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A message from Dr. Michele Gillespie,
Dean of Wake Forest College

Welcome toour 13" Annual Undergraduate Research Day |
behalf of the URECA Center! This wonderful event encoura
the sharing of ideas and ce
discovery guided by their faculty mentors. It is a pleasure to
these young schafs present their original research and creat
works across all academic disciplines with the Wake Foli
community.

Undergraduate Research Day is one of my favorite events
campus. It is a pure joyp walk through ZSR Library and spea|
with the studenpresenters about their projeetsd the different
ways they have collaborated with their faculty mentors.

Today would not be possible without the support of the URE
Center, with its strong faculty board. As Dean of the College, |
always impressedybthe commitment of our faculty and staff t
nurture some of our best and brightest students to be |
outstanding thinkers and creators of new knowledge.

Sincerely,

Sl A

Michele Gillespie
Dean of the College
Presidential Endowed Chair of Southern History
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Confronting the Nazi Holocaust and the Lessons for
America: Panel Discussion

Z. Smith Reynolds Library, Room 204, 4:00 pm

In Spring 2019, WFU students participated in a Study Abroad
course, traveling to Central Europe to compare how Germany,
the Czech Republic, and Poland have contended with the
memory of the Holocaust. Under the direction of Prof. Barry
Trachtenberg, Rubin Presidential Chair of Jewish History and
Director, Jewish Studies Program, students read scholarly and
popular articles on how European countries have confronted
their genocidal histories through their own national
perspectives and post-war history. Students examined how the
current rise of right-wing nationalism in Europe has influenced
Holocaust discussions today.

Immediately prior to this trip, it was (re)discovered that WFU
established its original endowment through the sale of
enslaved Africans. This came after a difficult academic year in
which the university’s history with white supremacy was a topic
of discussion and protest.

In this panel discussion, class participants Amanda Wilcox,
Madison Zehmer, Morgan Milhollen, and Danny Sysler will
present on how European countries are confronting the legacy
of the Holocaust and possible lessons for the US in general and
Wake Forest in particular as we contend with the history of
American slavery and white supremacy. Research for today’s
presentations are supported by other students who
participated in the course — Ashley Brown, Christina
Griesgraber, Nick Lalli, and Nick Karras.

NOTE: This study abroad experience was sponsored in part by the
Wake Forest University Humanities Institute, with support made
possible by a major grant from the National Endowment for the
Humanities. Any views, findings, conclusions, or recommendations
expressed in this panel discussion do not necessarily represent those
of the National Endowment for the Humanities.



Oral Presentations
Session A
Room 476 ZSR Library

3:30-3:40 Andrew Logan
Operationalizing Gross National Happiness

3:45-3:55 Kylie Reed
Change in Quantitative Computed Tomography-
Derived Cortical and Trabecular Bone Compartments
after Sleeve Gastrectomy

4:00-4:10 Nicole Rogers
Head Kinematics in Rodeo

4:15-4:25 Elijah Shalaway
Sports and Literacy: An Analysis of Scholarship since
Title IX

4:30-4:40 Bifeng Xu
Tucker Decomposition on High Dimension Neural
Activity Tensors

Faculty Moderator:
Dr. Kristen Beavers

Assistant Professor
Department of Health and Exercise Science



Oral Presentations
Session B
Room 477 ZSR Library

3:30-3:40 Ellie Bruggen
The Role of Women in Spain's Farm Tourism Industry

3:45-3:55 Emelyn Hatch
A Durus Circulus: Farmer, Nature, & Civil Conflict in
Vergil's Georgics

4:00-4:10 Andrew Murphy
The Edgeworth Letters and Late-Enlightenment
Education

4:15-4:25 Katherine Quinn
Finding Friends as a Foreign Fiddler: Characteristics
of Open Music Sessions in Ireland and Scotland

4:30-4:40 Jacob Thomas
Art and Cultural Continuity in Chile: Mapuche
Creative Rhetoric

Faculty Moderator:
Dr. T.H.M. Gellar-Goad
Associate Professor
Department of Classical Languages
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Research Day 2019 Oral Presentations
Wake Forest University

The Role of Women in Spain's Farm Tourism Industry

Ellie Bruggen
Major: Politics and International Affairs

Mentor: Peter Siavelis, Politics and International Affairs

Combining an interest in gender, rural development, and the
power of stories, this study examined the role of women in Spain’s
farm tourism industry and their empowerment, or lack thereof, in
a patriarchal society. Responding to needs for economic
diversification, farm tourism has expanded as an industry that
provides visitors with idyllic countryside escapes featuring
horseback riding, gastronomy, and local activities. My project led
me to five farm tourism sites in Spain. Through observation and
interviews with proprietors, professors, and other stakeholders, |
concluded that the role of women is multifaceted. It is also
simultaneously empowering and disempowering. In some ways,
the industry gives women greater autonomy and a way to
generate disposable income. On the other hand, the domestic
chores accompanying farm tourism can further entrench gender
roles, given that in most cases women cook and clean more than
their husbands. Each individual presented a highly nuanced
perspective of the farm tourism industry and her role within it.
However, the majority of women noted that while they feel more
empowered than their parents’ generation, machismo persists in
evolving ways. The inherently subjective and ever-changing
notions of sexism, gender, and empowerment cannot be well
generalized nor confined; they mandate infinite investigation
from all fields and perspectives, and they require deep,
compassionate conversations. These enriching dialogues formed
one of my most salient takeaways from this experience; we simply
cannot forget that every theory and policy that we vehemently
debate should be rooted in the diverse human lives whom they
affect.
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Research Day 2019 Oral Presentations
Wake Forest University

A Durus Circulus: Farmer, Nature, & Civil Conflict in
Vergil's Georgics

Emelyn Hatch
Major: Classical Languages (Latin)

Mentor: T.H.M. Gellar-Goad, Classical Languages

| analyze the vocabulary of fertility and barrenness in Vergil's
Georgics in order to examine the relationship the poem
establishes between humankind and nature. | first define and
catalogue adjectives that convey fertility and barrenness in the
Georgics, providing an overview of their various functions in
context. | then proceed to argue for the centrality of one of
these words, durus (meaning “hard,” “harsh,” “uncultivated”),
more so than words of fertility, to characterizing the
relationship between humankind and nature and creating a
recurring, cyclical impression of violence and civil war
throughout the poem. Finally, | interrogate the utility and
morality of the poem’s depictions of human expressions of
duritia — namely warfare and sacrifice. Although the ostensible
project of the Georgics as it is outlined in the first lines of the
poem is to explain how the farmer may bring about
productivity in his environment, | show that the poem succeeds
in portraying the relationship between farmer and nature not
as one of fertility or abundance but as one of barrenness that
comes as a consequence of violence and civil war.

