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Matthew Capps 
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Garrett Toombs 
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Nolan Green 
Paul Rose 
Daniel Santana 
Noah Watkins 
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Emelyn Hatch 
Erin McCombe 
Zoe Schneider 

Communication 
Elizabeth Bunn 
Jiahua Chen 
Grace Dailey 
Ellie Kangur 
Nikko Martins 
Amit Nir 
Robert Nys 
Lucy Porter 
Jillian Snyder 
Bijan Todd 
Rita Venant 
Samantha Yonehiro 

Computer Science 
Keara Halpern 
Tianen Liu 
Xuqing (Emily) Luo 
Alexander Ross 
Jackson Shapiro 
Binfeng Xu 
Tian Yun 

Economics 
Dylan Ankersen 
Alex Cohen 
James Lee 
Jianing Li 



Economics (cont'd) 
Candelaria Penate 
James Ridgeway 
Daniela Soviero 
Caroline Tompson 
Amanda Wilcox 
Kenny Xiao 

English 
Hannah Cook 
Allison Curley 
Dyan Dobson 
Kyle Ferrer 
Grace Franzese 
Mark Handler 
Lillian Johnson 
William May 
Ren Schmitt 
Natalie Sonier 
Julia Stevens 
Alice Gram-Welton 

French Studies 
Andie Espinosa 

German 
Omar Pasha 

Health and Exercise Science 
Ashley Bartlett 
Karen Brosko 
Cleo Fleming 
Geena George 
Cassidy Gillie 
Blake Jones 
Emma Merlin 
Jonathan Miao 
Rose O'Donoghue 
Jordan Pizzarro 



Health and Exercise Science (cont'd) 
Kylie Reed 
Nicole Rogers 
Grace Russell 

History 
Jack Beyrer 
Sara Wilder Bryant 
Madeleine Coss 
Matthew David 
Faith Geraghty 
Maisie Howland 
Connor McAllister 
Tyler Primm Miller 
Julia Mroz 
Rebecca Parsons 
Emilia Sywolski 
Emily Wilmink 
Andrew Wilson 

Interdisciplinary Studies 
David Mulder 

Mathematical Economics 
Ziqiao Liu 
Robert Michele 

Mathematical Statistics 
Jiahua Chen 
Xiaonan Liu 
Guanqi Zeng 

Mathematics 
Geoffrey Boyer 
Kevin Buck 
Dylan King 
Jiong Li 
Xiaotian Liu 
Katherine Riley 



Mathematics (cont'd) 
Yunxin Yao 
Haotian Zhang 

Middle East and South Asia Studies 
Yabsera Bekele 
Mohammad Malik 

Philosophy 
Dylan Brown 
Kaleb Gorman 
Taylor Schumpert 

Physics 
Robert Bradford 
David Filston 
James Lee 

Politics and International Affiairs 
Natalie Alms 
Carly Bolton 
Ellie Bruggen 
Izzi Einhorn 
Ashley Estrela 
Steven Fasciale 
Fiona Forrester 
Thomas J. Gooley 
Coleman Greene 
Maisie Howland 
Jianing Li 
Nikko Martins 
Lauren Mauney 
Julia Mroz 
Gahee Park 
Madison Sinclair 
Christopher Verrill 



 

Psychology 
Grace Anderson 
Heather Cazzie 
Yueying (Mary) He 
Yanni Jiang 
Yucheng Lu 
Gengrui Zhang 

Sociology 
Mary Britton Anderson 
Maria Cortez-Perez 
Katherine Dalvano 
Alexander Holt 
Emily Patterson 
Riley Satterwhite 

Theatre 
Madeleine Ash 
Victoria Hargett 
Ria Matheson 
Kathryn J. Milian 
Habby 0/usesi 

Women's, Gender and Sexuality Studies 
Catherine Mizzi 
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Mayoral Rhetoric as a Political Tool for Change: A Comparative Study of 
Confederate Statue Removals in New Orleans and Lexington 
 
Natalie Alms, Politics and International Affairs 
Honors Advisor: Michaelle Browers 
 
The right of Confederate statues to a place in the public sphere, or lack thereof, has 
been the subject of intense public debate. Some cities and states have taken down 
Confederate statues, a decision both heralded and protested. This paper explores two 
case studies of mayoral leadership in the removal of Confederate statues - New 
Orleans, Louisiana and Lexington, Kentucky. The following questions guide this paper: 
how did the mayors use rhetoric to defend their decision to the public? How important 
is rhetoric relative to other factors that influenced the removal process? What are the 
larger implications of the rhetoric? Rhetoric is an important political tool in the issue of 
Confederate statues in Southern cities specifically because of its ability to disrupt the 
Lost Cause narrative, which suggests the statues are neutral and not connected to a 
history of racial oppression. Although legal and institutional landscapes are important 
factors that enabled action, rhetorical devices were critical. Both mayors used them to 
fundamentally confront the Lost Cause narrative to defend their decisions to remove 
the Confederate statues. This holds constant even as the contexts of the cases are set 
apart by differences in the amount of opposition the mayors faced, national context 
and the timing of the events. Ultimately, the mayors used rhetoric to argue that the 
statues do portray values, that those values are not appropriate and that new values 
should be displayed. They also used rhetoric to defend their process of removing the 
statues. 
 
Plans following graduation: I plan to pursue a career in journalism. I'm excited to take 
the lessons I've learned at Wake Forest with me as I report and write about current 
events thoughtfully. 
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Memories of Bailey Park and Innovation Quarter: Legacy, Place, and Race in a 
Divided Winston-Salem. 
 
Zakary Amen, Anthropology 
Honors Advisors: Sherri Lawson Clark and Steve Folmar 
 
Winston-Salem recently began large-scale revitalization efforts that highlight a legacy 
that perpetuates racial and spatial inequality. The Innovation Quarter and Bailey Park 
are two examples of the revitalization, which currently occupy the space that was 
previously a prominent Black neighborhood known as the Depot Street 
Neighborhood. This thesis focused on a conceptual examination of the space through 
memory, legacy, and history which provided the basis for a contemporary 
understanding of the relationship between race, space, and inequality in Winston- 
Salem. This study examines the historical memories of the space that is currently 
occupied by the Innovation Quarter and Bailey Park and provides an interdisciplinary, 
holistic framework which serves as a guiding tool for future studies on the racialized 
divisions in Winston-Salem. Winston-Salem’s history is being remembered through a 
series of revitalizations that reclaim its identity and legacy; the findings of this thesis 
focus on the effects of revitalization as a tool used by the social and political- economic 
elite of Winston-Salem to maintain its system of hierarchy, exclusion, and inequality. 
 
Plans following graduation: I am pursuing a master's in Social Work from the University 
of Michigan. 
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Stimulation of nucleus accumbens 5-HT6 receptors increases both appetitive and 
consummatory motivation in an effort-based choice task 
 
Grace Anderson, Psychology  
Honors Advisor: Wayne Pratt 
 
Serotonin (5-HT) signaling has been shown to impact satiety mechanisms in the brain, 
and is implicated in many symptoms of major depressive disorder (MDD), such as 
anhedonia (Pratt, Schall, & Choi, 2012). In particular, the 5-HT6 receptor has been 
linked with anhedonia and may represent a target for treatment of MDD. To assess the 
potential impact that 5-HT6 receptors in the nucleus accumbens (NAcc) play in 
regulating motivation towards food, rats were injected in the NAcc shell with either a 
selective 5-HT6 agonist (Experiment 1) or antagonist (Experiment 2) prior to 
completing a one-hour long effort-related choice task in which animals had the choice 
to lever-press for sugar pellets on a progressive ratio (PR-2) reinforcement schedule or 
consume freely available standard rat chow. We examined the impact of NAcc 5-HT6 
on both the appetitive and consummatory phases of motivation. Appetitive motivation 
was quantified via break point, the highest number of lever presses successfully 
leading to receiving a sugar pellet. Consummatory motivation was quantified by the 
grams of standard rat chow consumed during the task. Results indicate 5-HT6 agonism 
within the NAcc increases both appetitive and consummatory motivation, as measured 
in this effort-related choice task. 5-HT6 antagonism had no effect on appetitive 
motivation or consummatory motivation. This suggests that, in addition to the known 
roles of dopamine and opioids in the NAcc, serotonin receptor signaling impacts 
motivation within brain reward circuitry. 
 
Plans following graduation: I have a 2-year research fellowship in the Experimental 
Therapeutics and Pathophysiology Branch of the National Institute of Mental Health. 
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The Effect of Pediatric Caregiver’s Professional Medical Knowledge on Healthcare 
Interactions 
 
Mary Britton Anderson, Sociology  
Honors Advisor: Amanda Gengler 
 
The U.S. healthcare system is brimming with systemic discrimination and inequality; 
however, recent sociological studies have used a micro-level, interactionist perspective 
to further explain the social forces behind these disparities. Expanding on Bourdieu’s 
concept of cultural capital, for instance, Shim (2010) theorizes that cultural health 
capital – the accumulation of cultural skills, communication abilities, attitudes, 
behaviors, and interactional styles – can be utilized by patients in provider interactions 
to optimize healthcare encounters. This and similar research (Gage-Bouchard 2017, 
Gengler 2014) suggests that there are real benefits to deploying cultural health capital. 
My project asks how physicians perceive the advantages and disadvantages of treating 
patients who themselves are medical professionals using the case of parents of 
pediatric hematology-oncology patients. I am interviewing pediatric hematologist-
oncologists at a university-affiliated children’s hospital. These physicians care for 
children with cancer and other serious illnesses that require prolonged treatment. 
Interviews are being transcribed and coded for emerging themes using a grounded 
theory approach. I have found that physicians view patients with professional medical 
expertise to significantly alter the patient-provider dynamic. Physicians report that they 
spend more time with these patients/families, communicate with them in more 
technical medical terms, and report that they work in advance to be better prepared 
(e.g.; spend more time reviewing the literature before meeting with these families). 
They also report that families’ medical expertise allows them to trust their provision of 
home care. This study highlights the influence of patient and family caregiver’s 
professional expertise on healthcare interactions. 
 
Plans following graduation: Following graduation, I will be employed as a medical 
scribe in the Emergency Department at St. Thomas Hospital in Nashville, TN. I will 
spend this year gaining experience in the world of medicine while I apply to medical 
schools with the hope and goal of matriculating in 2021. 
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The Emergence of Open Lab Art Conservation: An Exploration of Cesare Brandi’s 
Postmodern Influence on the Practice of Art Conservation 
 
Olivia Andreini, Art History 
Honors Advisors: Jay Curley and Morna O’Neill 
 
This paper identifies the postmodern idea of artistic unity put forth in Cesare Brandi’s 
seminal 1963 work, The Theory of Restoration, in order to explain the emergence of 
open lab art conversation. The purpose of this work is to draw on Brandi’s role in 
shifting the philosophical framework of art conservation from one centered in the 
technical aspects of conservation as a science towards one that places emphasis on the 
role of the conservator, the environment, the context, and most importantly the 
historical flaws, corrections, and process of a work of art. Just as postmodern beliefs 
were reflected in the practice of art making through the movements of minimalism and 
pop-art, so were they reflected in the field of art conservation through the 
development of conservation as a live performance, to be observed in conjunction 
with the art itself. This marked an important shift in the approach to art conservation 
and proves relevant when considering the popularity and acceptance of art that is 
transparent and engaging to the viewer—perhaps marking a transformation not only in 
art conservation but also in the way that art is valued by the world. 
 
Plans following graduation: I will be applying to graduate programs in Art 
Conservation in the fall and spending a year fulfilling prerequisites, and working with 
art. 
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Not So Ample Reserves: Estimating the Effective Federal Funds – Interest on 
Excess Reserves Spread 
 
Dylan Ankersen, Economics 
Honors Advisor: Sandeep Mazumder 
 
The last decade has brought significant structural changes to the domestic monetary 
regime. In response to the global financial crisis, the Federal Reserve instituted large 
scale asset purchases to supply liquidity, ease financial conditions and rejuvenate 
lending activity. This spurred a shift from a scarce reserves system to an ample 
reserves system and the introduction of an additional monetary tool – the interest rate 
on excess reserves. In this paper, I first explore how various macroeconomic factors 
affect the Federal Reserve’s primary monetary policy transmission mechanism – the 
federal funds market. Specifically, I model federal funds rate volatility as a spread over 
the interest rate on excess reserves as a function of macroeconomic variables. 
Ultimately, I find that the Federal Reserve’s quantitative tightening cycle, post-crisis 
Basel III liquidity regulation, and a structural mismatch between the changing supply 
and demand for U.S. treasury bonds domestically and internationally all contribute to a 
less efficacious federal funds market. My findings suggest that the Federal Reserve 
must adapt to this new regime it has inadvertently created in order to restore 
monetary policy transmission. To accomplish this, I propose that the New York Federal 
Reserve adopt a Standing Repo Facility and limit non-reserve liability inflows from the 
Foreign Reverse Repo Facility and the Treasury General Account. 
 
Plans following graduation: Fixed income sales & trading at an investment bank in New 
York City. 
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Stage Management for Community Practice: Challenges & Insights  
 
Madeleine Ash, Theatre 
Honors Advisors: Cindy Gendrich and Christina Soriano 
 
In the fall of 2019, Forklift Danceworks headed up by alumna Allison Orr (‘93) 
partnered with WFU Facilities & Campus Services (FACS) to put on a site-specific, 
massive dance performance on the Quad called From the Ground Up (FTGU). I served 
as Production Stage Manager (PSM) on this one-of-a-kind project. My paper examines 
the responsibilities of the PSM in a traditional theater setting, using a production of 
Oklahoma! as a point of reference, and compares these to what I experienced while 
working on the community-based FTGU. While many tasks and skills translate from 
theater to community practice, I find and elaborate on ways the job of PSM is different 
in these two settings. Flexibility, organization, and building relationships are important 
in both, but the need for these skills is far greater in community practice. In reflecting 
on how working with Forklift and FACS staff impacted me, I uncover a desire to 
continue doing community-based work in a more traditional theater setting (e.g. Public 
Works at the Public Theater in New York City). 
 
Plans following graduation: I am moving to New York City to pursue a career in stage 
management. 
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Does Physical Function Response to Intentional Weight Loss in Older Adults Vary 
by Sex or Race? 
 
Ashley Bartlett, Health and Exercise Science  
Honors Advisor: Kristen Beavers 
 
Introduction: Consideration of relevant biologic variables in weight loss (WL) trials is 
of increasing importance.  
 
Purpose: To evaluate whether physical function response to intentional WL varies by 
sex or race in older adults.  
 
Methods: A pooled analysis was conducted with 1317 older adults (67.7±5.4 years; 
BMI: 33.9±4.4 kg/m2; 30% male, 21% black) enrolled in eight randomized controlled 
WL trials assessing gait speed, short physical performance battery (SPPB), and/or grip 
strength. Treatment effects were analyzed by caloric restriction assignment [WL or 
non-weight loss (NWL)], and categorical weight change (high loss: ≥-7%, moderate 
loss: -7 to -3%, and gain/stability: ≤3%).  
 
Results: WL participants lost -7.8% (95% CI: -8.3, -7.2), with no differences noted by 
sex; however, whites lost more weight than blacks assigned to WL [-9.0% (95% CI: -9.6, 
-8.4) versus -6.0% (95% CI: -6.9, -5.2), respectively, p<0.01]. Females experienced 
greater WL-associated improvement in SPPB score [WL: 0.35 (95% CI: 0.18, 0.52) 
versus NWL: 0.08 (95% CI: -0.11, 0.27)] compared to males [WL: 0.23 (95% CI: 0.00, 
0.46) versus NWL: 0.34 (95% CI: 0.09, 0.58)]; p=0.03. Blacks experienced greater WL-
associated improvement in gait speed [WL: 0.08 (95% CI: 0.06, 0.11) m/s versus NWL: 
0.02 (95% CI: -0.01, 0.05) m/s] compared to whites [WL: 0.08 (95% CI: 0.06, 0.09) m/s 
versus NWL: 0.06 (95% CI: 0.05, 0.08) m/s]; p=0.02. Grip strength interactions were 
non-significant; p=0.06.  
 
Conclusion: Physical function benefits of WL in older adults differ by sex and race, 
affirming the need to consider biologic variables in clinical research design.  
 
Plans following graduation: Following graduation, I will be a research and medical 
assistant for Division of Dermatology at the University of Vermont Medical Center 
while applying to medical school. 
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Rising China and South Asia's Geostrategic Realignment  
 
Yabsera Bekele, Middle East and South Asia Studies  
Honors Advisor: Neil DeVotta 
 
China has expanded its influence across the South Asian region over the past decade. 
China and India share a disputed border that is 2,100 miles long, which led to a war in 
1962. Today, India and China increasingly interact with one another, but China’s Belt 
and Road Initiative (BRI) incorporating South Asian states is causing tension and 
competition between the two countries. 
 
This begs the question, to what extent is China’s expanding influence in the South 
Asian region undermining India’s regional dominance? Furthermore, could this lead to 
another military conflict between the two Asian giants? To better understand this 
issue, I traveled to Sri Lanka, Bangladesh, and Nepal to interview academics, students, 
former ambassadors, and think tank experts. India is very wary of Chinese investments 
within these “small brother” countries as China uses these investments to further its 
strategic interests. My findings show that all three countries have different views of 
China’s activities, depending on historical ties, economic productivity from projects 
implemented, and opportunities created as a result of the BRI. 
 
This study is important because it highlights the BRI within South Asia, how India is 
responding to Chinese intervention within the region, and how the unfolding relations 
between China and South Asian countries arguably reflect similar concerns dealing 
with the BRI in other areas of the world. 
 
Plans following graduation: After graduation, I plan to take a gap year working for a 
global service organization and then attend graduate school! 
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Patriots, Pirates, and Press Wars: Public Discourse of the Jonathan Robbins Affair 
 
Jack Beyrer, History 
Honors Advisors: Jake Ruddiman and Ben Coates 
 
In 1797, Irish sailor Thomas Nash participated in the bloody mutiny aboard the British 
frigate HMS Hermione. Escaping to the United States, he claimed the alias of 
American mariner Jonathan Robbins, attempting to avoid criminal punishment through 
the provisions of the highly controversial 1795 Jay Treaty. As a courtroom battle 
ensued, an even more consequential battle raged to win over public opinion: was 
Robbins an Irish pirate who should be punished by the noose, or an impressed 
American sailor who warranted praise for his bravery in the face of British tyranny? This 
thesis follows the development of entrepreneurial Federalist and Democratic-
Republican press and how they strove to leverage the affair for their own political gain. 
Indeed, they did – Thomas Jefferson’s network of Republican broadsides were a major 
factor in his contested 1800 electoral victory. Even further, the stylistic strengths and 
weaknesses of each party signpost to us the increasing strength of republicanism and 
the decline of the Federalist political project. This paper finally argues that the Robbins 
affair persists in public memory long after the election—its themes become coterminal 
with Jeffersonianism and are an indispensable part of Anglo-American disputations 
leading to the War of 1812. With plenty of personal intrigue, polemical (and often 
untrue) writing, and bitter partisan rivalry, this paper unearths the underbelly of the 
often hagiographic history of the early Republic, arguing that ‘fake news’ and enmity in 
our discourse were just as much a part of the American political tradition in 1797 as 
they are in 2020. 
 
Plans following graduation: I will be moving to Washington to work in politics, hoping 
to attend law school in 2021. 
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Applied Zooarchaeological Analysis: Analyzing White-Tail Deer Bones to Examine 
Pre-Historic Hunting Pressures at Late-Woodland Sites Along the Yadkin River 
 
Zachary Boal, Anthropology  
Honors Advisor: Paul Thacker 
 
Faunal remains, in particular the remains of white-tail deer (Odocoileus virginianus), 
help researchers understand biological population fluctuations across deep time and 
the corresponding environmental or human interactions which cause these 
fluctuations. Using these insights, zooarchaeologists can inform modern 
conservationists and wildlife biologists on proper herd management techniques and 
healthy ecosystem balances. This thesis contributes to applied zooarchaeology by 
analyzing the remains of white-tail deer populations along the Yadkin River, North 
Carolina. These populations came from seven time periods, starting in 925 CE and 
ending in 1520 CE. Additionally, comparative analysis of a modern-day population 
from the Savanah River Plant, South Carolina, a roughly similar ecosystem, helps 
establish direct links between pre-historic and modern populations. Using 
measurements taken from bones found in the limbs of deer, the estimated weight of 
deer at time of death was calculated. The results showed that there were fluctuations 
in average bodyweights between time periods, with the most notable pattern being a 
higher bodyweight at the earliest and latest periods, with a lower average bodyweight 
in the middle time periods. The Savanah River Plant population had a lower average 
bodyweight than any of the pre-historic sites. These results demonstrate that there 
was greater predation pressure being exerted upon the deer populations at the earlier 
and later time periods likely due to prehistoric Native American hunting practices, with 
lower pressure being exerted during the middle time period, and the lowest predation 
of any time period being exerted upon the modern-day deer population. 
 
Plans following graduation: I will be working as an Archaeological Technician for the 
United States Forestry Service. 
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Identity Formation in White Southern Women Civil Rights Activists and 
Implications for Future White Activism 
 
Carly Bolton, Politics and International Affairs 
Honors Advisor: Sarah Dahill-Brown 
 
The purpose of this thesis is to conduct historical research on women active in the Civil 
Rights Movement that share the white Southern feminine identity. I have studied the 
backgrounds of ten individual women and six organizations and local movements to 
determine and assess shared qualities that shaped the women’s activism, as well as its 
extent. Using anti-racist and feminist identity formation theory, I assert that each of the 
women involved began their journey into the movement through some sort of 
intellectual or theoretical “recognition” of inequality in society, due to a biographical 
event, quality in their life, or aspect of their identity. Following this recognition phase, 
women became more confident in their disagreement with social norms and this 
heightened identity confidence coincided with increased activism. Finally, the paper 
addresses the implications of this analysis on the future of white activism and 
involvement in interracial justice work. 
 
Plans following graduation: I will be teaching Secondary English at Ronald McNair 
Middle School in Lake City, SC, as a member of the Teach for America 2020 Corps. 
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Counting Links in Intrinsically Linked Directed Graphs  
 
Geoffrey Boyer, Mathematics 
Honors Advisor: Hugh Howards 
 
We expand upon the work done by Foisy, Howards, and Rich who proved Intrinsic 
Linking in types of directed graphs by beginning to count the number of links in such 
graphs. We first break the complete symmetric directed graph on six vertices into 
cases to show that it will always have at least four links. We then expand more broadly 
into the Petersen Family Graphs, those of which all intrinsically linked graphs contain as 
a minor. We show that the double directed version of each of these graphs also 
contains at least four links, and thus the double directed version of any intrinsically 
linked graph will always have at least four links. We use a notion of how graphs can 
become linked with each other as a tool in proving some results. 
 
Plans following graduation: I will be (Covid permitting) attending a PhD program at 
Clemson starting in the fall. 
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Development and AC-Circuit Integration of High-Performance Nanoscale 
Molecular Diodes 
 
Robert Bradford, Physics 
Honors Advisor: Oana Jurchescu 
 
The field of molecular electronics exploits single molecules as basic opto-electronic 
components. Envisioned to provide a route to the continued satisfaction of Moore's 
Law, these nano-scale devices exploit quantum effects to provide functionality at a 
length scale impossible with current technologies. This thesis focuses on molecular 
rectifiers based on single molecular layers sandwiched between two electrodes, 
operating similarly to solid-state diodes. We studied (E)-1-(4-cyanophenyl)-N-(3- 
(triethoxysilyl)propyl)methanimine, a new molecule that allows current rectification with 
rectification ratios greater than 2500. We further tested the functionality of molecular 
rectifiers made from this material in a standard AC circuit to create an AC-DC rectifier. 
A test circuit was built where molecular diodes were connected in series with a 1 MΩ 
resistor and 100 nF smoothing capacitor, using a specially designed 3D- printed low-
noise integration system. The rectification ratio of each diode was tested before circuit 
integration to associate this value with circuit performance. DC voltages measured for 
a variety of input frequencies showed low ripple voltage, the mark of a quality DC 
rectifier, over the 10-100 kHz range, indicating that the experimental molecular layer 
acts as a stable diode in AC circuitry. 
 
Plans following graduation: I have a summer position at CFD Research Corp in 
Huntsville, Alabama. 



15 
 

Intra-Rater and Inter-Rater Reliability of Ultrasound Measurements on Cadaver 
Muscle Thickness 
 
Karen Brosko, Health and Exercise Science  
Honors Advisor: Edward Eaves 
 
Musculoskeletal disorders, like sarcopenia, can cause long-term pain or disability in 
older adults through the degenerative loss of muscle mass and strength, putting them 
at higher risk for injury. Diagnostic ultrasound imaging could potentially track this 
progression of muscle loss. The purpose of this study was to evaluate the intra-rater 
and inter-rater reliability of ultrasound imaging in measuring muscle thickness on 
cadavers. Three cadavers, two males and one female averaging eighty years old, were 
the subjects of the study. Two raters measured the thicknesses of the gastrocnemius 
and rectus femoris muscles bilaterally at predetermined locations using the SonoSite M 
Turbo ultrasound for three consecutive days. Digital calipers provided the 
measurements in centimeters. The mean muscle thicknesses, a repeated measures 
analysis of variance (ANOVA) test, intraclass correlation coefficients (ICC), and Bland 
Altman plots were statistically analyzed. The mean muscle thicknesses for both raters 
showed no statistical differences (ANOVA; (p = 0.605; p = 0.491). The ICCs indicated 
that intra-rater 1 (ICC = 0.79) and inter-rater (ICC = 0.93) had high levels of agreement 
between measurements, while intra-rater 2 (ICC = 0.31) only had low to moderate 
levels. The Bland Altman plots, which analyzed mean differences, found a high level of 
agreement for intra-rater 1 (0.027 ± 0.12) and inter-rater (-0.034 ± 0.077) 
measurements with only a moderate agreement for intra-rater 2 (0.098 ± 0.35). 
Ultrasound imaging is moderately reliable when measuring muscle thickness. Further 
research should be conducted prior to implementation in the clinical setting. 
 
Plans following graduation: I will be attending the Duke University School of Medicine 
Doctor of Physical Therapy Program in the fall – Class of 2023! 
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Forgiveness and Pardon: Normative Powers to Mitigate Interpersonal 
Wrongdoing and Self-Harm 
 
Dylan Brown, Philosophy 
Honors Advisor: Christian Miller 
 
In our interpersonal relationships, few actions evoke as much inspirational power as 
forgiveness. However, forgiveness does not always carry this weight – we apologize 
daily for minor and insignificant infractions like tardiness at a meeting or misspeaking 
in a conversation. Why does forgiveness seem so inspirational in one sense and merely 
expected or obligatory in the other sense? 
 
In this thesis, I argue that forgiveness is a normative power that changes the normative 
status between an undeserving victim and a gracious wrongdoer. Conversely, if the 
wrongdoer is deserving of this new normative status, then the victim pardons his 
wrongdoer rather than forgives. Thus, my project is twofold – it requires both a 
positive account of forgiveness, and it also requires an ameliorative conception of 
pardon. This differentiation between forgiveness and pardon has multiple benefits. 
First, it shows how forgiveness can be inspirational in light of a victim’s grace amidst 
tremendous harm. Second, since the victim also willingly commits himself to an 
undeserving wrongdoer, my account explains why forgiveness at times attracts loud 
criticism and backlash. Third, my conception of pardon solves tensions created by 
cases where “forgiveness” seems obligatory. Finally, my account can also address 
instances of self-harm. 
 
