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Student research, art and scholarship 

is a fundamental component of the 

Muhlenberg liberal arts experience. Every 

year, students from across the curriculum 

present their research and scholarship 

in this interdisciplinary poster fair.  

We invite members of the Muhlenberg 

community to share in this celebration of 

student-faculty collaboration.
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1. Odor Discrimination in the Antennae of 
Bombus impatiens 
Vanessa Pham 

Foraging bumblebees use sensory information, such as olfactory and 
visual signals and cues, to successful adapt and assimilate to their 
environments. My summer research in Professor Sprayberry’s lab 
will focus on the electrophysiology of the antenna of the Bombus 
impatiens concentrating on the input of sensation and the output 
at the antennal lobe. This research is propelled in the direction of 
constructing a quantitative space in understanding the binding of 
receptors in the antennal lobes of Bombus impatiens. The use of an 
EAG would give data about the multiple odorants and evidence of 
structural overlap.

Advisor: Jordanna Sprayberry, associate professor of biology at Muhlenberg College 

Funded by: Neuroscience Collaborative Research Program
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2. Analysis in E Minor: An Autoethnographic 
Poetry Collection and Study of 
Transgender Identity in Liminal 
Amsterdam 
Emily Panetta 

This study is an account of continuous identity development in liminal 
Amsterdam. Five liminal locations in Amsterdam were analyzed for 
the ways in which an already liminal subject is influenced by space. 
Transgender identity is a permanently liminal personhood; as a trans 
researcher, I am my own subject. Spatial analyses were contextualized 
in frameworks of liminality study and transgender studies, specifically 
handling language of monster and cyborg as strategies for identity 
expression. Autoethnographic poetry was chosen as the analytical 
tool, rather than strictly prose, to explore implicit liminalities and to 
capture emotional components of identity development as liminalities 
compound.

Advisor: Jana Byars, Ph.D., & Jorgen Gario, Amsterdam, Netherlands 

Funded by: SIT Study Abroad

3. Muon telescope 
Longqi Wu 

In previous research, modern and inexpensive muon telescopes have 
been designed and built at Muhlenberg college. We know a few about 
how this telescope age. Procedures are being developed to track the 
performance over time. For preciseness, some variables must be 
held such as voltage supply for muon telescope, physical position of 
telescope, etc. In addition, the criteria used to distinguish acceptable 
signals must be held constant. A few preliminary results will be shown.

Advisor: Brett Fadem, professor of physics at Muhlenberg College 

Funded by: Summer Research Grant from Dean of Academic Life
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4. ACL Return to Play Metrics in Pediatric 
and Adolescent Patients 
Nathaniel Wiggley 

An estimated 350,000 ACL reconstruction surgeries are performed 
annually in the US, with a large percentage of patients having 
backgrounds in sports. Traditionally, a patient would rest a minimum 
of six months post-op to be cleared. Unfortunately, a significant 
percentage of re-tears happen to patients despite passing the 
clearance criteria. To decrease the percentage of re-tears that occur, 
my lab and I are better defining the return to play criteria. Our study 
investigated the changes in return to play assessments over time and 
implemented Biodex strength tests. The data recorded will be further 
analyzed to assess our percentage of re-tears.

Advisor: Dr. Jeffrey Nepple, Washington University in St. Louis

5. The Indespensable Tool: The Role of 
Education Activism in Seville, Spain 
Valerie Weisler 

I interviewed two education activists in Seville, Spain. I identified 
their similarities and differences: support from the government and 
lack thereof, policies that do and do not advocate for resources to 
solve their issues, the reasons they chose to devote themselves to this 
work. I utilized these contrasts to explore how activism differs when 
the government of the country the activism is in does or does not 
financially support their efforts and how the organizations and team 
structures of these activists operate.

Advisor: John Ramsay, professor of education at Muhlenberg College 

Research Grant from Dean of Academic Life
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6. A Mixed-Methods Exploration of Barriers 
to Mammography Completion 
Hadar Re’em 

Breast cancer is one of the most common cancers among women in 
the United States (CDC, 2018). Early detection through mammography 
is associated with higher survival rates and less-invasive treatment 
(CDC, 2018). Despite improvement in the ordering of studies, 
completion of mammography by eligible women has remained at 
71 percent for patients of LVPG (Lehigh Valley Physicians Group) 
primary care practices. This provides evidence that the root cause 
of low mammography rates was not due to lack of an order. The 
objective of this sequential exploratory, mixed-methods study was the 
identification of individual and system level barriers and actionable 
countermeasures to mammography completion in order to increase 
screening rates in LVPG primary care practice.

Advisor: Dr. Grant Greenberg, Lehigh Valley Health Network 

Funded by: Dorothy Rider Pool Health Care Trust Fund Internship 

7. The Histone Acetyltransferase GCN5 and 
the Transcriptional Coactivator ADA2b 
Affect SPY and SEC expression 
Natalie Trachtman 

We study the role of the histone acetyltransferase GCN5 and the 
transcriptional coactivator ADA2b in development using Arabidopsis 
thaliana as a model system. Current research focuses on the trichome 
initiation pathway, exploring the effects of GCN5 and ADA2b on two 
genes, SPY and SEC. SPY is a known activator of DELLA repressor 
proteins that prevent trichome initiation, while SEC inactivates 
the DELLAs. Using a qPCR comparative Ct test, it was found that 
SEC expression was significantly increased in gcn5-6 and ada2b-1 
mutants. This is consistent with and may explain the increased 
number of trichomes seen in these mutant backgrounds.

Advisor: Amy Hark, professor of biology at Muhlenberg College 

Funded by: The Crist Award
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8. A Retrospective Study of Outcomes 
Associated with Treatment Modalities 
Utilized in the Management of Stage II 
and Stage III Bladder Cancer at Lehigh 
Valley Health Network from 2014-2018 
Olivia Toner 

Urinary bladder cancer (UBC), which prodominantly affects male and 
elderly populations, is the 6th most common cancer in the United 
States. The standard treatment for UBC includes combinations 
of surgery, chemotherapy and/or radiation. At Lehigh Valley 
Health Network (LVHN), 106 cases of Stage II and Stage III UBC 
were diagnosed between 2014 and 2018. This study determined 
that the demographics, treatment modalities and survival status 
of these cases correlated with national standards, and therefore 
confirmed that LVHN followed treatment protocol. Additionally, a 
correlation was found between tobacco use and UBC, which provided 
recommendations for LVHN community health programs.

Advisors: Dennis M. Sopka, MD and Savitri P. Skandan, MD, Lehigh Valley Health Network 

Funded by: Dorothy Rider Pool Healthcare Trust Fund; Muhlenberg College Alumni Board 

Scholarship

9. Graph Theory: Pebbling Questions 
Chen Sun and ShiHao Feng

A series of pebbling moves over a graph can be used to generate a 
configuration graph, where each graph that results from a pebbling 
move is used to create a node in the configuration graph. In order to 
investigate the properties of configuration graphs, we began with 
a review of configuration graphs and then narrowed our focus to 
Petersen Graph. Using the integer partitions of 10, we were able to 
determine the number of configurations of 10 pebbles on a Petersen 
Graph up to isomorphism. The methods that we used could potentially 
be applied to investigate other families of graphs.