11



Research Day 2019 Oral Presentations
Wake Forest University

Operationalizing Gross National Happiness

Andrew Logan
Major: Mathematical Economics

Mentor: John Dalton, Economics

Bhutan is the first country to design economic policy around
the maximization of Gross National Happiness (GNH) in lieu of
per capita GDP. This has generated a great deal of
international attention — around the world, GNH is being
heralded as a revolutionary development paradigm that can
and should displace development economics’ focus on the
maximization of per-capita GDP. Lost in this GDP vs GNH
debate is a discussion of the tangible differences between
policy outcomes dedicated to maximizing GNH as opposed to
those that seek to maximize GDP. This paper initiates such
discussion by examining how GNH has been operationalized
in the Bhutanese economy. It finds that Bhutan’'s economic
planning body designs policy around the achievement of
orthodox economic targets in line with the logic of GDP and
retroactively justifies that they were designed with the
intention of maximizing GNH. This disconnect between the
rhetoric and reality of GNH is the result of a lack of a common
definition of GNH across different bureaucratic organizations
in Bhutan.

12



Research Day 2019 Oral Presentations
Wake Forest University

The Edgeworth Letters and Late-Enlightenment Education

Andrew Murphy
Major: English

Mentor: Jessica Richard, English

The Maria Edgeworth-Rachel Mordecai correspondence held
in the Southern Historical Collection at the University of North
Carolina is an interesting artifact of Irish and American
intellectual history, as Edgeworth was one of the most famous
authors of her time and Mordecai a middle-class American
woman with no literary aspirations. The correspondence
between the Anglo-Irish Edgeworth and the Jewish American
Mordecai reveals a powerful story about religious tolerance
and education — one which has been largely ignored despite
its importance to history. Materials such as a pencil drawing of
Edgeworthstown House (the Edgeworth family’s ancestral
home) communicate ideas about education and the system of
"accomplishments” while facilitating interaction across the
Atlantic Ocean. The letters themselves shed light on a
friendship between two women who never met each other in
person, but who enjoyed a relationship that lasted over twenty
years. Accomplishment (by which is meant drawing, playing an
instrument, speaking French, dancing, etc.) and science are
among the most interesting subjects of the letters, and are the
focus of this paper. Many of the letters were sent with samples
of plants, illustrating a scientific exchange between the United
States and lIreland and the Enlightenment educational
ideology which encouraged such exchange. The drawing and
the plant samples, in particular, offer us an excellent view of
how education and ideology were integrated into everyday
discourse at the end of the long Eighteenth Century.

13



Research Day 2019 Oral Presentations
Wake Forest University

Finding Friends as a Foreign Fiddler: Characteristics of
Open Music Sessions in Ireland and Scotland

Katherine Quinn
Major: Psychology

Mentor: E. J. Masicampo, Psychology

Music provides a community for similarly-passioned
individuals. Some music cultures are exclusionary towards
newcomers wanting to join pre-existing groups. Others have
inclusive music settings available. What makes the inclusive
spaces so different from the exclusive ones? By observing
open music sessions in Ireland and Scotland, this research aims
to lessen the information gap on components of inclusive
music settings and their cultural implications. A total of 40
music venues were observed (24 Irish and 16 Scottish), for
instruments, characteristics of the physical space, and
demographics and interactions between musicians and the
audience. Statistical analyses found only five significantly
distinct variables with p < 0.05 among the 35 chi-square tests
of independence. Compared to Scotland, Ireland was more
likely to have accordions, flutes, whistles, solo ballad singers,
and a dance floor. This may suggest a cultural difference of
popularly used instruments, the importance of ballads, and the
prevalence of dance. It is inconclusive as to what variables
clearly contribute to the inclusivity of these music
environments. Loose trends in space allocation and social
interaction may suggest a balance between offering an
intimate feel for the audience and ensuring respect for the
musicians in Irish and Scottish culture. Future research is
needed with a larger and more robust sample with more
observable variables of space characteristics, demographics of
musicians and audience, and their social interactions.

14



Research Day 2019 Oral Presentations
Wake Forest University

Change in Quantitative Computed Tomography-Derived
Cortical and Trabecular Bone Compartments after Sleeve
Gastrectomy

Kylie Reed
Major: Health and Exercise Science

Mentor: Kristen Beavers, Health and Exercise Science

Background: Most studies evaluating surgical weight loss associated
bone loss use dual energy x-ray absorptiometry (DXA) acquired areal
bone mineral density (aBMD). Less susceptible to artifact than aBMD,
volumetric BMD (vBMD) acquired by quantitative computed
tomography (QCT) allows for measurement of trabecular and cortical
bone. Robust assessment of compartmental bone change provides
insight into the biology of surgical weight loss associated bone loss.
Methods: Data comes from an ongoing pilot RCT (NCT03411902)
examining use of oral bisphosphonates as a counteractant strategy
to surgical weight loss associated bone loss. Single energy helical CT
scans of the hip (superior acetabulum to mid-femur) were collected
at baseline and six months (Siemens SOMATOM Definition Flash dual
source CT scanner; Siemens Healthcare). Total hip (TH), femoral neck
(FN), and trochanter (TR) cortical and trabecular vBMD were
quantified using QCTPro (Mindways Software, Inc., Austin, TX).
Results: Data collection is ongoing. Baseline demographic data are
available for 24 individuals (age: 56+6.7 years, 83% female, 21%
black, BMI: 44.8+6.1 kg/m?); 6-month vBMD data are available for
five participants. Among participants with follow up data, weight loss
at six months was -15.7+5.5%. Trabecular vBMD declined at the TH
(-2.1£5.7%), FN (-3.1+£9.5%), and TR (-2.9+3.3%). In contrast, cortical
vBMD increased at the TH (+2.7£4.4%), FN (+1.8+£8.1%), and TR
(+2.5+£8.4%).

