptides (AMPs) found on the backs of suscep-
tible and resistant frogs. A unique case, Atelopus 
zeteki, does not show the same use of AMPs. 
Rather, a heterocyclic diol, isosorbide, seems to 
be involved in their immunological response to B. 
dendrobatidis infection. Using liquid chromatog-
raphy mass spectrometry, gas chromatography 
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mass spectrometry, flame ionization detection, 
and chytrid bioassays, isosorbide was deter-
mined and suggested to function in an antimicro-
bial manner in A. zeteki. The lowest concentration 
exhibiting antimicrobial properties was 250 mM 
isosorbide against chytrid zoospores. The case 
study of A. zeteki is illustrative of how future infec-
tious diseases’ activity could be quenched before 
such drastic losses occur. Additional research is 
needed to identify the antimicrobial properties of 
isosorbide in a quantitative manner and for deter-
mining whether the frog or the topical bacteria on 
the frog are synthesizing this compound. 

Kevin Semmens
Biochemical analysis of insect 
Camouflage in Manduca sexta, the 
tobacco hornworm
Faculty Sponsor: Dan Gretch, PhD Paper

Manduca sexta (Tobacco Hornworm) larvae exhib-
it diet-induced adaptation, demonstrating green 
coloration in their natural environment but becom-
ing a pale blue when placed on a lab diet lack-
ing plant material. I hypothesized that the color 
change observed in the Tobacco Hornworm was 
induced by the dietary intake of a plant pigment 
of orange or yellow color (specifically ß-carotene). 
The pigment ß-carotene is highly hydrophobic, 
so I hypothesized that it was traveling to the skin 
via a lipoprotein transport pathway. Hornworms 
were reared and then bled to extract hemolymph. 
Ultracentrifugation was used to float out the li-
poproteins from the hemolymph. Lipoprotein 
isolation was confirmed by gel electrophoresis. 
The lipoproteins isolated from plant-fed insects 
did indeed contain a bright yellow pigment. UV-
visible spectroscopy supported ß-carotene as the 
pigment being carried by the lipoproteins and re-
sponsible for inducing the insect’s color change.
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Katharine Tate
the British Monarchy and empire: 
the Formal and informal Power 
of the Monarchy in relation to the 
empire from Queen elizabeth i to 
Queen elizabeth ii 
Faculty Sponsor: Jeanette Fregulia, PhD Paper

The relationship between the British Empire and 
the monarchy of Britain is an understudied aspect 
of the history of Britain. Examining the monarchy 
from the reign of Queen Elizabeth I to the reign of 
Queen Elizabeth II, with emphasis on the reigns 
of King George III, Queen Victoria, King Edward 
VII, King George V, King Edward VIII, and King 
George VI, this thesis argues that the monarchy 
had a direct and lasting influence on the empire. 
Over the course of British history examined, the 
formal powers of the monarchy steadily declined 
due to many internal and external factors. As 
the formal power declined, however, the empire 
allowed the informal power of the monarchy to 
expand, because the monarchy was the unifying 
symbol of the empire. The increase in informal 
power allowed the monarchs to have a more direct 
formal power over the ruling and policies imple-
mented in the far stretches of the empire.
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Baayin Tranfo
the aryan nations takeover of the 
Pacific Northwest: The Rise and Fall 
of richard Butler and the nehemiah 
township
Faculty Sponsor: Bob Swartout, PhD Paper

The topic of this paper is based on a small town 
of the Hayden Lake, Idaho during the 1970s 
through the early 2000s. It reflects the rise and fall 
of the Aryan Nations compound of the Nehemiah 
Township. More specifically, it is an analysis of the 
success and failure of the Revered Richard Girnt 
Butler and how he was able to build one of the 
largest Aryan Nation populations in the isolated 
Northwest community of the United States. 