Advisor: Eugene Fiorini, Truman Koehler Professor of Mathematics at Muhlenberg College 

Funded by: Provost’s Grant for Faculty-Student Collaborative Research
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10. Effects of Lavender Olfaction on Time to 
Collision Judgements 
Laura Styer 

The ventral anterior insula is likely active during olfactory disgust 
detection tasks (Uddin et al., 2014). Making looming, but not receding 
time-to-collision judgments, is also associated with anterior insula 
activation (Billington et al., 2010). Tronolone & de Wit (in preparation) 
report selective facilitation of looming judgments in the presence of 
a disgusting smell. The current project aims to elucidate the source of 
this facilitatory effect by replicating the looming and receding tasks in 
the presence of a non-disgusting odor. Replicated facilitation with this 
odor could point to olfaction as the component involved, while disgust 
could be implicated if performance is maintained.

Advisor: Matthieu de Wit, assistant professor of neuroscience at Muhlenberg College 

Funded by: Neuroscience Collaborative Research Program

11. Abundance and diversity of Echinoderma-
ta in adjacent seagrass and coral reef eco-
systems in two sites off the coast of Isla 
Bastimentos in Bocas del Toro, Panama 
Alison Stouffer 

Seagrass meadows and coral reefs provide their surrounding 
environments with many ecosystem services. For this reason, many 
Echinodermata inhabit these ecosystems and often play an integral 
role in trophic maintenance. The aim of this study is to examine 
whether a difference of abundance and diversity is present between 
these ecosystems off the coast of Isla Bastimentos in Panama. Within 
four quadrants, for two sites, all individuals of the phylum were 
counted and identified. A significant difference in total individuals was 
found between seagrass and coral reef ecosystems. Research regarding 
distribution, abundance, and diversity is necessary for population and 
ecosystem monitoring.

Advisor: Donna Kish-Goodling, professor of economics at Muhlenberg College; Isla Bastimentos, Panama 

Funded by: School for International Training
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12. Microbial Biomass and ATP 
Alison Stouffer 

Accurate estimations of microbial biomass are vital for understanding 
marine processes. This study aims to expand on whether ATP can 
accurately represent biomass, as well as determine whether ATP per 
cell changes with physiological condition. This was achieved through 
ATP extraction, electronic cell counts, and microscopic analysis. 
We found that ATP is a more accurate indicator of biomass than 
microscopy, correlates well with environmental conditions reflecting 
the trophic state of a coastal marine system, and is not influenced 
by cell growth. Using ATP would allow for high sample throughput, 
sensitivity, and better standardization of biomass estimates in the 
field.

Advisor: Alexander Bochdansky, associate professor of ocean, Earth & atmospheric sciences at 

Old Dominion University, Norfolk, Virginia 

Funded by: National Science Foundation Research Experience for Undergraduates

13. Digitizing the Illustrious history of the 
Allentown Band 
Emily Robinson 

Working in collaboration with the Allentown Band and using an 
integrative learning approach that combined principles of oral history, 
documentary fieldwork, and story making, as well as archival theory 
and practice, we created narratives, timelines and maps in a digital site 
that illustrated aspects of their illustrious history.

Advisors: Kate Raneiri, assistant professor of media & communication at Muhlenberg College, and 

Susan Falciani Maldonado, special collections and archives librarian at Muhlenberg College
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14. Construction of 15xUAS:gfp::fax-1 
plasmid for use as an effector construct in 
cGAL analysis of interneuron function in 
C. elegans arrest and arousal 
Elijah Sommer 

cGAL is an adapted form of the bipartite GAL4/UAS system that 
enables robust control of gene expression in C. elegans. fax-1/
PNR is a nuclear hormone receptor in C. elegans critical for arousal 
and developmental progression and exclusively expressed in the 
interneurons of the worm. An effector construct was created that 
places a gfp::fax-1 fusion gene under control of a Saccharomyces 
cerevisiae 15xUAS. This novel construct, once introduced to worms, 
enables cell-specific expression and visualization of fax-1 when its 
host is crossed to a strain containing the desired driver construct, 
allowing for better understanding of fax-1 function in arousal and 
development.

Advisor: Bruce Wightman, professor of biology at Muhlenberg College 

Funded by: The Crist Award

15. Adolescent Well-Being: A Focus on Sleep 
in the East Penn School District 
Samantha Shera 

According to the American Academy of Pediatrics (2014), chronic 
sleep loss and sleepiness are a serious threat to today’s adolescents. 
Insufficient sleep is linked to a variety of negative outcomes both 
physically and mentally, thus making it an important public health 
concern (Wheaton, Chatman, & Croft, 2016). One of the ways to 
combat this problem is by adjusting school start times at the High 
School and Middle School levels. My summer research focused on 
analyzing the well-being of the students at East Penn as well as 
examining the benefits and challenges to a school start time change.

Advisor: Erika Bagley, associate professor of psychology at Muhlenberg College 

Funded by: Public Health Student Summer Research Grant
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16. Does Increased Availability to Naloxone 
Increase or Decrease the Number of 
Opioid Overdose Deaths? 
Kevan Shah 

The opioid crisis is the defining public health challenge of our time. 
Pennsylvania has enacted numerous policies and programs to increase 
the accessibility of naloxone. Examples range from issuing standing 
orders to equipping first responders, users, and their family members. 
A literature review of all peer-reviewed publications indexed in 
MEDLINE was conducted to examine the impact of increased naloxone 
availability on the number of opioid overdose deaths in the U.S. The 
review highlights a reduction in opioid overdose deaths as a result of 
increased naloxone availability and the need for greater education and 
sufficient supply at the point of distribution.

Advisor: Chrysan Cronin, assistant professor of public health at Muhlenberg College 

Funded by: Summer Research Grant from Dean of Academic Life

17. Escape of Porpyromonas gingivalis from 
RAW cells and THP-1 macrophages 
Kevin Senior 

To defend its host from infection, the immune system utilizes 
macrophages which engulf pathogens via phagocytosis. Gram negative 
Porphyromonas gingivalis is the main cause of periodontal disease 
and other systemic conditions. To evaluate escape from mammalian 
macrophages, like RAW 267.4 and THP-1 macrophages, strains of P. 
gingivalis W83 and 33277 were tested and compared to commensal 
bacteria Streptococcus gordonii and Escherichia coli. P. gingivalis W83 
displayed significantly higher levels of escape from both macrophage 
models compared to all other bacteria strains, whereas P. gingivalis 
33277 displayed significantly higher escape than the commensal 
bacteria but was lower than P. gingivalis W83.

Advisor: Giancarlo Cuadra, assistant professor of biology at Muhlenberg College 

Funded by: Vaughn Summer Research award
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18. Development of Sexually Dimorphic 
Branchiae in S. benedicti 
Caitlin Segarra 

Streblospio benedicti, a tiny marine worm of unique developmental, 
genetic, and ecological characteristics has been commonly researched 
for these purposes. However, one organ of interest that has rarely 
been observed are it’s branchiae, presumed to have a respiratory 
function. We have questioned the developmental progression, the 
adult’s anatomy, and function of the branchiae. In our results, we have 
named branchial traits and their development, and discovered that 
the branchiae are sexually dimorphic. This information is important 
in being the first to document the developmental progression of 
branchiae, and to look into a possible function of sperm transfer to the 
female.