Conclusion: Initial estimates suggest that trabecular vBMD
consistently decreases at the TH, FN, and TR while cortical vBMD
increases. Future analyses will assess compartment specific changes
in the entire study sample and treatment effects on CT-derived
metrics of bone health.

15



Research Day 2019 Oral Presentations
Wake Forest University

Head Kinematics in Rodeo

Nicole Rogers
Major: Health and Exercise Science

Mentor: Joel Stitzel, Virginia Tech / Wake Forest School of
Biomedical Engineering and Sciences

Concussions account for 12.8% of rodeo injuries, and rodeo
athlete’s heads are often unprotected and exposed to a unique
loading environment often coming in contact with the ground, the
animal, and/or the perimeter of the arena. The objective of this
study was to pilot a mouthpiece-based sensor in rodeo to
measure head kinematics associated with typical rodeo events. A
custom mouthpiece with an accelerometer and gyroscope was
deployed in a rodeo athlete during two horse riding sessions, two
roping events, and two 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
movement of the animal corresponded to head kinematics of the
athlete. During bull riding events, linear accelerations ranged
from 2.0 to 13.3 g when the animal contacted the ground. Linear
accelerations during roping events ranged from 2.5 to 7.6 g when
the equine pushed off their back hooves. During equine practice
sessions, average linear accelerations corresponded to the
horse’s gait, resulting in 1.1, 2.4, and 2.5 g for walking, trotting,
and loping, respectively. Furthermore, the subject received direct
head contact following a fall during bull riding, resulting in peak
resultant linear acceleration of 24.8 g. Results demonstrate that
rodeo athletes are exposed to wide ranges of head accelerations
during normal participation of the sport that correspond to the
animal’s movement. This pilot study provides a framework for
future research and yielded the first head kinematic data in rodeo.
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Research Day 2019 Oral Presentations
Wake Forest University

Sports and Literacy: An Analysis of Scholarship since Title
IX

Elijah Shalaway
Major: English

Mentor: Alan Brown, Education

This research idea was inspired from the book Developing
Contemporary Literacy through Sports: A Guide for the English
Classroom by Alan Brown and Luke Rodesiler. The purpose of
this study has been to investigate how and why secondary
teachers of literacy and English language arts account for
students’ interests in sports and sports culture, as documented
in peer-reviewed academic journals from 1972 through 2018.
Two basic questions guided this project: (1) Based on a review
of peer-reviewed articles published since the enactment of
Title IX in 1972, how do secondary teachers and teacher
educators account for students’ interests in and knowledge of
sports and sports culture in the English language arts
classroom? (2) Based on this review, how do secondary
teachers and teacher educators rationalize their decisions to
incorporate or not incorporate sports in the English language
arts classroom? Across five academic journals containing
4700+ articles, the study has found hundreds of articles
articulating the benefits of sports-related content in the
English language arts classroom. The greatest trend to date
relates to the reading and writing interests of K-12, which
include popular sports such as baseball, soccer, football, and
basketball. For instance, one article examines a student who
refused to read. Once the teacher noticed his interest in soccer
and providing him with further reading about the sport, he
began to participate in class and asked for more books. This is
just one example of the positive impact sports literature can
have on students.
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Research Day 2019 Oral Presentations
Wake Forest University

Art and Cultural Continuity in Chile: Mapuche Creative
Rhetoric

Jacob Thomas
Major: Spanish

Mentor: Andrea Echeverria, Spanish and Italian

The occupation of indigenous Mapuche land in the Southern
region of Chile precipitated a forced emigration of Mapuche
people to Santiago for economic incentive. This transition
facilitated creative rhetoric that illustrates the political nuance
of this migration. Contextually, the political organizing of
Mapuche people in response to legislative and military
developments underpins the rhetoric of demands for Mapuche
rights and land acknowledgements. In Santiago, | wanted to
investigate how migration ultimately contributed to a new
understanding of Mapuche identity that factors into
contemporary modes of cultural continuity. Through
qualitative analysis, by attendance and evaluation of
manifestations of cultural continuity and preservation in the
city, | examined the ramifications of this migration on a new
understanding of Mapuche identity. This analysis determined
many demonstrations of Mapuche cultural continuity and
rhetoric in Santiago are rooted in efforts towards just
treatment, autonomy, and the significance of land
acknowledgement in Southern Chile. In contemporary Chile
the advent of Mapuche poetry, film, and theater in Santiago
follow these themes of cultural continuity harkening back to
the historical context of occupation and oppression of the
nineteenth and twentieth centuries.

18



Research Day 2019 Oral Presentations
Wake Forest University

Tucker Decomposition on High Dimension Neural Activity
Tensors

Binfeng Xu
Major: Computer Science

Mentor: Grey Ballard, Computer Science

We implemented Tucker Decomposition on a huge set of
neural activity data and made it possible to compute the
reduced distance matrix from voxel based brain data through
High Order Singular Vector Decomposition. Then we
experimented multiple techniques in both supervised and non-
supervised learning to compare regression and clustering
performance of processed matrix from voxel and regional
based neural data, trying to discover advantages of voxel
based data, which encodes brain activity in higher specificity,
over its regional based counterpart. For example, SMOTE for
oversampling imbalanced labels, UMAP for neighbor graph
dimension reduction, and multiple regression models such as
Random Forest, SVM and GBDT. The results are biased -- there
is no unique pattern that indicates voxel based data results in
higher performance in all tasks. However, the techniques used
for decomposing TB-level tensors and experimentations on
regional vs. voxel based data tradeoff are valuable and deserve
further exploration.

19



Poster Presentations Research Day 2019
Wake Forest University

Poster #1
How Should We Think About Race within Institutions?