Plans following graduation: I will serve as a Research Fellow with Wake Forest's 
Program for Leadership and Character. 
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The duty to accept Salvadoran refugees: A comparative analysis of U.S. 
intervention 
 
Ellie Bruggen, Politics and International Affairs  
Honors Advisor: Michaelle Browers 
 
Nearly every day, news headlines call attention to the thousands of migrants crossing 
the Southwest border of the United States, often due to grave circumstances in their 
home countries. Because of economic, social, and political turmoil engendered by a 
U.S.-backed civil war in El Salvador, the extensive forced migration of Salvadorans in 
particular has gained much political attention. Central America is not the first case of 
forced migration stimulated by U.S. intervention. Following the end of the Vietnam 
War, the U.S. accepted hundreds of thousands of Vietnamese refugees in recognition 
that U.S. action forced people to flee. Despite U.S. intervention in El Salvador during 
the last half of the 20th century, the United States has developed an aggressive anti- 
immigration stance for many Latin American countries, admitting comparatively low 
numbers of refugees. By closely examining U.S. involvement in the Vietnam War and 
the aftermath of migration, I make the case that Salvadoran immigration warrants a 
response more similar to that of Vietnam in terms of accepting refugees and 
immigrants. These two cases provide a foundation upon which to build a theoretical 
framework for thinking about foreign intervention, responsibility to accept refugees, 
and moral consistency. In recognizing the history of unjustified intervention by the 
United States, I argue that there must be a standard for prevention of and response to 
refugee flows that are resultant from unjustified U.S. action. Under such a standard, 
the U.S. has a present duty to accept Salvadoran refugees. 
 
Plans following graduation: I will be the Fellow in the Office of the Dean of the College 
at Wake Forest University. 
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Protecting the Commonwealth: Harold Macmillan’s Policies to Protect Great 
Britain and the Commonwealth from Decolonization Politics 
 
Sara Wilder Bryant, History 
Honors Advisor: Penny Sinanoglou 
 
In 1926, the British Empire established the British Commonwealth as a way to protect 
Britain’s political and economic interests around the world. By the 1960s, colonized 
African countries began to demand their independence and Whitehall was tasked with 
carrying out the process of decolonization. British Prime Minister Harold Macmillan 
worked with colonized countries around the world to establish independence and join 
the Commonwealth while actively dissuading African colonies from retaining Queen 
Elizabeth II as the head of state. This paper examines the actions of the British 
government to protect the image of the monarchy and the Commonwealth during the 
process of decolonization. My argument is that Macmillan and his ministers had the 
desire to protect Great Britain’s international reputation as Head of the 
Commonwealth and maintain the status of the Commonwealth as it was the last 
international symbol of British power. Using British Documents on the End of Empire, I 
explore the language used by British officials through three major themes: desire to 
protect the Queen, desire to protect British prestige across the World, and desire to 
protect British geopolitical and economic interest. Ultimately, the policies enacted by 
Macmillan’s government aimed to create policies during the process of decolonization 
that protected the reputation of Great Britain from the politics of Africa which they 
saw as unpredictable and potentially embarrassing to both Great Britain’s international 
reputation and the monarchy. 
 
Plans following graduation: I plan to work for the Justice Department. 
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Modeling the Spread of Infectious Disease with Vaccination and Opinion 
Dynamics 
 
Kevin Buck, Mathematics 
Honors Advisor: John Gemmer 
 
One standard model for the spread of infectious disease is the SIS model; a 
compartmental model with reversible flow between infected and susceptible 
populations. In the SIS model it is well known that the disease becomes endemic or 
extinct depending on whether the basic reproduction number is above a threshold. In 
recent years there have been several outbreaks of measles, which was declared to be 
eliminated in 2000. These outbreaks are localized in communities that no longer 
believe vaccination is an appropriate response to the threat of disease. In this paper, 
we present an adapted SIS model which accounts for vaccination and the changing 
opinions concerning vaccinations. In particular, we consider a spatiotemporal model 
that couples the standard SIS dynamics to a nonlocal opinion dynamics model. We will 
analyze bifurcations with respect to parameters such as force of infection, population 
fickleness, and relative birth rate. Results yield a transcritical bifurcation similar to the 
SIS model, and interesting structures forming in the nonlocal model. 
 
Plans following graduation: I will be attending Indiana University to pursue my Ph.D. in 
Math. 
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Is the Trump Administration Just Another Late-Night Comedy Show?  
 
Elizabeth Bunn, Communication 
Honors Advisor: Allan Louden 
 
In this research project, three late-night television shows were examined to determine 
the percentage of real footage used in the segments and the effect on audience 
perception of the news. The six segments used came from The Late Show with 
Stephen Colbert, Jimmy Kimmel Live, and Late Night with Seth Meyers. The analysis of 
the segments sought to discuss how the Trump administration and late-night hosts 
have interacted and the effect that late-night humor has on shaping audience 
perceptions of the news. Each of the hosts used real news footage that comprised 
around one-fourth of their segments. The use of real footage combined with humor 
aids the credibility of the hosts and affects the audience’s idea of the news. Humor 
breaks down a barrier and is a useful tool to get political messages to a mass audience 
in a way that traditional news cannot. President Trump and his administration are 
unparalleled in history and fuel the content that late-night show hosts aim to use. As 
late-night show hosts continue to use their platform for political activism and 
technology continues to advance, the shows may serve as the first place of information 
for the population of Americans who avoid traditional news outlets. The 
characterization and form that late-night shows have taken since Trump was elected 
may shape the future of presidential candidates and the news itself. 
 
Plans following graduation: I am going to work for Alight Solutions in Charlotte, NC as 
a Business Delivery Specialist. 
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Archaeobotanical Remains from Various Contexts at the Redtail Site (31YD173): 
Late Woodland Piedmont Village Tradition Environments, Landscapes, and 
Foodways 
 
Matthew Capps, Anthropology  
Honors Advisor: Eric Jones 
 
This honors thesis considers food subsistence at the Redtail site (31YD173), a Late 
Woodland Piedmont Village Tradition (PVT) site located in the upper Yadkin River 
Valley of the North Carolina Piedmont. Principal Components Analysis of plant 
assemblages from selected Late Woodland PVT sites highlights the variability of the 
Redtail site's plant assemblage from other sites in the region. Late Woodland groups 
of North Carolina and Virginia Piedmonts based their subsistence primarily on maize 
and nuts, supplemented by wild fruits and greens. However, it was found that 
subsistence at the Redtail site was heavily reliant on weedy greens, and nuts were 
rarely recovered, while maize was not observed in the assemblage at all. The plant 
remains at the Redtail site suggest that around A.D. 1200, subsistence practices of 
groups in the upper Yadkin River Valley shifted from the use of maize agriculture, and 
returned to the Eastern Agricultural Complex, with a heavier reliance on weedy 
greens, unlike other sites in the region where maize agriculture remained prominent. I 
suggest that the variability in the Redtail data is due to a mixture of environmental and 
cultural factors, including the movement into new landscapes and demographic 
change, caused by cultural shifts occurring within the upper Yadkin River Valley 
periphery. 
 
Plans following graduation: Attending the University of Pennsylvania for a PhD in 
Anthropology. 
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Linear Mixed Effect Model: The Practical Implementation of Mixed Effect Models 
on Grouped Data 
 
Jiahua Chen, Mathematical Statistics  
Honors Advisor: Kwame Kankam 
 
The thesis will illustrate the method of the linear mixed effect model for group data 
where measurements of the individual observations are aggregated into groups. The 
linear mixed effect model aims to deal with the violation of independence. The model 
will be applied to a real-life dataset "SIIdata" and estimate the significant factors that 
have effects on the change of students’ math achievement scores from the spring of 
kindergarten to the spring of first grade. The result shows that a student's 
socioeconomic status, minority, and math achievement scores in the spring of 
kindergarten are statistically important to the gain of the math score. 
 
Plans following graduation: I will attend a graduate program. 
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The Change of Brazil’s Global Image After the 2016 Olympics Games 
 
Jiahua Chen, Communication  
Honors Advisor: Michael Hazen 
 
The article analyzes the change of Brazil’s global image projected on the New York 
Times after Brazil hosted the 2016 Olympic Games. There is a long history of countries 
pursuing the right to host the Olympic Games to improving their image. The thesis 
used content analysis to show that the result of hosting the 2016 Olympic Games may 
not match the original expectation that the games help improve images. Though some 
concerns and tensions were comforted and supplanted by the positive features of the 
Olympics Games, the image of Brazil still shifted in a negative direction and became 
less promising compared to before. 
 
Plans following graduation: I will attend a graduate program. 
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How Does Corruption Impact the Effectiveness of Foreign Aid? 
 
Alex Cohen, Economics 
Honors Advisors: Megan Regan and Jac Heckelman 
 
In this paper, I evaluate the impact of corruption on foreign aid’s effectiveness, in 
regard to economic growth. There is an extensive literature that explores the aid- 
growth relationship under various conditions, including institutional quality. However, 
the effect of corruption on the aid-growth relationship has received little attention. 
That being said, corruption is a major concern for international aid agencies, who often 
cite corruption as an inhibitor to aid effectiveness. Therefore, I incorporate an 
interaction between aid and corruption into the analysis of an aid-growth model. In 
doing so, I find that aid has an overall positive impact on economic growth. However, 
the interaction term between aid and corruption reveals that the effect of aid on 
economic growth diminishes with higher values of control of corruption. In other 
words, my results demonstrate that there is no statistically significant evidence to 
support the idea that aid is more effective in countries with lower levels of corruption. 
My paper not only adds to the existing literature isolating the impact of corruption on 
the effectiveness of aid, but also has meaningful policy implications for donor countries 
seeking to improve aid effectiveness. 
 
Plans following graduation: Following graduation, I will be working as an analyst for 
Dimensional Fund Advisors. 
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Medicalization and Midwifery: Birthing in the United States 
 
Sydney Comstock, Anthropology 
Honors Advisor: Karin Friederic 
 
Use of forceps, birthing mothers rendered unconscious with anesthesia, and doctors in 
full control of the birth: these images invoke a hyper-medicalized version of birth. 
While this degree of medicalization is a thing-of-the-past, I argue that it has 
transitioned into a nuanced version, but the healthcare system still continues to uphold 
traditional professional hierarchies and prioritize biomedical models of care. In this 
thesis, I will work to illustrate the strengths and limitations of the hybridized model of 
care and the constant obstacles faced by midwives when providing care in a 
medicalized culture. The overall goal of this thesis is to reveal how midwives 
understand changes in the birth process during the last decade, how they see 
themselves in relation to the medicalization of birth, and how they use their model of 
care to improve birth outcomes for women in the United States. 
 
Plans following graduation: I am planning to work for AmeriCorps NCCC in Iowa with 
the goal of going to graduate school to obtain a master’s in public health after a gap 
year. 
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Not by Literacy Alone: Problematizing Neoliberal Pedagogy Surrounding 
Douglass' Narrative  
 
Hannah Cook, English 
Honors Advisor: Chris Brown 
 
Frederick Douglass is often credited with saying, “once you learn to read you will be 
forever free.” But in fact, he never once said this. Douglass did adamantly believe in 
the value of education, writing that learning to read was the “pathway from slavery to 
freedom.” But at times he expressed the exact opposite, that learning to read had 
been a “curse rather than a blessing.” The goal of this project is to interrogate these 
contemporary readings of Douglass’s Narrative. I argue that literacy alone was 
insufficient for liberating the slave, just as education alone is insufficient for 
empowering today’s children. In my first chapter, I outline the ways that literacy did 
afford Douglass a degree of liberty, but I also argue that this is not a prescription for 
all people everywhere; rather it is confined to the dominant ideology of the nineteenth 
century. My second chapter observes the ways that literacy alone proved insufficient 
for liberating Douglass from his emotional and physical bondage to slavery. Finally, I 
investigate Douglass’s fight with Covey in my third chapter as a radical uprooting of 
the slave economy, which true freedom requires. 
 
Plans following graduation: I am joining the Teach for America corps in Memphis, TN, 
where I will be teaching 7th grade reading. 
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Maria Cortez-Perez, Sociology  
Honors Advisor: Ana Wahl 
 
My name Is Maria G. Cortez-Perez and I had the opportunity to carry out various 
projects throughout my undergraduate career related to immigration and social 
justice. From establishing UNDOCUDeacs to being a URECA WFU research fellow – I 
produced a mock amicus brief bringing forth arguments challenging the South 
Carolina statute barring undocumented student from attending colleges or universities 
in the state of SC this past summer 2019. 
 
The sociological and activist perspective that I brought to the table allowed me to 
serve currently as a Board Member of 501C3 Latino Community Services of Winston- 
Salem – one of the only holistic Latino service organizations in the area. Given my 
experience my next goal is to pursue law school in hopes to someday be a proud legal 
representative of the Latinx and immigrant community. 
 
Plans following graduation: Working for a law firm. 
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The Theresienstadt Swindle: Exploring the Experiences of Prisoners in the Nazi 
Ghetto 
 
Madeleine Coss, History 
Honors Advisors: Barry Trachtenberg and Derek Holmgren 
 
Scholars have long understood that the widespread depiction of the ghetto 
Theresienstadt as a “model camp” is Nazi propaganda. Nevertheless, this myth 
persists in popular understanding and obscures both the reality of Theresienstadt as a 
site of mass death and suffering and the reality of prisoners’ experiences in the ghetto. 
Despite its reputation as a paradise ghetto filled with elites and artists, Theresienstadt 
in fact was another of the many swindles fabricated by the Nazis during the Holocaust. 
Through an examination of survivor video testimonies and memoirs, this paper reveals 
that some prisoners — both in part on account of this swindle and because the ghetto 
was structured in such a way as to produce stratification among inmates — were 
nonetheless able to carve out an existence for themselves. Survivor testimony reveals 
that work and social connections, not cultural opportunities, were the critical factors 
that shaped their experience in the ghetto. Ultimately, however, even the relative 
benefits secured through social connections and employment most often proved all 
too illusory. 
 
Plans following graduation: I will be working for MetLife.
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Parent Behaviors’ Relationship to Socioemotional Development in Children with 
ASD 
 
Heather Cozzie, Psychology  
Honors Advisor: Deborah Best 
 
In this study, the social deficits of Autism Spectrum Disorder (ASD) were studied in 
relation to parental behaviors shown in previous research to affect socioemotional 
development in typically developing (TD) children. Specifically, parental emotional 
reminiscing and supportive response style have been shown to improve social 
understanding (Eisenberg, Cumberland, & Spinrad, 1998; Kulkofsky, 2010). Parents of 
children with ASD and of TD children were recruited via social media to complete a 
Qualtrics survey measuring parental reminiscing and response styles, child empathy, 
and symptoms of ASD. Supportive parental response was found to be a positive 
predictor for empathy in children with ASD, while unsupportive parental response was 
found to be a positive predictor for ASD symptoms in TD children. However, the 
groups did not differ overall in the frequency of reminiscing, or supportive or 
unsupportive response styles. This indicates that parental response style may either 
increase or decrease the social deficits like those found in ASD. Future studies should 
examine whether altering these parental behaviors will improve social deficit 
symptoms in children diagnosed with ASD. Additionally, future studies should examine 
a more diverse sample as cross-culturally, parents engage differently regarding 
emotions with their children. 
 
Plans following graduation: I am planning to take a gap year working through the 
AmeriCorps before enrolling in medical school in fall 2021. 
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Place, Patriarchy, and the Venetian Myth in Shakespeare’s The Merchant of Venice 
and Othello: The Moor of Venice 
 
Allison Curley, English 
Honors Advisors: Susan Harlan and Jefferson Holdridge 
 
In The Merchant of Venice and Othello: The Moor of Venice by William Shakespeare, 
the city of Venice, Italy becomes a marker of identity. While the settings change in 
both plays, Venice remains an influence in the minds of certain characters, suggesting 
that they value its culture even when they are not physically in the space. This concept 
can be defined by the term, “the Venetian myth,” which comes from the book, Visions 
of Venice in Shakespeare by Shaul Bassi and Laura Tosi. The main question of this 
thesis investigates whether or not the myth, or the idea of Venice, is upheld in these 
two plays. While the Venetian myth values fairness, wisdom, and prosperity, the city is 
governed by the patriarchy during the early modern period, complicating its 
applicability. Characters such as Portia, Shylock, Desdemona, and Othello are analyzed 
based on their gender, religion, and race, and how they function in the patriarchal 
sphere. Conclusively, Portia and Desdemona uphold the Venetian myth because they 
are fair-skinned Christians who can use the uniform patriarchy to their advantage, even 
though their gender was restricted in the early modern period. On the other hand, 
Shylock and Othello do not support Venice’s myth. They are excluded from the 
patriarchy, even though they are men, because they exhibit qualities of otherness: 
Shylock’s Judaism and Othello’s undefinable, yet “black” and Moorish race. 
Ultimately, Venice can be seen as a city that lies in-between equality in its myth and 
discrimination in its history. 
 
Plans following graduation: I will be joining Writers House, a literary agency in NYC, 
and participating in their summer training program. 
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President Obama’s Supreme Court Ruling Speech on Marriage Equality and 
Bitzer’s Rhetorical Situation Theory 
 
Grace Dailey, Communication  
Honors Advisor: Robert Atchison 
 
On June 26th, 2015, the Supreme Court ruled in favor of marriage equality for all 
Americans in Obergefell vs. Hodges. After the verdict, President Barack Obama 
delivered a speech to the American people at the White House to address the ruling 
as a victory not only for the LGBTQ community, but for the entire country. This essay 
analyzes President Obama’s Supreme Court Ruling on Marriage Equality speech in 
relation to Lloyd Bitzer’s Rhetorical Situation Theory, specifically its emphasis on 
exigence, audience, constraints, and “fitting” response. The goal of this essay is to 
better understand the marriage equality movement, the controversy surrounding the 
verdict, and the aftermath of the ruling for the LGBTQ community in light of Bitzer’s 
theory. 
 
Plans following graduation: undecided
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Examining Health and Well-Being from a Sociological Perspective 
 
Katherine Dalvano, Sociology 
Honors Advisor: Catherine Harnois 
 
Included in my Honors Portfolio are six materials that are a demonstration of the 
significant sociological work that I have completed throughout my four years at Wake 
Forest University. These materials span several topics such as self-fashioning and social 
interactions on online platforms, life satisfaction and access to nature, life satisfaction 
and happiness, societal views and depictions of women, self-identifying as an "anti- 
feminist", and improving the experiences of dementia patients. All submissions have 
an overarching connection to health and society, which is appropriate as I have a 
concentration in The Social Determinants of Health and Well-Being. My Portfolio 
allowed me to situate my materials within coursework and concepts as well as to draw 
connections to prevalent sociological theories and individuals. 
 
Plans following graduation: Following graduation, I am excited to begin my career 
journey as a Junior Associate at Atheneum Partners in New York City, connecting 
clients with experts to accelerate decision-making and provide critical insights. 
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Aftershocks: The Memories of Russian Intervention 
 
Matthew David, History 
Honors Advisors: Ben Coates and Simone Caron 
 
From 1918 to 1919, the United States participated in a joint operation with the Allied 
powers of the Great War to intervene in the Russian Civil War. For the American 
soldiers fighting in North Russia, the self-named “Polar Bears,” this conflict tested their 
loyalty, courage, and ideas as they waged a violent campaign against the Bolshevik 
Red Army. 
 
This paper follows the psychological path of the Polar Bears from their prewar 
motivations for fighting in the war, to their experiences in the war, to the lasting 
effects of the war on their lives. This paper argues that the Polar Bears believed the 
conflict betrayed what they perceived to be American values in international relations 
and failed to give them honor which they hoped to gain by fighting the Germans, 
leading to their early disillusionment with the war. Their experiences informed their 
opinions on communism and interventionism. These opinions translated into political 
activism in the postwar era. Avowed anticommunists, the men became hostile to 
progressives. Exposure to British officer culture made the men acutely aware of the 
dangers of interventionism without just cause, and many men became suspicious of 
the growing ties between business and government. 
 
This research contributes to a collection of works which have attempted to reconstruct 
the American historical memory of WW1 and helps to answer the question “what 
should we remember” by looking at memoirs, diaries, and newspaper articles written 
by and about the men who fought in Russia. 
 
Plans following graduation: Seeking employment in business development for defense 
contractors. 
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Laughing at Ourselves: Seduction, Humor, and Masochism in Shonibare’s Rococo 
 
Eliza Dermott, Art History 
Honors Advisors: Morna O’Neill and John Curley 
 
Known for his colorful multimedia installations, Yinka Shonibare’s art frequently 
intersects with themes of colonialism and identity, usually understood through 
Foucaultian power and cultural mimicry. While cultural mimicry restores an element of 
subversion, subversion tends to be incorporated as racism self-reflexively continues to 
justify its own existence. Paying special attention to the growing literature advocating 
for dismantling academic research methods rooted in ethnography across the 
humanities, this paper explores the idea that Shonibare’s engagement with the 
aesthetics of Rococo art constitutes a mode of seduction for the white viewer, and that 
further, his use of parody constitutes an expression of wit that introduces a sense of 
both humor and irony. Through the lenses of Baudrillardean seduction and Deleuzean 
masochism, I examine how Shonibare deploys the language of art history to construct 
a satirical critique and the white viewer’s avoidant response. This expansion gives a 
window through which we have the option to restore the radical potential lost when 
the Rococo is deemed frivolous and erotic. In examining an art known for its emphasis 
on the body and its associated sensuality, I hope to draw particular attention to the 
ways through which the white gaze consumes the black body around the locus of 
desire. 
 
Plans following graduation: Take a gap year to put together a competitive graduate 
school application.
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Privacy through 20th and 21st Century Dystopian Literature 
 
Dylan Dobson, English 
Honors Advisor: Matthew Garite 
 
Although conceptually abstract, privacy concerns materialize through the tensions 
which emerge amidst contradicting values between an individual and their broader 
community. The value of privacy is often articulated through the power dynamics 
enabled by disparities in knowledge and vague discomforts expressed by individuals. 
Therefore, the significance of privacy often goes unrecognized, urging an essential 
question as it erodes: Should we care? 
 
By depicting an “ideal” world, dystopian literature reflects contemporary critiques and 
anxieties by revealing the sacrifices necessary to achieve that “ideal.” By carefully 
examining the potential implications of these ambitious “ideals,” dystopian literature 
offers insight into both the intrinsic value of non-utilitarian qualities such as 
individuality, freedom, and expression, in addition to the constructed inequalities 
derived from the prioritization of more operational values like safety, stability, or 
convenience. Collectively analyzing dystopian literature across the 20th and 21st 
centuries permits a more comprehensive understanding of how privacy concerns have 
historically been presented, as well as the developments prompted by changing social 
norms and advancing technologies. Each of the chosen works from 20th and 21st 
century dystopian literature, Aldous Huxley’s Brave New World, Ray Bradbury’s 
Fahrenheit 451, George Orwell’s 1984, and Dave Eggers’ The Circle all represent 
significant historical periods confronting privacy issues. Although portrayed through a 
variety of ways, each work emphasizes the essential vulnerability of individual 
autonomy without the presence of privacy, a realization which may assist in informing 
the future of privacy. 
 
Plans following graduation: I plan to work in Washington, D.C. before pursuing a law 
degree. 
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Japanese Internment to Migrant Detainment Camps: The Eerie Resemblance of 
One of America’s Greatest Disgraces  
 
Izzi Einhorn, Politics and International Affairs  
Honors Advisor: Sarah Lischer 
 
American sentiments towards Japanese internment have changed drastically from 
xenophobic, fear-based support during World War II to widespread condemnation in 
the 21st century. This shift can be seen through a comparison of 1940’s and present- 
day media coverage, public opinion polling, and educational curricula. Despite 
widespread recognition of the violation of rights that occurred from Japanese 
internment, several indicators suggest that a repetition of similar wrongdoing is 
occurring within the current immigrant detention camp system. The most blatant 
similarity between Japanese internment and migrant detainment is the inhumane 
and/or illegal incarceration of a minority group by the United States government. On a 
deeper level, both cases involve the perpetuation of underlying xenophobic attitudes 
spread by high-level government officials, as well as propaganda, unfair portrayals of 
detainees, and widespread fear-inducing rhetoric disseminated by or through media 
outlets. Assessing migrant detainment through the lens of Japanese internment 
provides a new way of understanding the current injustice being committed by the 
U.S. government. Americans regretted Japanese internment and the country is on the 
same path towards considerable wrongdoing and subsequent regret. If Americans can 
recognize the parallels between Japanese internment and the infringement of rights in 
immigrant detention centers, then there is precedent for ending the current abuse; the 
lessons learned from past atrocities can be used to impact present-day decision 
making. 
 
Plans following graduation: I am working in advertising following graduation and I may 
volunteer for a Senate campaign over the summer. 
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« Nana est une invention... » : Le regard masculin et les rumeurs dans Nana 
d’Émile Zola (1880) 
“Nana is an invention...”: The Male Gaze and Rumors in Émile Zola’s Nana (1880) 
 
Andie Espinosa, French Studies  
Honors Advisor: Kendall Tarte 
 
This thesis centers on nineteenth-century novelist Émile Zola’s Nana (1880). Its 
examination of the interconnected themes of rumors and the male gaze shows the 
literary strategies that Zola uses to shape the eponymous character, the streetwalker 
turned high-class prostitute Nana, into a mythical creation of male Parisian society of 
the late 1860s. My analysis uses Laura Mulvey’s theory of the male gaze to analyze the 
influence of the male spectators’ controlling gaze on Nana. I also argue that the 
rumors depicted in the novel are a verbal expression of the domineering male gaze. 
The discussion is organized in a linear manner following the plot of the novel. Part One 
showcases Nana’s premiere night in the theater (Chapter 1) to show how rumors and 
the male gaze shape and control Nana. Part Two focuses on a key character, the Count 
Muffat, who represents the male gaze at key moments in the novel. Part Three 
contrasts Nana’s final metaphorical “curtain call” (Chapter 14) – her death from 
smallpox and her final solitude – with her first. This analysis shows that Nana is an 
invention made by other characters and by Zola himself; she is a main character 
shaped by the words and images of men’s desires. 
 
Plans following graduation: I will be attending medical school this coming August. 
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Israel and Gaza: Human Rights Abuse or Anti-Semitism? 
 
Ashley Estrela, Politics and International Affairs 
Honors Advisor: Peter Siavelis 
 
At the end of 2008, Israel launched a three-week military offensive in the Gaza Strip 
(Operation Cast Lead) which sparked numerous allegations of war crimes and 
international humanitarian law violations by both Israel and Hamas. The Human Rights 
Council thus appointed a U.N. Fact Finding Mission on the Gaza Conflict (Goldstone 
Mission) that issued the Goldstone Report in September 2009, concluding that both 
Israel and Hamas committed international law violations by indiscriminately targeting 
civilians. It is a fair assertion that the Goldstone Report was met by controversy. Israel 
and its closest allies condemned the Report and alleged that it was the latest 
installment of the U.N.’s anti-Semitic propaganda. In contrast, other, less friendly 
states to Israel, have hailed the Goldstone Report as an important legal document 
shedding light on Israel’s disregard for international humanitarian law conventions.  
 
This paper illuminates the above debate by first addressing claims of a “new anti-
Semitism” and relevant literature on the subject. Next, Operation Cast is briefly 
described, including the events that preceded it, the actual warfare, and its aftermath. 
Part III focuses on international humanitarian law, and specifically, the violations 
thereof that have been alleged during Operation Cast Lead. Part IV describes Israeli 
responses to the Goldstone Report and brings criticism of the Goldstone report into 
discussion with the allegation of a “new anti-Semitism”. This paper ultimately 
concludes that the overarching purpose of the calculated hysteria of a “new anti-
Semitism” has been to deflect criticism of an unprecedented assault on international 
law.  
 