Advisor: Elizabeth McCain, professor of biology at Muhlenberg College 

Funded by: Vaughn Summer Research award

19. Rational Preperiodic Points of z^d + c 
Olivia Schwager 

Given a number field K and a polynomial f(z) in K[z] of degree d>1, one 
can construct a finite directed graph whose vertices are the K-rational 
preperiodic points for f with an edge a to b if and only if f(a)=b. The 
Uniform Boundedness Conjecture (Morton, Silverman) suggests that 
for a given number field K and degree d>1, there are finitely many 
isomorphism classes of graphs that arise from degree d polynomials 
over K. We give conjecturally complete classifications of such graphs 
for the families z^3+c and z^4+c over Q and the cyclotomic quadratic 
fields Q(i) and Q(w).

Advisor: John Doyle, assistant professor of mathematics and statistics at Louisiana Tech 

University, Institute for Computational and Experimental Research in Mathematics (ICERM) 

Funded by: NSF Grant
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20. The Effects of DAF-16/FOXO 
Translocation on  Quiescent Peri-
Hatching Arrest in Caenorhabditis elegans 
Evan Schlesinger 

The sole insulin receptor in C. elegans, daf-2, regulates aging and the 
formation of a non-feeding, stress-resistant diapause state known 
as dauer via a signaling pathway that results in the inactivation of 
daf-16/FOXO.  We found that pairing daf-2(e1370) with a mutation 
in the nuclear hormone receptor fax-1, which regulates interneuron 
identity and axon pathfinding, results in a unique quiescent peri-
hatching arrest that can be reversed by waking larvae. We propose that 
the sleep-like arrest phenotype may be caused by interaction between 
the daf-2 mediated insulin growth factor pathway and an interneuron 
developmentally regulated by fax-1.

Advisor: Bruce Wightman, professor of biology at Muhlenberg College 

Funded by: Vaughn Summer Research award

21. The Impact of Community Health Worker 
Home Visits on Geriatric Patients’ Non-
Medical Needs In Primary Care 
Marguerite Runyan 

Community Health Workers (CHWs) can bridge the gap between 
patient and doctor relationships, allowing for a closer look at how 
non-medical needs influence a patients’ health. To our knowledge, 
there is no study on CHW home visits, specifically targeting the 
non-medical needs of older adults. The primary objective of the 
study is to evaluate the impact of community health worker home 
visits on geriatric patients’ non-medical needs in primary care. The 
investigators implemented a qualitative study to examine geriatric 
patients’ (aged 60 or older) perceptions of home visits conducted 
by CHWs in Lehigh Valley Health Network’s Geriatrics Workforce 
Enhancement Program.

Advisor: Brenda Frutos, MPH, CHES, Lehigh Valley Health Network 

Funded by: Lehigh Valley Health Network



12  MUHLENBERG COLLEGE    |    STUDENT RESEARCH   |   2019

22. Macro invertebrate filter feeders and 
Sphaeroma terebrans presence on the 
mangrove tree species, Rhizophora mangle 
investigated across two sites on Isla Co-
lon, Bocas del Toro, Panama 
Raquel Rotem 

S. terebrans occupying R. mangle roots can increase habitat complexity 
and change root structure. Macro invertebrate filter feeders, an im-
portant aspect of mangrove ecosystems, vary in response to chang-
es in root structure. Roots were categorized into two treatments- S. 
terebrans present and S. terebrans absent. MIFF richness and abundance 
were measured for both treatments to determine if any significant dif-
ferences could be observed. No significant differences were found for 
MIFF abundance or diversity between treatments. The number of MIFF 
genera per root was significantly different. S. terebrans presence does 
not ultimately play a significant role in MIFF diversity. 

Advisor: Donna Kish-Goodling, professor of economics at Muhlenberg College; Panama 

Funded by: Study Abroad – School for International Training
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23. Time Flies: Rapid Kinetics Studies of 
L-DOPA Dioxygenase Provide Insight into 
Enzymatic Catalysis 
Miranda Robinson 

L-DOPA dioxygenase (LmbB1), an enzyme involved in the biosyn-
thesis of lincomycin, typically cleaves the catechol ring of its natural 
substrate, L-DOPA, but has shown similar activity with a variety of 
dopamine derivatives. Here we present an investigation of LmbB1 ac-
tivity through mutagenesis, steady state, and pre-steady state kinetic 
studies. Mechanistically, pH rate profiles built from pre-steady state 
analysis of the wildtype enzyme and H69Q mutant supported the role 
of an active site histidine as an acid-base catalyst. Anaerobic assays 
confirmed catecholate formation with cyanodopamine (CyDA), but 
kinetics experiments to determine steady state parameters for CyDA 
were inconclusive.

Advisor: Keri Colabroy, professor of chemistry at Muhlenberg College 

Funded by: NSF CHE 1708237

24. Interval Cancers in the Copenhagen 
Mammography Screening Program 
Kayla Robinson 

Aim: The goal of this research was to explore interval cancer rates in 
the Copenhagen Mammography Screening Program from 1993-2016. 
Methods: A literature review in academic databases was followed by 
data analysis using RStudio for Windows and Excel. Data was obtained 
from the Copenhagen Mammography Screening Program and the 
Danish Pathology Register. Results: There were variations in the 
number of interval cancers both from year to year within an age group 
and from age group to age group within a year. Conclusion: There is 
room for improvement of the sensitivity of the screening to achieve 
more consistency.

Advisor: Donna Kish-Goodling, professor of economics at Muhlenberg College; University of 

Copenhagen, Denmark 

Funded by: University of Copenhagen, SIT study abroad
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25. I Dwell in Possibility: Emily Dickinson’s 
Exploration Through the Natural World 
Kristen Corless 

Emily Dickinson was a prolific writer of the 19th Century. Surrounded 
by death, it became the flood subject of her almost 2,000 poems, 
many of which were written in the year 1862. In my research, I explore 
Dickinson’s reconciliation with death through the natural world. She 
finds images and processes that are typically found in nature and uses 
them in her understanding of death and immortality. My research this 
summer focused on sunrises and sunsets, and will transform into a 
full-length thesis about all the different images she investigates, such 
as plants/insects, birds, and the ocean.

Advisor: Jill Stephen, professor of English at Muhlenberg College 

Funded by: Summer Research Grant from Dean of Academic Life

26. Doulas in the United States: Experiences, 
Clients, Outcomes and Policies 
Mica Curtin-Bowen 

Use of doulas has been increasing in the United States, a country 
with one of the highest rates of IMRs and MMRs in the developed 
world (Declercq, Sakala, Corry, 2013; OECD, 2019). Doula support is 
linked to better maternal and infant health outcomes specifically in 
vulnerable populations (ACOG, 2014; Hardeman, Kozhimannil, 2016). 
The purpose of this research is to create a foundation of knowledge on 
the epidemiology of doulas and clients, health outcomes, and policies 
regarding practice. Methods included the transcription of 43 in-depth 
interviews of U.S. doulas conducted in 2018 by Dr. Crystal Adams and a 
comprehensive literature review.

Advisor: Crystal Adams, assistant professor of sociology at Muhlenberg College 

Funded by: Provost’s Grant for Faculty-Student Collaborative Research
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27. Location, Location, Location:  Localizing 
Sonic Hedgehog Expression in 
Reprogrammed Regenerating Limbs 
Mary Baumel 

Mexican axolotls are known to regenerate limbs; however, it’s 
still unknown how these regenerates are patterned. The Accessory 
Limb Model (ALM) is used to study pattern formation by surgically 
generating an ectopic limb, demonstrating three requirements for 
regeneration: wound epithelium, innervation, and positional disparity. 
Retinoic acid (RA) reprograms and posteriorizes cells, inducing 
expression of Sonic Hedgehog (SHH)-- a positional marker. We aim to 
locate the expression of SHH using fluorescent in-situ hybridization 
in RA-treated ALM blastemas. SHH is predicted to be produced in 
specific areas of the developing limb regenerate, as opposed to global 
expression throughout the wound.