Jeanna Van Hoey
Defining the Cytotype and 
Persistence concepts in Black Flies 
(diptera: Simuliidae)
Faculty Sponsor: Gerald Shields, PhD Poster

Y-linked chromosomal inversions promote repro-
ductive isolation in black flies. Time to fixation 
to total sex-linkage varies among incipient spe-
cies. Persistence from year-to-year of chromo-
some types at any location is largely unstudied. 
Therefore, I analyzed the polytene chromosomes 
of a large sample (n = 800) of black fly larvae 
of the Simulium arcticum complex from the Little 
Blackfoot River (LBR) in western Montana to de-
termine: 1) the extent of linkage of inversions to 
the Y chromosome and 2) persistence of taxa from 
year-to-year and compared these data to those of 
previous analyses, which were based on smaller 
sample sizes. I hypothesized that the large sam-
ple in 2011 would support previous observations. 
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Thirteen Y chromosome types were described 
in 2011, whereas only nine types had been de-
scribed previously. This study suggests that the 
IIL-10, IIL-18, IIL-38, and IIL-51 inversions are 
Y-linked at the LBR and that they chromosomally 
define cytotypes (taxa diverging from a common 
ancestor), which deserve more detailed study. 
Moreover, persistence was observed since all 
previous inversions, with the exception of IIL-30, 
IIL-35, and IIL-84 were found in 2011. 

Kali Welch
the effects of tactile and indirect 
contact with dogs in a college 
Population
Faculty Sponsor: Chris Collins, PhD Paper

In order to assess how physiological stress re-
sponse is affected by human-canine interactions, 
One hundred-thirty (n=130) college students 
participated in trials designed to measure blood 
pressure, respiratory rate, heart rate and galvanic 
skin response (GSR), in low and high stress en-
vironments. Participants completed trials either 
without a dog, with a dog present, or while main-
taining contact with a dog. It was hypothesized 
that participants with direct physical contact with 
the dog would experience the least physiological 
change. While physiological responses were simi-
lar in all groups, there was a statistically significant 
decrease in the perception of stress in the tactile 
contact group when compared to the group with 
no dog present (p = .02).  
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Corinne Wilkinson
‘Being teasable’: a note on 
Participants’ Simultaneous 
construction of differently- 
Situated identities
Faculty Sponsors: Charlotte Jones, PhD, and Alan 
Hansen, PhD Paper

A list on wikihow.com (a collaborative how-to 
manual on a variety of subjects) features “how to 
be the cutesy girl everyone loves.” Number ten 
on that list is, “be teasable.” While sophomoric, 
this counsel perhaps illustrates the apparent ap-
peal of being teasable. In this paper I conduct a 
single-case analysis (Schegloff, 1987; Lawrence, 
2003) of a two-minute segment of talk featuring 
two teasing exchanges. This project makes use 
of prior analysis of sequential aspects of teasing 
in order to show how the subjects of teases orient 
to and construct locally-situated identities bound 
up in the tease while at the same time attending 
to “being teasable.” Using prior work on sequen-
tial aspects of teasing in conversation, it is in this 
vein that doing “being teasable” is advanced: as 
a locally emergent and occasioned and routinely 
performed identity, but one that is simultaneously 
situated across moments of social interaction out 
of which interpersonal relationships and group 
dynamic are constructed.

Katherine Williams
archaeological excavations at the 
Beaver creek rock Shelter
Faculty Sponsor: Laurie Travis, PhD Poster

The 2011 Carroll College Archaeological Field 
School excavated the Beaver Creek Rock Shelter 
located within the Big Belt Mountains. Excavations 
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revealed four cultural occupation layers dating 
to 1,280 years BP; 1,730 years BP; 1,980 years 
BP, and 2,470 years BP. Each occupation layer 
exposed limited lithics, faunal materials, and fea-
tures, but valuable paleoenvironmental data was 
also collected. Research revealed a connection 
between visible changes in the faunal assem-
blages, vegetation, siltation and charcoal content, 
all pointing to the possibility of climate change or 
perhaps a large fire event nearly 2,000 year ago.

POlitical Science SeniOr SeMinar: 

POvertY and Wealth
Faculty Sponsor: Bill Parsons, PhD

This panel offers three representative samples of 
political science research, undertaken by a selec-
tion of Carroll’s graduating political science ma-
jors. All papers relate to the senior seminar topic, 
poverty and wealth.
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