Kyle Adams
Major: Philosophy

Mentors: Dean Franco, English and Tom Phillips, Wake Forest
Scholars

Over the course of two months, | interned at the Institute for
African Alternatives (IFAA), a research institute in Cape
Town, South Africa that focuses on political economy, social
theory, and philosophy of race. | worked directly under the
guidance of Deputy Director Michael Nassen Smith as well as
Director Ben Turok. During my two-month stint, | researched
the concept of "rainbowism" — the concept that South Africa
can exist as a pluralistic society that celebrates the various
cultures and identities within the country’s borders. The
namesake of the concept comes from the colorful post-
apartheid national flag of South Africa, which led South
African government leaders like Nelson Mandela to declare
the country to be a “rainbow nation.” My research explores
the downstream effects of such political, institutional rhetoric
on the future of racial equity.

| examined the efforts of universities in both South Africa and
the United States to confront troubled histories with slavery,
institutional racism, and the other forms of discrimination that
have historically plagued campuses. The efforts that |
researched begin with Brown University's 2006 report on
Slavery and Justice and work up to the present day with Wake
Forest's President’s Commission on Race, Equity, and
Community.

20



Poster Presentations Research Day 2019
Wake Forest University

Poster #2

Study on the Psychological Effects of Child Sexual
Abuse and the Tradeoffs between Prosecution and
Victim Recovery

Amber Adkins
Major: Psychology

Mentors: Tess Chevalier, Psychology and Tom Phillips, Wake
Forest Scholars

In 2017, the Children’s Bureau of the U.S. Department of
Health and Human Services found the state of Kentucky to
have one of the highest rates of child sexual abuse (CSA) in
the country. This study aims to give a holistic view of the
effects of CSA on its victims, the processes which are
currently in place in Kentucky to deal with the aftermath of
CSA, and improvements which could be made to these
systems so as to lessen the negative psychological effects on
children while increasing the prosecution rates of their
perpetrators. Through archival research looking at previous
studies on the psychological effects of CSA, as well as
observations at the Children’s Advocacy Center of the
Bluegrass (a non-profit organization dedicated to lessening
the trauma experienced by child victims of sexual abuse), it
was found that these issues are highly complex. Although
there are changes which could be made in order to increase
the prosecution rates of the perpetrators of CSA, overall it
was found that prosecution may not always be what's best for
the victim.

21



Poster Presentations Research Day 2019
Wake Forest University

Poster #3
An Exploration of Contemporary Afro-German Activism

Cameron Allen
Major: Politics and International Affairs

Mentor: Molly Knight, German and Russian

This paper aims to examine the impact of various
mechanisms of social activism by exploring the contemporary
Afro-German Movement. Through a historical analysis of the
strategies employed by the founding activists of the Afro-
German Movement in the 1980s, a standard measure of
cultural implications and social progress was established. The
contemporary matters of social justice in the Afro-German
Movement include the diversification of public images and
monuments to promote inclusivity, the depletion of street
namesakes of historical leaders of racially or ethnically driven
crimes, and the improvement of progressive legislation. The
collected data encompasses literary accounts, artifact
analysis, primary publications, images, and monuments. This
report is part of a growing body of research on the present-
day consequences of racial cleansing practices leading to the
end of World War Il. In addition, original poems are included
in the report as a byproduct of writing workshops that
emphasized telling one's story with an authentic voice. The
work of contemporary Afro-German Activism relies on
literature and artistry to effectively portray sentiments and
maintain a record of social progression. In analyzing literature
as a source of activism, a very common source of self-
expression, this project will contribute to future research of
similar projects.
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Poster Presentations Research Day 2019
Wake Forest University

Poster #4

Understanding the Experience of Homelessness:
An Exploration of Winston-Salem

Zakary Amen
Major: Anthropology

Mentor: Sherri Lawson Clark, Anthropology

This project explores homelessness through the experience of
two Winston-Salem individuals and larger aid organizations
during the summer of 2019 in the city of Winston-Salem
following the conclusion of the ten-year plan to end
homelessness. Historically, these quantitative findings have
depicted that housing is the most crucial aspect in the fight to
end homelessness. | use two major research strategies: (1) a
qualitative analysis of the experience of homelessness by two
Winston-Salem individuals and (2) a quantitative and spatial
analysis of demographics that impact homelessness. Participant
observation, semi-structured interviews, free lists, card sorting,
and community mapping contributed to the collection of
qualitative findings. Quantitative data was collected from
archives, reports, and the U.S census. This project highlights
some of the shortcomings, such as limited numbers of low- or
no-income housing and poor organization of the voucher
system, in regard to the relationship between homeless
individuals and case workers of the housing-first initiative in
Winston Salem. The project discovered a disconnect in
communication between homeless individuals and aid
organizations revolving around the creation of an identity
separate from homelessness. This project hopes to promote
further work in understanding the multiple facets that
contribute to homelessness in Winston-Salem and motivating
policymakers to approach the issue from a more holistic lens.
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Poster Presentations Research Day 2019
Wake Forest University

Poster #5

Neural Indicators of Social and Emotion Regulation

Grace Anderson
Major: Psychology

Mentors: Bethany Teachman, Psychology (University of
Virginia) and James Coan, Psychology (University of Virginia)

Emotion regulation is the process by which individuals manipulate
the experience and expression of their emotions, with the
purpose of downregulating negative emotion. Most people use a
variety of emotion regulation strategies in different situations, but
the present study focuses on two contrasting strategies: cognitive
reappraisal and expressive suppression. Cognitive reappraisal
involves engaging with emotions to think more positively, while
expressive suppression involves inhibiting the behaviors
associated with emotions. Social regulation is the process in which
the presence of trusted others helps moderate one’s emotional
experience. It is known that emotion regulation strategies and
social regulation work together to help individuals downregulate
negative emotional experience. The goal of the present study is
to analyze the interaction between emotion regulation and social
regulation on neural response to an ambiguous threat, such as
threat of shock. Participants (N = 72) were assigned to one of
three conditions: alone, handholding with a stranger, and
handholding with their romantic partner. Then, participants were
exposed to the threat of an uncomfortable, but not painful, shock
to the ankle. It was predicted that: 1) individuals who regularly
engage in cognitive reappraisal will have less activity at P300, a
specific event-related potential (ERP), than individuals who
regularly engage in expressive suppression 2) individuals holding
hands with their partners would have less activity at P300 than
individuals who were alone or with a stranger 3) and that
individuals who both regularly engage in reappraisal and held
hands with their partners would have the lowest activity at P300.
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Poster Presentations Research Day 2019
Wake Forest University

Poster #6
An American Artist

Olivia Andreini
Major: Art History

Mentor: David Lubin, Art History

| explored the works of 19th and 20th Century American
artists: Augustus Saint-Gaudens, N.C. Wyeth, Edward
Hopper, and Jackson Pollock. Specifically, | took an interest
in how these entirely independent artists engaged with the
conditions of their times. Although it is common for art to
indirectly (if not unknowingly) reflect cultural and historical
movements, each of the artists studied in this research
exhibited an extended consideration of the overarching
American tone at the time that they worked.