Plans following graduation: I will be moving to DC where I will begin work for the 
federal consulting firm, CGI. 
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To Flip or Not: Tigrosa georgicola Wolf Spider Aggression and Vibration  
 
Lydia Faber, Biology 
Honors Advisors: Erik Johnson and Glen Marrs 
 
Predatory aggression is a complex process that involves integration of external stimuli 
and internal decision-making regarding prey type and most effective attack strategy. 
Tigrosa georgicola (Family: Lycosidae), a native North Carolinian wolf spider 
represents an excellent model for observing predatory aggression. This experiment 
utilized T. georgicola spiders to demonstrate the use of sensory modalities associated 
in prey species detection. Preliminary investigations determined that T. georgicola flips 
other spiders and pounces on crickets during prey capture. These observations also 
led to the conclusion that flip behavior is influenced by spider prey size, as larger 
spiders were flipped more frequently. Based on this flip behavior occurrence, blind 
spiders possess the ability to discern between species of prey but not prey size. Thus, 
it is clear that the spiders are using different senses for prey detection. My hypothesis 
is by removing ground vibrational cues, resulting flip behaviors will demonstrate a lack 
of prey species differentiation. 
 
Plans following graduation: After graduation, I will be working as a Wake Forest Fellow 
at the Baptist Medical center for the CEO. I will be pursuing a degree in Medicine. 
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Privacy and Technology: A Comparative Analysis between the United States and 
China 
 
Steven Fasciale, Politics and International Affairs 
Honors Advisor: Sarah Lischer 
 
The rapid advancement and proliferation of new technology that characterizes the 
modern world is threatening the universal human right of privacy in unprecedented 
ways. Although privacy is a right protected under the Universal Declaration of Human 
Rights, governments use various forms of technology in ways that directly and 
indirectly infringe upon citizen privacy. This paper examines the future of the right to 
citizen privacy in both the United States and China. Following a comprehensive 
discussion of privacy’s meaning is a comparative analysis of the United States 
government and the China government in which case studies on each government are 
compared. Each case study examines privacy’s role in the country’s legal system, the 
government’s current use of surveillance and mass data collection technologies, and 
how citizens react to their privacy being violated. The case studies indicate that the 
United States will continue to violate citizen privacy in the future in the name of 
national security, and China will do so to maintain its surveillance state and absolute 
control over its people. However, due to the inherent nature of democracies and the 
structure of the United States government the U.S. will violate citizen privacy to a 
much lesser extent. Additionally, U.S. citizens will have much more success in 
challenging their government when it breaches their privacy because of electoral 
accountability and the due process of law. As technology continues to develop, the 
right to privacy will become increasingly fragile. Studying the ways governments 
violate this right is imperative to protecting it. 
 
Plans following graduation: Immediately after graduation I will begin studying for the 
LSAT. After taking the LSAT I plan to take a gap year and then attend law school. My 
specific plans during the gap year are currently being solidified. 
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A Face Close To Mine 
 
Kyle Ferrer, English 
Honors Advisor: James Hans 
 
“I am certain of nothing but of the holiness of the Heart’s affections and the truth of 
Imagination—What the Imagination seizes as Beauty must be truth,” John Keats said. 
In this paper, I argue that literary fiction in its most advanced form creates an aesthetic 
hypnosis correspondent to human love. Literature induces a kind of swoon, a whir, a 
rapture which suspends us in timeless feeling and gifts us with imaginative expansion. 
The beauty seized by the imagination captures, briefly, the itchiness of things, adding 
drops of beauty into reality that enhance our own possession of it. Just as love 
becomes an aesthetic expanse impossible to speak, the iterations of beauty literature 
gives us can only be silently and suddenly recycled into reality. 
 
To read the best literature is, in a way, to be stung by a love-bug. As we read the heart 
inhales, and then synergizes with the imagination to create lasting beauty. The 
enchanted literary experience confers a residual “knowledge” that lingers like an 
added speck of color. In other words, reality fragments only to return an inch closer, a 
knot deeper, and a touch more beautiful. Richard Powers novel, Galatea 2.2, 
exemplifies not only how humans can briefly capture the aesthetic and make it salvific, 
but argues its points through its own aesthetic that conveys knowledge through 
novelty. Powers insists the greatest knowledge is aesthetic novelty, is the delicious 
confusion as the perfect sentence blooms across the soul, sporting flowers of flashing 
love. 
 
Plans following graduation: World 50 Inc. in Atlanta, Ga., then perhaps graduate 
school in English. 
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Organic Radiation Detectors for Medical Applications 
 
David Filston, Physics 
Honors Advisor: Oana Jurchescu 
 
Exciting applications of organic electronics are taking center stage. Beyond consumer 
electronics like large area flexible displays, a merger with the field of medicine has 
opened the door for even greater impacts. This thesis proves relevant and novel work 
in both of these fields. From Chapter 2, diF-TES-ADT was modeled into a radiation 
detector with the potential to improve patient safety in radiation therapy. Experiments 
in Chapter 3 demonstrate IDTBT’s resilience against radiation. While this eliminates its 
use as a radiation detector, IDTBT’s stability contributes to its use as a durable large 
area device. Finally, the discussion in Chapter 4 focuses on contributions to further 
large area device operation, pioneering spray coating deposition of IDTBT. 
 
Future steps beyond this thesis may work towards identifying other semiconducting 
molecules that likewise respond to radiation, alongside refinement of our proposed 
devices’ operation so their functionality as a dosimeter can be utilized. Other works 
may seek both large area device performance improvement and industrialization of 
large area device creation. 
 
In summary, this work develops a new method of semiconductor application, fills a vital 
gap in radiation therapy with a device able to detect radiation over area, and provides 
large area arrays comparable to small sample device performance, taking an important 
step in large-scale uniformity. 
 
Plans following graduation: Attending graduate school, likely medical school. 
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The Effect of Acute Exercise on the Determinants of Exercise Capacity in 
Anthracycline Treated Cancer Survivors 
 
Cleo Fleming, Health and Exercise Science  
Honors Advisor: Peter Brubaker 
 
Background: Anthracycline-based chemotherapies have cardiotoxic side effects that 
produce acute left ventricular dysfunction (LVD) and exercise intolerance in cancer 
survivors. However, the relationship between cardiac dysfunction and exercise capacity 
in cancer survivors has yet to be fully explained.  
Purpose: The objective of this study was to compare cardiac reserve responses of the 
determinants of exercise capacity between anthracycline-treated cancer survivors 
(ATS) and age-matched healthy controls (CON).  
 
Methods: Fourteen ATS (9 males, 5 females) >12 months post-anthracycline therapy 
were compared to well-matched CON subjects without a history of cancer. Participants 
underwent treadmill exercise tests and cardiac magnetic resonance scans (CMR) to 
obtain peak oxygen consumption (peakVO2) and heart rate (peakHR). LV volumes and 
cardiac output were derived by individuals blinded to group assignment and cardiac 
reserve volumes were calculated (peak – pre-exercise measures).  
 
Results: End-diastolic reserve volume (EDV) was lower in ATS compared to CON (3.10 
± 21.6 vs. 15.5 ± 15.6 ml, respectively) and trended towards significance (p=0.08) with 
a moderate-large effect size (0.65). However, LV ejection fraction (EF) was not 
significantly different between groups (0.08 ± 0.09 vs. 0.10 ± 0.06 %, p = 0.6). There 
were no significant differences between groups for other cardiovascular reserve 
determinants.  
 
Conclusion: Although EF showed no evidence of LVD in ATS, the data suggests these 
patients have impaired LV relaxation. Thus, reduced EDV may represent subclinical 
cardiotoxicity that persistent for >1year post-treatment. Interventions should be 
identified to prevent acute and cardiotoxic side effects cancer survivors experience 
from treatment. 
 
Plans following graduation: I will be working as a medical scribe at an ENT in Winston-
Salem while applying to PA schools. 
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Gentrification, Revitalization, or Both? 
Media Frames and Public Opinion on Changes to Downtown Winston-Salem 
 
Fiona Forrester, Politics and International Affairs 
Honors Advisor: Betina Wilkinson 
 
Recent changes to downtown Winston-Salem have seen the redevelopment of urban 
spaces, ushering in an era of renewed economic prosperity to the city. Wake Forest 
University has played an integral role in the downtown renaissance; however, the 
urban changes have not received universal acclaim. This study sought to investigate 
three research questions: how the two prominent newspapers, Winston-Salem Journal 
and Winston-Salem Chronicle, framed the urban changes to downtown, whether the 
Chronicle was more critical of the changes than the Journal, and whether the frames 
presented by the papers aligned with public opinion. To address these questions, I 
conducted a content analysis of articles published by the Journal and Chronicle during 
an eight-year period from 2012 to 2020 as well as a public opinion survey. The content 
analysis found that a majority of articles on the urban changes to downtown Winston-
Salem presented positive [32%] or a mix of both positive and negative [32%] frames, 
whereas a minority of articles presented negative [25%] or no [11%] frame. 
Additionally, the content analysis demonstrated that the Chronicle frames the urban 
changes negatively more often than the Journal. However, the public opinion survey 
revealed that a clear majority of survey respondents believe the urban changes to 
downtown Winston-Salem carry both positive and negative impacts. Entman’s framing 
theory and McCombs agenda-setting theory both predict an alignment of media 
framing and public opinion. Although not designed to identify a causal relationship, 
this study indicates public opinion is not as closely aligned with media framing as 
predicted. 
 
Plans following graduation: I will be working as an Assistant Analyst at the 
Congressional Budget Office. 
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Chromothripsis: Living in the A.D. 
 
Grace Franzese, English 
Honors Advisors: Eric Wilson and Anne Boyle  
 
In summary: 
For my twelfth birthday, I got cancer. 
Lucky me! 
I’m kidding. Obviously. But also… maybe I’m not? I don’t know. But this is a piece 
centered on not knowing. 
Osteosarcoma is a bone cancer most common in adolescents—the people most open 
to massive, permanent shifts in the people they are going to be. This is a story of how 
that story changed my entire story. Going through the most important moments, the 
act of even choosing which are these moments shows how they manifest in enduring, 
irreversible personal definition. Layering the perspectives of the teenager living these 
experiences with the 21-year-old attempting to recall and write about them 
emphasizes how although these are memories, some as old as ten years, they remain 
relevant for their continuous evolvement in their impact on my life today. 
Giving more honesty than has been shown to any one of my friends or members of my 
family, the result is something that attempts to be real as much as it does poetic. This 
piece is a piece of me, or I would argue more than a piece. It is integrated as deeply as 
my DNA (literally), something which cannot be changed, for better or for worse. I 
doubt that I will ever fully decide which. Reading here, you will hopefully realize why, 
and find some sort of understanding of what it is like to live in my A.D. 
 
Plans following graduation: I plan to attend medical school following graduation. 
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Development of a Mass Spectrometry-based Approach for Evaluating a N- 
Mustard Analog of S-Adenosyl-L-methionine with G9a  
 
Grace Franzese, Biochemistry and Molecular Biology  
Honors Advisor: Lindsay Comstock-Ferguson 
 
Histone modification is an important epigenetic marker and regulatory element of 
gene expression. Misregulation of these modifications has proven to be a factor of 
many diseases and cancers, and therefore, it is essential to develop techniques to 
study the mechanism of these modifications. One modification of particular 
importance, methylation, does not alter the charge or lead to major structural changes, 
making it difficult to study. N-mustard analogs of the native cellular methyl- donating 
cofactor S-adenosyl-L-methionine, or SAM, are therefore an appealing alternative 
approach. These compounds mimic the native structure of SAM well enough to 
undergo catalysis with the same enzymes, but transfer a more easily detectable group. 
The overall purpose of this research has been to determine the compatibility of the 
enzyme G9a with these SAM analogs. G9a, or EHMT2, serves as a mono- and di- 
methyltransferase of lysine 9 of histone H3 (H3K9). In this study, activity assay samples 
containing purified enzyme and a model H3K9 peptide substrate were analyzed with 
mass spectrometry. Using the OrbiTrap, along with subsequent analysis by Proteome 
Discoverer software, provided MS1/MS2 sequencing data to validate the placement of 
modifications on the target lysine. The goal of this research has been to verify the 
activity of the enzyme, its ability to employ the N-mustard SAM analog, as well as the 
optimization of the method of analysis. These results are still in progress; while there 
has been evidence of modification with the unsubstituted analog, this has not been 
proven with a sufficient degree of confidence. 
 
Plans following graduation: I plan to attend medical school. 
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Effect of an Intergenerational Kindermusik Class on Older Adults with Dementia 
 
Geena George, Health and Exercise Science  
Honors Advisor: Jason Fanning 
 
Introduction: Dementia is an illness that leads to deterioration of higher mental 
functions and symptoms include: memory loss, difficulty communicating, anxiety, and 
stress. This study evaluated the feasibility of delivering an intergenerational Kindermusik 
class and its effects on within-day changes in mood and stress in older adults with 
dementia and their caregivers.  
 
Methods: This was a 12-week study that included 14 participants with dementia and 
their care partners. They attended a Kindermusik class once a week and data regarding 
stress and mood were collected through ecological momentary assessments (EMA), 
which provided within day data. Analyses included bivariate correlations and multilevel 
modeling.  
 
Results: Bivariate relationships were in the expected direction. For example, caregivers’ 
stress increased as both participant and caregiver mood decreased. Multilevel models 
suggested those diagnosed within 5 years or more than 5 years prior to baseline 
improved in mood throughout the day. Caregiver mood improved throughout the day 
if their partner had attended the class and were diagnosed more recently (within 1 or 5 
years). Additionally, participants who had attended the class and were diagnosed more 
recently had a decrease in stress throughout the day as did their caregiver. Responses 
did not differ pre- to post-study.  
 
Discussion: While no changes were found from baseline to week 12, we identified 
within-day changes in mood and stress. These are important benefits to people with 
dementia and highlights the value of EMA in studying psychological variables like mood 
and stress.  
 
Plans following graduation: I will be working as a CNA in order to obtain clinical hours 
and I will be applying to PA schools. 
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The Second Amendment and Cultures of Gun Ownership in Early America  
 
Faith Geraghty, History 
Honors Advisor: Jake Ruddiman 
 
Most modern Americans have strong beliefs about the Second Amendment, and 
people on both sides of the aisle claim that their interpretation of its meaning is the 
one best supported by the historical record. Because that obviously cannot be the 
case, my thesis tries to answer the question of what the Second Amendment’s “right 
to bear arms” meant to politicians, and to the common man, when it was written. 
From looking at legal documents, newspaper articles, and political debates over the 
ratification of the Constitution, it becomes clear that, to the founders, the Second 
Amendment had nothing to do with a private right to gun ownership. Instead, it 
expressed a preference for a militia over a standing army during peacetime. That 
being said, gun ownership was pervasive in early America, and firearms were a 
common fixture of daily life. Using a variety of sources, from published memoirs to a 
case study of probate records from the area that is now Winston-Salem, my thesis aims 
to provide a more complete picture of who owned guns and how they used them 
during the Founding Era. Doing so is important not only to settle debates about the 
Second Amendment and gun ownership, but also because it raises larger questions 
about the role that historical scholarship can and should play in hot-button political 
debates. 
 
Plans following graduation: A MS in Accounting here at Wake, and then working at 
PwC in Charlotte. 
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Effect of Diet and Exercise on Quality of Life is Mediated by Self-Efficacy in Older 
Adults with Knee Osteoarthritis 
 
Cassidy Gillie, Health and Exercise Science  
Honors Advisor: Shannon Mihalko 
 
Introduction: Knee osteoarthritis (OA) is the degeneration of cartilage in the 
tibiofemoral joint and one of the leading causes of disability. The Intensive Diet and 
Exercise for Arthritis (IDEA) study was an 18-month randomized clinical trial which 
studied the effects of diet and exercise (D&E) in overweight older adults with knee 
OA. The D&E intervention was theoretically-based to impact self-efficacy, or the 
perceived ability to complete a task; a perception that has been positively linked with 
important clinical outcomes, including quality of life (QOL). 
 
Purpose: The purpose of this study was to examine changes in QOL during the 
intervention and whether this relationship was mediated by self-efficacy. 
 
Methods: Participants were randomized into either Diet (D), Exercise (E), or Diet + 
Exercise (D+E) interventions. QOL was measured using Satisfaction With Life (SWL) 
and SF-36 Physical and Mental Components. Self-efficacy was measured using Walking 
for Duration Efficacy, Activities Specific Balance Confidence, and Gait Efficacy. 
 
Results: SWL (p=0.03) and SF-36 Physical (p=0.004) had a significant difference 
between groups and the D+E group improved the most in both QOL measures. The 
mediation analysis showed that self-efficacy was a significant (p&lt;0.05) mediator for 
SWL in the D+E vs. D comparison and for SF-36 Physical in D+E vs. D or E. 
 
Conclusion: A combined D&E intervention had a greater impact on QOL than diet or 
exercise alone and this relationship was mediated by self-efficacy, which has 
meaningful implications for promotion of self-efficacy in clinical programs for older 
adults with knee OA. 
 
Plans following graduation: I will be working for a management consulting firm, Bain & 
Company, in Atlanta. 
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1967: The Year That Rocked the Relationship  
 
Thomas J. Gooley, Politics and International Affairs  
Honors Advisor: Charles Kennedy 
 
Both Israeli and American politicians claim that the United States and Israel have 
always shared a special relationship from Israel’s inception through present day; a 
relationship that was based on common values and a shared democratic ethos 
between the two. This paper will argue, however, that, prior to 1967, the special 
relationship between the United States and Israel was in fact an ordinary one, no 
different than the relationships between the United States and Israel’s Arab neighbors, 
and that 1967 was the turning point that truly altered the relationship between the two 
nations. Policy decisions taken by both the United States and Israel in 1967 coincided 
with social changes amongst contemporary Israeli stakeholders within the American 
electorate, including the American Jewish community and the Evangelical Christian 
community, which felt more empathetic towards Israel, particularly over neighboring 
nations. The events of 1967 served as a catalyst, starting the evolution of the US-Israeli 
relationship into the special relationship it is today. 
 
Plans following graduation: I will be working at a boutique management consulting 
firm that specializes in private equity clients before planning to complete a law degree. 



 

51 
 

The Content and Administration of an Ideal Childhood Education: An Application 
of John Stuart Mill’s Utilitarian Ethic 
 
Kaleb Gorman, Philosophy 
Honors Advisor: Clark Thompson 
 
In this essay, I aim to apply John Stuart Mill’s utilitarian approach in an examination of 
the proper content and administration of childhood education. Mill gives us the object 
of the educational enterprise, this being the ideal character. Using Mill’s utilitarian 
method, I seek to determine the practical means by which we may best achieve the 
intended aim of the educational enterprise. In Section I, I provide context to the time 
and place in which Mill produced the bulk of his authorship—namely, the first half of 
the Victorian Era in England. In Section II, I examine the core concepts and principles 
of Mill’s utilitarian ethic. In Section III, I put Mill’s philosophical framework into 
practice, using this framework to answer three central questions: (1) What would the 
ideal education aim to achieve?; (2) What is the appropriate division of labor between 
the parents, state institutions, and third-party organizations in the provision of a child’s 
education?; and (3) What are the practical impediments to providing an ideal 
education, and what are some realistic steps we could take to improve our current 
education system? 
 
Plans following graduation: I will be attending law school during the fall semester of 
this year. Currently, I am deciding whether to attend Boston College Law School or the 
University of Colorado Law School. 
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Subaltern Writing in Liminality: Creative Recreation as Defiance 
 
Alice Graham-Welton, English Literature  
Honors Advisor: Judith Madera 
 
Epistemological discrepancies in the canon of literature intrigue me; I enjoy dissecting 
how individuals in liminal spaces penetrate dominant discourses to tell stories, 
particularly imaginative stories, and give their voices meaning. Language defines a 
national identity; what you speak is your identity. How do you get to a place where you 
can imagine what something means for someone else? When somebody does not 
have a voice, are there alternative forms that foreground presence and make 
connections in spaces? The epistemological problem of “situation” is that we want to 
know, but we cannot necessarily, comprehensively know. The temporal gap in 
“situation” conveys that then and now are not the same moment. In this paper, I 
explore silence and language in Toni Morrison’s Beloved as the backbone of my 
analysis of the traumatic implications of slavery, incorporating the Haitian experience 
with emancipation in Edwidge Danticat’s Farming of Bones, as well as the damaging 
ramifications of the exploitation of life forms in Wide Sargasso Sea by Jean Rhys. How 
can I write about this? How can I perform citizenship, creative regeneration, and 
encourage a life that promotes aestheticism in creative diversity and lends meaning to 
activity? I employ a personal ecology to articulate my version of critical fabulation and 
conclude my paper. Through critical fabulation, I argue that writers in liminal spheres 
subversively and imaginatively re-envision the experience of the subaltern “other” to 
both participate in and write against the oppressive and damaging epistemological 
discrepancies created by dominant discourses in history. 
 
Plans following graduation: I am currently waiting on a verdict on my visa (OPT, a one- 
year extension of my student visa), which is hopefully an approval, from the 
Department of Homeland Security. Hopefully, then I will be authorized to work on 
projects in the U.S. that will allow me to explore writing further in my professional life. I 
hope to go to grad school the following year! The future is unclear and challenging, 
but it is exciting. 



 

53 
 

The Development of Novel H2S Reaction-based Fluorescent Probes with Varying 
Lipophilicity and Explorations into the Therapeutic Potential of Organic Selenol 
Donors 
 
Nolan Green, Chemistry 
Honors Advisor: John Lukesh 
 
Selenosulfides, when tethered to gem-dimethyl esters, provide an exceptional 
framework for the development of reaction-based fluorescent probes for H2S 
detection. In addition to displaying high reactivity and selectivity towards H2S, the 
distinct chemical differences of selenium and sulfur provides a unique opportunity to 
enhance the physicochemical properties of these probes without compromising their 
reactivity towards H2S. In our initial studies, we successfully highlighted this unique 
flexibility by designing H2S reaction-based fluorescent probes that displayed 
remarkable biocompatibility and tissue specificity through structural variations of their 
sulfur linker. With continued modifications that further improve cellular delivery and/or 
specificity as a result of varying probe lipophilicity, we predict that this framework will 
serve as the foundation for a valuable set of chemical probes that may be used to 
further investigate the biological significance of H2S. 
 
Selenium offers a unique ability to readily be oxidized and reduced. This property 
makes selenium, and organic selenols, of high interest and importance for cellular 
redox homeostasis. Selenocysteine, nature’s 21st amino acid, is essential within the 
active site of multiple selenoproteins, all of which are intimately involved in redox 
biochemistry and provide cellular protection against oxidative stress. Therefore, we 
propose that engineering a prodrug that selectively releases organic selenols in 
response to ROS will provide a potent combatant of oxidative stress, a harmful 
stressor that induces many disease states, in vivo. 
 
Plans following graduation: Pursue a PhD in Chemistry at University of Illinois at 
Urbana-Champaign.
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Politics in Formation: A Liturgical Alternative to the Liberal Position 
 
Coleman Greene, Politics and International Affairs  
Honors Advisor: Michaelle Browers 
 
In this paper, I argue that citizens are not only political animals who think and reason, 
but also liturgical creatures who are formed by the practices, communities, institutions, 
virtues, and narratives surrounding them. Following the public theology of philosopher 
James K.A. Smith, I refer to this approach as the “formation view” in this paper. 
Before presenting the formation view, I first inspect the theoretical foundations that 
have contributed to the dominant approach to the discussion of religion in politics in 
contemporary political theory. I argue that political liberalism has significantly 
contributed to a theoretical misunderstanding that simplifies politics as a space where 
rational actors can choose how to vote and legislate based on their beliefs alone. 
Then, to situate the conversation outside of the liberal scholarship, I show how 
communitarian and republican alternatives move away from the liberal conception of 
the self and towards a theory that recognizes the role of factors other than one’s 
reason that impact a citizen’s political engagement. Then, engaging heavily with the 
work of philosopher James K.A. Smith, I suggest the “formation view” as a more 
comprehensive understanding of how religious citizens approach politics. Specifically, I 
explore the current Evangelical Christian posture towards politics and consider how 
adopting the formation view might help move the dominant political narrative from 
one of a “culture war” towards “culture care.” 
 
Plans following graduation: After graduation, I will be moving to St. Louis to pursue an 
M.Div at Covenant Theological Seminary. 



 
 

55 
 

A Reverse Index For Peroxiredoxin Subgroup Analysis 
 
Keara Halpern, Computer Science  
Honors Advisor: William Turkett 
 
The Peroxiredoxin family of proteins is crucial for essential life functions, but the 6 
subgroups within this family are currently under-annotated. Proteins in each subgroup 
have very similar structures which then determine their functions, so the lack of 
accurate categorization creates gaps in knowledge about the proteins in this family. 
With this issue in mind, a reverse index of 3-mers for Peroxiredoxin proteins has been 
created as a Shiny web application to be a tool for categorization. To achieve this goal, 
FASTA files were parsed into a manageable format and the protein sequences were 
searched to find the presence of every possible 3-mer. Given the information provided 
from this search, logistic regressions were created for each subgroup, the backend of 
the reverse index application was created, and the smallest subset of unique k-mers 
that fully cover a subgroup was found. The end results of this work were a full reverse 
index that is reactive, searchable, and allows filtering by the user, a better 
understanding of the similarities between the subgroups via the logistic regression 
models, and the smallest subset of unique k-mers that fully cover each subgroup. 
Future work should include analysis of k-mers of different sizes, multinomial 
regressions to predict if a sequence is part of a subgroup, parallelization of 
computations, and additional features implemented for the reverse index. 
 
Plans following graduation: Following graduation, I will be working for Vanguard in 
their Technology Leadership Program on the Developer track. 
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Henry David Thoreau's Elastic Contention: Analyzing Perception, Ethics, and 
Transcendence in Walden  
 
Mark Handler, English 
Honors Advisors: Eric Wilson and Jenny Pyke 
 
Repelled by the spiritual stagnation of Concord’s villagers, Thoreau left industrial 
society for the natural society. He went to live deliberately – the famous claim that now 
narrates his two years, two months, and two days at Walden Pond. However, I argue 
that Thoreau’s conception of the pond in Walden extends beyond the aim to live by 
nature’s essentials. Thoreau’s attitude is one of elasticity, a term softly mentioned only 
a few times throughout the book. My chapters “Perception,” “Ethics,” and 
“Transcendence” examine how Thoreau approaches life in solitude with an open 
embrace of flux, dynamism, energy, flow, freshness, play, movement, unpredictability, 
and extravagance – the tenets of an elastic mindset. By formulating Thoreau’s life at 
Walden Pond with the elastic lens, we discover a new way of reading Thoreau that is 
fresh and unimagined, a way that perhaps reflects upon our own lives as much as it 
helps further define Thoreau’s. 
 
Plans following graduation: I will be working in the Office of the President through the 
Wake Forest Fellow's Program. 
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AWakened 
 
Victoria Hargett, Theatre 
Honors Advisor: Sharon Andrews 
 
The AWakened project entailed interviewing eight women who are undergraduate 
students at Wake Forest University, asking them personal questions about their stories 
and experiences, then recording and transcribing the interviews. I then took each 
completed interview and devised it into a monologue for a character based on the 
person I interviewed. I wrote eight monologues that became a play to share a variety 
of diverse female experiences onstage. The play is titled AWakened. The completed 
monologues were cast with actors for a staged reading as the final performance of the 
piece. Because of the quarantine, the performance consisted of individually recorded 
monologues edited together to create a final video piece. The script and project look 
at the cultural experiences of women at Wake Forest through a feminist lens. I hope 
that my project will encourage other women to find their voices as well as to bring 
attention to the fact that Wake Forest hasn’t addressed the continuing issues on the 
campus that women struggle with daily. 
 
