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Imma Achilike, Biology
Dr. Terrill F. Saxon, mentor

A Case Study Investigating Velo-cardio-facial syndrome and Expressive Language Delay

Velo-cardio-facial syndrome (VCFS) is a genetic disorder that is prevalent 1 in 4000 children. It affects many
aspects of development in children including language. The purpose of this study is to document the expressive
language delay patterns and interventional progress in a child with velo-cardio-facial syndrome over a period of 4
years. Essentially, this retrospective study will answer this question: will the methods of intervention used by the
speech-language pathologist (SLP) produce a beneficial outcome for expressive language delay in children with
VCFS? The subject was a child with this syndrome, aged 5 years 6 months. Results from diagnostic assessments
and progress reports documented by a speech language pathologist, from the age of 2 years and 4 months formed
the basis for this retrospective study. The study concludes with recommendations of a particular method of
intervention for children with VCFS who also have expressive language delay.

Ariel Alexander, International Studies
Dr. Joan Supplee, mentor

Democracy re-establishing justice through truth: the Strengthening of Rule of Law in Argentina, Chile and Paraguay
as seen through the effectiveness of their truth commissions

The actions of the Truth and Justice/Reconciliation commissions in Argentina, Chile and Paraguay, as
representations of the re-establishment of rule of law within these countries differed greatly. This project shows
how the actions taken during the dictatorship to remove or change rule of law, the atrocities committed, and the
duration of said regimes directly affected the process of judicial strengthening and the breadth and quality of the
actions taken by the different commissions. As a result of this analysis, it is possible to conclude that each case
study is a prism for analyzing the strengthening of the judiciary as part of the re-democratization process in the
Southern Cone. The different processes also highlight the areas where greater reforms could take place.

Daniel Alfson, Neuroscience
Dr. N. Bradley Keele, mentor

The role of prenatal stress in anxiety-like behavior in the rat: modulation by oxytocin

Studies show that several anxiety disorders develop largely as a consequence of the dysfunction of the
hypothalamic-pituitary-andrenal (HPA) axis. Thus, rats having an HPA axis that is abnormally hypersensitive to
stressful stimuli, particularly as a result of prenatal stress, serve as an insightful experimental model for studying
such disorders. Additional studies indicate that the neuropeptide oxytocin (OT) provides negative feedback on the
HPA axis, normally attenuating the stress response by decreasing corticosterone levels, and that the central
nucleus of the amygdala (CeA) may play some part in mediating OT’s negative feedback on the HPA axis. The
present study investigates the effects of prenatal stress on the HPA axis together with the role of OT in regulating
the HPA axis via the amygdala. Our primary hypothesis is that a decreased sensitivity to OT in the CeA of rats
stressed during prenatal development will result in a decrease in the negative feedback of this stress coping
mechanism, exhibited by an exaggerated level of anxiety-like behaviors and elevated baseline plasma
corticosterone levels. To test this hypothesis, Sprague-Dawley rats that were either prenatally stressed or allowed
to develop under normal conditions. Either OT or phosphate buffer solution (PBS) vehicle was then injected
bilaterally into the CeA of both groups of animals via cannulae that were surgically implanted prior to testing.
Anxiety-like behaviors were measured using the elevated plus maze (EPM) and the open field test (OFT), and
baseline plasma corticosterone levels were analyzed using a biochemical assay. This study reveals information
regarding the effects of OT in the negative feedback loop of the HPA axis of prenatally stressed rats and,
ultimately, has clinical significance since the results may shed light on neural mechanisms underlying
psychopathology.



Jared Allen, Entrepeneurship and Economics
Dr. Marlene Reed, mentor

The Sustainability of Economic Growth in China

Since market reforms began in 1978, China’s economy has grown at an average rate of 9.8% per year. Although
certain aspects were privatized by these reforms, the government continues to have a significant role in the
economy. Its affiliation with a majority of the leading firms in China has substantially diluted competition. As a
result, there is no incentive for government affiliated firms to innovate. According to Solow, sustained economic
progress cannot occur without technological innovation. Thus, China’s recent economic growth is not sustainable
under the current system of market socialism.

Kirsten Appleyard, University Scholar
Dr. David L. Jeffrey, mentor

“Moi je vis un peu avec les anges”: The Search for Transcendence in the Contemporary Art of Arcabas

In a largely post-Christian age of painting there has surfaced a Catholic artist of considerable inherent interest,
both aesthetic and theological. Lauded as one of the masters of contemporary sacred art, Arcabas is rapidly
emerging to prominence in his native country of France; he is as yet, however, largely unknown in North America.
Accordingly, the first chapter of this thesis provides an introduction to the developing career of Arcabas — a kind of
taxonomy — to serve as a necessary prolegomena to closer analysis of some of his signal achievements. The three
subsequent chapters seek to examine Arcabas’s work in light of his réssourcement Catholic aesthetic and
thoughtful theological engagement with the three transcendentals, namely the True, the Good, and the Beautiful.

Melanie Arndt, Biology
Dr. Doug Matthews, mentor

Differential effects of adolescents and adults enriched and impoverished environments on depression.