Augustus Saint-Gaudens, in his monumental relief, The Shaw
Memorial, depicted and personified a nation wounded by
racial fissures. N.C. Wyeth composed his illustrations for the
classic story, Treasure Island, with a ‘nervousness’ that plagued
late 19th Century America. Edward Hopper, in his deceptively
light-hearted pictures, exposed a widespread post-war
loneliness of the common American. Jackson Pollock's art and
portrait were splattered across Time Magazine, making the
creative-genius, tortured-artist, bad-boy type a common
household name in midcentury America.

Saint-Gaudens, Wyeth, Hopper, and Pollock were entirely
distinct from one another in time, technique, and subject
matter. Despite their discrete surroundings, each artist
contemplated and captured the underlying temper of the
America that surrounded them. This project communicates a
nuanced and multidimensional examination of each artist and
the nation in which they worked.

25



Poster Presentations Research Day 2019
Wake Forest University

Poster #7
Indonesian Political Identity and Preference

Luke Baker
Major: Politics and International Affairs

Mentor: Nelly Van Doorn-Harder, Study of Religions

This past summer | traveled to Yogyakarta, Indonesia for one
month to investigate how political identity and preference is
formed among young Indonesians. Indonesia is a vastly diverse
country that encompasses over 17,000 islands which are home
to hundreds of different ethnic and linguistic groups. Indonesia
is home to the largest Islamic population in the world with 225
million Muslims making up around ninety percent of the
population. Even with this tremendous diversity, Indonesia has
remained a stable democracy with five peaceful transfers of
power after democratic elections since 1998. In April 2019,
Indonesia held the world’s largest direct presidential election
with the incumbent Joko Widodo being elected to a second
term.

Yogyakarta is known as the “city of students” and is home to
several prestigious Indonesian universities that host students
from across this diverse country. Through interviews and
discussions with students and professors, | was able to
conclude that while Indonesia’s population is clearly comprised
of clear majority in both religion and ethnicity with the Muslims
and Javanese, Indonesians today are committed to upholding
the democratic ideals that value diversity which were first
introduced during the country’s inception. The value of “Unity
in Diversity” and a pluralistic national philosophy continues to
define Indonesia politics today.
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Poster Presentations Research Day 2019
Wake Forest University

Poster #8

Spanish Dichotomies: Reevaluating the Teaching of Ser/Estar
and Preterite/Imperfect in Beginner-Intermediate Textbooks

Madeline Barnes
Major: Spanish

Mentor: Luis Gonzélez, Spanish and ltalian

Spanish has several dichotomies that are challenging for non-native
speakers, such as ser/estar, por/para, preterite/imperfect. These
distinctions are often taught in textbooks with eight to fifteen rules for
each dichotomy. Most of those rules are half-truths, as Frantzen (1995)
shows. Scholars have proposed to merge those sets of rules into more
encompassing principles.

My study explored the sets of rules and the encompassing principles for
preterite/imperfect and ser/estar. The goal was to explore how to
integrate the scholarly explanations in textbooks. Preterite expresses
that the participant enters an interval or leaves it (entering/leaving a
room is a metaphor accessible to college and high school students). The
imperfect expresses that the participant is in the interval (stays in the
room). Estar expresses a change of state. Ser is used if no change is
expressed.

In addition to showing that the principles cover all of the rules in
textbooks, | also propose how to change or adapt textbook exercises,
so the explanation is better understood, practiced, and reinforced.
Observe how estar/ser can be grasped through well-chosen
examples:

ESTAR (Change of state) SER (No change)

El gato esta muerto [the cat is El gato es nuestro [ours]; el

dead]; el gato esta gato es hijo de Canela [the son

afuera [outside]; el gato esta of Canela); el gato es un gato

vacunado [vaccinated]; el gato esta | doméstico [a domestic cat]; el

jugando [playing]. gato es angora [Angora]; el
gato es de Rosa [the cat is
Rose's].
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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 cooperate with one another, but
China’s Belt and Road Initiative (BRI), incorporating South
Asian states, is causing tension and competition between the
two countries.

To what extent is China’s expanding influence in South Asia
undermining India’s regional dominance? Furthermore, could
this lead to another military conflict between the two Asian
giants? To better understand this issue, | 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.

The unfolding relations between China and South Asian
countries arguably reflect similar concerns about the BRI in
other areas of the world.
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T.S. Eliot once proclaimed, “There is no such thing as a Lost
Cause because there is no such thing as a Gained Cause.”
Gazing back to 1799, this adage seems to be true. Using the
discipline of applied history, this project examines
relationships between domestic political actors and the
international order in both 1799 and in the current day — a
competition of causes neither lost nor gained. The tripolar
security dilemma America faces with the Chinese and Russian
revisionist great powers maps strikingly onto the situation
America faced in 1799 with France and Britain. Intense
domestic politics mark both cases. This prompts the question:
In 1799 and 2019, are there crises of the Republic? This paper
endeavors to explain why, despite our modern foibles, the
circumstances of 1799 were far more dire.
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The Effects of Climate Change on Wine Production in
Burgundy, France

Sarah Dancy Blackburn
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Mentor: Kendall Tarte, French Studies

This 2019 Richter scholarship project examines the effects of
climate change on wine production and the influences of the
restrictive wine laws in the Burgundy region of France.
According to French law, bottles are labeled by region, or
“appellation”. Burgundy has over 100 appellations, mostly
produced by the Chardonnay and Pinot Noir grape varieties,
that have been classified on the World Heritage list since 2015.