Advisors: Catherine McCusker, assistant professor of biology, and Warren Vieira, post-doctoral 

research scientist, University of Massachusetts Boston 

Funded by: NSF REU Grant

28. The Effects of Psychotropic Medication on 
the Authentic Self 
Jessica Deemer 

There is a common debate regarding whether one can be their 
authentic self while on psychotropic medication. The authentic self 
is composed of two main concepts, experience and agency. Agency 
is focused on high mental functions, while experience revolves 
around feeling emotions. My research is designed to explore how 
one think’s their authentic self is effected when using psychotropic 
medication. furthermore, I am also seeing how factors like ethics, 
stigma, and demographics also affect one’s opinions towards the use 
of psychotropic medication.

Advisor: Jeff Rudski, professor of psychology at Muhlenberg College 

Funded by: Summer Research Grant from Dean of Academic Life
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29. Understanding Folk Pharmacology: 
Passionflower extract activates canonical 
and recombinant GABAA receptors 
Anthony DiPalma and Michael Sova

The GABAA receptor is the most abundant inhibitory receptor in 
the human central nervous system (CNS) and is implicated in both 
anxiolytic effects as well as sleep-induction. Historically, our lab has 
investigated Passionflower (Passiflora incarnata) extract, which was 
previously found to activate canonical GABAA receptors (αβγ). In gen-
erating recombinant GABAA receptors lacking the γ subunit (αβ), we 
found that the extract can activate the receptor without the presence 
of a benzodiazepine binding site. This supports the hypothesis that the 
compounds within the extract are activating the receptor from either 
an α-β interface or via an α or β subunit.

Advisor: Jeremy Teissere, Stanley Road Professor of Neuroscience at Muhlenberg College 

Funded by: Research in Biochemical and Chemical Sciences Fund; Lake Road Fellowship and 

Neuroscience Collaborative Research Program

30. Designing a Three-Scintillator Detector 
Moira Ferrer 

My summer research project was heavily concentrated on the design 
and construction of a “muon telescope” or cosmic-ray detector, 
with a specific emphasis on engineering a three-scintillator detector. 
My focus was on the inner workings of the electronics itself, 
understanding how it worked and how to change it to accommodate 
the third scintillator. I was also involved in the process of redesigning 
the mechanism to hold the scintillator so that it could easily sit 
between the two existing mechanisms while still being accessible.

Advisor: Brett Fadem, professor of physics at Muhlenberg College 

Funded by: Summer Research Grant from Dean of Academic Life
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31. Studying Neural Reuse Through 
Cognitive-Motor Interactions 
Laine Flores 

Theories of neural reuse and embodied cognition propose that (neural 
substrates of) actions play a crucial role in cognitive tasks. This 
experiment builds upon prior findings of the lab demonstrating that 
accuracy in detecting differences in the orientation but not contrast 
of Gabor stimuli increased when participants simultaneously raised 
their arms. To further probe this effect, the current experiment adds 
a grip task to the arm-raise task, hypothesizing that the addition of 
the squeezing motion will decrease accuracy due to “overtaxing” of 
overlapping neural resources. Data is actively being collected and 
analyzed, and preliminary results and interpretation will be discussed.

Advisor: Matthieu de Wit, assistant professor of neuroscience at Muhlenberg College 

Funded by: Neuroscience Collaborative Research Program

32. HIV/AIDS Needle Exchange Harm 
Reduction Policty: A Comparison Between 
Switzerland, Thailand, Russia, and 
the United States in the Zenith of the 
American Opioid Epidemic 
Madison Forrest 

Human immunodeficiency virus (HIV) transmission via injecting 
drug use remains one of the leading modes of transmission in Eastern 
Europe and Asian countries, and is recently re-emerging in the US 
through the growing heroin epidemic, due to the over-prescription of 
opioids. The research address health as an unalienable human right 
and how that aligns with providing appropriate harm reduction for 
people who inject drugs, varying harm reduction policy in Switzerland, 
Thailand, Russia, and the US and its consequences in HIV/AIDS 
prevalence amongst people who inject drugs, and the impact on the 
American opioid epidemic.

Advisor: Donna Kish-Goodling, professor of economics at Muhlenberg College; Geneva, Switzerland 

Funded by: Study abroad program: SIT Global Health and Policy Development
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33. Infodemiology: Mapping ADHD 
Medication Use 
Darcy Furlong 

This study investigates regional differences across the United States 
in online information patterns related to medication treatments 
for Attention Deficit/Hyperactivity Disorder (ADHD). Using Google 
Trends ©, we examined the relationship of search trends to regional 
differences in medication usage. Specifically, we analyzed how well the 
popularity of a psychostimulant search term would be in determining 
each state’s medication rate. Demographic and state education 
policies play a significant role in ADHD diagnosis and medication 
rates, however we found that Internet search trends were able to 
predict a states medication rate, more readily and reliably than other 
demographic or education variables.

Advisor: Mark Sciutto, professor of psychology at Muhlenberg College 

Funded by: Provost’s Grant for Faculty-Student Collaborative Research

34. The Politics of Performance: 
Understanding Argentine Identity in the 
21st Century 
Olivia Garcia 

Through an analysis of the renovación of the Tango in the 2000s as a 
reaction to the changes in Argentina’s federal economic policies, this 
multidisciplinary project seeks to understand the connections between 
the political reality of a country and its effect on performance and 
national identity. This research addresses a lacuna in International 
Studies, specifically in the connections between political economy, 
performance, and national identity, and provides an analysis of 
how Argentine culture has been affected by contemporary political 
upheavals. It serves as a case study through which to examine the 
connections between politics, economics, performance, and identity.

Advisor: Cathy Ouellette, associate professor of history at Muhlenberg College 

Funded by: Summer Research Grant from Dean of Academic Life
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35. Effect of Acac Ligand Structure on 
Palladium-Catalyzed Alkene Diamination 
Reactions that Afford Cyclic Ureas 
Michael R. Gatazka and Janelle K. Kirsch

The Wolfe lab is currently studying palladium-catalyzed alkene 
diamination reactions between N-allylureas and O-acylated 
hydroxylamines. We recently discovered that acac (2,4-pentanedione) 
acts as a suitable ligand for this system and the effect of ligand 
structure was examined. Electron-rich acac-derivatives were found 
to be effective with urea substrates bearing electron donating groups 
to provide previously inaccessible cyclic ureas in moderate to good 
yields. These ligands also improved yields in reactions of substrates 
bearing electron withdrawing groups. The improved results obtained 
with electron-rich ligand structures likely results from their ability to 
facilitate the oxidative addition step of a Pd(II)/Pd(IV) catalytic cycle.

Advisor: John P. Wolfe, Ph.D., University of Michigan 

Funded by: NIH-NIGMS (GM 124030) REU Fellowship (NSF-CHE-1460990)

36. Exploring the Connection Between Plant 
Phenology and Rising Temperatures 
Associated with Climate Change 
Cole Geissler 

We tested the hypothesis that increasing temperatures associated 
with climate change impacts plant phenology, the seasonal changes in 
flowering and fruiting. We examined this relationship using historical 
herbarium specimens dating back to 1940. Examining the selected 
22 species native to Eastern Pennsylvania showed that on average 
plants were blooming 0.14 days earlier per year since 1940. Analyses of 
individual species showed that Asclepias syriaca, Eupatorium fistulosum, 
and Phlox paniculata bloomed earlier, whereas others showed no or 
opposite trends. Climate’s influence on plant phenology suggests 
that warming could have significant consequences for vital ecological 
interactions, such as plant-animal and plant-microbe interactions.