Previous research has shown that manipulating the environment that a rat is housed will affect the immobility time
in a Forced Swim Test (FST). A FST is a widely accepted method that measures the time a rat spends in an
immobile posture. This time is correlated to depression, because it is decreased with the administration of
antidepressants. Despite the high risk of depression in adolescents, there has not been a study comparing how the
housing environment affects adolescents and adult rats using a FST. We housed adolescent and adult rats in both
an enriched environment and an impoverished environment for twenty days. We then performed a FST and
analyzed the immobility times.

Adam L. Arrington, Political Science
Dr. Jerold R. Waltman, mentor

Whose Land Is It Anyway: The Evolution of Eminent Domain in the United States

It sounds simple enough: “[private property shall not] be taken for public use, without just compensation.” For
years, government — at the federal, state and local level — utilized this power, known as “eminent domain,” for
purposes that few could dispute were public use, but as times and circumstances changed, so, too, did the concept
of “public use.” A litany of federal and state court cases, as well as articles in everything from scholarly journals to
community newsletters, betrays the government’s history of defending a wide range of projects as legitimate
exercise of its eminent domain power, and the judiciary’s almost unbroken streak of acquiescence. My thesis offers
a concise history of eminent domain leading up to the Supreme Court’s seminal decision in Berman v. Parker
(1954), followed by in-depth analyses of that and two other landmark cases—Poletown Neighborhood Council v.
City of Detroit (1981), a Michigan Supreme Court decision which exemplifies state and local courts' acceptance of
economic development as “public use”, and Kelo v. City of New London (2005), in which the U.S. Supreme Court
established this doctrine at the federal level—that help explain both the causes and effects of government’'s ever-
expanding eminent domain power.



Victoria Bongat, Journalism--News Editorial
Dr. Amanda Sturgill, mentor

How the Media Influence Democracy: Information-Gathering Habits of Voters

America’s founding fathers believed democracy could best be preserved and furthered by an educated citizenry.
The purpose of this study was to examine how voters get the information they use to vote and relate the findings
to the larger question of whether media help, hurt or have no effect on democracy, since media has changed and
become more prevalent. Previous research suggested the extent of the media’s influence upon democracy was
significant. A survey with fifteen questions related to media consumption was administered to voluntary
participants at a nearby polling center on Election Day. Based on their responses and my analysis, it can be
concluded that voters do use multiple sources to get the information they need, more sources yield more reliable
information than a single source, and certain media can be considered credible.

John Bridges, Biology
Dr. James Marcum, mentor

Chronic Pain and Phenomenology: A Case Study

Patients with chronic pain often experience a communication breakdown within their relationship with their doctor.
This thesis focuses on a case study of a patient who suffers from chronic persistent headaches. This report shows
ways in which the biomedical approach to chronic pain has failed this particular patient and will explore alternate
methods—complementary and alternative medicine and phenomenology—to addressing the patient’s issues with
chronic pain and the difficulties found in communicating that pain with doctors. The later chapters make
suggestions about how the biomedical model’s approach to chronic pain can be supplemented and enhanced by
these different approaches to the management and understanding of chronic pain.

Mallory Briggs, Religion and Journalism
Dr. Amy Vail, mentor

Understanding Hell through the Eyes of C. S. Lewis

The purpose of the paper is to make a thorough analysis of the views of C.S. Lewis with respect to the doctrine and
reality of Hell. Three texts are particularly useful for an understanding of Lewis's conception of damnation: The
Problem of Pain, The Screwtape Letters, and The Great Divorce. Each book will be analyzed separately and in
conjunction with the two other works. Overall, Lewis’s focus lies in the reality of Hell and individual choice.

Tchanavia Bryant, Psychology
Dr. Helen Benedict, mentor

Autism: A Literature Review of the Various Treatments Available

Autism is a mental disorder that affects men, women, and children of all races and backgrounds. This thesis will
focus on reviewing the effectiveness of various types of treatments available for moderate to severe autistic
symptoms. Peer reviewed articles were the main source of discovering the various treatments and their
effectiveness. Various articles were read in order to determine the general consensus of the scientific community
about the effectiveness of different treatments. The thesis is broken up into four major points: a history of autism,
a review of the pharmaceutical treatments of autistic symptoms, a review of the non-pharmaceutical treatments of
autistic symptoms, and my review of the various treatments. Results suggest that the most effective treatment is
dependent on the individual, but it seems to combination of pharmaceutical and non-pharmaceutical treatments.
This conclusion may help parents to understand that there is no one “cure” for autism.



Eric Bunch, Math
Dr. David J. Ryden, mentor

Forcing Relation Between Patterns of Maximal Proper Periodic Intervals

Sarkovskii's Theorem completely describes the forcing relation between periods of periodicpoints. In [1],
Misiurewicz et al. define patterns of periodic points, and investigate the forcing relation between patterns of
periodic points. Ryden, in [3], extends the idea of a periodic point to that of a maximal proper periodic interval,
and he proves Sarkovkii's Theorem for maximal proper periodic intervals. In this paper, we define the pattern of a
maximal proper periodic interval, as well as the forcing relation between patterns of periodic intervals. This forcing
relation is investigated using the properties of patterns of maximal proper periodic intervals.