My research focused on the future of French wine production
and the urgency of climate change within the industry.
Through the Rotary Club of Macon, | was able to interview wine
professionals, including those involved with appellation
legislation and a winemaking technician within the Ministry of
Agriculture who specializes in climate change studies. This
gave me the opportunity to analyze multiple perspectives on
the future of Burgundy wine production. Through interviews, |
found that the climate is causing many changes to the plants
and grapes themselves in Burgundy. However, | also
discovered that while researchers and winemakers are working
to find solutions for such developments, French appellation
law has yet to accept that changes to winemaking tradition is
necessary.
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The Tale is in the Tools: Analyzing the Stone Artifact
Assemblage found at Espadanal, Portugal
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Major: Anthropology
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Espadanal is the only multiple occupation open air Upper
Paleolithic archaeological site located on a floodplain in central
Portugal. Analyzing this site is important for understanding the
way in which Ice Age hunter-gathers lived and moved on the
land. My project’s lithic assemblage analysis investigated the
technological organization and typology of tools found while
also utilizing a framework for understanding prehistoric raw
material selection practices. The abundance and diversity of
retouched tools at the site, in addition to the extensive core
maintenance and tool sharpening strategies support the
hypothesis that Espandanal was a medium-duration campsite
during the Magdalenian. Despite the close proximity to the
Azinheira Ridge chert source and in contrast to the Early
Upper-Paleolithic levels of the site, hunter-gathers during the
Magdalenian at Espadanal did not perform the early stages of
core reduction or create large tool blanks. Instead, artifact use-
life practices and debitage analysis indicate the transport and
conservation of chert tools and finished cores to the campsite,
supplemented by the use of quartz raw material cobbles
available on-site. This raw material conservation during the
Magdalenian assemblages indicate a highly mobile settlement
pattern in central Portugal following the Last Global Maximum.
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Nitric oxide (NO) is a known gasotransmitter first recognized as a
toxic component in air pollution, but later found to have biological
properties. The molecule nitroxyl (HNO) is similar to NO but differs
in the addition of one hydrogen atom. This slight deviation gives
nitroxyl a unique chemical/biological profile in comparison to NO.
Based on previous research, nitroxyl behaves in a similar way to that
of formaldehyde (CH,O) due to both molecules acting as good
electrophiles. Since formaldehyde participates in many normal
metabolic processes mediated by enzymes containing the co-factors
like tetrahydrofolate, the purpose of this research was to determine
whether nitroxyl reacts similarly as formaldehyde with the these
known cofactors. First, nitroxyl donor molecules were synthesized
because nitroxyl dimerizes to produce N,O. Angeli's salt and
nitrocyclohexyl acetates were synthesized and tested through gas
chromatography to measure levels of NoO. These donors were then
reacted with a secondary amine to observe the products made.
Secondary amines were chosen because this functional group is
present in cofactors of formaldehyde metabolism. Treatment of
pyrroline compounds (secondary amine) with nitroxyl yields 1,3-
butadiene  and  2,4-hexadiene (identified through gas
chromatography/mass spectrometry), which occurred through a
secondary nucleophilic amine attack on the electrophilic nitrogen of
the nitroxyl molecule.

From this reaction mechanism, it is likely that nitroxyl reacts with the
secondary amine(s) present in tetrahydrofolate and folic acid via the
same or a similar pathway. Further studies can be conducted by
reacting nitroxyl with other cofactors of formaldehyde and observe
the produced results through mass spectrometry.
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How do earthworms taste? A study of appetitive
chemoreception.

Haley Buggy (co-presenting with Sydni Hill)
Major: Biology

Mentors: Cecil "Jake" Sanders, Biology and Wayne Silver,
Biology

Soil conditions are key to the health and survival of our planet and
its inhabitants. An essential, but often overlooked, player in sail
conditions worldwide are earthworms. In this subterranean
environment, earthworms rely on their chemical senses to make
decisions about how they will interact with the world around
them. However, little is known about what chemicals attract
earthworms. In this project, the European nightcrawler (Eisenia
hortensis) is used as a model organism to investigate appetitive
and aversive stimuli. Researchers in this lab previously developed
an assay for testing aversive stimuli. For example, we know that
earthworms are aversive to NaCl and AITC. Our work has largely
been focused on developing an assay for presumably appetitive
compounds like glutamate. Previous research has indicated that
earthworms feed on microorganisms in the soil. Therefore, we
were interested in investigating bacteria as a potentially
appetitive stimuli. In this experiment, we culture bacteria from the
crop and gizzard of E. hortensis. Cultures of this (presumably
consumed) bacteria were then used in our appetitive assay to test
if it was an earthworm attractant. Our work thus far has yielded
an assay for identifying appetitive compounds and has begun to
illuminate the influence of bacteria on earthworm behavior.
Identifying compounds that are appetitive to earthworms could
be used to attract earthworms to rehabilitate polluted soil.
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LGBTQ+ public history sites are often contested spaces, where
proper identity labels and historical accounts are difficult to
render in terms of modern understandings and discourses.
However, this conversation is important for advancing
understanding and visibility of queer histories worldwide. In
the Germanic context, public history sites tell an important
story about the oppression of LGBTQ+ people spanning from
the early 19th century through the fall of the Berlin Wall.