Plans following graduation: I will be moving to Los Angeles, California to pursue a 
career in theatre and celebrity publicity. 
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Reaction Diffusion Equations and Pattern Forming Systems 
 
Addie Harrison, Applied Mathematics  
Honors Advisor: John Gemmer 
 
Chemical reactions can be modeled using differential equations. Fixed points in these 
systems correspond to the steady state of the reaction. However, in Strogatz it states 
that chemical reactions can exhibit oscillatory phenomenon, i.e. a homogeneous 
solution can go from products to reactants and continue cycling back and forth. This 
was discovered by Boris Belousov in the 1950s, when his reaction went from yellow to 
colorless dozens of times before reaching equilibrium an hour later. Before Belousov’s 
discovery it was believed reactions must go monotonically to equilibrium because of 
the laws of thermodynamics. In this thesis, we will study the patterns that arise as 
steady state solutions to the Chlorine Dioxide-Iodine-Malonic Acid Reaction. We first 
reproduce and then analyze the ordinary differential equations that govern this 
reaction. We then expand upon this by adding a diffusive term and turning the system 
into partial differential equations, for which we will calculate the Turing bifurcation. 
Further exploring the system in an inhomogeneous state will allow us to understand 
the different mechanisms that produce certain steady state patterns in nature. 
 
Plans following graduation: I will be attending the University of Arizona for graduate 
studies in applied mathematics. 
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Arator's Folly: A study of the poet-farmer in the Georgics 
 
Emelyn Hatch, Classics 
Honors Advisors: T.H.M. Gellar-Goad and Caitlin Hines 
 
This study examines how the poetic persona, or narrative voice, of Vergil's Georgics 
relates to, associates themselves with, and even comes to inhabit the figure of the 
farmer in the poem. I complete close-readings of various key passages that I believe 
epitomize the Georgic poet’s self-association with the farmer-figure’s work and 
suffering. This confluence of poetic and agricultural voices stems from the Georgic 
poet’s apparent participation in agricultural life and appropriation of agricultural 
vocabulary, which they use to meditate on their own craft. I argue that this self- 
alignment of poet with farmer, of narrator with subject, of didactic “instructor” with 
internal addressee, necessarily exposes the Georgic poet to the same harsh realities 
and moral problems that the farmer of the Georgics endures. Interpreted this way, the 
poem is revealed to be a work of profound uncertainty, not only concerning the 
efficacy and morality of agricultural labor, but of poetic labor, as well. I do not intend 
this paper to be a comprehensive study of the entanglement of poet-figure and 
farmer-figure in the Georgics; rather, I hope to demonstrate just how inextricable are 
the Georgic poet and their agricultural subject, and suggest one potential 
consequence of that relationship. 
 
Plans following graduation: I will be pursuing a master's degree in Classics at 
Washington University in St. Louis. 



 
 

60 
 

Framing truancy: Psychologically attuned truancy letters can reduce parents' 
negative emotions while fostering productive motivation  
 
Yueying (Mary) He, Psychology 
Honors Advisor: Shannon Brady 
 
This study aimed to improve the efficacy of truancy letters that schools send out to 
parents. Previous research has shown that inattentive negative feedback could lead 
people to disengage from the institutions and lead to unsatisfactory student 
attendance (Brady et al., 2019; Kearney, 2008). Parents and guardians were shown two 
different types of truancy letters, which was a corresponding standard letter that 
schools usually send out to parents and a psychologically attuned letter. Two sets of 
letters were used to ensure that the study results were not due to a particular set of 
stimuli. The psychologically attuned letter contained similar content as the standard 
letter but was written in a way that was sensitive to parents’ feelings. The study was 
carried out in a within-subject design, and participants were asked to provide feedback 
on both letters and to choose which letter they would recommend schools to use. The 
results showed that the attuned truancy letters reduced parents' negative emotions 
and perceptions while fostering positive feelings towards school and productive 
motivation. Parents also perceived the attuned letter as more sincere and tended to 
endorse the attuned letter. However, only partial support was found for the hypothesis 
that the attuned letters would lead parents to say they would take greater action to 
support their child’s attendance than the standard letters. This study shows the 
potential of a low-cost truancy intervention that is easy for schools to implement. 
 
Plans following graduation: I want to become a school psychologist in the future. 
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A Small-Town Analysis of Boundaries in Nightclubs and Selected Community 
Engagement Projects  
 
Alexander Holt, Sociology  
Honors Advisor: Hana Brown 
 
This honors portfolio demonstrates a commitment to sociological inquiry and public 
sociological intervention in numerous communities. By engaging with the Wake Forest 
and Winston-Salem communities via numerous initiatives, and by engaging in a critical 
analysis of boundary construction in Texan leisure-scapes, this collection of works 
examines the way in which class and race work together to establish and reify social 
boundaries. Through interviewing nightclub staff in Texas by conducting a deep 
analysis of their responses to semi-structured interview questions, as well as 
challenging institutional policies which impact the experiences of minority students at 
Wake Forest, I developed an understanding of the ways class and race—in different 
instances—work multiplicatively to produce instances of social othering or become 
proxies for one another. These projects resulted in the development of understandings 
that informed attempts to dismantle the systems which enable said social-othering. 
 
Plans following graduation: Following graduation, I will be pursuing a Ph.D. in 
Sociology at the University of Texas at Austin. 
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Centrosome Replication in the Presence of Hydrogen Peroxide 
 
Lindsey Hoots, Biology 
Honors Advisor: Heather Brown-Harding 
 
In 2019, the American Cancer Society estimated that over 600 thousand people will 
die from cancer in the United States in 2020. It is well understood that alterations of 
the cell cycle can link to tumor formation. A common source of abnormal cell cycle 
division is centrosome amplification. Centrosome amplification can lead to 
chromosomal instability or aneuploidy in daughter cells, which contributes to the 
creation of tumors. As cells age, they produce higher concentrations of reactive 
oxidative species (ROS). One ROS, hydrogen peroxide, is a signaling molecule that is 
known to cause centrosome amplification. Our study was conducted to better 
understand the timing of centrosome amplification in HeLa cells. Cells were treated 
with one of the following inhibitors in complete cell culture media and hydrogen 
peroxide: YC1 (S phase), LY 2904002 (G1 phase), Thymidine (S phase), Monastrol 
(mitosis), Quercetin (G2 phase). Each of these inhibitors halt cells in a specific stage of 
the cell cycle, indicated by the phase in parenthesis above. The cells were imaged and 
analyzed to determine the effect of each inhibitor and hydrogen peroxide on 
centrosome replication. In the presence of hydrogen peroxide, centrosome duplication 
was found to complete during G2 of the cell cycle. This indicates that cells under ROS 
stress utilize the same centrosome replication procedure that occurs in unstressed 
cells; however, it is unclear what exact amplification signal or mechanism is responsible 
for increasing the replication rate. Further experimentation will need to be completed 
to fully understand the mechanism of centrosome amplification. 
 
Plans following graduation: I plan to attend medical school in the fall of 2021. 
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Jomo Kenyatta's Pragmatism 
 
Maisie Howland, History 
Honors Advisor: Penny Sinanoglou 
 
This thesis examines the policies and leadership of Jomo Kenyatta in post-colonial 
Kenya. More specifically, this paper seeks to answer the question of why Kenyatta 
chose to silence remembrance of the Mau Mau Rebellion, an uprising that was crucial 
to the broader movement for Kenyan independence of which he was not only a part, 
but also a leader. I argue Kenyatta’s decision to silence the past was a pragmatic one 
as he understood allowing open discussion of the recent colonial past would heighten 
the dominant divisions which existed in the new nation. Kenyatta perceptively 
prioritized unity over remembrance in order to move the nation forward. Situated in 
the broader framework of African decolonization, it is evident Kenya followed a similar 
path as other newly independent nations. Empire was not over after states received 
official independence. Informal empire extended beyond formal independence, 
limiting the options available to post-colonial leaders. Post-colonial leaders were 
forced to pursue development and change within these constraints. Many post- 
colonial leaders in Africa sought to strengthen their economic and social structures, 
leaving cultural change for last, until the nation was stable enough to handle drastic 
cultural shifts. This is the story of Kenya as well. The process of cultural restoration did 
not begin in Kenya until 2011, when Kenyans sought reparations from the British 
through the British legal system and won, nearly fifty years after Kenya’s official 
independence. 
 
Plans following graduation: I will be attending Washington University School of Law in 
St. Louis, Missouri. 
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U.S. Public Opinion and the Label of Genocide  
 
Maisie Howland, Politics and International Affairs  
Honors Advisor: Will Walldorf 
 
In this paper I argue strong collective public opinion drives political leaders to label a 
human rights crisis a genocide. Without public outrage, political leaders feel no need 
to use the label of genocide and do not feel like Americans want them to use the term 
because of the responsibilities which come alongside of its use. Once a public outcry is 
strong enough, leaders are forced to use the term as it becomes more and more 
politically challenging to avoid use of the term. This domestic public opinion 
explanation accounts for much more than realism or psychology explanations do 
because it can point to a clear, tangible pattern between an ascendency of public 
opinion and the decision to use the term of genocide. I assess my argument and the 
alternatives using case study analysis. My three cases are the Bosnian genocide (1992- 
1995), the Rwandan genocide (April 7, 1994-July 1994), and the Darfur genocide 
(2003-present). 
 
Plans following graduation: In the Fall I will be attending Washington University School 
of Law in St. Louis, Missouri. 
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Does it Help? Differences in Mood Improvement after Support-Seeking 
Experience Among People with Different Levels of Pathological Attachment Styles 
 
Yanni Jiang, Psychology 
Honors Advisor: Lara Kammrath 
 
Given the essentiality of social support on individuals’ emotional feelings, interpersonal 
relationships, and mental health, this study builds on the current literature of support 
seeking by emphasizing the extreme ends of the spectrum of attachment and the role 
of the emotional issue type. We examined the following hypotheses: Compulsive care 
seekers will get more mood improvement but will also desire more additional support 
than people low on compulsive care-seeking; this will be especially true for emotional 
issues. People high in compulsive self-reliance will have less mood improvement than 
people low in compulsive self-reliance, and this will be especially true for emotional 
issues; irrespective of the type of issue, they will want less additional support. Data 
were collected from 74 college students based on the framework of an 18-day 
longitudinal daily support diary study. Results indicated that neither compulsive self-
reliance nor compulsive care-seeking had significant main effects on mood 
improvement; there was also not a significant interaction between pathological 
attachments and emotional issue type. Regarding the other dependent variable, 
compulsive care-seeking had demonstrated a positive main effect on people’s demand 
for additional support, yet compulsive self-reliance did not reveal such a significant 
main effect. Moreover, there was a marginally significant interaction between 
pathological care-seeking and emotional support. For emotional issues, people high 
on compulsive care-seeking indeed wanted more additional support, yet such an effect 
was less strongly positive than we expected. 
 
Plans following graduation: I plan to attend the master's in clinical psychology at 
Columbia University. 
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Engineering Adenovirus E4orf6 Protein Variants for Adeno-associated Viral Vector 
Production 
 
Nicole Johnsen, Biochemistry and Molecular Biology  
Honors Advisor: David Ornelles  
 
Recombinant adeno-associated viral (rAAV) vectors are powerful vehicles used to 
deliver therapeutic genes in gene therapy. The current method of producing rAAV 
vectors involves a three-plasmid transfection. Specifically, human embryonic kidney 
cells are transfected with (1) a pHelper plasmid that provides adenovirus (AdV) helper 
genes, VA, E2A and E4 (2) a pRepCap plasmid that provides AAV viral genes, and (3) a 
pTherapeutic plasmid that expresses the delivery gene. The low yield of rAAV using 
this method may be attributed to the toxic nature of the E4 AdV protein, necessary for 
rAAV production; this toxicity has been mapped to the E4orf6 region. We 
hypothesized that rAAV vector production would increase if the capacity of E4orf6 to 
aid in rAAV production was uncoupled from its cytotoxicity. To test this hypothesis, we 
sought to create 68 different E4orf6 variant expression constructs and screen them for 
rAAV production and cytotoxity. This new approach required the development of a 
four-plasmid transfection method, in which the E4orf6 region is provided on a separate 
plasmid. Thus, the AdV pHelper plasmid was modified by deleting the entire E4 gene 
to create a new vector, and the E4orf6-coding region was subcloned to create the 
expression vector. The E4orf6 expression vector was then engineered to have single or 
multiple amino acids changes using inverse PCR, Kinase-Ligase-Dpn1 reactions, and 
bacterial amplification. The final 68 E4orf6 variant pNJX constructs were verified by 
Sanger sequencing. Future experiments are aimed at quantifying the toxicity of each 
variant and their capacity to support rAAV production. 
 
Plans following graduation: I plan to pursue medicine 
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The Times They Are A-Changin’: An Overview of Changes in the AP Stylebook 
and Practical Application Analysis 
 
Lillian Johnson, English 
Honors Advisor: Erin Branch 
 
The Associated Press Stylebook and Briefing on Media Law, also known as the AP 
Stylebook, guides journalists around the world on grammar and language content. 
Each year, the AP Stylebook publishes a new edition with updates, additions, and 
other necessary revisions. The guidance on how to refer to specific groups of people, 
particularly marginalized groups, has become especially important in the 21st century. 
In this honors thesis, I aim to analyze whether or not news organizations follow the AP 
Stylebook’s guidance on racial nomenclature terms (i.e., “black,” “African-American”). 
First, I present an overview of the changes made to these terms in the AP Stylebook in 
the last 20 years. Then, I analyze coverage of relevant news events, chosen based on 
content, date, and national notability. Coverage was selected from three different 
news organizations that are considered to have differing political leanings. In each 
article, I examined frequency and context of the terms, comparing them to the 
guidance of the AP Stylebook. I conclude that, even within the last few years, the 
adoption of “black” as the preferred term—which the AP Stylebook has advised since 
at least the year 2000—has been a slow uptake in newsrooms, since the news articles 
analyzed show usage of “black” and “African-American” to be interchangeable, 
although they are not. Further research could be done to expand the scope of this 
honors thesis, either by examining more news articles relevant to race and/or by 
examining the changes of other terms specific to marginalized groups. 
 
Plans following graduation: I will be pursuing a career in journalism. 
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BMI Class Affects Pain and Function in Individuals with Knee OA  
 
Blake Jones, Health and Exercise Science 
Honors Advisor: Stephen Messier 
 
Osteoarthritis is more prevalent than any other joint disease in the United States, and 
the knee is the most often affected weight-bearing joint. Obesity is a major risk factor 
in the incidence and progression of knee OA. Various knee OA studies have found 
associations between an increase in BMI and an increase in pain and a decrease in 
function. However, most of these studies did not stratify for the different classes of 
obesity, and the few that did had small sample sizes for the Class III morbidly obese 
group. Therefore, the primary purpose of this study was to examine the relationship 
between BMI class with pain and function in individuals with knee OA. The secondary 
purpose was to examine if age and gender differed between BMI classes. Participants 
were from the Forsyth County clinical site of the Weight Loss and Exercise for 
Communities with Arthritis in North Carolina (WE-CAN) trial, which is a pragmatic 
community-based trial on exercise and diet intervention in overweight and obese 
individuals with knee OA (Messier et al., 2017). The measures included the WOMAC 
questionnaire, 6-Minute Walk, and the Stair Climb Test. Individuals with morbid 
obesity had significantly increased pain, decreased function, and decreased ability to 
perform daily activities compared to other BMI groups. These results point to the need 
for increased awareness of the effects and ramifications of morbid obesity on knee 
OA. 
 
Plans following graduation: After graduation, I will be working towards my Master's in 
Biomechanics and Motor Control at East Carolina University. There, I will be continuing 
my research with osteoarthritis and teaching an undergraduate Anatomy course. 
Afterwards, I hope to go on to medical school to pursue a career in orthopedics or 
rheumatology. 
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Do the Timeless Qualities of Public Relations and Social Media Hold Up During 
Extraordinary Times? 
 
Ellie Kangur, Communication  
Honors Advisor: Peter Mitchell 
 
In my Honors Project, I have expanded on the knowledge I learned in Professor 
Mitchell's Writing for Public Relations and Advertising course. After interning at his 
advertising agency the following summer, I also served as the Teacher's Assistant for 
this course. My Honors Project is an extension of a presentation that I gave as his 
Teacher's Assistant, expanding on the importance of both public relations and social 
media. The presentation examines the timeless qualities of public relations and social 
media in action through case studies of Corona Beer and KFC. Additionally, my project 
serves to analyze whether these timeless qualities hold up under extraordinary 
circumstances, discussing the fields of public relations and social media amid a global 
pandemic. 
 
Plans following graduation: Upon graduation, I will be remaining at Wake Forest for 
another year to earn a graduate's degree in the Business School's Masters in 
Management program. I am excited to diversify my skills before entering the 
workforce, now pairing my writing skills with business sense. 
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Harnack and Hölder Estimates for Second Order Elliptic PDE  
 
Dylan King, Mathematics 
Honors Advisor: Sarah Raynor 
 
Elliptic partial differential equations (PDE) generalize Laplace's equation to model a 
wide variety of physical problems found throughout science. The modern study of PDE 
has developed the theory of weak derivatives to accommodate the existence of 
solutions to these equations which may not necessarily be twice continuously 
differentiable. If we only require that solutions be twice weakly differentiable, we may 
ask if they nevertheless possess some regularity imposed by the PDE itself. This is 
exactly the case for second-order elliptic PDE, and the focus of this thesis. We consider 
the case of strong solutions, which are twice weakly differentiable and satisfy our PDE 
pointwise almost everywhere. We show that these solutions are in fact Hölder 
continuous and obey a Harnack inequality. The proofs of these results rely on a mix of 
techniques from mathematical analysis; most important are distribution functions, cube 
decomposition, and the theory of supporting hyperplanes. We use these tools to 
convert estimates on the derivatives of a solution into estimates on the local 
oscillation. This article is strictly expository in nature, and is largely based upon the 
theory presented in Chapter 9 of "Elliptic Partial Differential Equations of Second 
Order" from David Gilbarg and Neil S. Trudinger. 
 
Plans following graduation: I will be studying Pure Mathematics as a Marshall scholar at 
the University of Cambridge for a Master's degree. 
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Functional roles of yolk protein expression in AKH cells in Drosophila 
melanogaster 
 
Vanessa Kirschner, Biology  
Honors Advisor: Erik Johnson 
 
Being able to regulate physiological processes, such as energy homeostasis, by 
responding to changing environmental conditions is critical for the survival of 
organisms. In a single cell transcriptome run in the Johnson laboratory at Wake Forest 
University, it was reported that all three yolk proteins (YP1, YP2, YP3) were expressed 
most abundantly in the AKH cell. The adipokinetic hormone (AKH), a glucagon-like 
peptide hormone, functions to mobilize lipids from the fat body. However, there is no 
established link between yolk proteins and AKH in adult flies. The current study used 
YP mutants to test the hypothesis that yolk proteins impact starvation sensitivity. The 
experimental genotypes were significantly different in its starvation longevity 
compared to the control. That is, the flies that expressed a yolk protein mutation had a 
shorter survival in a starvation paradigm. In order to examine the role of yolk proteins 
in AKH cells specifically, a genetic knockdown of any of the three yolk proteins via 
specific RNAi element was to be introduced. Parental lines were not statistically 
significant in its starvation longevity compared to control, indicating wildtype lifespan 
under starvation. This study is the first example of yolk proteins impacting starvation 
sensitivity in Drosophila. The specific and high expression of yolk proteins in AKH cells 
serves as evidence to suggest its role in lipid mobilization. 
 
Plans following graduation: I will be working as a research assistant at Tisch MS 
Research Center of New York and then applying to medical school. 
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Investigating Similarity Index Applications in the Context of the 2008 Recession 
 
James Lee, Economics 
Honors Advisors: Jane Ryngaert and Fred Chen 
 
With the amount of data in the global datasphere increasing at an exponential rate, 
new methods are needed to better understand large amounts of information. While 
traditional methods of summarizing data experience information loss, distance metrics 
can preserve information regarding the magnitude and variance of a dataset with a 
single number. This work explores utilizing the Wasserstein distance metric to model 
how debt-to-income ratios changed in the United States in the years preceding the 
2008 Great Recession. By creating similarity indexes comparing geographic areas at 
the 3-digit zip code level to their counterpart in 2001, we explore how utilizing the 
Wasserstein distance metric differs from more traditional methods of understanding 
data. 
 
Plans following graduation: I will begin a position as a research assistance at the 
Federal Reserve Bank of Dallas. 
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Investigating Perovskite/Organic Semiconductor Heterostructures in Light 
Detecting Devices  
 
James Lee, Physics 
Honors Advisors: Oana Jurchescu and Colin Tyznik 
 
While silicon is often the material of choice in electronic devices, it requires high 
temperatures to process and is rigid and inflexible. Organic materials, however, can be 
processed at low temperatures and are flexible, creating the potential to fabricate 
bendable electronic devices at a low cost. In this work, we explore the 
photoconductive properties of various organic/hybrid organic inorganic 
heterostructure devices to improve the photosensitivity of electronic devices. To do 
this, we create photoconductors utilizing a type-II heterointerface using the organic 
small molecule 2,8-Difluoro-5,11 bis(triisopropylsilylethynyl)anthradithiophene (diF-
TIPS-ADT) and mixed halide perovskite methylammonium lead iodide with a chlorine 
dopant (MAPbI3-xClx) along with a self-assembled monolayer (SAM) treatment 
consisting of 2,3,4,5,6-pentafluorthiophenol (PFBT). Additionally, we create 
phototransistors utilizing a type-II heterointerface using the organic polymer C16-
indacenodithiophene–benzothiadiazole (C16IDT-BT) and the perovskite MAPbI3-xClx 
along with a SAM treatment consisting of PFBT. We demonstrate the photoconductors 
utilizing a type-II heterointerface and SAM treatment outperform all other devices by a 
wide margin, displaying photocurrents, responsivities, and detectivities up to 787 pA, 
6.38 AW-1, and 14.54*1010 Jones. We attribute this to the large crystal domains (with an 
average size of 44.28 μm2) promoted by the SAM treatment, high absorption 
coefficient of the perovskite, and effective charge-transport properties of the type-II 
heterointerface. 
 
Plans following graduation: I will begin a position as a research assistant at the Federal 
Reserve Bank of Dallas. 
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Mutation of the Rotavirus Polymerase at a Core Shell Contact Site 
 
Rebecca Leonard, Biochemistry and Molecular Biology  
Honors Advisor: Sarah McDonald 
 
Rotaviruses transcribe and replicate their 11-segmented double-stranded RNA 
(dsRNA) genome in the confines of a subviral particle. To do this, the virus packages 
several copies of an RNA-dependent RNA-polymerase (VP1) to transcribe and 
replicate the viral genome within double-layered particles (DLPs). The core shell 
protein (VP2) is known to be essential in the activation of the polymerase to synthesize 
RNA, however, the mechanism by which VP2 supports VP1 activity is unknown. Recent 
high-resolution structural analyses of DLPs reveal a unique VP2 contact site on VP1 at 
residues Valine 65 (V65) and Isoleucine 66 (I66) only in transcribing DLP structures, 
suggesting it is an activating interaction. Therefore, we sought to test the hypothesis 
that simultaneous mutation of V65A/I66A would diminish the capacity of VP1 to be 
activated by VP2 in an in vitro dsRNA synthesis assay. The V65A/I66A mutations were 
engineered into the VP1 gene using site-directed mutagenesis, and the resulting 
plasmid was used to create a VP1-V65A/I66A-expressing baculovirus through an in 
vitro recombination reaction and transfection into Spodoptera frugiperda insect cells. 
X-gal staining was used to test for the presence of non-recombinant -galactosidase- 
containing viruses. Ongoing and future experiments will express and purify VP1- 
V65A/I66A and test its VP2-dependent activity as compared with wildtype VP1 in an in 
vitro dsRNA synthesis assay. Elucidation of the critical contact sites that allow for 
enzymatic activation of VP1 by VP2 along this particular interface will increase an 
understanding of general functions of viral RNA-dependent RNA polymerases and 
illuminate novel druggable targets to prevent viral disease. 
 
Plans following graduation: Attending the PhD program in Molecular Genetics and 
Microbiology at Duke University. 
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Landscapes of North Carolina and American Victorianism: Trends in Grave 
Monuments, 1840-1860  
 
Annabelle Lewis, Anthropology 
Honors Advisor: Andrew Gurstelle 
 
In the nineteenth century, rapid social and economic changes significantly altered how 
the dead were memorialized throughout the United States. This thesis explores the 
way North Carolinians participated in and adapted to an international discourse on 
death mediated by their specific cultural and economic contexts. Using an 
archaeological approach grounded in material culture analysis, the current project 
examines 124 grave monuments associated with deaths from 1840 through 1860. 
These graves are distributed across four cemeteries in coastal and piedmont North 
Carolina. My research established five metrics for analyzing these monuments: 
monument material, shape, inscription theme, elaboration, and size. The monument 
data revealed a tendency towards increased variation as the period progressed, 
indicating a greater ability for personal choice over time. This increase in agency was 
made possible by the advent of railway transportation and articulated through new 
forms of advertising and communication. Changes in grave monuments reflect a desire 
by the emerging White, Southern middle class to signal their belonging to an exclusive 
group through the articulation of proper mourning symbols and practices. In this way, 
memorializing the deceased was transformed from an earnest ritual commemorating 
an individual to an important demonstration of status for their survivors. 
 
Plans following graduation: I will attend the College of William and Mary to pursue a 
Masters in Anthropology with a Specialization in Historic Archaeology this fall. 
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Climate Change and Cross-border Forced Migration 
 
Jianing Li, Economics 
Honors Advisors: Margaret Triyana and Mark Curtis 
 
While the Earth’s climate is currently changing at an unprecedented rate, the number 
of forcibly displaced people too has been on the increase since 2011, especially in the 
refugees and asylum seekers categories. With rising global awareness on both issues, 
many argue that those who flee for environmental reasons should receive the same 
recognition and protection as refugees who flee due to the fear of conflicts and 
persecution. Scholars also start to question if climate change has contributed to recent 
upsurge in violence and displacement across the globe. In 2018, the United Nations 
High Commissioner for Refugees (UNHCR) held a special session during its annual 
meeting presenting the conceptual framework of the climate change, conflict and 
migration nexus. This paper weighs in the current discussion around the impact of 
climate change on the occurrence of conflict and forced migration. In this paper, I test 
out each linkage in the nexus using data for weather variations, the occurrence of 
conflict, and asylum applications made to the European Union during the 15-year 
period from 2000-2014. The results show a positive correlation between conflict and 
migration and a non-linear, U-shaped relationship between migration and 
temperature. However, the association between climate change and conflict is 
statistically and economically insignificant. In conclusion, this paper fails to support that 
climate change plays as important a role in worldwide human flight as do the social 
and political factors in sending countries. Therefore, it calls for more location- specific 
studies to account for complex local context and subnational variances. 
 
Plans following graduation: After graduation, I will join the MIA program at Columbia 
School of Public and International Affairs, concentrating in political and economic 
development. 



 
 

77 
 

Seize the Right Moment: The Ripeness Theory and Mediation in the Arab-Israeli 
Conflict 
 
Jianing Li, Politics and International Affairs  
Honors Advisor: Will Walldorf 
 
Seventy years after the creation of the State of Israel and the War of 1948, the conflict 
between Israel and Arab countries remains one of the most long-lasting and 
complicated issues faced by the world. Since the disputants in this conflict lack the 
willingness or direct channel to communicate, the international community, especially 
the United States, has tried many times to intervene or directly mediate Arab-Israeli 
negotiations, but few attempts actually succeeded. This inconsistency leaves scholars 
questioning why some mediation efforts helped make progress towards peace while 
others failed to do so, and if mediation is still relevant to the resolution of the Arab- 
Israeli conflict. Literature identifies some defining characteristics of mediation: the 
power status and modes of the mediators, the negotiating parties’ relations with the 
mediators, as well as their perceptions on the state of the conflict. However, they 
disagree on which one dictates the outcomes of the negotiation. This paper argues 
that the outcomes of the intervention are determined by Israel and the Arab states’ 
perceptions of the current state of the conflict. Mediation works best if the conflict is 
“ripe,” when the parties in conflict perceive a “mutually hurting stalemate.” I will 
assess my argument and the alternatives with four historical case studies that differ in 
outcomes and the involvement of the mediators. The analysis show that the ripeness 
theory can successfully explain not only why a negotiation succeeds but also why 
conflicting parties agree to enter a negotiation and accept mediation in the first place. 
 