Advisor: Richard Niesenbaum, professor of biology at Muhlenberg College 

Funded by: Lake Road Fellowship
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37. Chorded Pancyclic Properties in Claw-
Free Graphs 
Brittany Gelb 

Graph theory is the study of the connections (“edges”) between 
objects (“vertices”). A chorded cycle is a cycle that contains an edge 
between two vertices that are not adjacent on the cycle. A graph is 
(doubly) chorded pancyclic if it contains a (doubly) chorded cycle 
of every possible length. We completely characterize the pairs 
of forbidden subgraphs (substructures) that guarantee doubly 
chorded pancyclicity in 2-connected graphs. We further characterize 
conditions for the stronger property of doubly chorded (k,m)-
pancyclicity where every set of k vertices in a graph is contained in a 
doubly chorded cycle of every possible length.

Advisor: Megan Cream, Ph.D., Lafayette College   

Funded by: National Science Foundation – Research Experience for Undergraduates

38. Forced Degradation and GC-
MS Characterization of Natural 
Pharmaceutical Ingredients 
Nicole Gibki 

Forced degradation studies provide insight into the stability of drug 
products under severe conditions. These studies measure loss in 
active pharmaceutical ingredients, and influence formulation and 
packaging development. In this investigation, Mentholatum Nighttime 
Vaporizing Rub and its components were stressed under acidic, basic, 
thermal, photolytic, and oxidative conditions. The forced degradation 
of lavender fragrance, eucalyptus oil, and the product’s active 
ingredients, cineole, camphor, and menthol, was characterized by gas 
chromatography-mass spectrometry (GC-MS). The active ingredients 
were stable under basic, thermal, photolytic, and oxidative stressing, 
but acidic stressing yielded a high degree of degradation, particularly 
for cineole.

Advisor: Christine Ingersoll, professor of chemistry at Muhlenberg College 

Funded by: Mentholatum Company
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39. Affinity of Alternative Substrates for 
L-DOPA Dioxygenase at Varying Oxygen 
Concentrations 
Alex Goldberg 

L-DOPA dioxygenase (LmbB1) is an extradiol dioxygenase; a class of 
enzymes that uses molecular oxygen and an iron 2+ ion to cleave the 
double bond of a catecholic ring. LmbB1 acts on the substrate L-DOPA 
as part of a biochemical pathway which produces the antibiotic 
lincomycin in Streptomyces lincolnensis. We assessed alternative 
substrates of LmbB1 for affinity and oxygen dependence by UV-Visible 
spectroscopy. We demonstrate that 6-bromodopamine has a moderate 
affinity for LmbB1 with low oxygen dependence, and that caffeic acid 
has a reasonable affinity for LmbB1 with very low oxygen dependence.

Advisor: Keri Colabroy, professor of chemistry at Muhlenberg College 

Funded by: National Science Foundation (NSF CHE 1708237)

40. Comparing the Social Bonding Effects of 
Groovy and Moving Music 
Jonathan Goldstein 

In a within-subjects design, participants listened to four audio clips, 
two groovy and two moving, which were presented to them in a 
random order. After listening to each audio clip, participants were 
asked to answer several questions about the music they had just heard. 
These questions inquired about familiarity with the song, personal 
connection to the song, and perceived group connection to the song, as 
well as several other measures which served as a manipulation check. 
The results suggest that familiarity has a strong influence on both 
personal and group connection.    

Advisor: Laura Edelman, professor of psychology at Muhlenberg College
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41. FerroZine™ assays to measure enzymatic 
activity of wild-type and mutant L-DOPA 
Dioxygenases 
Mira-Belle Haddad 

The enzyme L-DOPA dioxygenase uses an iron 2+ ion (Fe2+) and 
molecular oxygen to cleave the double bond of its aromatic substrate 
as part of a biochemical pathway that produces the antibiotic, 
lincomycin. Over time, the essential Fe2+ oxidizes to the inactive Fe3+. 
In order to understand the process of this inactivation by oxidation, 
Fe2+ concentration was measured with the FerroZine™ assay alongside 
enzyme activity for wild-type and mutant enzymes. The mutant Y139F 
required more exogenous Fe2+ to fully saturate all active sites, and 
Y139F oxidizes (Fe2+→ Fe3+) at a faster rate when compared to 
wild-type.

Advisor: Keri Colabroy, professor of chemistry at Muhlenberg College 

Funded by: Lake Road Fellowship  

42. UNDERDOGS: Race and Gender 
Eva Hersch 

Underdogs are disadvantaged people or groups in competition who are 
unlikely to succeed. “Underdogs” are often viewed as inspirations and 
heroic, while topdogs by contrast are viewed as entitled. In the current 
study, we examine how people view music producers, portrayed 
as either topdogs or underdogs, of four music genres based on the 
association with these genres with gender and race.For control, we had 
two situations in which the underdog and topdog had not decided on a 
genre of music they wanted to pursue.

Advisor: Laura Edelman, professor of psychology at Muhlenberg College 

Funded by: the Provost’s Office - Research Assistant Program
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43. Prepare to Swear: Considering 
Phonological Preparation for Taboo 
Words 
Kathryn Hodges 

This experiments investigates whether speakers can prepare to 
swear in the same way as they prepare non-taboo words. Swearing, 
when produced reflexively, has greater right hemisphere activation 
than normal production - suggesting that swearing is a different 
linguistic process. Participants were presented with two types of lists; 
homogeneous-all of the words share the phonological onset (e.g./f/-
feet, film, fuck), and heterogeneous-none of the words share the onset 
(e.g. film, shit, door). Results showed that the presence of the swear 
word did not contravene preparation for the homogeneous sets, and 
swear words were facilitated similarly to the non-taboo words.

Advisor: Alexandra Frazer, assistant professor of psychology at Muhlenberg College  

44. Effects of Species and Conditioning of 
Leaves on Colonization by Stream and 
Pond Macroinvertebrates 
Austin Hoffman 

Leaves provide shelter along with nutrients for macroinvertebrates. 
The condition of the leaves may determine acceptability. We examined 
the colonization of leaf packs by macroinvertebrates in a local stream 
and pond when given the choice of three different fresh leaf species 
(red oak, red maple, tulip poplar) that were deployed for one, then 
another week. In the pond, isopod density decreased over time, 
while clam and leech density increased.  Red oak leaves remained 
significantly more intact over time than the other two species of 
leaves. In the stream, isopod, planaria, mayfly, and snail densities all 
decreased between the two weeks.

Advisor: Erika Iyengar, professor of biology at Muhlenberg College 

Funded by: Trainer Summer Research award
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45. The effects of microhabitat source and 
predatory presence on the microhabitat 
preference of the stream isopod Lirceus sp. 
Bahaa Abdellatif 

Riparian isopods (Lirceus sp.) are found in various microhabitats, but 
do they actively choose the benthos? Movement of individual stream 
isopods was monitored for 30 minutes when they were presented 
with four microhabitats: grass, gravel, moss, and silver maple 
leaves. Surprisingly, there was no significant difference in the time 
spent among the choices with cue-less and fish cue water, although 
the isopods spent more time in gravel. However, when exposed to 
chemical cues from predatory crayfish, isopods spent less time in 
leaves compared to gravel or moss.  Isopods may choose protection 
from three-dimensional substrata in the presence of benthic 
predators.