William Caylor, Economics
Dr. Steve Green, mentor

High-stakes Testing and the Teacher Workforce

Many states implemented high-stakes educational testing in the 1990s. | use state-level data to examine the
effects of such testing on teacher wages, employment and the prevalence of private education, controlling for
student characteristics. The effects of testing on these variables may suggest a change in the quality of the
teacher workforce.

Jenna Chang, Psychology
Dr. Keith Sanford, mentor

Using Perceived Partner's Emotion in Predicting Forgiveness in Romantic Relationships

A sample of 113 participants in dating relationships completed an online questionnaire to investigate the extent to
which perceived negative emotion in one’s romantic partner during conflict predicts forgiveness. Participants were
asked to recall a specific conflict that occurred in their current relationship and completed scales measuring the
extent they perceived 3 types of negative emotions in their partner at the time of the conflict: hard emotion (e.g.
anger or aggravation) soft emotion (e.g. hurt or sadness) and flat emotion (e.g. boredom or indifference), as well
as four outcomes pertaining to forgiveness: negative attributions, desire for revenge, avoidance of the partner, and
positive/negative valence of attitudes toward the partner. Results indicated that perceived hard, soft, and flat
emotion were significantly related to components of forgiveness, yet, the most striking finding involved flat
emotion. Perceived flat emotion produced robust and consistent correlations across all four components of
forgiveness independent from relationship satisfaction. These findings support the general conclusion that
perceptions in a romantic partner’s emotion during conflict relate to forgiveness and specifically suggest that
perceiving flat emotion in one’s partner is the strongest predictor of non-forgiveness.

Sam Chen, Philosophy and Political Science
Dr. David K. Nichols, mentor

Defending Religious Liberty: Is a Secular Definition of Religion Possible?

Since the landmark case Everson v. Board of Education (1947), the U.S. Supreme Court has continually sought to
define religion in exclusively secular terms, in hopes of, on the one hand, preserving religious liberty and, on the
other, establishing a clear and distinct line between government and religion. This thesis carefully analyzes and
evaluates a number of constitutional tests introduced by the Supreme Court to accomplish the aforementioned
task. The Lemon Test (Lemon v. Kurtzman), the Establishment Test (Lynch v. Donnelly), and the Coercion Test
(Lee v. Weisman) form the Court’s position on establishment. The right to free exercise is outlined by the Sherbert
Test (Sherbert v. Verner) and a number of other precedents developed in cases such as Employment Division v.
Smith, Wisconsin v. Yoder, and Lyng v. Northwestern Indian CPA. These tests and precedents have guided the
courts in their quest to defend religious liberty by balancing the Establishment and Free Exercise Clauses of the
First Amendment. Through this process of understanding and critically assessing the development in establishment
and free exercise case law, this thesis demonstrates the limits and contradictions inherent in the high Court’s
attempt at an exclusively secular definition of religion, which is a road block in the path of defending religious
liberty.



Justin Chetta, Medical Humanities and Biology
Dr. Pat Danley, mentor

Acoustic Variation in Rock-Dwelling Cichlids

The cichlid radiation of Lake Malawi is a model system for observing recent and rapid species diversifications.
Among other reasons (e.g. trophic proclivity), an intense sexual preference by females may account for such a
rapid phenomenon. Variation and preference in hues, patterns, bowers, pheromones, and courtship behaviors has
already been noted. This study observed six different species in stiu in regards to acoustic variation among five
different parameters. Disparate sonic signals were found among species and may further account for the observed
rapid speciation of Lake Malawi cichlids.

Preston Clark, English
Dr. Richard R. Russell, mentor

The Distortions of "The Wandering Rocks" to "Ulysses"

In this thesis | argue that Episode Ten of "Ulysses," "The Wandering Rocks" is a distorted and insufficient version of
the entire novel. First, the narrator of "The Wandering Rocks" is a cynical and superficial version of the initial
narrator of the first six episodes. The deficient qualities of this narrator cause him to misrepresent the events and
themes of the novel. Also, "The Wandering Rocks" is sub-divided into nineteen sections. Each of the first eighteen
sections corresponds respectively to the eighteen episodes of "Ulysses." The final section applies the point of view
of the narrator of "The Wandering Rocks" to a tour of Dublin, showing a city very much unlike Dublin as presented
in the rest of the novel.

Sam Cole, University Scholar
Dr. Robert C. Miner, mentor

The Virtue of Faith

In this thesis, | expound upon the Secunda Secundae of Saint Thomas Aquinas’ Summa Theologiae in order to
answer a fundamental question of the Christian religion: what is faith? Following Thomas, | address this question
in three stages: First, | consider the object and act of faith. What is the object of faith? Does faith seek to know
God, or does it seek to know facts about God? Is “know” the appropriate word to use in this context? What is
belief and how is it related to faith? Is belief the act of faith? While considering the object and act of faith, | also
consider its certainty. Is faith “certain?” What would it mean to call faith certain? Why is faith certain? Second, |
define the habit and the virtue of faith. Can faith be virtuous? It seems that faith is credulity. If it is not mere
credulity, why is it more than credulity? What is the difference between the habit of faith and the virtue of faith?
For Thomas, the virtue of faith is faith formed by charity. What does the virtue of faith have to do with charity?
What does it mean to say that virtuous faith must be formed by charity? Third, | sharpen my definition of the
virtue of faith by considering its opposites. What is the vice most opposed to the virtue of faith? If it is
unfaithfulness, why is unfaithfulness most opposed? What are the different kinds of unfaithfulness? What can an
examination of heresy, apostasy, and blasphemy tell one about faith? In these three chapters, | give answers to
all of these questions with the goal of defining faith. In the process, | also defend Thomas’ account of faith and
struggle to give ground for it in a contemporary context.