Plans following graduation: I am going to attend the MIA program at the Columbia 
University School of International and Public Affairs.



 
 

78 
 

An infinite family of knots whose hexagonal mosaic number is only realized in 
non-reduced projections  
 
Jiong Li, Mathematics 
Honors Advisor: Hugh Howards 
 
Lomanoca and Kauffman introduced a standard system of knot mosaics that could be 
applicable for physical quantum states. Under this system, we extend the square 
mosaic result of Ludwig, Paat and etc., to hexagonal mosaic. We give an infinite family 
of knots such that for any given r ≥ 3 (r is the radius of a hexagonal mosaic), the family 
contains a knot which can be embedded on a hexagonal r-mosaic, but cannot fit on a 
hexagonal r-mosaic in an embedding that achieves its crossing number. We also 
introduce a new tool for systematically finding all possible flypes for the projection of 
any reduced, alternating prime link thus making it easier to find all possible minimal 
crossing embeddings of prime, alternating knots. 
 
Plans following graduation: I'm going to pursue my Master of Science in Analytics 
degree at Northwestern University. 
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Deriving Sentiments from English Texts for the Creation of Digital Collages 
 
Tianen Liu, Computer Science  
Honors Advisor: Natalia Khuri 
 
Sentiment analysis aims to predict emotions in texts using machine learning. Usually, 
such predictors require a large training dataset containing structured texts of a 
language. Assembling annotated datasets of sentiments is time-intensive and labor- 
intensive. Therefore, the main objective of this project was to determine if machine 
learning algorithms trained with movie reviews could be used to predict sentiments in 
texts drawn from other domains. We trained sentiment predictors using three machine 
learning algorithms: Naïve Bayes, Turney Algorithm, and Long Short-term Memory 
(LSTM) network. Our results show that the LSTM network exhibits the highest cross 
validation accuracy (86.17%), followed by Naïve Bayes (83.73%) and Turney Algorithm 
(50.87%). Our results also show that predicting sentiments in a different domain is 
challenging. When we train the model using movie reviews and test it on a dataset of 
status messages ("tweets") from Twitter, the accuracy for these three models drops to 
52.09%, 53.48%, 37.68%, respectively. Thus, future work will focus on optimizing the 
LSTM network model to achieve better performance in classifying sentiments in a 
variety of texts. 
 
Plans following graduation: I'm planning to attend graduate school. 
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Spatial-temporal Analysis for Histoplasmosis 
 
Xiaonan Liu, Mathematical Statistics  
Honors Advisor: Staci Hepler 
 
Histoplasmosis is an infection caused by breathing in spores of a fungus, Histoplasma, 
which is often found in bird and bat droppings. This scholarly project aims to examine 
the true population/distribution of Histoplasma fungus in the United States, to help 
people who live in high-risk areas prepare to deal with Histoplasmosis. We are 
interested in the factors related to the spread of Histoplasma fungus and in predicting 
the current endemic areas of Histoplasmosis. Throughout this project, we conduct 
exploratory data analysis, perform missing value imputation, and fit models with 
Logistic regression, ZIP model, and Bayesian Occupancy model. Based on our 
exploratory data analysis and output from the Bayesian Occupancy model, it is likely 
that land cover water and elevation are negatively related to the log odds of 
occupancy probability of Histoplasma fungus. Spatial dependence is expected to be 
positively associated with log odds of occupancy probability of Histoplasma fungus. 
Moreover, soil moisture and average max temperature are likely to be negatively 
associated with log odds of detection probability of Histoplasma fungus. Log 
population density is expected to positively relate to the log odds of the detection 
probability of Histoplasma fungus. Based on our prediction maps from the Bayesian 
Occupancy model, it is likely that the current endemic areas of Histoplasmosis are 
Minnesota, Wisconsin, Michigan, Illinois, Indiana, and Arkansas. 
 
Plans following graduation: I am planning to pursue the degree of Master of Science in 
Data Science at the University of Pennsylvania. 
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Generalizing Straightening Formula for the Schur Functions  
 
Xiaotian Liu, Mathematics 
Honors Advisor: Edward Allen 
 
The Schur functions {𝑠𝑠𝜆𝜆}𝜆𝜆⊢𝑟𝑟, where λ is a partition, form a basis for the ring of symmetric 
polynomials Λ𝑛𝑛 of degree r. It is defined as the quotient of Vandermonde determinant 
|𝑉𝑉𝑛𝑛| and the extended Vandermonde determinant �𝑉𝑉𝑛𝑛λ�. When the Schur functions is 
indexed by a composition α = (α1,α2, … ,α𝑛𝑛), where α𝑖𝑖 < α𝑖𝑖+1 for some 𝑖𝑖, we apply the 
Straightening algorithm to write s𝛼𝛼 as a linear combination of {𝑠𝑠𝜆𝜆}𝜆𝜆⊢𝑟𝑟. 
The purpose of this paper is to generalize the Straightening algorithm. Define 

𝑉𝑉𝑛𝑛,𝑓𝑓,α = �𝑥𝑥𝑗𝑗
𝑛𝑛−𝑖𝑖+1+α𝑖𝑖𝑓𝑓𝑖𝑖

(𝑗𝑗)�
1≤𝑖𝑖,𝑗𝑗≤𝑛𝑛

, 

with 𝑓𝑓 = [𝑓𝑓1, 𝑓𝑓2, … ,𝑓𝑓𝑛𝑛], where 𝑓𝑓𝑖𝑖 ∈ Λ𝑛𝑛, 𝛼𝛼 = (𝛼𝛼1,𝛼𝛼2, … ,𝛼𝛼𝑛𝑛) is a composition of 𝑟𝑟 and 𝑓𝑓𝑖𝑖
(𝑗𝑗) =

𝑓𝑓𝑖𝑖|𝑥𝑥𝑗𝑗=0 is partially symmetric. We prove that  

ξ𝑛𝑛,𝑓𝑓,α =
�𝑉𝑉𝑛𝑛,𝑓𝑓,α�

|𝑉𝑉𝑛𝑛| ∈ Λ𝑛𝑛 

and we give two combinatorial rules for expanding ξ𝑛𝑛,𝑓𝑓,α in terms of the Schur functions 
{𝑠𝑠𝜆𝜆}𝜆𝜆⊢𝑟𝑟 when 𝑓𝑓 is a collection of linear combinations of the power and complete 
symmetric polynomials {𝑝𝑝𝜆𝜆}𝜆𝜆⊢𝑟𝑟 , {ℎ𝜆𝜆}𝜆𝜆⊢𝑟𝑟. This expansion uses complete symmetric 
polynomials {ℎ𝜆𝜆}𝜆𝜆⊢𝑟𝑟 leads to Schur positive results.  
 
Plans following graduation: I will continue my education at Wake Forest in the 
department of computer science. 
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Peeking into the Windows of Attraction of Quadratic Maps  
 
Ziqiao Liu, Mathematical Economics 
Honors Advisor: Miaohua Jiang 
 
In this paper, we study the dependence of the Lyapunov exponent of the quadratic 
map 𝑓𝑓𝜆𝜆(𝑥𝑥) = 𝜆𝜆𝑥𝑥(1 − 𝑥𝑥), for 𝑥𝑥 ∈ (0,1) and λ ∈ (0,4) with respect to the parameter λ. In 
particular, we investigate the map when 𝜆𝜆 ∈ (3,4). We study the shape and continuity 
of the regular maps, where 𝑓𝑓𝜆𝜆(𝑥𝑥) has an attracting periodic orbit, using Lyapunov 
exponent and its exponentials. We prove that Lyapunov exponent is continuous for all 
regular parameters except for the parameters where superattractive orbit exists. 
Lyapunov exponent is not continuous at superattractive points. We also prove that 
Lyapunov exponent and its exponential are Hölder continuous for regular parameters, 
and not continuous for stochastic parameters. We show graphically that Lyapunov 
exponent first decreases, then increases monotonously, and we prove this for the 
period-2 window. Following from the fact that h(λ) is differentiable, we use Taylor 
expansion to study the patterns of ℎ(𝜆𝜆) at the superattractive point in each window. 
We prove ℎ′(λ) ≠ 0 for period-2 and period-3 cycles, and use graphical analysis to 
show that ℎ′(𝜆𝜆) ≠ 0 for the more general cases, which suggests the exponential of 
Lyapunov exponent at regular maps is Hölder continuous with exponent 1/𝑝𝑝. 
 
Plans following graduation: Attending Econ PhD at University of Maryland-College 
Park. 
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“We are a Family”: An Exploration of Family Identity and Transracial Transnational 
Adoption from China 
 
Eleanor Logan, Anthropology  
Honors Advisor: Mary Good 
 
In the late 1990s to early 2000s in the United States, one of the most popular countries 
to adopt from was China. While previous scholarship regarding transracial and 
transnational adoption has focused mainly on the individual adoptee or adopter and 
how adoption has impacted their personal identities, adoption in itself creates a family 
unit that remains underexplored in scholarship. This thesis explores family identity 
formation in three families with adopted children from China between the ages of 15-
23. Family interviews, conducted both in person and virtually, were structured to ask 
the family about outside perceptions of the adoption, family traditions/memories, and 
the incorporation of Chinese culture/traditions into family life. Using thematic analysis 
grounded in New Kinship theory and narrative analysis, this paper focuses on four 
thematic topics that highlight the paradoxes of adopting from China and how the 
family as a whole navigates subsequent tension, contradiction, and discomfort. This 
paper has found that in areas surrounding “uncomfortable” topics, such as 
incorporating discussions of race, culture, or adoption, the family units have focused 
on creating new collective traditions. Facing uncomfortable topics together, as a 
family, in fact contributes to the building of strong ties in families with young adult 
children adopted from China. 
 
Plans following graduation: I will be working as a Business Analyst with Deloitte 
Consulting in Washington, D.C. 
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Anxiety among Students of Different Cultures Measured by Word Induced Startle 
Response Modulation 
 
Yucheng Lu, Psychology 
Honors Advisor: Terry Blumenthal 
 
Research showed that people from different cultural background may have different 
anxiety levels, and specifically, Chinese tend to have higher academic and social 
anxiety than Western people (Shao et al., 2013; Xie & Leong, 2008). The reasons may 
be due to factors such as traditional Chinese belief and parents’ expectations (Quach 
et al. 2015, Zhong et al. 2008). In previous literature, researchers used self-reported 
survey to assess anxiety level, but it might be too subjective and hence inaccurate. In 
the current study, we used startle response to measure Wake Forest University 
Chinese and American students’ academic and social anxiety level. Participants’ 
emotion was aroused by words, and a startling sound was presented to induce startle 
response. There were 5 categories of words, positive, neutral, negative, academic 
work and social-related words. We wanted to see if culture or word categories would 
affect participants’ startle response magnitude and probability. The result gathered 
from 44 participants (20 Chinese and 24 American) showed that word categories and 
culture did not have significant effect on startle response magnitude and probability, 
which meant the anxiety level was not significantly different. Our result was 
contradictory to the previous findings, but it would be possible that our sample was 
not representative enough. This study may provide insight to investigating on anxiety 
difference among different cultures, suggest improvement for counseling centers and 
promote multiculturalism. 
 
Plans following graduation: Attend graduate school at University of Chicago. 
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Tracing Message and Semaphore in a Unix Environment  
 
Xuqing (Emily) Luo, Computer Science 
Honors Advisor: Daniel Cañas 
 
One of the major shortcomings of the inter-process communications framework 
provided in most Unix kernels is that it is very opaque and hidden from the user. 
Information about the current state of semaphore structures must be requested 
through a series of complicated system calls. This makes it particularly frustrating when 
trying to debug complex multi-process programs. 
 
The EZIPC library was designed to simplify the use of inter-process communication in 
C for Unix based systems. This library achieves this by reducing the number of 
complicated system calls and structures used for communication among concurrent 
processes. However, EZIPC only includes simple API functions for semaphores and 
shared memories, leaving out message queues, which is a helpful tool for inter-process 
communications. Furthermore, there is no easy way to monitor messages and 
semaphores and their use in EZIPC. This research implements simple API functions for 
message queues, and tracing tools for message queues and semaphores. 
 
Plans following graduation: I will be attending Carnegie Mellon's School of Computer 
Science, in pursue of a MS Degree. 
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The Role of Herbalism and Prophetic Medicine in the Overall Healthcare System 
in Morocco 
 
Mohammad Malik, Middle East and South Asia Studies  
Honors Advisor: Darlene May 
 
Increasing in popularity and utility, herbalism and Prophetic Medicine are popular 
forms of alternative medicine in Morocco. With rising healthcare costs and inadequate 
access to modern healthcare, herbalism and Prophetic Medicine remain prevalent 
despite significant advances in modern medicine. Herbal shops can be found across 
any marketplace across Fez, Morocco. Upon entry, one can find an assortment of plant 
base treatments to cure anything from a minor headache to a variety of 
gastrointestinal conditions. Due to its prominence in markets across Fez, herbalism can 
be considered a public display of alternative medicine. Prophetic Medicine, or the use 
of the Qur’an and hadiths to treat illnesses, on the other hand is conducted more 
privately. Due to Islam’s staunch presence in Morocco, it is no surprise that Prophetic 
Medicine is a common practice across the North African country. Through the use of 
ethnographic methods my results demonstrate that both herbalism and Prophetic 
Medicine are involved in a unique interplay within the overall healthcare system in 
Morocco. By understanding the healthcare systems of other cultures and nations, 
physicians in the U.S will be better equipped when handling a more diverse America. 
 
Plans following graduation: I plan to pursue medical school. 
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Identifying Hybrid Regimes: Putin’s Russia as a Case Study 
 
Nikko Martins, Politics and International Affairs  
Honors Advisor: Peter Siavelis 
 
Over the course of the last century, new political regime types have emerged in the 
world. Namely, these regime types are characterized as democracies that lack 
democratic foundations. An example of this regime type is Putin’s Russia, a modern 
democratic state that lacks many fundamental attributes that characterize a 
democracy. Therefore, this essay attempts to answer two questions: Which regime 
identification framework is best at categorizing these hybrid regimes? What framework 
best describes the complex regime present in Putin’s modern Russia? The essay 
proposes a two-part argument. It argues that the theoretical framework put forth by 
Mikael Wigell, which employs both electoral and constitutional attributes when 
describing a democratic state, is most successful in categorizing hybrid regimes 
(Wigell, 2008). Following, this essay maintains that Putin’s modern Russia is an 
authoritarian regime; by using Wigell’s framework to argue this, the second argument 
highlights the benefits of Wigell’s inclusive framework. In order to highlight this 
argument, the essay applies Putin’s Russia to Wigell’s theoretical regime identification 
paradigm, going through each Liberal Democratic Attribute described in Wigell’s 
work. Overall, this essay highlights the complexities and conflations of regime 
identification in political science and gives insight on how the field should improve 
going forward. 
 
Plans following graduation: I am attending Georgetown Law School this fall.
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Using the Communication Discipline to Combat Conspiracy Rhetoric 
 
Nikko Martins, Communication  
Honors Advisor: Jarod Atchison 

 
Across many fields of interest, conspiracy rhetoric always seems to find its way into the 
discussion. Every year, new government, medical, and pop culture conspiracies arise, 
and it then becomes important to debunk them as conspiracies have proven to be a 
dangerous form of rhetoric. One such conspiracy, the chemtrails conspiracy, has grown 
in popularity over the last few decades, with 10% of American’s “completely” 
believing in the conspiracy while about 30% think it is “somewhat” true (Tingley and 
Wagner). This essay argues that the chemtrail conspiracy, which posits that jet engines 
are being used to line to skies with chemicals for a number of nefarious purposes, 
relies on “amateur science.” This essay uses the term “amateur science” to refer to 
“experiments” and observations that are unregulated and performed by ordinary 
people in an attempt to prove some concept or theory. In order to debunk the 
conspiracy, this essay will consider three major claims of the conspiracy and analyze 
their validity. Ultimately, the goal of this paper is to show how now more than ever it is 
important for the scientific community to be equipped with the skills taught in the 
communication discipline, as put forth in this essay; namely observation vs inference, 
degrees of cogency when it comes to claims, and argument fallacies. 
 
Plans following graduation: Starting at Georgetown Law School this August 
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From Foxtrot to Fosse: A Choreographic Revue  
 
Ria Matheson, Theatre 
Honors Advisors: Cindy Gendrich and Nina Lucas 
 
An exploration through performance and analysis of four different choreographic 
styles of American Musical Theatre. 
 
Plans following graduation: Working freelance as an actor and choreographer. 
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The Key Role of the Armed Forces, Civil Society, and the Nature of the Political 
Transition on the Reconciliation Processes of Chile, Argentina, and Uruguay 
 
Lauren Mauney, Politics and International Affairs  
Honors Advisor: Sarah Lischer 
 
The legacy of dictatorship is prominent across Latin America – especially within Chile, 
Argentina, and Uruguay. These three countries are significant because while they are 
in many ways vastly different from one another, they notably share a profound struggle 
against the legacy of dictatorship. They have, nonetheless, notably differed in their 
initial approach to addressing the legacy of dictatorship – as Argentina utilized an all-
truth approach, Uruguay utilized a no-truth approach, and Chile utilized a “truth but 
reasonable justice approach.” My paper examines the reason for this variance in “truth 
and reconciliation” processes and analyzes the specific role the military and civil 
society played in determining the type of political transition that occurred, and thereby 
what role they subsequently had in determining the outcomes of a later attempted 
reconciliation process. In answering this particular research question, the case-study 
approach is most effective because it provides an opportunity to deeply examine the 
complex dynamics affecting the transitional governments within Chile, Argentina, and 
Uruguay. The findings indicate that both the military and civil society are key in 
determining the nature of the transitional process and the subsequent truth and 
reconciliation efforts. The military and civil society have a great impact on the 
reconciliation process through driving varying kinds of transitions that determined the 
particular socio-political reality and the institutional constraints that the reconciliation 
process operated within. 
 
Plans following graduation: I will be attending graduate school to continue my studies 
in Latin American Studies. 
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Character and the Creative Consciousness in the Sound and the Fury and Mrs. 
Dalloway 
 
William May, English 
Honors Advisors: Randi Saloman and Barry Maine 
 
William Faulkner and Virginia Woolf are renowned for their complex and powerful 
portrayals of character through their stream-of-consciousness style, especially in their 
novels The Sound and the Fury and Mrs. Dalloway. Their depictions are imbued with 
impressions of and reflections on creativity, all dictated by the depicted creative 
consciousness. By analyzing the characters’ passages of narration through close 
reading, it is possible to uncover much of what drives assigning meaning to life, and its 
relationship with creativity – from mental storytelling to full-blown artistry. 
Woolf presents a vast array of characters who strive and struggle to make sense of 
their circumstances, including the romantic Peter Walsh, the sensitive yet neurotic 
veteran Septimus Smith, and the eponymous socialite Clarissa Dalloway. In turn, 
Faulkner depicts the extremes of mental creativity through his portrait of the decaying 
Compson family, particularly in his complex depiction of their suicidal firstborn, 
Quentin. These portrayals all run the gamut of mental creativity – from near-artistry to 
utter artlessness. 
 
Through their depictions of characters making sense of burgeoning modernity, William 
Faulkner and Virginia Woolf proctor extraordinary insight into the function of literature 
itself. If the reader more directly examines their own relation to character, they may 
discover what lies behind their fascination with literature and art. 
 
Plans following graduation: I will become the first person to swim the entire length of 
the Pacific Ocean. 
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A Contextual Contradiction: James Madison and Slavery in Wartime Virginia and 
Retirement 
 
Connor McAllister, History 
Honors Advisors: Jake Ruddiman and Anthony Parent 
 
This research contrasts James Madison’s perception of slavery during the 
Revolutionary War and the years following his retirement from public service through 
his personal correspondence. Most of the historical research done on Madison 
emphasizes his work on the Constitution and tenure as President of the United States. 
This paper eschews those periods and instead favors the timeframes when Madison 
was able to engage with slavery not as a political institution, but as a moral dilemma, 
social danger, and significant cultural and economic institution in Virginia. Ultimately, 
Madison’s perception of slavery during the Revolutionary War depended on its 
contextual basis as it related to larger social implications in Virginia. Madison 
expressed anti-slavery sentiments when slavery threatened Virginia’s safety or 
undercut the Revolution’s driving principle of liberty but was much more conservative 
when writing about his own family’s slaves at Montpelier. In retirement, Madison was 
wedded to the idea of emancipation in tandem with colonization and became much 
more conscious of the synonymous relationship between race and slavery in 19th 
century America. This paper examines the nuances of what it meant to be anti-slavery 
in Madison’s America and confronts one of our country’s most venerated Founding 
Father’s complicated history with slavery. Madison’s history, much like the history of 
America as a whole, contains moments of brilliance, moments of shortcoming, 
moments that must be praised, and moments that must be condemned. 
 
Plans following graduation: I will go on to work on Senator Steve Daines's re-election 
campaign in Montana. 
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Ancient Tragic Love Stories 
 
Erin McCombe, Classics  
Honors Advisor: Brian Warren 
 
The annotated bibliography reviews ancient tragic love stories, their reception as 
presented in modern adaptations, for instance operas, paintings, and plays, as well as 
the exploration of the texts in scholarly articles. The purpose of this collection of work 
is to guide students who are expanding on their own research. In order to achieve this, 
resources, such as the ZSR library and website, were utilized. As a result, this 
bibliography should allow researchers to identify any gaps in the scholarship, as well as 
being an aid for comparing the tragic love stories in order to gain a deeper 
understanding of the subject. 
 
Plans following graduation: Working for a producer in LA. 
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Exercise Energy Metabolism in Type 1 Diabetes: Subjective and Physiological 
Measures of Exertion 
 
Emma Merlin, Health and Exercise Science  
Honors Advisor: Gary Miller 
 
Introduction: Type 1 Diabetes (T1D) is an autoimmune disease that manifests as 
abnormal energy metabolism.  Research has shown that routine physical activity 
reduces the risk of many comorbidities associated with the disease and also improves 
sensitivity to exogenous insulin. Many people with T1D do not exercise due to the risk 
of experiencing a post-exercise hypoglycemic event.  
 
Purpose: The focus of this study was to examine subjective and physiological 
measures of exertion in T1D patients compared to a healthy sample.   
 
Methods: Seven T1Ds were matched for sex and fitness level with seven healthy 
individuals. Subjects participated in a graded exercise test on a cycle ergometer to 
obtain VO2 peak. Pertinent measures collected throughout the test included oxygen 
consumption, blood lactate, and ratings of perceived exertion (RPE). Group 
differences in blood lactate and RPE at pre-exercise, 40% VO2 peak, 60% VO2 peak, 
80% VO2 peak, and 100% VO2 peak were determined using repeated measures 
ANOVA.  
 
Results: As expected, both blood lactate and RPE increased with increasing workload, 
independent of group.  Significant group differences were found in blood lactate 
(p=0.043) with T1D group having higher levels throughout exercise.  No group 
differences in RPE were observed (p=0.554). Mean VO2 peak between groups 
reported trend towards significance (p=0.075).  
 
Conclusion:  The higher lactate at each relative workload for T1D suggests an earlier 
onset of fatigue during a graded exercise test. This could be due to differences in 
substrate availability and lower fitness. The impact of these alterations in substrate 
metabolism may explain nonadherence to physical activity recommendations in T1D. 
 
Plans following graduation: Working for a communications agency in their healthcare 
sector. 
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The Effect of Exercise Training and Diet on the Prognostic Measures in Heart 
Failure Patients with Preserved Ejection Fraction 
 
Jonathan Miao, Health and Exercise Science  
Honors Advisor: Peter Brubaker 
 
Purpose: The aim of this investigation was to examine the effect of lifestyle 
interventions on cardio-pulmonary exercise testing (CPET) derived prognostic 
measures; relative peak VO2, absolute peak VO2, percent predicted VO2 (ppMVO2), 
and VE/VCO2 slope, in heart failure patients with preserved ejection fraction (HFpEF).  
 
Methods: In this 20-week randomized clinical trial, 100 older obese participants with 
chronic, stable HFpEF were randomized into: caloric restricted (CR) diet/weight loss, 
aerobic exercise training (AT), a combined (AT + CR), or an attention control (CON) 
group. CPET was performed following a modified Naughton treadmill protocol. The 
prognostic values were obtained at peak exercise and ppMVO2 was derived from the 
Wasserman/Hansen equation. Data was analyzed using ANCOVA with age, sex, and 
baseline values serving as co-variates.  
 
Results: Ninety-two subjects completed the trial and were included for primary 
analysis. Relative peak VO2 was significantly higher in the AT, CR, and AT + CR 
compared with CON at 20-week follow-up. The AT only and AT + CR groups had a 
significantly higher absolute peak VO2 and ppMVO2 compared to CR and CON at 
follow-up.  
 
Conclusion: Weight loss alone (and when coupled with AT) results in significant 
improvement in peak relative VO2, but does not impact absolute peak VO2 or ppMVO2. 

Thus, it appears that AT alone (or when combined with CR) has a significant impact on 
important CPET derived prognostic measure in stable HFpEF patients. The effect of 
lifestyle induced changes on CPET derived prognostic measures needs to be examined 
with survival analyses. 
 
Plans following graduation: I will be pursuing clinical research in the Raleigh/Durham 
area and applying to medical school. 
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Utility Tokens and Transaction Costs 
 
Robert Michele, Mathematical Economics  
Honors Advisors: John Dalton and Tommy Leung 
 
Utility tokens are Blockchain-based mediums of exchange. Although falling under the 
umbrella of cryptocurrency, utility tokens are distinct from wholly decentralized 
applications such as Bitcoin in that they are attributable to a particular firm. We model 
the firm's selection between utility token and fiat payment schema via differences in 
transaction costs. Transaction costs are treated endogenously within a classical static 
economy. The firm's selection between payment schema is approached 
probabilistically using a logistic discrete choice method. Transaction cost parameter 
estimates are drawn from data on PayPal and the Ethereum blockchain. Finally, the 
model is applied with functional forms to demonstrate marginal effects of the 
transaction cost parameters. 
 
Plans following graduation: Master in Finance Student at Princeton University.
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“Theatre as Therapy:” Connecting with the ‘Other’ in Yourself and Society 
 
Kathryn J. Milian, Theatre  
Honors Advisor: Brook Davis 
 
Continuing the research on psychodrama conducted throughout England during 
summer 2019 with the Richter Scholarship, I expanded upon my research by writing, 
staging, and producing an original play, “Shatterproof.” The play considers how we 
heal after pain, and how sometimes the methods we use to heal are not always helpful 
in the long run. “Shatterproof” explores this through the protagonist, Scarlett, as she 
navigates the complexities of her relationship to her past, herself, her passions, and 
her friends. Storytelling enables taking back control and ownership, empowering one 
to move forward. It also allows for clearer perspective when we can step back to view 
a completed narrative. For these reasons, my play uniquely approached trauma 
resolution through the surprising vehicle of theatre. It is actually through a series of 
psychodramas that Scarlett works through these issues and is able to learn lessons and 
embrace truth. The dramatic action and distance of psychodrama provides a safe place 
for Scarlett to better understand her past, convey hidden truths, recall and express 
dissociated memories, try new roles, overcome fears, and creatively develop new 
solutions to moving forward. This play is about healing and a woman learning to finally 
prioritize standing up for, connecting with, and forgiving herself. The only way to 
overcome trauma is by dealing with the truth, not avoiding or trying to control it, but 
to face it, feel it, express it, fix what you can, accept it, and ultimately embrace it. That 
is the journey this play takes. 
 