Advisor: Erika Iyengar, professor of biology at Muhlenberg College 

Funded by: Vaughn Summer Research award

46. Attitudes Relating to Harm Reduction 
Meghan Allen 

Harm reduction takes the approach the optimal strategies for 
substance abuse involve minimizing the harm that comes to the 
user. We investigated variables that might increase support for this 
approach. Anecdotal stories of recovery, or heartfelt obituaries were 
more effective than medicalizing addiction, or than presenting 
statistics. Additionally, participants who applied a moral model 
to addiction tend to be opposed to Harm Reduction, but when we 
statistically accounted for stigma, their support actually increases, 
perhaps due to a perceived obligation to help others. Tackling stigma 
may allow us to attract people seemingly opposed to harm reduction to 
this approach.

Advisor: Jeff Rudski, professor of psychology at Muhlenberg College 

Funded by: Dean for Provost’s Grant for Faculty-Student Collaborative Research 
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47. Building Together: Student Partnerships 
in OER Development 
Jarrett Azar 

Building upon our past success developing student-faculty research 
partnerships and prioritizing student peer learning, the Digital 
Learning Team at Muhlenberg College applied what we know of 
student-faculty collaboration to the creation of open, web-delivered 
textbooks. This model centers the learner and recognizes how critical 
student perspective and contribution is to the ongoing development 
of open educational resources. This research poster will allow us to 
share lessons from our early successes in student-faculty scholarly 
collaboration and highlight our peer supported model of student-
driven OER: The Digital Learning Assistant Program.

Advisor: Jenna Azar, senior instructional design consultant at Muhlenberg College 

Funded by: Dean of Digital Learning

48. Hold on tight: an investigation of LmbB1 
mutants’ iron-binding capability 
Victoria Basciano 

The enzyme S. lincolnensis L-DOPA dioxygenase requires a bound 
iron 2+ ion (Fe2+) to convert the substrate L-DOPA to the product, 
CHAPCA. The FerroZineTM reagent binds Fe2+, producing a purple 
complex which correlates to iron concentration. Two iron-binding 
histidines, a stabilizing tyrosine, and a non-iron-binding histidine 
were mutated, overexpressed, purified, and reconstituted to determine 
the effects of these active-site residues on iron concentration in 
L-DOPA dioxygenase. The effects of these mutations on iron-binding 
and enzyme activity are discussed. Site-directed mutagenesis of S. 
sclerotialus L-DOPA dioxygenase was also pursued in order to generate 
mutants stable for structural investigation.

Advisor: Keri Colabroy, professor of chemistry at Muhlenberg College 

Funded by: The Kerilyn C. Burrows, Ph.D ‘72 Research Fund in Honor of Donald W. Shive, Ph.D.
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49. FPGAs for Lifetime Experiments 
Jackson Davis 

The purpose of this study is to develop a simple, low-cost method of 
performing muon lifetime experiments using Field-Programmable 
Gate Arrays (FPGAs). We found that a clock cycle counting method 
used on the FPGA accurately reproduced results from the conventional, 
more expensive method of using NIM modules followed by a 
Multichannel Analyzer (MCA). Furthermore, we found that a cheaper, 
smaller detector making use of a Silicon Photomultiplier (SiPM) 
instead of a larger photomultiplier tube could reproduce these results 
when used with the FPGA, though the end result was more sensitive to 
random wall noise, therefore was not as robust overall.

Advisor: Brett Fadem, professor of physics at Muhlenberg College 

Funded by: Provost’s Grant for Faculty-Student Collaborative Research; NSF Grant 1507841

50. Underdogs and Addiction 
Rebecca Carrara  

Previous research defines underdogs as individuals who are facing 
odds in which they are unlikely to succeed (Vandello, Goldschmied 
& Michniewicz, 2016). People support underdogs because they are 
perceived as unjustly disadvantaged. The current study investigates 
whether or not underdog status can lessen the stigma and dislike a 
person with an addiction experiences. Consistent with our hypothesis, 
results showed that underdogs were more liked and less stigmatized 
than topdogs. Characters presented with a heroin addiction were 
liked less and stigmatized more than the characters with an alcohol 
addiction and the characters without an addiction.

Advisor: Kenneth Michniewicz, assistant professor of psychology at Muhlenberg College 

Funded by: Provost’s Grant for Faculty-Student Collaborative Research
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51. The Orlando Furioso Atlas 
Jake Botelho and Laura Santo

The Orlando Furioso Atlas is an interactive digital mapping project 
that aims to represent Ludovico Ariosto’s sixteenth-century romance 
epic poem Orlando Furioso in terms of spatial relationships. Through 
close reading and interpretation of several editions of the poem as 
well as contemporary maps, this project tracks the journeys of the 
many characters throughout Ariosto’s imaginary world. This is done 
with careful consideration of cartographic knowledge during Ariosto’s 
lifetime as well as historical maps. The Orlando Furioso Atlas is a 
digital humanities project that is freely available on the internet at 
furiosoatlas.com as a resource for both Italian and English speakers.

Advisor: Daniel Leisawitz, assistant professor of Italian studies at Muhlenberg College 

Funded by: Summer Research Grant from Dean of Academic Life

52. Nay Aug Amusement Park: A Family 
Owned Amusement Park in a Changing 
World 
Sara Levene 

My research is centered around compiling and chronicling the written 
and oral history of Nay Aug Amusement Park (1931-1990), a small 
multigenerational family-owned amusement park, in Scranton, 
Pennsylvania. My research focuses on the changing nature of family 
amusements over time through the example of Nay Aug Amusement 
Park. Family-owned amusement parks struggled over time to compete 
with the new forms of entertainment available to youths. These new 
types of entertainment factored into the industry’s collapse. Through 
my interviews, I have also examined the different types of responses 
garnered the workers, the family members and the customers.

Advisor: Susan Clemens, senior lecturer of history at Muhlenberg College 

Funded by: Summer Research Grant from Dean of Academic Life
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53. Urine Recycling for Sustainable Growth of 
Algae and Urine Crystals 
Maya Leschinsky 

Urine, over the past twenty-years, has gained popularity as a medium 
for growth, extraction and sustainable solutions. This study’s 
purpose was to innovate ways to utilize urine for a community 
with minimal access to potable-water by experimenting with algal 
growth in different urine and seawater concentrations on gelatin-
coated and non-coated petri-dishes in direct sunlight. Three trials 
were completed to understand the seawater’s quality, final growth 
biomass in varying urine dilutions, and algal growth rate. The findings 
concluded that algal growth increases in 1:4 to 1:1 urine dilution on 
both plate types and that struvite precipitation increases in higher 
urine concentrations.

Advisor: Xavier Silva, Ph.D.; Puyo, Ecuador 

Funded by: SIT Study Abroad

54. Mind to Pen, Pen to Paper, Paper to Mind 
- The Intersections of Writing Theory and 
Higher Education’s Elusive Telos, Critical 
Thinking 
Andrew Leahy 

Among the skills that higher education seeks to instill, critical 
thinking and writing have prominent support. But the language of 
policy betrays the complexity surrounding 1) the meaning of critical 
thinking, and 2) how critical thinking and writing can be discussed 
as cooperative exercises for cultivating thinking. This project will 
explore the intersections between the literature on critical thinking 
and writing theory to explicate some of the ways in which writing can 
be mindfully enlisted as a tool for critical thinking. Accordingly, this 
project seeks to build a language for talking about writing with a lens 
for broader intentions.