Lexi Correll, Psychology
Dr. Joe Cox, mentor

Substance abuse policies in U.S. companies and why simply having a policy is not enough

More than half of large U.S. companies have a substance abuse policy, yet drug or alcohol abuse are listed in
almost all reports of disciplinary action, and the number of drug and alcohol-related lost-time accidents continues
to increase each year. This thesis will examine existing literature to identify factors related to the effectiveness of
substance abuse policies in U.S. companies and make recommendations for the design and implementation of
enforceable policies related to employee drug and alcohol use. It is crucial for U.S. companies to implement clear
and effective substance abuse policies to curb the spread of drug and alcohol abuse through American workforces.
Only by working to form a cohesive program that goes beyond drug testing alone can the American workforce hope
to overcome the burden of substance abuse.



Michael Do, University Scholar
Dr. Bryan Brooks, mentor

Using Mammalian Pharmacological Data to Predict Responses in Pimephales promelas Following Exposure to
Benzodiazepines and a Contraindicated Therapeutic

Benzodiazepines are a class of pharmaceuticals commonly used to treat anxiety disorders. Two of the more
commonly prescribed ones are alprazolam (marketed as Xanax) and diazepam (Valium). It has been proposed
that since many of the enzyme and receptor systems are conserved between mammals and fish, mammalian
pharmacological data provided by drug studies can be applied to fish. The mammal to fish model states that when
the plasma concentration of the drug in fish is equal to the therapeutic blood concentration in mammals, an effect
should also be elicited in fish. This particular study exposes fathead minnows (Pimephales promelas) to alprazolam
and diazepam at concentrations predicted by the mammal to fish model to have an effect. Fish were also exposed
to a mixture of diazepam and fluoxetine, a known contraindicator of diazepam and a prevalent antidepressant.
Results indicate that neither of the benzodiazpeines individually have any sublethal effects on fish. Accordingly, the
mammal to fish model does not apply to benzodiazepines, as no effects were exhibited at the predicted
concentrations. The fluoxetine-diazepam mixture showed that fluoxetine did not significantly potentiate the
toxicity of diazepam, indicating that the drug interaction was weak.

Jenny Dresler, Biology
Dr. Richard Duhrkopf, mentor

A Survey of Mosquitoes in McLennan County, Texas, as a Method for Predicting Mosquito Populations as Related to
Weather

Climate change is in the forefront of today’s scientific inquiries as are mosquito-vectored diseases such as West
Nile virus, malaria, dengue and yellow fever. This study examines the impact of changing weather conditions on
the populations of disease-transmitting mosquitoes in McLennan County, TX, comparing insect collection data from
an excessively rainy year, 1992, to data from 2008, a year that received low rainfall during the spring and summer
months. The results are compared in order to determine what species of mosquitoes are most prevalent in the
respective climates, insect density, and the potential for mosquito-vectored diseases in the county. Awareness of
species present will help avoid future threats to human and animal health.

Christopher Dunn, University Scholar
Dr. David Uber, mentor

The Student’s Guide to Studying Abroad in France

Planning and carrying out a semester or year abroad can be quite challenging, but | have made it my goal to
guide students through this difficult and complicated process. With the compilation of my successes and failures
studying abroad, | hope to simplify this complex process. And of course, who could be more helpful than someone
who has done it before? It is from my preparatory experiences that | write the first half of this piece. In the second
half, I discuss daily life in France as an international student. Studying abroad is an overwhelming feat, but it is
also unquestionably rewarding. | hope the knowledge | share with students will both organize their preparations
and enhance their stays in France.

Ayla Farris, University Scholar
Dr. Tamarah Adair, mentor

Evaluation of SCCmec types for Methicillin-Resistant Staphylococcus aureus Strains Isolated from Healthy Carriers

Staphylococcus aureus (S. aureus), the most common cause of hospital-acquired infection, and other staphylococci
developed drug resistance soon after penicillin was introduced. Today, less than 10% of species are impacted by
this antibiotic. Because of this, other “semi-synthetic” penicillins were developed. These included methicillin,
nafcillin, oxacillin, and dicloxacillin. Over time, staphylococcus bacteria developed resistance to these drugs, as
well. Methicillin-resistant S. aureus is known by the acronym, “MRSA”. Both hospital (HA) and community (CA)
strains of MRSA present a significant challenge to medical care providers around the world because they have
become ubiquitous in the population, and in some cases can manifest serious, even life-threatening infections. The
purpose of this study is to determine the SCCmec types of MRSA strains isolated from healthy carriers on a college
campus, and draw conclusions from those data about the relative importance of CA-MRSA and HA-MRSA in that
community. Results of the study are compared with epidemiological expectations, in light of the risk factors of a
student population. Implications of this research for future HA- and CA-MRSA studies are explored, as well.