This research elevates this history by providing a new and
globally accessible public history resource with the purpose of
promoting visibility and transparency about the queer
experience in 19th and 20th century Germany. Through the
creation of an innovative and informative website with
interactive maps and translations, my research makes
accessible important historical sites that commemorate the
oppression and resilience of LGBTQ+ individuals. Focusing on
a wide history ranging from the inclusion of a provision in the
German Criminal Code establishing homosexuality as illegal,
to the persecution of homosexuals during the Holocaust, to
the oppression felt later in the divided Germany of the Berlin
Wall, the monuments | have documented aim to create
collective memory of a Germany deeply engaged with
questions of the responsibility to commemorate LGBTQ+
histories.
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Introduction: The overweight and obesity epidemic has become an
extreme issue in Israel and other countries across the world. The Health
and Sports Clinic for Obese Children at the Baruch Padeh Medical
Center in Poriya, Israel was designed as a multidisciplinary clinic to fight
obesity in children in the area. The clinic currently collects data through
a self-report lifestyle questionnaire (LSQ) and cardiopulmonary exercise
testing (CPET) to create intervention programs and analyze connections
between objective and subjective evaluations of lifestyle, physical
activity (PA), and cardiorespiratory fitness (CRF). Methods: This study
analyzed the clinic’s current assessment tools and reviews of
established physical activity questionnaires (PAQs) in order to
recommend additional and/or alternate measurement tools to optimize
patient evaluation and treatment. Data from 63 patients was used in
this investigation. Results: Reviews of PAQs found moderate to high
reliability and validity for the PAQ-C/PAQ-A. LSQ variables yielded
different correlations to overall lifestyle classification: “screen hours
(r=0.32), exercise limitations (r=0.03), NYHA functional classification
(r=0.05), beverage choice (r=0.05), organized meals (r=0.04), and hours
of extracurricular PA (r=0.08). Conclusions: To improve the validity and
reliability of research data, the Health and Sports Clinic for Obese
Children should use the PAQ-C and PAQ-A and its activity monitor of
choice (accelerometer, pedometer, Caltrac, etc.) in addition to the
previously used CPET and LSQ. Making adjustments to the current
protocols to include both subjective and objective measurement tools
will provide a more comprehensive evaluation of a child or adolescent’s
PA level, CRF, and lifestyle choices.
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Cancer is the leading disease related death among children,
this group consists of children between ages of 0 to 19 years
old. Several studies have shown noticeable differentiating
trends in the diagnosis and survival rates of white and black
children. White children are diagnosed more than black
children, but black children have lower survival rates compared
to white children. The impacting risk factors include the Socio-
Economic Status (SES) of the child and their parents, and the
factors that affect their SES. The purpose of this project is to
determine if the trends observed in racial and sex disparities
among pediatric cancers have narrowed. The data from the
Surveillance, Epidemiology, and End Results Program (SEER)
was used and analyzed using chi-squared test, risk ratio, and
the Mantel Haenszel Stratification Analysis. When the risk ratio
tests were run, blacks were shown to be at a 30% higher risk
of dying than their white counterparts and males were at an
18% higher risk in comparison to females. African-American
children demonstrated survival disadvantages which persisted
after controlling for tumor prognostic factors and social
determinants of health such as environment, education, and
median income.
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Extraction Method Development for Urinalysis of
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The goal of this research was to develop an efficient extraction
method for drugs naloxone and naltrexone in patient urine
samples, to enable their determination by liquid
chromatography with tandem mass spectrometry (LC-MS/MS).
This work was done at Aegis Sciences Corporation, a
healthcare and forensic laboratory sciences company based in
Nashville, TN, in partnership with Wake Forest University.
Naloxone (which is known by its brand name Narcan) and
naltrexone are mu-opioid receptor antagonists, which can
counter the effects of opioid drugs by strongly binding to
opioid receptors. Determining the levels of naloxone and
naltrexone in patient samples is commonly requested as an
add-on to standard forensic tests. Prior to this project, Aegis
Sciences used a manual liquid-liquid extraction method for the
preparation of patient urine samples for testing. This work
focused on the development of an automated method. The
method developed is known as a “dilute and shoot” extraction
method, which can be automated with additional markers to
help with the detection of naloxone. This work also found a
more efficient replacement enzyme for hydrolysis of the
glucuronide metabolites of the drug analytes. As a result of
these improvements to the extraction and hydrolysis
procedures, detection limits for naloxone and naltrexone of 10
ng/mL were established.
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Wake Forest School of Medicine

Melanoma skin cancer has become increasingly prevalent in the past
30 years. Melanoma is a cancer deriving from pigment-producing
melanocytes. Localized melanoma has a 5-year survival rate of 98%.
Once the melanoma tumors become invasive and metastasize, the
survival rate drops to 20%. Invasive capability is necessary for
melanoma cells to break through the basal membrane and spread to
distant organs via circulatory system. Our laboratory has previously
established that guanosine monophosphate reductase (GMPR)
suppresses the melanoma invasion. The data has suggested that the
loss of GMPR expression is a consequential event in melanoma
progression and metastasis. However, the regulation of GMPR at
post-translational level is still unknown. Thus, the overarching goal of
our current study is to identify underlying mechanisms regulating
GMPR protein in melanoma cells. We found that the phosphorylation
of Tyrosine 267 is imperative for GMPR activity. Therefore, the
identification of the kinases responsible for the phosphorylation of
Tyrosine 267 will provide insights into the signaling pathways
regulating the GMPR and the metastasis in melanoma. However,
identifying and characterizing kinases regulating GMPR requires
phospho-specific GMPR antibodies, and no such antibody is
commercially available. Therefore, we purchased a custom-made
pGMPRY%7 antibody. The goal of my project is to use cell-based and
biochemical assays to confirm the specificity and utility of this
antibody for pGMPRY%7. This will allow for individual testing of
kinases for their ability to regulate melanoma cell invasion via
phosphorylation of GMPR.

38



Poster Presentations Research Day 2019
Wake Forest University

Poster #20
Setting the Scene: An Exploration of Theatrical Space

Silin Chen
Major: Theatre

Mentor: J.K. Curry, Theatre and Dance

While theatre designers are trained to analyze a script and
translate the world of the play into visual language, theatre space
is often overlooked during the creative process. When | did my
first realized scenic design last fall, | struggled to fight against the
architectural features of the theatre to accommodate the scenic
elements that | envisioned. That experience led me to my
research over the summer, which focused on the emergence of a
myriad forms of open stage theatres in the 20th century, the
popular concept of environmental theatre, and the way designers
respond to architectural space in contemporary productions. |
visited a variety of theatres in Germany, Austria, the Czech
Republic, and the U.K., such as Hellerau Festspielhaus, the
archetype of modern theatre architecture, the Bauhaus school in
Dessau where Walter Gropius designed a transverse “festive
area”, and the Olivier Theatre at Britain’s National Theatre at
which the open stage locates in the corner of the room. | also got
a taste of site-specific performances at the 2019 Prague
Quadrennial of Performance Design and Space which brought
thousands of designs from all over the world. A close observation
of those experimental architectures and productions along with
the study of the modern movement gave me a new understanding
of the relationship of actors and spectators, of performance and
architecture. It encouraged me to approach theatrical space in a
different way during my design process for the Mainstage
production of How | Learned to Drive.
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Our engineering team undertook a project involving the design and
construction of autonomous quadcopters to collect environmental
data during controlled wildfires. The goal was to create a scaleable
network of drones that “swarm” over a specified region before,
during, and after controlled burns. With this system of drones,
environmental researchers can have a multi-purpose tool that can
provide data to create, interpret, or validate models.