Advisor: Thaddeus Robinson, associate professor of philosophy at Muhlenberg College 

Funded by: Provost’s Grant for Faculty-Student Collaborative Research



28  MUHLENBERG COLLEGE    |    STUDENT RESEARCH   |   2019 2019   |   STUDENT RESEARCH   |   MUHLENBERG COLLEGE 29

55. Influences on the Role of Compositional 
Perception in Abstract Versus 
Representational Art 
Jacob Lader 

Composition is an element of visual art that whether purposefully 
employed, purposefully avoided, or all together not considered by an 
artist, dictates the final image presented to a viewer. When comparing 
principles of visual perception, both individualistic and universal, 
there is a clear overlap between these principles and identifiable 
compositional principles.  Does it matter what the compositional 
elements employed in a piece are in relation to the larger piece, rather 
than just being considered as an attention tool? To this regard might 
composition itself suggest meaning in a piece? While data collection 
is ongoing, preliminary results may suggest that it is possible that 
composition has a circular function within top-down processes and 
viewer interpretation of two dimensional artworks.

Advisor: Alexandra Frazer, assistant professor of psychology at Muhlenberg College 

Funded by: Summer Research Grant from Dean of Academic Life
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56. Engine of Life: Biophysics and Tyrosine 
Ji Ku 

Carbon dioxide emissions have increased sharply within the last few 
decades, which has resulted in climate change and pollution. This has 
led to the search for alternative energy sources, using photosynthesis 
as an inspiration. Within photosynthesis, photosystem II (PSII) uses 
light energy to drive the energetically demanding four-electron 
oxidation of water to dioxygen. There are two symmetric redox-active 
tyrosine residues, YZ and YD, in the D1 and D2 protein subunits of 
PSII. While these tyrosine residues are chemically identical, they are 
functionally distinct. It is proposed that YZ is directly involved in the 
primary electron transfer pathway of PSII. In contrast, the YD residue 
is proposed to be involved in the assembly of the catalytic Mn4Ca-oxo 
cluster. My research is focused on understanding the structure and 
function of the YZ and YD residues of PSII. In my presentation, I will 
describe the methodology of cyanobacterial cell cultures, isolation 
and purification of PSII and the application of pulsed electron 
paramagnetic resonance spectroscopy to study the YZ and YD radicals 
of PSII.

Advisor: K. V. Lakshmi, associate professor of chemistry at Rensselaer Polytechnic Institute 

Funded by: The National Science Foundation
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57. When Men and Women play counter-
stereotypical instruments 
Danielle Kraes 

Prior work suggests that people associate musical instruments with 
expectations about a person’s identity. People also judge someone who 
violates these expectations negatively. Research we have previously 
conducted implies that someone we see as an “underdog” makes them 
more likeable. This project explores through an experimental survey 
whether or not underdog identity eliminates harsh evaluations when 
musicians violate gender expectations. In addition, it examines the 
relationship between certain instruments and the gender of the person 
most likely to play them and the influence of underdog status in a 
musician’s choice to play instruments atypical for their gender. 
Advisor: Kenneth Michniewicz, assistant professor of psychology at Muhlenberg College 

Funded by: Summer Research Grant from Dean of Academic Life

58. Topological Variations in Tungsten 
Complexes of N4 Ligands 
Brice Kessler 

Tungsten complexes of chiral C2-symmetric picchxn, picchxnMe2, 
and PDP ligands (N4ligands, picchxn = trans-N,N’-bis(pyridin-2-yl-
methyl)-1,2-diaminocyclohexane, picchxnMe2 = trans-N,N’-dimeth-
yl-N,N’-bis(pyridin-2-ylmethyl)-1,2-diaminocyclohexane, and PDP 
= 2-[[2-(1-(pyridin-2-ylmethyl)pyrrolidin-2-yl)pyrrolidin-1-yl]
methyl]pyridine) have been synthesized. Two diastereomers of 
(κ3-picchxn)W(CO)3 and (κ3-picchxnMe2)W(CO)3 have been observed 
only one has been observed for (κ3-PDP)W(CO)3. Mononitrosylation 
yielding [(κ3-N4)W(NO)(CO)2]PF6 complexes, followed by an intramo-
lecular substitution, yields [(κ4-N4)W(NO)(CO)]PF6 complexes. Multi-
ple cis-β diastereomers are kinetically favored for [(cis-β-picchxnMe2)
W(NO)(CO)]PF6. Only one is favored for [(cis-β-picchxn)W(NO)(CO)]
PF6 and [(cis-β-PDP)W(NO)(CO)]PF6. Cis-α diastereomers are thermo-
dynamically favored for all complexes. The isolation of a single diaste-
reomer of [(κ4-picchxn)W(NO)(CO)]PF6 or [(κ4-PDP)W(NO)(CO)]PF6 
is much easier than for [(κ4-picchxnMe2)W(NO)(CO)PF6. 
Advisor: Joseph Keane, professor of chemistry at Muhlenberg College 

Funded by: Russell N. Smart and David Stehly Summer Research Grant
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59. Implicit Assumptions: Politics, Bias, and 
Memory 
Julia Kearney and Hailey Roos

Previous research suggests that attention is guided by social 
attribution rather than just features and that social status plays a 
role in human information processing and that out-group faces are 
processed differently than in-group faces. The goal of this study is 
to test if political in-groups, views or affiliations affect the amount 
of attention participants give to people of different genders or races. 
This research could provide evidence for the minority spotlight effect 
and could also provide new and significant information on if and 
how political beliefs affect one’s attention and memory in relation to 
gender and race.

Advisor: Laura Edelman, professor of psychology at Muhlenberg College 

Funded by: Provost’s Grant for Faculty-Student Collaborative Research

60. Investigating Neural Reuse with an 
Audio-Visual Dual Task Paradigm 
Patrick Kantner and Laura Styer

The theory of neural reuse claims that individual brain regions 
typically support a diverse set of cognitive and behavioral functions 
rather than one specific function, as is traditionally assumed. This 
study aims to provide causal and empirical evidence for neural reuse 
by using a multi-tasking paradigm. Subjects performed primary 
visual contrast and orientation tasks, then simultaneously performed 
a secondary auditory loudness task. Selective interference on the 
performance of one primary task but not the other would indicate that 
it shares neural resources with the secondary task, and hence support 
the theory of neural reuse. 

Advisor: Matthieu de Wit, assistant professor of neuroscience at Muhlenberg College 

Funded by: Neuroscience Collaborative Research Program
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61. Is It Really Just Typical Adolescence?? 
Amanda Josephs 

Borderline Personality Disorder (BPD) in adolescence is a controversial 
topic in the field of psychology. While symptoms typically begin in 
adolescence, a diagnosis and therefore treatment may be missed at 
the early signs. One reason clinicians may avoid a diagnosis is due 
to the behaviors overlapping with what may be considered “typical 
adolescence”. This study aims to capture what clinicians and 
adolescents perceive as typical adolescent behavior and typical BPD 
behavior.