Eileen Fernandez, Physics and Math
Dr. Lorin S. Matthews, mentor

The Martian System and Saturn’s F Ring

Interest in circumplanetary dust is spurred by the interactions between the grains and their plasma environment.
When analyzed, the interactions serve as probes to the qualities of the plasma. Saturn’s F ring presents a complex
system to analyze, as it is dynamic and changes in a timescale of weeks. This study presents a model for
circumplanetary dust using a fifth order Runge-Kutta method in a Matrix Laboratory (MATLAB) program. It is built
from a Formula Translating System (FORTRAN) program used to study circumplanetary Martian dust and includes
effects due to the magnetic field, Poynting-Robertson drag, solar radiation force, gravitational forces due to the
sun, the planet, and satellites, and the spherical harmonic contribution of the planet's gravity (Nazzario 1997)).
This study begins with an analysis of the behavior of grains in the Martian system, which is compared to a previous
analysis done by Burns et al. (2001). The program is then generalized to the Saturnian system and used to
examine Saturn’s E ring; results are compared with work done by Hamilton (2002) and Burns et al. (2001), in
order to test the accuracy of the program in the generalization to Saturn’s system. Finally the program is used to
study the odd behavior of Saturn’s F ring, where we expect an accurate model of the charged grains’ behavior.

Rachel M. Frankeny, Economics and Political Science
Dr. Jerold Waltman and Dr. James Henderson, mentors

The Political and Policy Challenges of U.S. Health Care Reform

Few issues in American politics today garner as much attention and debate as the issue of health care, yet there is
still a great deal of ambiguity as to what reform is possible and what reform is needed, if any. Thus, this work aims
at evaluating, at a basic level, first the political and then the policy challenges of health care reform in the United
States. After a general discussion of public opinion and partisan differences, as these substantially affect the
political viability of reform itself and of various reform proposals, | move on to address whether the two areas of
primary concern, the uninsured and costs, are indeed creating major problems or even a health care crisis. |
evaluate the current trends in these two areas and provide an analysis of the types of problems that the trends of
rising numbers of uninsured and rising costs are creating for the country. Then, after showing that these problems
are both serious and severe and that the need for reform to alleviate them is indeed pressing, | conclude

by evaluating the reform plan set forth by President Obama in light of how well the plan accords with the
aforementioned political and policy challenges of reform.

Jessica Frederick, Sociology
Dr. Jerry Park, mentor

Phenotype’s influence on racial saliency in Black Americans

There are a variety of racial and ethnic groups whose people include a broad spectrum of skin tones. Skin color
has an impact on status within most minority communities. Within the African-American community, there is a
history of color- based discrimination. The discriminatory treatment of individuals falling within the same “racial”
group on the basis of skin color is colorism. This thesis focuses on the way in which racial identity forms in those
who are racially black. Further, this thesis explores how skin color and hair texture affect the formation of racial
identity

Lisa Funkhouser, Biology
Dr. Sang-Chul Nam, mentor

An Examination of the Roles of LBK1 and AMPK in the Maintenance of Cell Polarity in Drosophila Photoreceptor Cells
under Energetic Stress Condition

Retinal photoreceptor cells are highly polarized epithelial cells with distinct apical and basolateral domains. The
establishment and maintenance of cell polarity is regulated by specific protein kinases that direct the asymmetrical
distribution of cellular constituents. This thesis examines the ability of two protein kinases, LKB1 and AMPK, to
maintain cellular polarity in Drosophila photoreceptor cells under energetic stress conditions simulated by glucose
deprivation. Mosaic clones in the pupal eye were generated using the ey-FLP/FRT system and were visualized using
a confocal microscope after staining with fluorescent antibodies against known polarity markers. LKB1”" cells had
morphological defects under both conditions, while AMPK”- mutants exhibited defects only under energetic stress
conditions, indicating that AMPK is required under energetic stress to maintain cell structure. However, basic cell
polarity was preserved in both mutants, suggesting that LKB1 and AMPK may play a greater role in maintaining the
cellular architecture of a cell than maintaining its polarity



Monike Garabieta, Biology
Dr. Ann E. Rushing, mentor

Eugenics and Morality: Understanding the Supposed Virtue of the “Greater Good”

In this thesis, morality will be a cornerstone to the discussion of eugenic events. Eugenics, or the systematic
control and alleged improvement of a society’s human characteristics, has been a topic of moral uncertainty for
centuries. In particular, the morality concerning eugenics lies with the notion of “for the greater good,” what that
phrase implies, and whether the phrase should be applicable in situations with high amounts of moral discernment.
This inquiry will be discussed within the realm of morality and eugenics by examining every avenue of intent in
each historical and current event. The purpose of this discussion is to finally reflect on the uniqueness of human
nature and the possibilities that lie within free will through current perspectives and exposition.