Plans following graduation: Pursue acting and playwriting at the professional level.  
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Fathers and Sons: Conversions to Roman Christianity in the Visigothic and 
Northumbrian Kingdoms 
 
Tyler Primm Miller, History 
Honors Advisors: Monique O'Connell and Jeffrey Lerner 
 
Before the Protestant Reformation, Roman Christianity did not always possess a near 
monopoly on the religious life of Western Europe. During the early middle ages, 
Roman Christianity was in constant competition with other viable and popular forms of 
Christianity. By looking at two instances of national conversion during the early middle 
ages, I hope to propose a possible reason for the gradual adoption of Roman 
Christianity across Western Europe during this period. Reccared of Visigothic Spain 
converted from Arian Christianity to Roman Christianity at the Third Council of Toledo 
in 589, and Oswy of Northumbria converted from Irish Christianity to Roman 
Christianity at the Synod of Whitby in 664. I argue in this paper that these two early 
medieval kings, despite the differences in their political circumstances, both converted 
from alternate forms of Christianity to Roman Christianity in order to promote political 
stability within their kingdoms. Although national, or forced, conversions do rightfully 
raise serious ethical concerns, these religio-political methods were available to 
Reccared and Oswy. I further argue that their efforts at stabilization through religious 
conversions were generally effective in attaining their goals. Although I cannot 
conclusively state in this paper that medieval desires for political stability were the 
driving force behind the adoption of Roman Christianity throughout Western Europe 
on the basis of two case studies, these two case studies do suggest that desires for 
stability were a cause of Roman Christianity’s spread. 
 
Plans following graduation: I will be pursuing a J.D. 
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Making the Invisible Visible: Surviving & Healing of a Teen through Art 
 
Catherine Mizzi, Women's, Gender and Sexuality Studies  
Honors Advisor: Kristina Gupta 
 
Art therapy, specifically transitional art therapy, has an undeniably positive impact on 
healing of survivors of relationship violence, namely teen survivors. Through an analysis 
of transitional art therapy and creation of a survivor zine, my honors research delved 
into the connection between healing and art for survivors of relationship violence while 
arguing for the expansion of current art therapy in order to focus on teen survivors as 
it has been successful in combatting adult revictimization. Though my work’s main 
focus was healing, it establishes the commonality of teen relationship violence through 
incorporation of statistics, legal documents, direct quotations from people that had 
witnessed abuse, and the importance of telling one's story through art, thus 
reinforcing the importance of advocating for efforts to increase visibility of teen 
survivors, and a specialized focus on their healing through art. 
 
Plans following graduation: undecided
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“The Brightest Examples of Personal and Intellectual Excellence” or “a Dead 
Weight Upon You, Old Lumber to the Country?”: The Six Daughters of King 
George III and the Making of the Domestic Monarchy  
 
Julia Mroz, History 
Honors Advisors: Stephanie Koscak and Penelope Sinanoglou 
 
King George III of Great Britain (r. 1760-1820) withstood eighteenth-century agitation 
for radical reform and the rejection of aristocratic privilege, by aligning the Crown with 
tradition, stability, and, above all, the British people. The King’s periods of “madness” 
(beginning in the 1788, with subsequent bouts lasting until his death in 1820) 
endeared the nation to the monarchy, identifying the institution as non-threatening 
symbol of political loyalty and national identity. George’s six daughters were central 
figures in the new articulation of the monarchy as a popular and domestic institution. 
The princesses’ actions and public representations were essential in disseminating to 
the public this conceptualization of their King as non-partisan, non-threatening and 
paternalistic. However, scholars have paid little attention to the six princesses, and this 
research challenges the marginalization of these women, by presenting their personal 
histories and public reputations as historically significant figures. This paper explores 
how their lives and historical reputations were constrained and shaped by expectations 
about duties they owed their parents as both children and subjects. In so doing, this 
research questions how the education of royal daughters within the broader context of 
extended parental infirmity and societal transformation reveals complex negotiations 
of emerging gender ideals and the cultural value of educated women in early-modern 
Britain. It also considers both the princesses’ private identity, as daughters confined to 
the royal home, and their identity, as princesses of Great Britain, to understand how 
these women helped transform the British monarchy into a popular and lasting 
institution. 
 
Plans following graduation: I am attending law school at the University of Virginia. 
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Identity Crises in the “Family of Nations:” Constructing Identities, Constructing 
the Commonwealth 
 
Julia Mroz, Political Science & International Affairs  
Honors Advisor: Will Walldorf 
 
The Commonwealth of Nations is a voluntary association of fifty-three independent 
and sovereign nations. It represents a third of the world’s population, linked by 
historical experience under British colonialism, biannual meetings, sporting events, 
cultural programs and charities that “reaffirm the friendship” of member nations. 
Scholars have had difficulty explaining the value of the association, failing to determine 
its function. This paper addresses this notable gap in existing literature, attempting to 
answer the question: why do some countries decide to remain in the Commonwealth, 
while other states drop out? The constructivist school of thought offers the most 
compelling explanation for this puzzle, holding that ideational factors are the most 
important determinant of a state’s decision to leave or stay. Shaped by a similar 
colonial historical experience, states remain within the Commonwealth of Nations, 
because they share a collective identity that is reinforced and strengthened by 
structuring the association as a “family of nations.” I argue that Commonwealth 
member states will remain within the association because the structuring of the 
institution as a “family” encourages states to view other members as altruistic and 
valuable partners. However, when states have an unresolved domestic culture that 
creates a conflict in the state’s type identity and when that conflict is attributable to 
enduring colonial tensions, the state is more likely to leave the Commonwealth, as this 
domestic ideational conflict takes precedent over lock-in created by shared collective 
identity in the Commonwealth. 
 
Plans following graduation: I will attend law school at University of Virginia. 
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The Artists of Nimrud in the Time of Ashurnasirpal II 
 
David Mulder, Interdisciplinary Major in Ancient Near Eastern Studies  
Honors Advisor: Leann Pace 
 
The sculpted orthostats of the palace and temple complexes of Ashurnasirpal II’s (883- 
59 BCE) citadel at Kalhu (Nimrud) have accrued an immense mass of art-historical and 
archaeological literature over nearly two centuries. The craftspeople responsible for 
these remarkable works of art, however—masons, carvers, scribes, engravers, painters, 
and others—remain poorly understood and are seldom more than obliquely addressed 
by modern scholarship. When questions of facture have emerged in recent work, the 
dominant model is one of direct vertical transmission of a master design from the king 
to an undifferentiated mass of artisans responsible for the works’ physical execution. 
By reviewing the surviving evidence both from the archaeological remains (including 
patterns of variation among the sculptures, corrected and uncorrected errors, and tool 
marks, as well as pictorial representations of sculptors at work and hypothetical 
“sculptors’ models”) and from texts (including lists of professions from the 9th century 
BCE and later Sargonid documents pertaining to the creation of royal sculptures), this 
paper attempts to give a more complete picture of the working methods and 
specializations of the Nimrud sculptors. I argue that complex horizontal exchanges of 
knowledge and designs among specialists in various media and at various stages of the 
process of execution were as important as the top-down transmission of a prescribed 
design. 
 
Plans following graduation: I will be entering graduate school in the History of Art 
department at the University of Pennsylvania, specializing in the art of ancient 
Mesopotamia. 
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Understanding Communication on Social Media for Publics and Brands during 
Crises: An Analysis of Crisis Communication during COVID-19 
 
Amit Nir, Communication 
Honors Advisor: Marina Krcmar 
 
The world is in a current state of crisis due to the ongoing COVID-19 pandemic. 
Because everyone currently has to stay home due to quarantine and social distancing 
orders, social media usage has increased. During times of crisis, people turn to social 
media in order to receive timely and vital information, as well as to communicate and 
stay connected to others. The aim of this paper is to look at the creative ways that the 
general public and organizations are using social media during this COVID-19 crisis. In 
doing so, this paper first examines how people and brands characteristically use social 
media during times of crisis. During this COVID-19 crisis, people are using social media 
daily and have been figuring out innovative ways to stay connected and entertained 
virtually during quarantine. On the other hand, brands are using social media more to 
release creative campaigns and to continue communicating with their consumers and 
stakeholders. This is a monumental crisis that has already affected communication and 
has the potential to affect how people and brands communicate in the future. 
 
Plans following graduation: Hopefully, work full-time at a marketing/communications 
agency. 
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The Protocols of the Elders of Zion: A Myth Based on ‘Inner Truth’ 
 
Robert Nys, Communication 
Honors Advisor: Robert Atchison 
 
The Protocols of the Elders of Zion is an infamous anti-Semetic text that was used as a 
primary piece of propaganda in Nazi Germany. Although the text has repeatedly been 
proven to be an inauthentic forgery, the conspiracy alleged in the text (that the Jewish 
population was plotting against humanity) has endured and still remains pervasive 
within much of contemporary conspiracy discourse. Although many could attribute the 
popularity of the notion of 'fake news' to the Trump campaign and subsequent 
presidency, this notion also can trace its roots to Nazi Germany. 'Lügenpresse' was a 
phrase popularized by Adolph Hitler; its English translation is 'lying press.' This 
research paper will analyze the relationship between 'inner truth,' fake news, and The 
Protocols of the Elders of Zion. 
 
Plans following graduation: Receiving my masters in communication at Wake Forest's 
graduate school. 
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Detection of Ionic Compounds by Earthworms 
 
Mariel O'Connor, Biology 
Honors Advisors: Wayne Silver and Jake Saunders 
 
Sodium chloride is an abundant natural mineral that is required for all organisms to 
maintain basic physiologic functioning. NaCl is abundant in almost all environments at 
varying concentrations, and therefore, organisms must be able to detect is presence 
and amount in order to survive. Vertebrates accomplish sodium detection through 
epithelial sodium channels (ENaC). Invertebrates, such as Drosophila melanogaster, 
have ENaC associated genes. Therefore, the possibility of ENaC channels in Eisenia 
hortensis was examined through a behavioral assay used to determine NaCl’s aversive 
nature to the organism. It was demonstrated that Eisenia hortensis avoid NaCl in a 
dosage dependent manner; however, the ENaC blocker amiloride significantly blocked 
their ability to detect NaCl. E. hortensis were significantly less sensitive to a non-ionic 
compound, sucrose, at comparable concentrations. They also were less sensitive to 
KCl than NaCl and had varying sensitivities to organic and non-organic salts. These 
results suggest the presence of ENaC channels in NaCl detection and reveal the likely 
possibility that earthworms can distinguish between ionic and non-ionic compounds as 
well as detect specific ions individually. 
 
Plans following graduation: undecided
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Validating Ultrasound Measurements of Muscle Thickness on Rectus Femoris 
 
Rose O'Donoghue, Health and Exercise Science  
Honors Advisor: Michael Berry 
 
Background: While there are a variety of imaging techniques used to examine skeletal 
muscle, most remain expensive, non-portable, and put patients at risk for radiation 
exposure. Given these limitations, there are many instances in which ultrasound may 
serve as a better imaging tool than other methods (e.g. ICU and sarcopenia patients).  
 
Purpose: The objective of this study was to validate the use of ultrasound imaging as a 
means of measuring skeletal muscle thickness. This was done by comparing ultrasound 
measurements obtained from the rectus femoris of cadavers, to direct measurements 
of the same muscle performed after dissection.  
 
Methods: Measurements were taken on three cadavers using both legs of each 
cadaver. All measurements were taken from sites ⅔ the length between the anterior 
superior iliac spine and the base of the patella. Three ultrasound images were acquired 
by two assessors on three consecutive days. 
 
Cadavers were then dissected, and the identified muscles were isolated for the direct 
measurement of muscle thickness. Direct measurements were taken with needle 
calipers immediately following dissection by a single assessor.  
 
Results: Analysis of Variance indicated that rectus femoris thickness determined from 
ultrasonography was significantly less for assessor 1 and assessor 2 when compared to 
that obtained from the needle caliper (p = 0.002 and p = 0.001, respectively).  
 
Conclusion: Results found ultrasound to not be a valid tool for measuring skeletal 
muscle thickness. Future research may involve improving sample size, number of 
assessors, and improved standardization among measurements. 
 
Plans following graduation: To work as a Physical Therapist Technician for a year and 
then apply to DPT school for the following year. 
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Characterization of Initiator of Meiosis 4 (Ime4), a novel protein in 
Schizosaccharomyces pombe 
 
Callie Ollish, Biochemistry and Molecular Biology  
Honors Advisor: Ke Zhang 
 
When in a nutrient-deficient environment, the fission yeast Schizosaccharomyces 
pombe (S. pombe), use meiosis as a survival mechanism. This process increases the 
organism’s chances for survival by creating a spore of four gametes, which involves the 
exchange of genetic material during sexual reproduction. In budding yeast, 
Saccharomyces cerevisiae (S. cerevisiae), Initiator of Meiosis 4 (Ime4) was shown to 
stimulate the onset of meiosis by methylating antisense transcripts, thereby decreasing 
their stability. An ortholog of Ime4 was found in the genome of S. pombe; however, 
the function of this protein has not been validated. To characterize the function of this 
protein, I engineered an ime4 knockout in S. pombe, and characterized its ability to 
sporulate in nutrient-deficient media. The results showed that the ime4Δ mutant had a 
reduced sporulation efficiency as compared to wild type, indicating that Ime4 
functions as a meiotic enhancer. Furthermore, through characterization of growth 
phenotypes, we show that ime4 has positive genetic interactions with rrp6 and red5, 
two members of the MTREC complex involved in meiotic transcript surveillance and 
degradation during mitosis. However, using RT-PCR, I found that ime4Δ mutants did 
not show differential accumulation of meiotic transcripts during mitosis. These data 
indicate that Ime4 may not play a role in the direct degradation of meiotic transcripts 
in S. pombe. Since this complex is conserved from fission yeast to human but missing 
in budding yeast, my results may reveal a new functional connection between a 
putative methylation “writer” enzyme and the regulation of meiotic transcripts. 
 
Plans following graduation: I am taking a gap-year prior to applying to medical school. 
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A Dive into Expressionism and Naturalism: The Resilient Voices for What May 
Otherwise Go Unsaid 
 
Habby Olusesi, Theatre 
Honors Advisor: Sharon Andrews 
 
The summer of 2019, I had the opportunity to travel to London and New York, 
studying the ways Naturalism and Expressionism operate in theatre. I researched 
figures who were forerunners in these fields, such as Zola, Stanislavsky, Ibsen, 
Strindberg and Chekhov among others. I went to a number of locations for 
foundational research into these people and styles, including the British Library, The 
Victoria and Albert Museum and The Hastings Museum and Art Gallery. These 
locations provided a wealth of resources where I found enlightening written and 
photographic materials. I was also privy to archival materials such as journal entries 
from Strindberg, letters from Zola and transcripts from rehearsals with Stanislavsky. 
In conjunction with all of the written research I did, I then went to several theatrical 
productions that had elements of Naturalism or Expressionism. With each production, I 
took notes on the various written, casting or production choices that heightened either 
style, as well as how effective those choices were for me as an audience member. With 
all of the shows I saw and all of the research I did, I then wrote and produced two 
short plays with the same central theme, where one was in a Naturalistic style, and the 
other was Expressionistic. 
 
Plans following graduation: To pursue a career that interests and challenges me 
creatively! 
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More Than Mere Test Scores: Quality of Education Case Study in South Korea and 
the United Kingdom Case Study 
 
Gahee Park, Politics and International Affairs  
Honors Advisor: Peter Siavelis 
 
In my senior thesis paper, differences in institutions and in quality of education of 
South Korea and the U.K. were compared. Overall, with its long history of having 
military regime with President Park Chung-hee, South Korea formed a highly- 
centralized institutional structure, limiting the authorities of schools and local 
communities on their decision-making in terms of curricula, hiring teachers, etc. In 
contrast, with a long history of developed liberal democracy, the U.K. formed a 
decentralized structure, respecting local educational authorities’ freedom on their 
curricula and teachers. Due to the differences, South Korea and the U.K. have different 
advantages and disadvantages. In South Korea, the government can establish equal 
educational experiences throughout the country, limiting disparities between the 
wealthy and poor communities. Also, South Korea was ranked top 3 for all the TIMSS 
scores. However, South Korea failed to establish respect for diversity and creativity. In 
contrast, in the U.K., equal educational experiences were unable due to differences in 
funding for schools among communities. Also, the U.K. was ranked lower than South 
Korea in all the TIMSS scores. However, with its respect to students’ own interests, the 
U. K. was able to form respect for diversity and creativity through its education system. 
Even for the major purpose of education – preparing students for the possible 
workforce – the U.K. had better outcomes. The U.K. was able to let students focus 
more on the practical skills that are required in the work field, lowering the youth 
unemployment rate. 
 
Plans following graduation: I plan to work with Teach For America - Metro Atlanta 
Corp to fight for education equity. After two years, I plan to go to a law school, 
studying education law. 
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“Division in the Face of Turmoil: Church Missionary Society Responses to Kenyan 
Decolonization” 
 
Rebecca Parsons, History 
Honors Advisor: Penelope Sinanoglou 
 
From the early age of imperialism to the era of decolonization, British missionary 
organizations operating in Africa struggled to situate themselves in relation to the 
British colonial government. This paper focuses on the Church Missionary Society, an 
Anglican organization that established schools and churches in Kenya throughout the 
nineteenth and twentieth centuries. During the era of decolonization in Kenya, leaders 
associated with the CMS struggled to articulate their various stances concerning the 
relationship between missions and the British government and the atrocities carried 
out by the government against Mau Mau adherents. The three most prominent leaders 
of the CMS, Leonard Beecher, T.F.C. Bewes, and Max Warren, all took different 
approaches when responding to government abuses. Yet, I argue that underlying their 
differing opinions was a common objective: to keep a strong CMS influence in the 
colony so to continue spreading the Christian Gospel. Because Christian missionaries 
are commonly depicted as the religious extension of the larger British imperial project, 
this paper is an attempt to acknowledge the agency of CMS missionaries within the 
contexts of Kenyan decolonization and the Mau Mau Rebellion. 
 
Plans following graduation: I will be attending Wake Forest University School of Law 
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An Economic Storytelling of Germany’s Reunification: Examining the Success of 
Germany’s Reunification 
 
Omar Pasha, German 
Honors Advisors: Rebecca Thomas and Alyssa Howards 
 
This honors thesis seeks to give background on the economic systems of both East 
and West Germany and their development throughout most of the 20th century. The 
GDR and FRG were faced with many of the same macroeconomic issues throughout 
the 20th century, yet dealt with them in drastically different ways. The fate of both 
nations converged with the collapse of the Soviet Union and social movements calling 
for the reunification of the two sister states. By examining the economic atmospheres 
of each state in the build-up to German Reunification, and the corresponding 
consequences of German fiscal, monetary and social policy, this thesis aims to make a 
judgment on the success of Reunification both broadly and economically. Included is a 
synopsis of the pivotal Treuhandanstalt and its privatization of East German 
businesses, as well as the case of the optical systems and optoelectronics company 
Carl Zeiss, AG. A comprehensive tale of what the privatization and merging of a 
German firm looked like as a result of Reunification. Despite periods of recession, the 
tension between the two states, and a myriad of moving parts, the unification of the 
Federal Republic of Germany and the German Democratic Republic cannot be seen as 
anything but a success. 
 
Plans following graduation: Working as a Senior Analyst for Cigna Health Services 



 

112 
 

The Development of Racially-Biased School Policies in Chicago Public Schools 
from the Pre-Civil Rights Era 
 
Emily Patterson, Sociology 
Honors Advisors: Joseph Soares and Hana Brown 
 
This thesis proposes to answer how the discrimination of an era becomes an 
institutionalized part of the Chicago Public Schools system through educational 
policies specifically relating to black students. This paper tracks how school 
segregation started in Chicago and the historical circumstances that brought black 
folks to the city. I will also analyze the difference in how Chicago school teachers 
responded to desegregation in the Civil Rights era compared to the institutionalized 
policy Chicago Public Schools adopted for its black students. Finally, this paper will 
explore the immediate aftereffects of Civil Rights policy on black students in the post- 
Civil Rights Era. This project will use Critical Race Theory (CRT) to explain the existence 
of discrimination against black students in educational policy and how discriminatory 
policy of a bygone era impacts black students for years to come. 
 
Plans following graduation: I plan to attend graduate school to earn my Master's 
Degree in Sociology and complete my thesis. I have been accepted to both Loyola 
University Chicago and Columbia University but am still deciding where I want to go. 
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The Effects of Changes in Cocaine Eradication Strategies on Internal 
Displacement in Colombia 
 
Candelaria Penate, Economics  
Honors Advisor: Tin Leung 
 
After managing to consistently decrease Coca cultivation between 2000 and 2012, 
Colombia has seen a boom in Coca cultivation from 2012 to the present. This increase 
in production has coincided with a change in Coca cultivation eradication strategies; in 
2012 the Colombian government began to scale back aerial spraying on Coca crops 
and completely eliminated the practice between 2015 and 2018, when the strategy 
was reinstated at a limited scale. Coca cultivation is tied to the Colombian armed 
conflict, as it is a main financing tool for armed narco trafficking groups. It is estimated 
that the conflict has displaced roughly 7.9 million civilians. As the Colombian 
government redefines its strategies to combat illicit crop cultivation, it is worth 
assessing how aerial strategies impact internal displacement migration flows through a 
Pressure Index, which measures how many internally displaced people migrate into a 
region; and an Intensity Index, which measures how many internally displaced people 
originate from a region. Through two difference in differences models, this paper 
sought to determine the nature of the relationship between the suspension of aerial 
eradication methods and these indexes, while controlling for other factors that might 
influence internal displacement. The findings suggest that abstaining from this practice 
decreases internal displacement, inversely implying that the strategy increases 
displacement. 
 
Plans following graduation: I'm working as an analyst at Mutual Empathy, a sustainable 
investments project and portfolio management team based in-between the United 
States and Latin America. 
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The Effect of LIFT-Diabetes Interventions on the Self-Efficacy of Type 2 Diabetes 
Patients 
 
Jordan Pizzarro, Health and Exercise Science  
Honors Advisor: Jeffrey Katula 
 
Purpose: Due to its increasing public health burden, it has become even more 
necessary to determine prevention and treatment of type 2 diabetes (T2D). Evidence 
has shown that weight loss can be an effective treatment for T2D. However, behavioral 
weight loss interventions must be designed with the use of an acceptable theoretical 
framework of health behavior change to be maximally effective. Therefore, the 
purpose of this study was to examine the impact of the LIFT-D interventions on several 
measures of self-efficacy as well as analyze the effect of changes in self-efficacy on 
weight loss.  
 
Methods: During the Lifestyle Interventions for the Treatment of Diabetes (LIFT-D) 
study, 260 participants with T2D were randomized into the lifestyle weight loss (LWL) 
or diabetes self-management (DSM) intervention. The self-efficacy measures of diet, 
exercise, body weight, and diabetes self-management were assessed at baseline and 
12-month time points.  
 
Results: The baseline sample characteristics indicated that the sample had an average 
age of 56.3±10.7 years and was majority female and from racial minorities. Following 
12-months of the interventions, the change in self-efficacy between the LWL and DSM 
interventions was not significant for any of the self-efficacy variables (p=0.05). 
Treatment group (p=0.05) and the self- efficacy for weight loss (p=0.05) exercise 
(p=0.01), and diabetes self-management (p=0.01) were significant predictors of weight 
loss at 12 months.  
 
Conclusion: Self-efficacy is important for diabetes self-management and weight loss. 
Further research must be conducted to determine how to increase or maintain self-
efficacy during community-based interventions. 
 
Plans following graduation: I will be attending George Washington School of Medicine 
this fall. 
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Academy 402 
 
Lucy Porter, Communication  
Honors Advisor: Mary Dalton 
 
Academy 402 is an original TV show written by Lucy Porter. Academy 402 is an 
ensemble comedy set in a dystopian future where all of the nation’s leaders are chosen 
via a mass standardized test. The show follows six of the students chosen as they train 
with the best and the brightest across the Federation to lead the country. It's the 
creative result of a culture of young adult dystopian novels and standardized testing. 
It's The Hunger Games meets The Office. 
 
This project includes a script for the pilot episode (“Pilot) and the script for episode 5 
in an 8-episode arc (“Team Axolotl”). 
 
Plans following graduation: I am attending DePaul University to pursue a Master’s 
degree in Comedy Screenwriting. 
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Live Cell Imaging Reveals Difference in VSV Nucleocapsid Displacement in the 
Cytoplasm Relative to Golgi Proximity 
 
Samantha Provost, Biology 
Honors Advisor: Douglas Lyles 
 
The role of the Golgi body and it’s derived membranous vesicles in the transport of 
Vesicular Stomatitis Virus (VSV) nucleocapsids was explored using fluorescence and 
confocal imaging, as well as confocal Live Cell imaging. Analysis was conducted to 
identify the presence of VSV nucleocapsids (GFP) associated with Golgi membranes 
(RFP) in both still and live images to assess their movement together. Still images 
revealed an apparent association between Golgi membranes and nucleocapsids, but 
Live Image analysis revealed no co-location of the two. Live Image analysis and 
quantitative spot motion analysis using Video Spot Tracker revealed an association 
between a nucleocapsid’s displacement and its proximity to the Golgi body, with Golgi 
proximal nucleocapsids demonstrating far less displacement than those distal to the 
Golgi body. 
 
Plans following graduation: I plan to do pharmaceutical research and development, 
and eventually go on to get a PhD in Immunology or Cell Biology. 
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Weight Loss with Risedronate for Bone Health: An Investigation into 
Compartmental Bone Loss in Sleeve Gastrectomy Patients 
 
Kylie Reed, Health and Exercise Science  
Honors Advisor: Kristen Beavers 
 
Background: The primary purpose of this study is to examine the feasibility of enrolling 
24 sleeve gastrectomy (SG) patients in a 6-month trial of bisphosphonate use (versus 
placebo) as a counteractant strategy to bone loss secondary to SG. Secondarily, we 
assess the magnitude of compartmental change in volumetric bone mineral density 
(vBMD).  
 
Methods: Feasibility metrics including recruitment and retention rates. To assess 
compartmental bone change, single energy helical CT scans of the hip region were 
collected at baseline and six months. Total hip, femoral neck, and trochanter cortical 
and trabecular vBMD were quantified using QCTPro software.  
 
Results: Over a 17-month recruitment period, 24 patients (56±6.7 years, 83% female, 
21% black, BMI: 44.8±6.1 kg/m2) were enrolled (recruitment yield: 34%) with 21 
returning for six month follow up assessments (88% retention). Among participants with 
available follow up vBMD data (n=17), weight loss at six months was -16.64 ± 5.23%. 
Trabecular vBMD declined at the total hip (-5.68±8.1%), femoral neck (-7.41±10.3%), 
and trochanter (-3.48±5.2%). In contrast, cortical vBMD increase at the total hip 
(+1.79±3.7%), femoral neck (+5.48±7.9%), and trochanter (+5.36±15.2%). 
 
Conclusion: The recruitment and retention of SG patients in a trial examining the use of 
bisphosphonates as a novel therapeutic to preserve bone density appears feasible. QCT 
estimates suggest that trabecular vBMD consistently decreases while cortical vBMD is 
increased. Future analyses will assess treatment effects on CT-derived metrics of bone 
health. Knowledge gained from this study will be used to inform and appropriately 
power a subsequent trial. 
 
Plans following graduation: I will be pursuing a doctoral degree (PhD) in Nutritional 
Biochemistry at the University of North Carolina Chapel Hill. 
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Electric Scooters: Traffic Bane or Remedy 
How do Electric Scooters affect traffic congestion? 
 