Advisor: Stefanie Sinno, associate professor of psychology at Muhlenberg College 

Funded by: Provost’s Grant for Faculty-Student Collaborative Research

62. Developing and Implementing Hospital 
Events: Evaluation of George Washington 
Medical Exhibit 
Ryan Johnson 

The Body Family Medical Library at Lehigh Valley Hospital hosted a 
traveling exhibition, “Every Necessary Care and Attention: George 
Washington & Medicine”, a historical medicine exhibit loaned out 
to medical libraries across the country by the National Library of 
Medicine, part of the National Institutes of Health. This project details 
the planning and development of the event, and evaluates its success 
in terms of meaningful interaction. The purpose, in addition to 
emphasizing to the public the importance of basic modern healthcare 
practices such as effective sanitation and vaccination, was to gain 
experience for the planning and execution of future events.

Advisor: Linda Schwartz, Librarian LVHN, Lehigh Valley Health Network 

Funded by: LVHN Pool Trust NNLM Grant
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63. Synergetic Identities: The rewriting of 
identities by second generation Turkish 
and Kurdish immigrants living in 
Denmark 
Kalie Jamieson 

Turkish immigrant families make up one of the largest minority 
populations in Denmark. Their children are raised in the cultural 
intersection of Denmark and Turkey, allowing them to transcend 
normative labels. Based on participant observation, living with a 
Danish host family, and interviews with second generation Turkish/
Kurdish immigrants conducted in Copenhagen, Denmark from 
September- December, 2018, this project seeks to answer the question: 
How do second generation Turkish/Kurdish immigrants create their 
identities amidst the conflicting cultures of Denmark and Turkey? This 
project gives voice to how they write their own synergetic identities 
that contribute to the ways they understand themselves.

Advisor: Donna Kish-Goodling, professor of economics at Muhlenberg College; DIS Copenhagen, 

Denmark 

Funded by: SIT study abroad

64. Tuning Vibrational Strong Coupling with 
Co-Resonators 
Iffat Imran and Giulia Nicolai

Strong coupling of molecular vibrations to optical resonances is a 
promising route towards photonic control over chemical reactions. 
Due to their narrow line widths and close energy proximity, vibrational 
transitions afford intriguing opportunities for strong coupling of 
multiple matter states with the same optical state to form polaritons. 
Solutions of three organometallic ions were used to control the 
number, energy, and intensity of molecular resonances in a 200 cm-1 
window to allow for a systematic investigation of up to five polaritons. 
Co-resonators thus serve as an alternative means for the modification 
of the optical properties of polaritons.

Advisor: Justin Sparks, assistant professor of chemistry at Muhlenberg College 

Funded by: ACS Petroleum Research Fund
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65. SeedBox Program: Water Scarcity 
Problem 
Grace Imanariyo, Ji-In Friess and Jeffrey Pennington

The Seed Box was a four-week pilot program that brought together 
two departments namely: Sustainability Studies and Innovation & 
Entrepreneurship. Students Ji-In Friess ’20, Jeffrey Pennington ’21 
and Grace Imanariyo ’20 worked together to come up with a solution 
to a sustainability-related problem. Dr. Niesenbaum and Professor 
Rita Chesterton were the project advisors. The students ideated a 
Rainwater Collection System which would be easily installed in places 
where clean drinking water is scarce, particularly in the Kutupalong 
refugee camp in Bangladesh. This rainwater collection system would 
help people store rainwater during the wet season to use, especially 
when the dry season hits.

Advisors: Richard Niesenbaum, professor of biology at Muhlenberg College, and Rita Chesterton, 

director of innovation & entrepreneurship, Muhlenberg College 

Funded by: Venturewell Grant

66. Thermogravimetric Analysis of Limonene 
Dario Lewczyk 

A pragmatic method to determine thermodynamic values such as 
the enthalpy of vaporization is of interest to fragrance companies in 
order to accurately model the the evaporation of perfumes. We have 
measured the evaporation rates of limonene using thermogravimetric 
analysis (TGA) and have found that the kinetics incorporates both the 
enthalpy of vaporization and an additional energy needed to overcome 
the diffusive barrier above the evaporating surface.

Advisor: Justin Sparks, assistant professor of chemistry, Muhlenberg College 

Funded by: The New York Society of Cosmetic Chemists
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67. Anatomy and Behavior of Climbing in 
Peromyscus 
Jill Lissner, Lindsay Press and Jason Richwall

Climbing behaviors and anatomical features of three closely 
related species of mice, Peromyscus maniculatus gracilis, Peromyscus 
maniculatus bairdii, and Peromyscus leucopus noveboracensis were 
studied. Digital photographs were taken of palm and sole pads as 
well as limb bones. Measurements using the photographs were made 
using ImageJ. Mice were also placed in an approximately 0.9m X 0.5m 
X 2m  apparatus containing climbing rods of varying configurations 
and diameters to test for differences in climbing ability. We found 
significant differences among the mouse populations in foot pads and 
limb bones that were correlated with differences in climbing behavior.

Advisor: Paul Meier, associate professor of biology, Muhlenberg College 

Funded by: Trainer Summer Research award

68. Run for Your Life? Effect of Fish 
Kairomones on Pond Isopods From 
Different Subpopulations 
Elizabeth Long 

Prey that respond appropriately to predatory chemical cues 
(kairomones) have a large survival advantage, but sub-populations 
that have not experienced kairomones for generations may not react to 
them. We collected isopods from a pond with fish and another without 
fish and in the laboratory exposed individuals to kairomones released 
by feeding sunfish. We used time-lapse photography to calculate the 
rates of movement of each animal. It appears isopods from the pond 
with fish (previously exposed to fish cue) do not move at different 
rates in water with and without fish cue, but analyses are as yet 
incomplete.

Advisor: Erika Iyengar, professor of biology, Muhlenberg College 

Funded by: Trainer Summer Research award
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69. Genetic Pathway of sod-5 in fax-1 and 
daf-2 mutant C. elegans 
Arianna Mesrobian 

Superoxide dismutase-5 is expressed in C. elegans under osmotic 
stress.Transgene wuIs57 tags sod-5 with GFP. When animals are 
stressed, sod-5 is visualized by green fluorescence. SSU-1 induces 
this response in sensory neurons. Burton et al. (2018) proposed that 
the steroid signal is mediated by steroid nuclear receptor NHR-1 in 
responding cells. A product of this pathway is sod-5. Our lab studies 
quiescent arrest requiring insulin signaling via daf-2 and interneuron 
function via fax-1. Double mutants arrest development as quiescent at 
hatching. This pathway is also downstream of SSU-1, suggesting sod-
5 dependence on fax-1 and daf-2. I’m analyzing sod-5 expression in 
fax-1/daf-2 mutants to test possible convergence between these stress 
responses.

Advisor: Bruce Wightman, professor of biology at Muhlenberg College 

Funded by: Vaughn Summer Research award

70. Effects of pH, Solvent, and Lase Time and 
Energy on Polyyne Synthesis 
Jacob Metcalfe 

Polyynes have high potential in both medical and industrial 
application, yet there is no current method of mass production of 
polyynes. This project tested for and developed methods of polyyne 
synthesis that control the length of the synthesized polyyenes. 
Polyynes are synthesized via laser ablation of graphite in solution that 
are analyzed with UV-Vis spectroscopy. A solution of 0.9 mL ethanol, 
0.9 mL water, and 0.2 mL 0.1 M NaOH resulted in the highest observed 
C8H2 to C10H2 peak ratio. With these conditions set, graphite quantity, 
lase time and energy were varied to attempt to increase the peak ratio 
further.

Advisor: Bruce Anderson, professor of chemistry at Muhlenberg College 

Funded by: Mr. Bob ‘62 and Mrs. Carolyn ‘61 Buzzard   
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