Dannee Geshay, University Scholar
Dr. James Marcum, mentor

Aromatase Inhibitors and Breast Cancer

Breast cancer is a complex, multifactorial disease in which alterations take place in a number of cellular pathways
involving cell growth and proliferation. Such pathways represent molecular mechanisms regulated by various
genes, including the oncogenes HER2, c-MYC, and RAS, the tumor suppressor genes RB and TP53, and the breast
cancer susceptibility genes BRCA1 and BRCA2. These and other cellular pathways are providing effective targets for
therapeutic treatment of breast cancer. It has been found that estrogens can play a role in the development of
breast cancer; thus, the estrogen synthesis pathway represents another attractive target for therapeutic
development. Specifically, therapies targeting the inhibition of aromatase, an enzyme critical in the synthesis of
estrogen, are being explored and tested in postmenopausal women.

Alex Grasso, Psychology
Dr. Charles Weaver, mentor

Fantasy and Organized Serial Homicide

Since the 1980s, a distinct typology of organized/disorganized has emerged in the study of serial homicide. These
typologies are suggested to classify serial homicide from two perspectives. First, they represent the covert, or
psychological, aspects of serial murder. Next, these typologies are also expected to describe the overt, or
behavioral, aspects of serial murder. Conclusions regarding fantasy’s effect on the motivations and actions of serial
murderers are evidenced in the forensic research completed by the FBI's Behavioral Science Unit and the articles
published in peer-reviewed journals. This thesis will discuss the relationship of fantasy with the organized typology
of serial killers in two hypotheses: (1) Organized serial killers are motivated to offend differently, and offend for
different reasons, than disorganized offenders because of pervasive fantasy lives, and (2) Organized serial killers
offend repetitively because of progressive fantasy lives.

Nathan Grohmann, University Scholar
Dr. Kevin Pinney, mentor

"Design, Synthesis, and Characterization of Combretastatin and Benzosuberene Analogues for Potential Use as
Vascular Disrupting Agents"

The discovery and development of vascular disrupting agents (VDAS) represents a relatively new and exciting area
in cancer chemotherapy. VDAs damage existing vasculature in the tumor microenvironment thus starving tumors
of necessary oxygen and nutrients. Beyond the cancer field, VDAs also have the potential to be useful in the
treatment of certain types of macular degeneration, functioning by selectively damaging the aberrant
neovascularization in the retina that is characteristic of this disease. The scope of our current research centers on
the discovery of new molecules that demonstrate molecular recognition for the colchicine binding site on tubulin
and inhibit the assembly of tubulin into microtubules. In principle, the most effective VDAs will be capable of
selectively damaging the microvessels feeding tumors while leaving intact the vasculature feeding healthy tissue.
By interfering with the assembly of tubulin into microtubules in the endothelial cells lining tumor vasculature, a
sequence of cell signaling events results in morphological changes in the endothelial cells, causing them to go from
flat to round, thus blocking blood flow. In this study, we present the design, synthetic route, and initial
biochemical and biological evaluation of new benzosuberene analogues and related compounds. The synthetic
route involves a unique adaptation of the classic Wittig reaction, as well as a ring cyclization facilitated by
polyphosphoric acid. It is our intention that certain of these compounds might be improved VDAs that are
beneficial in the treatment of cancer.



Dodge Grootemaat, Political Science
Dr. Dwight Allman, mentor

Tradition and Revolution

The divergence that occurs in political theory between Erasmus’s Education of a Christian Prince and Machiavelli’s
The Prince, both written in the same decade, is arguably the most substantial rift in the history of political
philosophy. Machiavelli swung the pendulum of political theory away from the classical understanding to the
completely opposite end, where it remained throughout modernity. Despite Machiavelli’s past philosophical
victories, we are amidst yet another political revolution—one in which Machiavelli’s banner is beginning to fray.
Realism’s overwhelming dominance and its complementary understanding that politics are nothing more than a
game of survival has finally started eroding in light of a neoclassical reawakening; the pendulum is drifting away
from Machiavelli’s political science due to the gravity of a developing political morality, and hopefully soon we will
find ourselves at last properly centered between the classical and the modern.

Katie Gulley, Journalism--Public Relations
Dr. Sara Stone, mentor

Presidential Campaigns and the Media : An Examination of Media Effects and Campaign Strategies during the 1988,
2000 and 2008 Elections

Over the past few decades, the evolution of technology has drastically affected the news media and campaign
strategies related to U.S. presidential elections. The 1988, 2000 and 2008 elections provide an opportunity to
compare a two-decade span of general elections without incumbent contenders. News media outlets — including
radio, newspapers, broadcast news and Internet sites — changed their reporting techniques dramatically from 1988
to 2008, affecting voters’ knowledge and perceptions about the election. By documenting changes in media
development and observing statistics about the nationwide consumption of media related to presidential
campaigns, this research delves into increasing the understanding of the effects of news media and effectiveness of
candidates’ campaign strategies. Although factors such as experience and stance on issues are important to U.S.
voters, this study suggests that a presidential campaign’s media strategy may be the deciding factor in selecting
our nation’s Commander-in-Chief.