James Ridgeway, Economics 
Honors Advisor: Koleman Strumpf 
 
Since electric scooters were dropped on cities' streets in April of 2018, cities have 
been trying to figure out how to regulate them. One core aspect of this question is 
how scooters are influencing traffic congestion. This paper attempts to find the effect 
of scooters on traffic congestion using scooter and traffic-congestion data from Austin, 
Texas. We used two-stage least squares regressions. The first stage estimated scooter 
trips using instrumental variables. The second stage found the effect of scooter trips 
on traffic congestion (car speeds and volumes). We performed regressions using many 
different variations on the variables. For example, we started with how any additional 
scooter trips affect the speeds at any of the intersections. Then, we compared how an 
additional scooter trip along a specific street affects the car speeds at the intersections 
along that street. Upon analyzing the results, we found that scooters significantly 
increase traffic, decreasing car speeds and increasing car volume. This result was 
especially robust for the decrease in speeds. These results likely hold for cities with 
similar populations and cultures. This research has the potential to influence policy 
decisions for these cities which may be seeking to find the optimal number of scooters. 
 
Plans following graduation: I am working for Epic Solutions in Madison, WI as a 
Technical Solutions Engineer, and I have an automated espresso machine startup 
called Navi Coffee. 
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Multivariable Lucas Polynomials and Lucasnomials 
 
Katherine Riley, Mathematics 
Honors Advisors: Edward Allen and Michael Weselcouch 
 
Lucas polynomials are polynomials in 𝑠𝑠1 and 𝑠𝑠2 defined recursively by {0} = 0, {1} = 1 
and {𝑚𝑚} = 𝑠𝑠1{𝑚𝑚 − 1} + 𝑠𝑠2{𝑚𝑚− 2 for 𝑚𝑚 ≥ 2. We generalize Lucas polynomials from 2-
variable polynomials to multivariable polynomials. This is done by first defining r-Lucas 
polynomials {𝑚𝑚}𝑟𝑟 in the variables 𝑠𝑠1, 𝑠𝑠2, 𝑠𝑠𝑟𝑟, and 𝑠𝑠2𝑟𝑟.  We show that the binomial 
analogues of the r-Lucas polynomials are polynomial.  This is then redefined in terms of 
a tensor product of sequences. 
 
We extend the generalization of Lucas polynomials to an arbitrarily large set of 
variables and a large class of functions. Recursively defined generating functions are 
given for these multivariable Lucas polynomials. We conclude by giving additional 
applications and insights. 

 
Plans following graduation: I am going to take a gap year and then attend a graduate 
program in Mathematics. 
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Pilot Study of Head Kinematics in Rodeo 
 
Nicole Rogers, Health and Exercise Science  
Honors Advisor: Gary Miller 
 
BACKGROUND: Concussions account for 12.8% of rodeo injuries and concussion 
protocols in rodeo are lacking compared to other high-risk sports, putting the athlete 
at long-term health risks. In rodeo, the athlete’s head is often unprotected and 
exposed to a unique loading environment, often contacting the ground, the animal, 
and/or the perimeter of the arena. Head impact sensors allow for the study of head 
kinematics in this unique environment.  
 
OBJECTIVE: This study’s objective was to pilot a mouthpiece-based sensor to 
measure head kinematics associated with rodeo events.  
 
METHODS: A custom mouthpiece equipped with an accelerometer and gyroscope 
was deployed in two rodeo athletes during seven bull riding events. Head kinematic 
data, including linear and rotational acceleration, and rotational velocity at the head 
center of gravity were analyzed alongside time-synchronized video footage to 
determine how the positions and movements of the animal corresponded to head 
kinematics of the athlete.  
 
RESULTS: The mean linear acceleration during the successful bucks in which the rider 
stayed on were significantly higher than the failures in which the rider fell off. The peak 
linear acceleration recorded from the direct head impacts when the rider fell were 29.2 
and 29.5 g.  
 
CONCLUSIONS: Rodeo athletes are exposed to a wide range of head accelerations 
during normal participation of the sport with the head kinematics observed in falls 
similar to football impacts. This pilot study provides a framework for future study of 
head kinematics and head impact exposure in rodeo and yielded the first head 
kinematic data in rodeo athletes. 
 
Plans following graduation: I will be attending Wake Forest University School of 
Medicine starting in July. 
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The Effect of Nonleaving Group Structure on Cellular Uptake and Cytotoxicity of 
Platinum-Acridine Anticancer Agents  
 
Paul Rose, Chemistry 
Honors Advisor: Ulrich Bierbach 
 
Three novel platinum-acridine anticancer agents were synthesized by modification of a 
previously identified highly potent analog. The structural modifications were to the 
diamine nonleaving group of compound 1. Propane-1,3-diamine (pn) was replaced 
with 2,2-dimethylpropane-1,3-diamine (Me2pn, compound 2, (1R, 2R)-1,2-
diaminocyclohexane (R,R-dach, compound 3), and (1S,2S)-1,2-diaminocyclohexane 
(S,S-dach, compound 4). The partitioning coefficient (logD) was determined for 
compounds 1, 2, and 4 in 1-octanol and saline (pH 5.8) and compared to traditional 
bifunctional clinical platinum drugs. Compound 1 showed to be the most hydrophilic 
of the four derivatives, with compounds 3 and 4 being the most hydrophobic. The four 
analogs were tested for cytotoxicity and cellular accumulation using inductively couple 
plasma mass spectrometry (ICP-MS) in two non-small cell lung cancer cell lines, NCI-
H460 and A549.  IC50 values obtained for the four compounds in the NCI-H460 cell line 
ranged from 8 nM (compound 1) to 825 nM (compound 4). The trend in IC50 values 
and cellular accumulation correlated with the hydrophilicity, not supporting the 
hypothesis of higher rates of passive diffusion of more hydrophobic dications into the 
cells. These results indicate an active transport mechanism, such as uptake by organic 
cation transporters across the plasma membrane, that is dependent on the structure of 
the nonleaving group in platinum-acridines. 
 
Plans following graduation: My plans following graduation are to attend medical 
school (undecided as of now) and eventually conduct medical research. 
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All Your Lights Are Belong To Us, A Cyberphysical analysis of the nLIGHT Lighting 
System 
 
Alexander Ross, Computer Science  
Honors Advisor: Errin Fulp 
 
The nLIGHT lighting system by Acuity Brands is an intelligent, connected lighting 
system that uses the nLIGHT bus to communicate between relay/power packs and 
switch modules. The system is highly scalable and can be managed centrally. However, 
connected lighting systems could be a security vulnerability if it was designed without 
security in mind. We investigate the security of these fixtures, at the cyber-physical 
level, by creating an isolated test environment and subjecting the sample hardware to 
denial of service, replay, and packet injection attacks. Technical aspects of the nLIGHT 
bus are detailed along with exploring the feasibility of creating a covert side channel 
using the nLIGHT system. We found that the system does not implement any form of 
security since all messages are sent in clear text without any cryptographic protections 
and the system is vulnerable to denial of service, replay, and packet injection attacks. 
We were able to create a covert side channel by injecting packets to modulate the 
brightness of the lights in the system, which could then be picked up using a camera 
or a photocell. 
 
Plans following graduation: I will continue my education towards a PhD in Computer 
Science at NC State University.
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Listening to Bones: A Comprehensive Taphonomic Study of Animal Bones 
Accumulated by Eagle Owl Hunting in Rio Maior, Portugal  
 
Juliana Rubinatto Serrano, Anthropology 
Honors Advisor: Paul Thacker 
 
Zooarchaeology is a methodology for reconstructing diet, food gathering, hunting 
technologies, and past human-animal interactions. Instead of limiting analysis to an 
inventory of faunal remains, archaeologists are increasingly placing zooarchaeology as 
central to reconstructing past human behavior. In Iberia, this approach has usually 
interpreted the presence of animal bones on or near archaeological sites as the 
product of human hunting; however, that might not necessarily be the case. Crucial to 
understanding the formation of animal bone assemblages is taphonomy: the processes 
that influence the creation and preservation (or lack thereof) of the paleobiological 
record. For my honors thesis, I analyzed a sample of approximately 3000 rodent bones 
produced from birds of prey hunting that was collected from the surface of Abrigo de 
Vibora in Rio Maior, Portugal, in order to reconstruct this area’s taphonomic history. I 
documented the assemblage using comparative osteology, metric analysis, and 
fragmentation classification to identify diagnostic patterns of natural processes and 
test metrics of bird of prey hunting developed in other studies. The results 
demonstrate the possibility of identifying the taphonomic processes that affect bones 
from the pellet to the ground in breakage patterns, and the contributions to 
environmental research of species colonization and climate change. In addition, this 
research argues for the importance of researchers to be sensitive to potential size bias 
when choosing collection methods and sieve sizes during the recovery process, which 
is another taphonomic process. This thesis concludes by discussing how a more central 
zooarchaeological approach can be beneficial to other disciplines. 
 
Plans following graduation: After graduate, I will attend University of Florida for a PhD 
program in Anthropology, to study human-animal interactions, past and present, in 
South America. 
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A Comparison of Objectively Measured Physical Activity in Very Low Birth Weight 
Young Adults and their Normal Birth Weight Peers 
 
Grace Russell, Health and Exercise Science  
Honors Advisor: Pat Nixon 
 
Introduction: Very low birth weight (VLBW: <1500 g) has been associated with 
increased risk for cardiometabolic disease in adulthood. Some evidence suggests that 
persons born with VLBW participate in less physical activity (PA) than their normal birth 
weight (NBW) peers, but most studies relied on self-report measures. Purpose: To 
compare PA levels of VLBW young adults and NBW peers using objective 
measurement. Methods: VLBW and NBW young adults (ages 18-23 yrs) were asked to 
wear a GeneActiv accelerometer on their nondominant wrist for 7 days. Raw 
acceleration data were analyzed with R package GGIR to determine average time 
spent in inactivity and light, moderate, and vigorous PA per day. Between-group 
comparisons were made with Mann-Whitney U tests. Results: 107 VLBW (44 male, 50 
Black) and 16 NBW (8 male, 2 black) participants had valid accelerometry data. Median 
activity durations were 225.0 min/day for light PA, 92.1 min/day for moderate PA, 2.6 
min/day for vigorous PA, and 658.5 min/day for inactivity. PA levels did not differ 
between VLBW and NBW young adults, except that VLBW females were found to 
spend less time in vigorous PA than their NBW female peers (2.8 ± 3.8 vs. 4.8 ± 3.5 
min/day, respectively; p=0.027). Conclusion: Overall, VLBW young adults have similar 
activity to NBW peers, spending most time inactive or in light PA and least time in 
vigorous PA. The lack of participation in vigorous PA may have implications for chronic 
disease risk, especially in this at-risk group of VLBW survivors as they mature. 
 
Plans following graduation: I will teach in Thailand for a year through the Fulbright 
English Teaching Assistant Program. 
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Studies on the Release of Nitric Oxide from the Anti-Diabetic Drug Metformin 
 
Daniel Santana, Chemistry 
Honors Advisor: S. Bruce King 
 
Metformin decreases circulating glucose levels and represents the front-line treatment 
for Type II diabetes of which 30.9 million people in the US are diagnosed (9.4% of the 
population). Despite the widespread use of metformin, a complete mechanism of how 
it elicits its effects remains unclear. Metformin impacts mitochondrial function, 
decreases lipid accumulation, increases insulin/blood flow, deceases fatty acid 
synthesis, and increases glucose uptake, all effects of nitric oxide (NO). The structure 
of metformin is relatively simple with the unsubstituted guanidine being similar to the 
guanidine group of L-arginine, the natural substrate of nitric oxide synthase. Chemical 
and enzymatic oxidation of metformin followed by various spectroscopic and 
chemiluminescent NO measurement fail to show NO formation from metformin. 
Similar experiments with crude rat liver preparations also performed do not show 
metformin-dependent NO generation. Synthetic metformin-NO donor hybrids may 
show a synergistic effect between the typical effects of NO and metformin and 
potentially lead to better and different therapies for type II diabetes. Three synthetic 
routes were pursued and will be described: i) preparation of metformin NOS substrate 
derivatives, ii) preparation of a metformin derivative containing a known NO donor, 
and iii) the preparation of the nitrate salt of metformin. Further biological/physiological 
studies may be warranted of this simple metformin-NO donor to clarify its effects. 
 
Plans following graduation: Attend Duke University Chemistry PhD program 
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A Woman’s Place – in Gun Advertisements: The American Rifleman, 1920-2019 
 
Riley Satterwhite, Sociology  
Honors Advisor: David Yamane 
 
This paper examines the portrayal of women in gun advertisements over the past 100 
years, specifically in The American Rifleman magazine. A systematic content analysis of 
advertisements for guns and gun related products will assess differences between how 
men and women are portrayed in terms of stereotypical gender roles and displays. 
Coding categories include: active/passive, ritualization of subordination, 
determination, feminine/utilitarian touch, sexual objectification, and function ranking. I 
found that women are underrepresented in gun advertisements, but that gap is 
shrinking. Similarly, they are shown in more active positions in recent years, but still 
less active than men. Results relating to feminine touch, and sexualization were 
somewhat shocking, showing very few instances of women exhibiting these qualities. 
Some of these results are due to women playing a more prevalent roll in the gun 
industry and becoming a target audience for advertisements. While women have long 
been involved in gun culture, their role has been uneven, ambiguous, and even 
contradictory at times. This is reflected through their appearance in gun 
advertisements over time. 
 
Plans following graduation: Law school at George Washington University 
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Born from Blood: Blood Meridian as American Origin Epic 
 
Ren Schmitt, English 
Honors Advisors: Chris Brown and Jefferson Holdridge  
 
Cormac McCarthy’s 1985 novel Blood Meridian details the 1850s exploits of John 
Glanton’s scalp-hunting gang on the American frontier through the eyes of its 
youngest member, “the kid,” a fourteen-year-old wanderer who unwittingly fell into 
their ranks. 
 
Now regarded as one of the great works of 20th century American fiction, McCarthy’s 
sprawling exploration of American exploits on the frontier retells the gang’s historically 
verified story. Characterized by an epic, biblical style, Blood Meridian wrangles its 
literary influences into striking prose that begs the reader to heed its message as one 
with critical importance, and by unapologetically alluding to and experimenting with 
qualities of some of the greatest pieces of literature—American and otherwise— 
McCarthy boldly asks the reader to read and to experience his novel as something 
both seminal and fundamental. 
 
In short, Blood Meridian imagines the frontier as the birthplace for a corrupted 
American ethos which continues to plague the nation today. On McCarthy’s frontier, 
America was introduced to a cycle of indiscriminate violence that has existed for 
millennia, and McCarthy’s frontiersmen embraced it with open arms. Through 
depicting the pure malevolence of the judge—an oppositional, Satanic figure inspired 
by Gnostic religious teachings—and his influence on Glanton’s gang, Blood Meridian 
blends supernatural elements of the Gnostic creation story with a semi-historical 
American frontier both to contribute a troubling origin epic to the American literary 
oeuvre and to illustrate the shared pitfalls plaguing 20th-century American behavior 
and Blood Meridian’s semi-historical frontier. 
 
Plans following graduation: undecided 
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Translations of Rape and Satire in the Ars Amatoria and Their Detrimental 
Influence on the Modern Pick-Up Artist Community 
 
Zoe Schneider, Classics 
Honors Advisors: Caitlin Hines and Stephen Blair 
 
This thesis addresses the long-standing problem of misleading translations of rape and 
satire in Ovid’s Ars Amatoria. The goal of this paper is to understand the root causes 
of this problem, to understand the modern socio-sexual influence these misleading 
translations have had on the misogynistic pick-up artist community, and to posit a 
thoughtful solution that will champion accuracy and accessibility of this nuanced text. 
The problems include antiquated translation theories that do not promote extra-field 
engagement, as well as a lack of contemplative reflection into the educational theory 
of developmental mastery concerning translating and teaching the Ars Amatoria. This 
paper then uncovers and further dissects translated passages of rape and satire in the 
Ars Amatoria, proving the existence and problematic nature of this phenomenon: 
translations of rape are being euphemized by translators into blameless dalliances and 
the satire has not been properly conveyed, causing the Ars Amatoria to be read in 
modernity as a didactic sexual assault manual. This thesis then concludes with a 
thoughtful and fleshed out solution: a new translation method that is transparent, 
accurate, and accessible to all readers regardless of their previous engagement with 
the classics.  
 
Plans following graduation: I will be the professor's assistant and resident advisor at 
the Worrell House in London. 
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Divine Obligation and Moral Uncertainty 
 
Taylor Schumpert, Philosophy  
Honors Advisor: Justin Jennings 
 
This paper is an integrated examination of both the epistemic challenges faced by 
divine-sourced ethical theories (ethical theories which ground deontic principles in 
God) and the existential process of seeking to determine and live by moral truth as a 
human being. In response to these challenges, I propose an approach which combines 
an ethical heuristic of developing character through biblical virtues with elements of 
Kierkegaardian subjectivity. The goal of this paper is to determine how we can 
reconcile divine-sourced ethical theories with the moral uncertainty which appears to 
be endemic to their nature. I argue that such reconciliation is as much an existential 
process as it is a theoretical one, and that the uncertainty which accompanies these 
theories is the very thing which makes them authentic. 
 
Plans following graduation: I am doing a 9-month Fellows program in Charlottesville, 
VA. 
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Can the Outcomes of Basketball Games be Predicted Using Machine Learning? 
 
Jackson Shapiro, Computer Science  
Honors Advisor: Natalia Khuri 
 
The goal of this research is to forecast the outcomes of Division One College 
Basketball games. To do this we built a pipeline to collect statistics for the games. 
Next, we trained machine learning models using these statistics as attributes, and 
performed experiments to maximize their accuracy. The results yielded an accuracy of 
about 70% and it was determined that modeling features have a much larger effect on 
accuracy than the choice of machine learning algorithms. Future work will focus on 
engineering behavioral features, such as morale and team dynamics. 
 
Plans following graduation: undecided
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Determining the most important factors in human rights abuses being covered up 
in Rwanda and Uganda 
 
Madison Sinclair, Politics and International Affairs 
Honors Advisor: Sarah Lischer 
 
The governments of Rwanda and Uganda have similar histories. Each currently has a 
president who started out as a darling of the West and has since deteriorated into a 
long-term authoritarian leader with little tolerance for dissent. Uganda and Rwanda 
have recovered from their respective tragedies—the Ugandan Civil War and the 1994 
genocide against the Tutsis—to different degrees and in different ways. All the while, 
human rights abuses have remained a prominent source of power-wielding by their 
governments, with both Rwanda and Uganda rated as "not free" by Freedom House. 
The international community as well as domestic groups have failed to reprimand the 
governments committing these abuses. Several factors impact the ability of the 
government to commit human rights abuses. This paper investigates the differences 
between the cases of Rwanda and Uganda to discern which factors are the most 
impactful to human rights abuses being covered up. Using data from Freedom House 
and Human Rights Watch, I assess how human rights are covered up by the 
government and how its citizens are coerced into compliance to conclude that the 
most important factors in human rights abuses being covered up in Rwanda and 
Uganda are repression of public opinion, a history of conflict, and authoritarian 
government. 
 
Plans following graduation: MSc at University of Edinburgh in International Business 
and Emerging Markets in September 2020-August 2021. 
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Governing Body or Terrorist Organization? Evaluating the Implications of Hamas’ 
Classification within a Western Political Framework  
 
Jillian Snyder, Communication 
Honors Advisor: Randall G. Rogan 
 
Despite Hamas’ legitimate governing authority within the Gaza Strip, the United States 
and the European Union classify Hamas as solely a terrorist organization. The aim of 
this paper is to explore whether Hamas functions as a governing body, terrorist 
organization, or simultaneously both. This is an important consideration bearing in 
mind Hamas’ role in the Israeli-Palestinian conflict, as well as their political power in 
Gaza. Being labeled a terrorist organization limits direct Western negotiations with 
Hamas as related to Israeli-Palestinian peace talks and therefore carries political 
implications that benefit these Western powers. This label is not a moral one based on 
a nation’s values but rather a diplomatic one based on political strategy meant to 
strengthen Israel’s power and, subsequently, bolster Western influence in the region, 
via the Israeli alliance. Denying Hamas’ legitimate political power thus proves politically 
sound for the Western powers. There is therefore a strong case to be made for the 
U.S. and E.U. keeping Hamas’ name on the list of terrorist organizations, rather than 
acknowledging the group as a legitimate governing body that also commits acts of 
terrorism. Examining this issue is significant because peace negotiations between Israel 
and the Palestinians have not yet been truly successful, and Hamas’ future involvement 
may be crucial but its limited by their current classification. 
 
Plans following graduation: I will be attending the University of Denver's Graduate 
School of Social Work to earn my master's degree in Social Work with a concentration 
in Mental Health. 
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Investigating Host-specific Diversity of Rotavirus Genotype 2 Genes 
 
Molly Sohn, Biochemistry and Molecular Biology  
Honors Advisors: Sarah McDonald and James Pease 
 
Rotaviruses are a leading cause of severe gastroenteritis in children, and infection 
results in up to 128,500 deaths among children annually. In addition to infecting 
humans, rotaviruses with genotype 2 genes are able to infect a large number of 
different animal species. However, there are large gaps in knowledge about (i) the 
genetic similarities of rotavirus genotype 2 genes from strains infecting various host 
species, and (ii) the capacity of human and animal rotavirus strains to exchange their 
genes by the process of reassortment. In this study, we attempted to computationally 
elucidate host-specific genetic determinants within rotavirus genotype 2 genes. We 
did so by constructing genotype 2 phylogenetic trees for each rotavirus gene using 
nucleotide sequences. The results showed a lack of host-specific clustering of 
sequences in the trees which suggests that human rotavirus genotype 2 genes might 
reassort frequently in nature with those of animal strains. To formally test whether a 
human genotype 2 genes can reassort with an animal rotavirus, we constructed a pT7 
plasmid that encodes a prototypic human genotype 2 NSP2 gene (strain DS-1). The 
goal of future research will be to utilize this pT7 plasmid in the rotavirus reverse 
genetics system in an attempt to rescue a monoreassortant simian rotavirus (strain 
SA11) with the human genotype 2 DS-1 NSP2 gene. Altogether, this work is important 
because it informs a basic understanding of rotavirus biology and it may provide a 
platform for predicting the emergence of novel rotavirus strains in the human 
population. 
 
Plans following graduation: My goal is to attend medical school in order to obtain a 
MD/MPH and work as a physician in academic medicine and conduct clinical research. 
Until then, I plan to work as an EMT to increase my medical experience. 
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Celebrating the Foundress of Nothing: Visualizing Panoramic Notions of 
Womanhood, Martyrdom, and the Spiritual Power of Sympathy in Middlemarch 
and Ancrene Wisse 
 
Natalie Sonier, English 
Honors Advisor: Gale Sigal 
 
“Celebrating the Foundress of Nothing” explores the feminine power of sympathy and 
how young women across periods of history and into modern times grapple with this 
openness of heart to harness an immense emotional capacity and bear the burden of 
others’ strife, thus promoting societal progress. Often, those women with a true 
goodness of heart go unrecognized, while others capable of greatness outwardly 
affect change. The current work exemplifies Dorothea, from Eliot’s Middlemarch, and 
the anchoresses, whom Ancrene Wisse addresses, as thoroughly good women, who 
endure misfortune far more tolling on their selfhood than their individual acts of 
sacrifice are distinctly influential among their distant public spheres. Here, I draw 
parallels between accounts of the sacrifice and suppression of these women, and focus 
on the innocence of their duty to versions of God – men whose unsolicited authority 
revokes them of their feminine privileges. Nevertheless, I assert the bond of sisterhood 
and the amassed sympathetic capacity for not only the other, but also the self, born of 
emerging womanhood helps these women build resilience against their distress. I 
come to the conclusion that these women ultimately uncover a greatness that is 
defined uniquely by their goodness and ability to overcome, strengthened by 
numbers. 
 
Plans following graduation: Working in Charlotte, NC as a Copywriter in the 2020 
Launch Program at Red Ventures. 
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Combating the Opioid Epidemic: The Effect of Medication-Assisted Treatment on 
Opioid-Related Deaths 
 
Daniela Soviero, Economics 
Honors Advisors: Francis X. Flanagan and Amanda Griffith 
 
The opioid epidemic is a consistent problem in the United States due to the large 
number of opioid-related deaths each year. Right now, the most common treatment 
for opioid use disorders (OUDs) is through three types of medication-assisted 
treatment (MAT): buprenorphine, methadone, and naltrexone. However, MAT is 
considered controversial due to the risk of abuse of methadone and buprenorphine, as 
well as its theoretically ambiguous effect on opioid-related deaths. This paper 
estimates the impact of additional facilities offering one or more types of MAT and 
facilities offering all types of MAT on opioid-related deaths, to answer the question of 
whether MAT has a positive or negative impact on OUD. My results indicate that 
facilities offering MAT have a positive effect on opioid-related deaths, and therefore 
policymakers should conduct further research before expanding access to MAT. 
 
Plans following graduation: I plan to work as a Research Analyst at Soviero Asset 
Management, a boutique hedge fund. 
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The Representation of Subsistence and Commercial Farms in Fenner, New York 
before the Progressive Farming Movement (1855) 
 
Emma Sprinkle, Anthropology 
Honors Advisors: Eric Jones and Mary Good 
 
The transition from subsistence farming to commercial farming in the rural areas of the 
United States prepared farmers well for the industrialization to come. Although this 
transformation has been studied, the farmers in the rural areas of the North have not 
been studied as extensively as southern subsistence farmers or urban workers. 
Previous scholarship assumed that subsistence farmers either became commercial to 
become consumers or fought it to keep traditional farming close. Through my honors 
thesis research, I attempted to answer how many farmers were commercial in Fenner, 
New York (Madison County) by 1855 and what social, economic, environmental, or 
landscape factors may have influenced their switch from subsistence farming. The 85 
farmers sampled from the New York State Census were coupled with historical 
documents (e.g. town histories, resident biographies, and gazetteers of businesses) to 
form the basis of the data set. The data set was enhanced with a GIS-based spatial 
analysis of settlement patterns and landscapes using the digitized maps of Madison 
County from 1853 and 1875. The results showed that commercial farmers were the 
majority, but they still held on to traditional farming by farming oats while they 
reoriented their farm’s sheep and cows to commercial endeavors. In conclusion, the 
innovation of commercial farming was not necessarily in opposition to the traditional 
practices of subsistence farming; rural America’s journey to commercialization was not 
as static and simple as it has been portrayed in the past. 
 
Plans following graduation: undecided
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Quantitative Particle Tracking of Marine Bacteria for Ecological Studies 
 
Samantha Spritz, Biology  
Honors Advisor: Sheri Floge 
 
Marine microorganisms drive global scale biogeochemical cycles and control ocean 
responses to global climate change. Marine cyanobacteria are globally important 
primary producers and play key roles in carbon fixation and export to the deep sea, 
thereby slowing global warming. There is growing recognition that interactions among 
diverse microbes at micron-scales drive these biogeochemical cycles. Developing 
methods to study the motility of these marine microorganisms will lead to a better 
understanding of the foundation of major biogeochemical cycles. In this study, I aimed 
to develop methods to image and track motility of marine cyanobacteria and 
heterotrophic bacteria. The primary challenge was to achieve high-quality optics on 
the inverted microscope while also allowing organisms to move freely under a 
coverglass. Using HCImage software and a monochrome camera on the inverted 
microscope, I collected videos of Synechococcus aggregates and heterotrophic 
bacteria, and tracked cell motion with Aivia particle tracking software. These methods 
will enable real-time live sample investigations of microbial interactions, further 
advancing the field of marine microbial ecology. 
 