During our research, we looked at buying parts and compared our
options by cost, performance, and reliability. The drone was
designed with a focus on most efficient flight time, autopilot
functionality, and ability to include multiple sensors and payloads. A
GPS stand was 3D printed and the flight controller was connected to
Ardupilot for autonomous flight. We faced multiple issues including
a melted solder joint and inability to recognize radio input.

Although these were quickly resolved, they forced us to look into the
possible safety threats. Mitigating the risk of drone use and
preventing injuries was a priority for our team, and different case
scenarios were laid out into a risk matrix. To combat the risk of drone
use we programmed failsafes, applied blade guards, and looked at
impact detection sensors. After understanding drone use risk, we
calibrated and tuned the drones for autonomous flight. We
implemented the telemetry sets for wireless communication and set
flight modes on the transmitter. Our focus will now shift towards
further development of autonomy algorithms for multi-drone
coordination.
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My study approached constitutional and education law to
produce a mock amicus brief in support of undocumented
students in South Carolina. South Carolina has severe anti-
immigrant laws in place which bar undocumented students
from applying to higher education institutions.

My research consisted of presenting possible arguments that
may not have been considered before in the mock amicus
brief. | also researched the different supreme court judges in
our district to strategize further as to whom and where to file
a possible law suit in our circuit.
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Parental behaviors and emotional development in children with
ASD
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Autism Spectrum Disorder (ASD) is an increasingly diagnosed
psychological  condition encompassing deficits in  social
communications and interactions and restricted, repetitive patterns
of behavior (American Psychiatric Association, 2013). This study
focused on the social deficit aspect of ASD, specifically on two
criteria: “deficits in social-emotional reciprocity” and "deficits in
developing, maintaining, and understanding relationships.”
Research shows that children with ASD show increased negative
emotional reactivity, or heightened negative emotional responses to
situations, and lowered ability to regulate emotions compared with
typically developing (TD) children (Mazefsky & White, 2014). Previous
research has shown emotional reminiscing and parental response to
a child's emotional displays are related to emotional development in
typically developing children. This ongoing study will use parent-
report data on questionnaires about emotional reminiscing and
parental response to children’s negative emotion, the child’s
empathy, and the child’'s symptomology on ASD, social phobia, and
other social delays obtained through a Qualtrics survey to assess
relationships between these behaviors and a child with ASD’s
emotional development, as well as any differences when compared
with parent-reports on the same measures for typically developing
children. Results are hypothesized to find lower emotional
reminiscing and less supportive parental responses in parents of
children with ASD than parents of typically developing children, and
an association with higher scores on symptom measures in both
groups. The findings of this study could be beneficial as a potential
therapy target for parents of children with ASD.
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More than 30 million people in the United States suffer from
diabetes. 90-95% of those with diabetes have Type 2 Diabetes
(T2DM), a risk factor for heart disease, dyslipidemia, neuropathy,
nephropathy, and retinopathy. Metabolic inflexibility, defined as
the resistance of cells to switch from one fuel source to another,
has been observed in persons with insulin resistance, T2DM, and
obesity, providing a link between T2DM and its comorbidities. It
is thought that a tissue’s impaired capacity to switch from glucose
oxidation to lipid oxidation when lipids become the primary
substrate may result in ectopic fat distribution and contribute to
insulin insensitivity. Previous studies have determined that
exercise training can increase cells’ ability to switch from the
breakdown of sugars for fuel to the breakdown of fats for fuel,
but it is unknown whether these effects vary according to age. In
the current study, we aim to evaluate how moderate aerobic
exercise training impacts exercise-induced lipid oxidation in an
elderly, prediabetic population. Twenty participants will undergo
baseline testing to determine the amount of fats they oxidize
relative to carbohydrates when they exercise at half of their
maximum intensity. All 20 participants will undergo a 6-week
aerobic training program in which they walk for 1 hour for 3-5 days
a week. Follow-up submaximal exercise tests will indicate if
participants metabolize the same proportion of fats after exercise
training. We hypothesize that the exercise training program will
increase individuals’ relative fat oxidation during exercise and,
thus, improve their metabolic flexibility.
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Our lab is curious about the enzyme tRNA-isoleucine lysidine
synthetase (TilS), which functions to overcome a decoding
challenge at the ribosome. My research explores the effects of
mutating four arginine residues within this enzyme’s catalytic
domain in two different bacterial systems: Escherichia coli and
Burkholderia cenocepacia. Specifically, | am working to
characterize the lysidinylation activity and binding of tRNA this
enzyme can perform. The lysidinylation assay we perform
utilizes TilS in the presence of radiolabeled lysine and wild-type
tRNA to characterize the rate at which wild-type and mutant
enzymes catalyze lysidine synthesis. The outcome of this assay
showed that all of the mutant enzymes were inactive.
Characterization of TilS’s binding to tRNA was carried out
through the use of an electrophoretic mobility shift assay
(EMSA). This assay utilizes radiolabeled tRNA and differing
concentrations of mutated and wild-type protein. These EMSA
assays showed that the mutated proteins bind with
comparable dissociation constants (Kd) to the wild-type
enzyme.

The conclusion we drew from these characterizations is that
the four arginine residues we selected in the catalytic domain
are essential to the catalytic activity (but not tRNA binding
function) of TilS.
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Somaliland is an autonomous, self-declared nation in the Horn
of Africa, bordered by Somalia, Ethiopia, and Djibouti.
Somaliland was virtually destroyed in the Somali Civil War and
arose from the failed state of Somalia in 1991. It has been
slowly rebuilt over the last twenty eight years; Somaliland now
has a functioning democratic government, military, police
force, functional currency, and educational system. However,
Somaliland still suffers from an extremely underdeveloped
healthcare system due to a lack of infrastructure from the civil
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