Alisha Hash, History and International Studies
Dr. Michael Parrish, mentor

The Soiled Sisterhood: America's Debauched Past

The late eighteenth century and early nineteenth century saw a swell in the number of legal or quasi-legal bawdy
houses across the United States. This thesis will be broken up into three distinct parts. First, | will look at the rise
of the red light district and its roots in the American Civil War. This section will deal primarily with the affects of
prostitution on the troops and how the army dealt with the soiled doves. By the end of the Civil War red light
districts had sprung up in urban areas across the country, including right here in Waco, Texas. Chapter two will be
an in depth case study of Waco’s infamous Reservation and her inmates. Lastly, this thesis will focus on the moral
crusades of the Progressive Era that resulted in the closing down of many red-light districts.

Eric Headstream, Philosophy and Great Texts
Dr. Robert C. Miner, mentor

Hegel's Two Heresies?

The theological implications of the philosophical project of G.W.F. Hegel (1770-1831) often pass relatively
unexamined compared to other areas of Hegel’s project. Yet, there is a long history of debate over the nature and
intent of Hegel’s theology. Critics and commentators have at various times judged Hegel to be a heterodox
Christian, a panentheist, or even “the father of modern atheism.” The majority of these interpretations result from
the conclusion that Hegelian theology either humanizes God or divinizes humanity. In recent years, however, there
have been attempts to defend Hegel and his thought as authentically Christian and orthodox. In this project, I
examine the validity of this orthodox reading of Hegel with a view to its strengths and weaknesses and the degree
to which this interpretation is grounded in a rehabilitation of the Hegelian mediation between the aforementioned
extremes (humanization and divinization). | compare and contrast the various interpretations on crucial points of
Hegelian thought in order to show by contrast whether Hegel can survive these criticisms and agree with Christian
orthodoxy.



Andrew Hill, University Scholar
Dr. Ronald Morgan, mentor

An Analysis of Krylov Subspace and Multigrid Methods for Symmetric Positive Definite Matrices

The rise of modern computing has made it possible to solve many problems once thought impossible, including
numerical solutions for very large matrices. Two of the most active fields of research involve Krylov Subspaces
generated by the matrix-vector combination, and the Multigrid method. This thesis analyses both families of
methods, including analyses of computational efficiency. After comparing the methods, it seeks to characterize the
weaknesses of each in such a way as to facilitate the development of a hybrid method involving the superior
aspects of each. It then compares these characteristics to current hybrid methods that have already been
developed.

Emily Hinkle, University Scholar
Dr. Jon Singletary, mentor

An Impoverished Theology: Christian Concern for the Poor in Twentieth Century America

The desperate poverty that affects so many Americans stands in stark contrast to the wealth enjoyed by many
affluent Christians who claim faithfulness to a gospel that seems to stand with the marginalized. How has the
American church fallen into the lamentable trap of comfort and domestication when given a gospel of radical social
concern that should eradicate poverty statistics? There seem to be three theological problems set in the mindset of
the typical American layperson, and an examination of these theological abuses and their history serves as grounds
for restoration of relationship to the poor. These problems — an overly allegorical interpretation of scripture, an
overly eschatological view of the Kingdom of God, and an overly individualistic understanding of faith — lend
themselves to neglect of the impoverished. The recognition of these problems and the proper understanding of
allegory, eschatology and piety allow oneself instead to become part of God’s Kingdom narrative in which the poor
are no longer forsaken.

Lynda Hoang, Biology
Dr. Myeongwoo Lee, mentor

Functional Analysis of NPXY Motif in B integrin Reveals Novel
Interaction with Extracellular Matrix in vivo

Integrin, a cell surface a- heterodimeric receptor that consists of two conserved NPXY (Asn-Pro-X-Tyr), interacts
with the extracellular matrix (ECM) to control cellular organization. NPXY is a tyrosine phosphorylation motif that
binds to the PTB (phospho-tyrosine binding) domain of other proteins. Transgenic Caenorhabditis elegans were
created with mutations in the conserved tyrosine (Y) to glutamate (E) residues in the cytoplasmic tail of Bpat-3
integrin. The Y to E mutation showed various defects in muscle and gonad tissues, caused dominant negative
phenotypes when introduced in the wild-type N2 background, and rescued a pat-3 null allele. Therefore, in the
mutation or absence of the conserved Y, abnormalities in the body shape and physiological imbalances arise,
indicating that Y is important in development. Further analysis will provide insight into understanding the role of
the conserved Y in the Bpat-3 integrin cytoplasmic tail and human diseases, including muscular dystrophy, cancer
metastasis, and cardiovascular disorders.