Plans following graduation: I will be getting my Master's degree from USF Morsani 
College of Medicine next year while also applying to medical school. 
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Linguistic Analysis of Political Biases in Media Reporting of the 2018 IPCC Report 
 
Julia Stevens, English 
Honors Advisor: Zak Lancaster 
 
A 2018 report released by the United Nations’ International Panel on Climate Change, 
entitled "Global Warming of 1.5 °C", marked a change in environmental discourse 
when it announced that the threshold for environmental disaster had been lowered to. 
The report and the media coverage of it show that the conversation around climate 
change is accelerating away from whether or not it is real. To study where the 
discourse is shifting, ten news reports about the 2018 IPCC report were chosen based 
on political biases to form a corpus with five samples from left-leaning publications and 
five samples from right-leaning publications. This corpus was then analyzed 
linguistically using subsets from Martin and White’s appraisal framework to see how 
journalists subtly position readers on the topic of climate change on a political bias. 
The analysis found that the left-leaning articles trend toward endorsing the IPCC when 
presenting its claims, whereas the right-leaning articles use countering to open up 
room for uncertainty in the IPCC’s authority, or take a more neutral stance. It also 
found that both sides of the corpus use intensification in their language to describe 
climate change. However, the right side is more likely to use upscaling in description 
of the mitigation strategy, as opposed to the left side using upscaling to describe the 
ecological effects. These findings point to the notion that while climate discourse is 
moving away from whether or not climate change is real, there are still subtle ways 
that political biases and journalistic norms shape its communication. 
 
Plans following graduation: Editorial Internship with "Academic Medicine" Journal with 
the Association of American Medical Colleges. 
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The Jewish Community of Saaz: Using Locality and Industry to Understand the 
Holocaust 
 
Emilia Sywolski, History 
Honors Advisors: Barry Trachtenberg and Michael Hughes 
 
Hitler’s desire to unite the Volksdeutsche under a central power and the subsequent 
annexation and invasion of Czech regions from 1938 to 1939 complicated relationships 
between Jews and non-Jews in small communities throughout the country before, 
during, and after the war. Some historians who study the history of the Central-
European Jewry have focused on collective experiences through a centralized research 
approach. By decentralizing Holocaust narratives and deconstructing survivor 
experiences at a local level, historians can rewrite collective experiences to include 
victim and survivor experiences in more nuanced ways. Microhistory writing in 
Holocaust research utilizes sources types which tend to highlight locality, and among 
these source types is survivor video testimony. Through the consultation of public 
records organized by the Foundation of the City Saaz, survivor video testimony 
through the Shoah Foundation Visual History Archive, and the micro-histories of other 
towns and cities, this paper evaluates the role of the agricultural industry and the 
extent to which relationships between Jews and non-Jews may have been secured on 
the basis of economic growth. Evaluating these sources informs the way that the 
Jewish community in the town of Saaz experienced the Holocaust as similar or 
different to other Jewish communities throughout the Sudetenland. Although 
conducting microhistories and decentralizing research into genocidal events presents 
challenges, often in the way of recovering public records and accessing quantitative 
data, re-evaluating collective experience throughout history at a local level is 
important because excluding the narratives of small communities limits the scope of 
our interpretation of historic events. 
 
Plans following graduation: I plan to take a year off to work before attending law 
school. 
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A Toxic Affliction: Societal Implications of Racism in International Football 
 
Bijan Todd, Communication  
Honors Advisor: Michael Hyde 
 
The fallout from the 1950 World Cup final in Brazil proved to be the first 
demonstration of widespread, conspicuous racism on the face of international football. 
Since the ‘Maracanazo’ tragedy, as it was called, instances of racism in football have 
proved to be frequent and catastrophic for the image of a sport which is ostensibly 
known to unite people from all socioeconomic backgrounds. While certain governing 
institutions in the “beautiful game” such as FIFA and UEFA have taken steps to 
condemn bigoted actions on the part of fans, it has done little to quell these 
sentiments among supporters. At a time when anti-Semitism appears to be growing in 
Europe (one region of the globe particularly distressed by racist football fans), teams 
and players themselves have also taken action against racism, such as German giant 
Borussia Dortmund pledging funds to Holocaust museums and organizing educational 
field trips to concentration camps. But what perhaps is most troublesome about this 
trend in international football is its implications on society as a whole. Racially 
motivated acts of violence have stained not only certain football teams, but the global 
community as well, and perhaps convey a frightening dilemma: humanity might be 
growing more distant and hateful than ever before. Pertaining to Wake Forest 
specifically, racism has reared its ugly head on our campus as well, revealing that the 
so-called “bubble” we live in is certainly not immune to the racism that has pervaded 
international sport and civilization as we know it. 
 
Plans following graduation: I will return to my home in Washington, D.C. and continue 
to search for jobs in my intended field of sports broadcasting. I will also network and 
update my resume, cover letters, etc. 
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What the Frack? An Analysis of the Impacts of Hydraulic Fracturing on the Public 
Education System in North Dakota  
 
Caroline Tompson, Economics  
Honors Advisor: Amanda Griffith 
 
The technological innovations in the late 2000’s enabled once non-viable oil and 
natural gas deposits to suddenly become lucrative through a new technique: hydraulic 
fracturing, otherwise known as fracking. The Bakken Formation, one of the largest oil 
and gas formations in the United States, lies underneath North Dakota. As a result of 
drilling improvements, oil and gas companies began creating operations in North 
Dakota to access the Formation, generating jobs and enticing relocation to the area. 
The resulting local economic boom presents a unique opportunity to study the effects 
of fracking booms on the public school system. By exploiting the homogeneity of 
North Dakota, I employ a difference in differences model to estimate the causal impact 
exposure to fracking has on the public school system at a county level via property tax 
revenues, enrollments, number of full time equivalent teachers, instructional salaries, 
and outlay for construction and instructional equipment. I find that for counties with 
high exposure to fracking there is an average increase in property tax revenues by 
29.5%, an increase in primary enrollment by 25.44 students, and an average decrease 
of 3.665 primary full-time equivalent teachers. Counties with low exposure to fracking 
see a 26.1% increase in property tax revenue, and though the coefficients are similar, 
there is no significant effect on primary enrollment or teacher numbers. 
 
Plans following graduation: I will be attending North Carolina State University in the 
fall to pursue a Doctorate in Economics. I look forward to continuing my education in 
economics, growing as a student and researcher, and the opportunities that lie ahead. 
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Lithic Economy of the Late Woodland Piedmont: Exploring Flake Curvature as 
Means of Determining Reduction Stage and Access  
 
Garrett Toombs, Anthropology 
Honors Advisors: Eric Jones and Paul Thacker 
 
Andrefsky’s (1986) experimental study of flake curvature showed that this 
measurement could be used as an indicator of lithic reduction stage in the process of 
producing triangular projectile points. He recorded the curvature of the flakes 
produced as they were removed from the core in order. His study showed a trend of 
flakes becoming flatter as the point nears completion. However, Andrefsky’s study was 
never meant to be a definitive study on curvature; it was supposed to start a 
conversation that would explore variability through successive studies. This study seeks 
to assess the applicability of Andrefsky’s study to a particular region, the North 
Carolina and Virginia Piedmont. From 600-1600 CE three slight variations of the 
triangular projectile point form—called Uwharrie, Carraway, and Clarksville—are found 
at Piedmont Village Tradition (PVT) sites across the region. In order to build upon his 
work, I replicated Andrefsky’s study and produced all three projectile point types, 
collected their flake assemblages, and applied Andrefsky’s formula for measuring 
curvature of those flake assemblages. While my results did not match Andrefsky's, 
closer examination revealed possible explanations for existing discrepancies allowing 
me to use my results to comment on the lithic economy of the late PVT. 
 
Plans following graduation: Uncertain given the current global situation.
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Token Black Women? Narratives of Black Women in White Greek Letter 
Sororities 
 
Kara Towery, Anthropology 
Honors Advisor: Sherri Lawson Clark 
 
Sororities are a means for women to build community within the greater collegiate 
realm and have been a part of the collegiate experience since 1870. This study sought 
to understand the lived experiences of Women of Color in Panhellenic sororities and 
how they navigate their racial identity in a White Greek Letter organization. 
Throughout the spring semester, I conducted semi-structured interviews with Women 
of Color who are members of a Panhellenic sorority at a Predominantly White 
Institution. Using Clifford Geertz’s Symbolic Anthropology and Richard Delgado’s 
Critical Race Theory to guide my research, I examined the decision-making processes 
of my participants seeking membership in a Panhellenic sorority; their experiences 
during recruitment; and their experiences after becoming active members. Their 
decision-making process was influenced by their experiences first semester; lack of 
exposure to National Panhellenic sororities; and their socialization of racial identity. 
During rush, participants noted that their experiences at the “parties”; connections 
prior to rush; and the sororities’ subconscious emphasis on appearance influenced 
where they decided to seek membership at the end of rush. Since becoming active 
members, my participants have had leadership opportunities; created lifelong 
friendships; and felt their racial identity has been supported in their sorority. All but 
one participant had an overall rewarding experience as a member of their sorority. 
This research indicates that Women of Color who join Panhellenic sororities can find 
community and have rewarding experiences, which coincides with the literature that 
those who choose to participate in cross-racial membership have overall positive 
experiences. 
 
Plans following graduation: Following graduation, I am taking a gap year to work as a 
Medical Scribe before applying to medical schools to pursue a career as a physician in 
Pediatric Medicine or Obstetrics and Gynecology. I believe that my Anthropology 
degree will allow me to have a more holistic perspective of medicine and human 
culture by being able to deliver effective and community-oriented primary care to 
patients through having a deeper understanding of the cultural, ethnic, and 
socioeconomic backgrounds from which my patients may come. 
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A Rhetorical Analysis of Colin Kaepernick: From a Star NFL Player to a 
Remarkable Activist 
 
Rita Venant, Communication 
Honors Advisor: Alessandra Von Burg 
 
The controversy behind if athletics is an appropriate space to address political matters 
continues to be a question many Americans pose. During the 2016 National Football 
League (NFL) season, Colin Kaepernick, a San Francisco quarterback, decided to not 
stand for the playing of the national anthem, each game, as an act of silent protest. He 
believed that by using his platform as a professional athlete, he could give a voice who 
did not have the platform to do so. By not standing for the playing of the national 
anthem, he brought awareness to his beliefs regarding the systemic oppression and 
racialized injustice that occurs in the United States. Kaepernick’s activism was 
revolutionary as it became a social media revolution, the face of Nike’s campaign, and 
caused a national debate. 
 
This paper analyzes the overall controversy behind Colin Kaepernick’s activism in three 
parts: 1) how Kaepernick embodies qualities of a citizen-athlete--past and present; 2) 
the role social media played in his activism, leading him to become a social media 
phenomenon; and 3) enthymematic notions of sacrifice, focusing on citizenship and 
athletics, within Nike’s 30th anniversary ‘Just Do It’ advertisement campaign. This 
paper will give readers an understanding of who Colin Kaepernick is and the effect 
activism has on driving social change. 
 
Plans following graduation: Pursuing a graduate degree in Business Management.
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Global Warming and Cultural Norms: Case Studies from the Pacific 
 
Christopher Verrill, Politics and International Affairs 
Honors Advisors: Will Walldorf and Betina Wilkinson 
 
As global warming becomes more of a threat to all major life structures on earth, 
states are increasingly choosing to pass legislation that aims to limit carbon emissions. 
I argue that unlike neorealism and economic interest theories, a theory centering 
cultural norms within states can explain why and how these pieces of legislation come 
to pass. To test this theory, I look at three developed island states in the Pacific: Japan, 
where domestic cultural norms were the driving force behind the ratification of the 
Kyoto Protocol; New Zealand, where the lack of a robust domestic norm that urges 
action on limiting carbon emissions has led to lackluster climate change policy; and 
Australia, where highly contested cultural norms have led to policy instability. 
 
Plans following graduation: My plan is to work for a few years and then work to get my 
doctorate in politics and international affairs and teach. 
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Investigating Discriminatory Patterns in Faunal Remains from Everyday and Ritual 
Contexts at Three Late Woodland Sites in the Upper Yadkin River Valley  
 
Alyssa Walton, Anthropology 
Honors Advisor: Paul Thacker 
 
Symbolic understanding and use of animals in ritual is understudied in the prehistoric 
Southeast, particularly at non-Mississippian sites. This project examines three Late 
Woodland Native American sites in the Upper Yadkin River Valley (Donnaha, T. Jones, 
and Porter) to investigate the use of animal remains in ritual vs. everyday contexts. 
Four contexts were examined: 1. burial feature fills initially interpreted as unassociated 
with burial activities, 2. sheet middens, 3. trash pits adjacent to interment locations, 
and 4. cooking pit features adjacent to interment locations. Over 500 faunal remains, 
including bone, antler, fish scales, mussel and gastropod shell, and egg shell were 
examined. After identification, zooarchaeological indexes such as NISP by species, 
element, and anatomical side and MNI were tabulated. Diversity within each context 
and site was calculated using Simpson’s Diversity Index. This project found that there 
were discriminatory patterns between everyday and ritual contexts at Donnaha, but 
not at T. Jones and Porter. This study hypothesizes that these differences are 
attributed to occupational and behavioral differences between sites, but further 
archaeological analysis is necessary to examine each possibility. A major conclusion of 
this project is that there is behavioral variation between feature and activity area. It is 
common for one excavation unit to contain multiple features, meaning underlying 
behavioral patterns as discerned by micro-context can be overlooked or 
misinterpreted. In order to accurately portray prehistoric people of the Piedmont, 
assemblages must be analyzed by context instead of examining the totality of a faunal 
or artifact sample from a site. 
 
Plans following graduation: I am moving to Washington D.C. after graduation, and 
plan to pursue a graduate degree in anthropology in the next few years. 
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SLC transport protein plays a pivotal role in the efficacy of a potent DNA- 
targeted hybrid anticancer drug 
 
Noah Watkins, Chemistry 
Honors Advisor: Ulrich Bierbach 
 
As drug resistance in cancer treatment regularly impacts the efficacy of most standard- 
of-care oncology drugs, the development of mechanistically distinct chemotherapies is 
vital to the future of personalized treatment regimens. A bioinformatics analysis was 
performed between the NCI-60 screening results of a highly potent platinum-acridine 
agent and gene expression profiles of the screened cell lines. Analysis revealed 
substantial and significant positive correlation between chemosensitivity to the hybrid 
compound and expression levels of human multidrug and extrusion protein 1 
(hMATE1), classifying the protein as a predictive marker for the efficacy of the hybrid 
agent. The vital role of hMATE1 was validated by transporter inhibition assays, run via 
an in vitro model of lung adenocarcinoma with the A549 cancer cell line, which exhibits 
high expression levels of the membrane transporter. Inhibition effects on both uptake 
and chemosensitivity were examined. Results of the investigation suggest potential use 
of hMATE1 (SLC47A1) as a clinical biomarker to identify tumors likely to demonstrate 
notable response to the hybrid platinum-acridine agent 
 
Plans following graduation: Chemistry Ph.D. program at Duke University 
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How Does Foreign Import Penetration Impact US Particulate Matter Pollution? 
Evidence from the China Shock  
 
Amanda Wilcox, Economics 
Honors Advisors: Mark Curtis and Allin Cottrell 
 
The last two decades have seen both a significant reduction in air pollution caused by 
the US manufacturing industry and a sharp rise in imports of Chinese manufactured 
goods. Some literature has attributed recent reductions in US manufacturing pollution 
to the establishment of the Environmental Protection Agency (EPA) and the 
enforcement of the Clean Air Act of 1970, but is it possible that increased import 
exposure also exerted influence? This paper explores the driving forces behind large 
observed declines in air pollution from US manufacturing, focusing specifically on 
identifying the contribution of international trade. I find that both increased trade 
exposure to China and air quality regulation via nonattainment designation had 
impacts on particulate matter 2.5 emissions at the US commuting-zone level during the 
decades preceding and following China’s emergence on the global market. 
However, regulation exerted a much larger influence. Between 1990 and 2000, the 
difference in particulate matter 2.5 emissions reductions in tightly regulated versus 
loosely regulated commuting zones was approximately 60 times greater than the 
difference in emissions reductions in highly trade-exposed versus minimally trade- 
exposed commuting zones. Between 2000 and 2007, the same measure was 
approximately 18 times greater. I find that more than a 99th-percentile increase in 
Chinese import penetration (approximately $6.2 billion over a decade) would be 
required to reduce particulate matter 2.5 emissions on a level equivalent to 
nonattainment designation. 
 
Plans following graduation: I will join the Federal Reserve Board's Division of 
International Finance as a research assistant for the next two years, working as a Euro 
Area research assistant in the section of Advanced Foreign Economies. 
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Re-Interpreting Civil Rights History: The African-American Freedom Struggle in 
Academic and Public Memory  
 
Emily Wilmink, History 
Honors Advisor: Ben Coates 
 
This project focuses on the climactic decade of the 1960s in the United States: a 
decade that witnessed an end to legal segregation, but also divisive responses to the 
United States’ escalation of the war in Vietnam. Analytically, this project evaluates the 
historiography of the African-American freedom struggle, and the opportunities its 
historiographic framing provides to transcend the conventional understandings of the 
American Civil Rights and antiwar movements. Specifically, this project performs three 
intellectual tasks. First, it outlines the historiographic intervention of the African- 
American freedom struggle in relation to the current state of the field of Civil Rights 
History. Second, it applies this intervention to a case study of SNCC, which, as an 
organization, exemplifies the larger, multifaceted struggle to achieve racial equality 
that extended beyond the conventional understanding of civil rights. Third, it extends 
this intervention to the practice of public history to show how this particular 
historiographic reframing can allow conventional civil rights museums to present a 
more comprehensive narrative of the African-American freedom struggle to public 
audiences. While this project focuses on the decade of the 1960s, it serves as just one 
example of history that is able to apply the reframing of the African-American freedom 
struggle. Ultimately, from the founding of the nation to contemporary politics, this 
historiographic application is able to present more comprehensive narratives of the 
African-American freedom struggle and, in doing so, will bridge the nation’s past to 
the modern struggle for racial equality in the twenty-first century. 
 
Plans following graduation: I plan to stay at Wake Forest to attend Law School. 
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Beyond Boone: Considering the Kentucky Frontier’s Other Voices 
 
Andrew Wilson, History 
Honors Advisors: Jake Ruddiman and Susan Rupp 
 
As the fires burned on the outskirts of Boonesborough, heavy rain fell helping spare 
the wooden structure protecting the frontier settlement. It was mid-September, 1778 
and the attacking Shawnee warriors withdrew lifting the siege of Daniel Boone and his 
fellow patriot settlers. The Siege of Boonesborough was a key battle in the early 
frontier. Beyond the smoldering perimeter of the Boonesborough fort, the Siege 
would be remembered as a vindication of American independence and western 
expansion during the earliest days of the Republic. However, this paper will show the 
shortcomings of this traditional narrative and will offer a more complete examination 
of the collision of cultures. This paper examines the Siege of Boonesborough, 
Kentucky in 1778 through the perspectives of multiple actors and sources overlooked 
by previous scholarship. Specifically, I examine and contrast four main perspectives: 
Daniel Boone and American settler commanders, Shawnee leadership represented by 
Chief Blackfish, common American soldiers including Ansel Goodman and Joseph 
Jackson, and the formerly enslaved African American Pompey who served as 
Blackfish’s interpreter. The frontier was a dynamic space at the forefront of cultural 
clashes. This paper argues that the Siege of Boonesborough in 1778, contrary to 
previous scholarship, was not merely an ancillary battle of the American War of 
Independence. Rather, it was part of a much longer war for control of the Ohio Valley 
in which Britain and Patriot forces played only a partial role. Scholars who study 
frontier history, Revolutionary America, enslavement, and Indigenous peoples would 
be interested in this paper. 
 
Plans following graduation: I will work in Human Resources for Regions Bank in 
Birmingham, Alabama. 
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Market Seasonality Anomaly: September Effect 
 
Kenny Xiao, Economics 
Honors Advisors: Sandeep Mazumder and John Wood 
 
According to the modern asset pricing theory, consumers factor all viable information 
into their valuations of an asset. This means that the prices of stocks are based on 
rational variables that are factored during the assessment of the stock. As such any 
seasonality in the market returns would be based on a variable’s seasonality. This 
paper seeks to test the effect of seasonal depression, agricultural cycle, and 
governmental activity level on the stock market seasonality during September, 
specifically the S&P 500 index returns. Upon analysis of the results, we found that 
seasonal depression and governmental activity were not significant in explaining the 
seasonality, and we found a positive correlation between the agricultural cycle and 
stock market returns. These findings illustrate that the variables tested above are not 
the dominant factors causing the September return seasonality. However, the positive 
correlation between the agricultural cycle and stock market returns is a new discovery 
among the literary sphere. 
 
Plans following graduation: I am currently working on a startup called Navi Coffee with 
two of my best friends. It is a company working to create accessible completely 
automated coffee experiences. Navi will be making NaviPorts which are self-enclosed 
units that customers will be able to purchase contactless coffee on the go! Currently, 
we are past the prototype stage and are speaking to potential investors. 



 
 

152 
 

Efficient Computation of Tucker Decomposition of Correlation-Based Tensors 
 
Binfeng Xu, Computer Science  
Honors Advisor: Grey Ballard 
 
The Tucker decomposition is a generalization of the matrix singular value 
decomposition to tensors, which are multidimensional arrays. We seek to apply the 
decomposition as a dimension reduction technique in order to analyze large functional 
magnetic resonance imaging (f-MRI) datasets of human brains. 
 
Neuroscientists are particularly interested in correlation among different areas in the 
brain, but computing and storing pairwise correlations between all pairs of brain areas 
can be infeasible, especially when the data set includes multiple participants and 
multiple trials. The current practice is to downsample the data in order to reduce the 
number of brain areas in the data, but this process loses information. We show that the 
dimension reduction via Tucker decomposition can be computed without explicitly 
computing and storing all correlations, making data analysis with the original 
granularity feasible and efficient. We demonstrate the advantage of using the full 
granularity to answer scientific questions about the data, including classifying 
participants across multiple trials. 
 
Plans following graduation: I'm going to NYU graduate program in data science. 
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Knots and Links in Pella Projection  
 
Yunxin Yao, Mathematics 
Honors Advisor: Jason Parsley 
 
Inspired by the petal projections of knots, we introduce a new model on knots and 
links called pella model. This new model has two parameters, the pella number n and 
the jump j, which together define a star polygon. The pella model (n,j) together with 
the permutation π in Sn-1 determine a specific knot type. It is a great model for random 
knots, which can be indexed by permutations and (n,j). Pella model also gives more 
freedom for links compared to petal model due to one extra parameter. In this work, 
we correlate knots in pella model (n,j) to knot invariants, including arc index, braid 
index, crossing number, stick number, etc. We also tabulate the census for pella knots 
as well as the comparison with petal knots and arc index mapping. 
 
Plans following graduation: I plan to go to graduate school in Chemistry at Duke 
University. 
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Revitalizing WeWork - An Integrated Marketing Campaign  
 
Samantha Yonehiro, Communication 
Honors Advisor: Peter Mitchell 
 
WeWork is a real estate company whose foundation is based on providing consumers 
with co-working spaces in metropolitan cities around the globe. In January of 2019, 
WeWork was at their peak with a valuation of ~$47 billion. However, after a failed IPO 
in August of the same year, WeWork was then said to be valued at under $5 billion by 
November of 2019. Shortly after a change in leadership and the indefinite 
postponement of their IPO, COVID-19 swept the world forcing economies to shut 
down and consumers to work from home. For this honors project, I posed the 
question, “Can an integrated marketing campaign save WeWork in a post COVID-19 
world?”  
 
Through the analysis of WeWork’s sudden failure, a creative plan was introduced that 
involved the launch of e-We and the integration of WeWork as a mindset and not just 
a rental space. In short, e-We brings the connected community and hardworking 
mindset to a new online platform. e-We is an online subscription service that allows 
members to create, collaborate, and connect with like-minded individuals to help 
transform an individual’s work and their surrounding communities. With this in mind, 
the integrated marketing campaign encompassed the idea of empowerment which 
included a television commercial, print advertising, content marketing, street art, 
influencer marketing, and cause marketing. Although the goal is ambitious, WeWork 
has the potential to thrive in a post COVID-19 world; however, the company must be 
willing to adapt and shift the foundations of their brand in order to do so. 
 
Plans following graduation: I am currently seeking a position in marketing or digital 
marketing in a metropolitan area, such as New York City. 
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Segmentation and Classification of Satellite Maps with Deep Learning 
 
Tian Yun, Computer Science  
Honors Advisor: Natalia Khuri 
 
Digital maps are used more and more frequently these days. However, there are times 
when web mapping applications fail in finding shortest paths to a location or might 
even navigate to roads under construction. Therefore, it is important to create up-to- 
date maps. A possible solution is to use artificial neural networks to extract map- 
related objects from satellite images, some of which are taken daily. In this project, a 
prototype was designed, implemented and validated for the detection of roads in 
satellite images. A convolutional neural network was constructed and the relationship 
between its parameters and detection performance was evaluated. Experimental 
results demonstrate that neural networks are effective in the detection and 
segmentation of roads, and future work will focus on evaluating the accuracy of 
detecting additional map-related objects, such as buildings, trees, and so on. 
 
Plans following graduation: Doing research during the summer and pursuing for 
master degree in Computer Science in the fall. 
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Exploring Bayesian Record Linkage in Synthetic Data 
 
Guanqi Zeng, Mathematical Statistics  
Honors Advisor: Nicole Dalzell 
 
The goal for this research is to explore Gutman, Afenduils, and Zaslavsky’s Record 
Linkage Algorithm from A Bayesian Procedure for File Linking to Analyze End-of- Life 
Medical Costs, published in 2013. We aimed to evaluate how this algorithm behave 
under different synthetic data settings. More importantly, we wanted to compare and 
contrast the Posterior Match Rate (PMR) for each situation, and tried to make 
generalization on how different ways of synthesizing data would impact the robustness 
of this algorithm. Coding and applying the algorithm to two distinct data sets with 
Simple Linear Regression model and Multiple Linear Regression model, we then 
performed the algorithm on two partially synthetic data sets to analyze, and calculate 
the PMRs. 
 
Plans following graduation: I'm going to enroll in M.S. Statistical Science program at 
Duke University in Fall 2020. 
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Longitudinal Measurement Invariance of Depressive Symptoms in Adolescents 
and Adults Across Race, Gender, and Age  
 
Gengrui Zhang, Psychology 
Honors Advisor: Veronica Cole 
 
The depression has been a world-wide prevalent mental health problem among 
adolescents and early adults. Research in depression across age, gender, and races 
depends on the measurement quality of the instrument used in the study. This study is 
focused on longitudinal measurement invariance analysis of a frequently used rating 
scale, the Center for Epidemiological Studies Depression Scale (CES-D), which was 
used in The National Longitudinal Study of Adolescent to Adult Health (Add Health). 
Since the CES-D scale has not been fully validated as a reliable scale for use to 
measure depressive symptoms in different age groups, a measurement invariance 
analysis is needed to evaluate the scale and determine whether CES-D is appropriate 
to measure the depression on the basis of different age, gender, and race groups. 
Two types of measurement invariance, configural and metric, have been tested in the 
analysis in order to demonstrate if CES-D measures only one latent construct (i.e. 
Depression) and if all items in CES-D measure the depression at the same level. The 
results demonstrated that CES-D is not a good scale in measuring depression across 
race, gender, and age because many items do not have measurement invariance. 
 
Plans following graduation: Go to graduate school. 
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Understanding Self-Dual Games and Its Generating Algorithms 
 
Haotian Zhang, Mathematics  
Honors Advisor: Jason Parsley 
 
In this project, we are interested in uncovering the properties of self-dual games, an 
important type of directed games. In particular, this project will elaborate upon 
algorithms used in generating all self-dual games among directed games with 6 or 
fewer voters. Then, we will make predictions on posets of 7-voter self-dual games. 
 
Plans following graduation: I am going to a graduate program at University of 
Washington at Seattle. 
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