Jackie Hyland, International Studies and Journalism
Dr. Brad Owens, mentor

Facing Violence, Transforming Politics: Women in the Twenty-first Century in South America

Women represent approximately half of the world’s population, yet they are wholly and severely underrepresented
in politics. The United Nations has called violence against women the number one human rights violation against
women and the greatest obstacle for women overcome to enter into politics. South America has made great strides
in the last few years, electing the first two women presidents in the region and created important anti-violence
legislation, yet more needs to be done. This thesis examines the current political and human rights situation of
women in South America, its history, achievements, setbacks, and the most effective ways for continual
improvement. When the lives of women are improved, they are relieved from role of the oppressed, men are
relieved from the role of the oppressor, and children learners of oppression. These gains break the cycle of violence
and lead to a better, freer, and more equal world.
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Amy lIssa, Biology
Dr. Matthew S. Stanford, mentor

Correlation between health and the tangibility of God

Multiple studies have shown that a correlation between health and religiosity exists. In this study, | am attempting
to see if there is an association between health and the tangibility of God by surveying 307 Christian college
students. The survey encompasses various spiritual and health related questions including the Hood and Rasch
Mysticism Scale, Attachment to God scale, K6 Psychological Distress scale, Perceived Stress scale, Dissociative
Experiences Scale, Profile of Mood States, and Santa Clara Scale. It also includes a section allowing the subjects to
describe their mystical experiences. These can be identified as dreams, visions, speaking in tongues, physical
healing, audibly hearing God speak, etc. My hypothesis is that the people who have had mystical experiences, and
therefore, have a very close, tangible relationship to God, will have better overall health than the students who do
not. The results of this study reveal that students who have had mystical experiences possess more vigor and are
less likely to suffer from depression and psychological distress.

Rebecca Johnson, University Scholar
Dr. Stan Denman, mentor

Act One of a Two Act Play: What We May Be --

Abstract: This play follows three female roommates through one semester at college. It explores their individual
evolving identities and relationships with each other. It deals with circumstantial and emotional experiences most
college students face, including romantic relationships, betrayal, and changing as a person while attempting to
remain friends throughout the process. This plot is an interpretation of events my friends and | have experienced
while at Baylor.

Tom Just, German and International Studies
Dr. Andrew Wisely, mentor

Waging Peace: Leipzig’s Peaceful Revolution

Common conceptions of revolution often focus upon instances of violence. Revolution in the German Democratic
Republic, however, came about with a surprising lack of violence. Images of Berliners tearing down the wall that
divided East from West often dominate our memory of what occurred, but the seeds for revolution were planted
long before that night. The peaceful demonstrations in Leipzig, particularly on October 9, 1989, that signaled the
end of the totalitarian regime were enabled by three primary factors: the political reforms originating from Moscow,
the establishment of social capital, and the role of the church. This investigation proves that each of these factors
was pivotal for a peaceful revolution to succeed. Furthermore, the writings of the political philosopher Hannah
Arendt illuminate how the power of the people ultimately usurped the power of one of the world’s most oppressive
totalitarian states.

George Kannarkat, International Studies and Biology
Dr. Chris Kearney, mentor

Arsenic Phytoremediation Through the Overexpression of Arsenate Reductase, ARC2

Arsenic toxicity due to soil contamination of groundwater is a major public health concern especially in countries
like Bangladesh. Through the use of genetic engineering, plants may be manipulated to express proteins that allow
them to accumulate arsenic in their leaf tissues, thereby removing excess amounts from the soil. This project aims
to overexpress the arsenate reductase gene endogenous to Arabidopsis thaliana in Nicotiana benthamiana in order
to induce a capacity in the plant for accumulating and storing arsenic. We used JL36, a tobacco mosaic virus
transient expression vector, delivered through the Ti binary plasmid system by inoculation with Agrobacterium
tumefaciens. Overexpression of the protein could not be definitively confirmed by protein analysis but functional
studies may demonstrate that plants that transiently express arsenate reductase could significantly accumulate
arsenic.
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Robert Kent, University Scholar
Dr. Van H. Pham, mentor

An evaluation of sustainable electricity’s role in the economic development of low income countries

This thesis examines sustainable development, and how sustainable electricity can help ensure continued increases
in welfare in low-income countries without compromising both the local and global environment. Chapter 1
discusses sustainable economic development and associated concepts, with a particular focus of anthropogenic
climate change and adjusted net savings. Chapter 2 presents an overview of energy use in low-income countries
and its impacts on development, and proposes sustainable electricity as an important and viable component of any
development agenda. Chapter 3 presents a formal definition of sustainable electricity generation as electricity
generation that is from a renewable source, imposes no net social costs, and minimizes negative externalities,
concluding with an evaluation of four prominent sustainable electricity technologies. In my conclusion, | argue that
since sustainable electricity technologies are renewable and frequently least-cost among options, it should be
considered a first-best in development policy.

Min Kim, Biochemistry
(with Raj Patel, Biochemistry)

Dr. Sung Kun Kim , mentor
Cloning, Expression, and Purification of APS reductase from Methanocaldococcus jannaschii (MjO973)

The form of 5’-adenylylsulfate (APS) reductases that are essential for cysteine biosynthesis in bacteria and plants
catalyze the formation of sulfite from APS using either glutathione or thioredoxin as electron donors. APS
reductases from the bacteria Pseudomonas aeruginosa and the green alga Enteromorpha intestinalis and the
archaeon Methanocaldococcus janishii were studied. E. intestinalis APS reductase (EIAPR) has a bipartite primary
structure consisting of a domain with homology to P. aeruginosa 