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Celebration of Undergraduate Research and Creative Activity

Welcome

April 14, 2023
Dear Friends,

| am excited to welcome you to the 22nd annual Celebration of Undergraduate Research and
Creative Activity (CURCA) at Hope College. This event highlights over two decades of celebrating
the scholarly accomplishments of talented Hope students working collaboratively with exceptional
faculty mentors in our annual signature research showcase.

Student-faculty collaborative research has long been a hallmark of the Hope College academic
program, a distinction that has garnered national recognition. US News and World Report rank
Hope College #22 in undergraduate research and is one of only 62 colleges and universities, such
as Harvard, MIT, Princeton, Michigan, Stanford, and Yale, which provide outstanding research
and creative project opportunities.

Our research-infused courses, ensembles, and studios facilitate students to cultivate meaningful
connections with faculty, encourage the development of tangible professional skills for graduate
school and postgraduate work, and offer opportunities for enhancing critical thinking and
interdisciplinary collaboration. Such experiences are part of what makes Hope College a
transformative and world-class educational experience.

This year's Celebration includes 151 presentations by 268 students from 21 different departments
and programs working with 78 faculty mentors. Research occurs during the academic year and
summer, spans the four academic divisions, and includes independent study and course-based
research. During the 2022 calendar year, Hope students made 117 conference presentations at
off-campus conferences, published 17 articles or scholarly chapters, and submitted another 25
papers for publication. For the 2022 fiscal year, Hope College faculty, staff, and students received
6.5 million in external funding to support 61 research, outreach, public service, and educational
awards.

Thank you for your participation in and support of CURCA 2023. To learn more about student-
faculty collaborative scholarship, visit the website: hope.edu/research.

Sincerely,

Heidi E. Kraus, Ph.D.
Associate Provost for Academic Affairs
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Listing of Projects by Department or Program

Mentors: Drs. Aaron Best, Leah Chase, Brent Krueger, Michael Pikaart, and

Kristin Dittenhafer-Reed
Katelynn Paluch, Taylor Laurin

Alexandria Switzer

Emma Rudisel

Katherine Lane

Karlie Platz, Hope Markley

Anna Koppin

Madelyn Vitu

Ryan Erdmann, Alexis Erickson

Connor Bricco

Grace Vollmert,
Brendan Veenstra

Intersection of one-carbon metabolism and
mitochondrial genome maintenance

Creation of an N-terminal xCT mutant lacking
lysines for use in protein turnover studies

Use of mass spectrometry-based proteomics to
study post-translational modifications of the
mitochondrial transcription machinery

Does phosphorylation on serine 26 of system
xc- lead to changes in cell surface expression?

Do post-translational modifications of
mitochondrial RNA polymerase and ribosomal
protein L12 control mitochondrial DNA
transcription?

Characterization of Select Lysine Mutations of
the Cystine/Glutamate Transporter, System xc-

Development of a fluorescence-based assay to
measure System Xc- activity

Cell Based Studies on the Effect of POLRMT
and MRPL12 Post Translational Modifications
on Mitochondrial Protein Synthesis

Optimization of xCT purification methods to
enable future post-translational modification
analysis

Performance of Microbial Source Tracking
Methods: Molecular Markers & qPCR/ddPCR

Mentors: Drs. Maria Burnatowska-Hledin, Erika Calvo-Ochoa, Natalia Gonzalez-
Pech, Vicki Isola, Virginia McDonough, Kelly Ronald, and Joseph Stukey

Natalia Quizena

Sean Slayton

Characterization of a novel peptide binding in
HUVEC cells using fluorescent polarization
approach.

Development of a Novel Method for Identifying
Antibiotic Producing Microbes from the Soil
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Nathaniel Vorhees,
Samantha Groenwold

Jairus Ozara Zebulun Meer,
Dulcinea Licavoli

Ethan West, Olivia Andry,
Steven Awad, Connor Bricco,
Chloe Coates, Owen Harries,

Philip Kerber, Molly Kussmann,

Taylor Laurin, Natalie Leake-
Jara, Natalie Olander, Kate
Sherman, London Yoder,
Davi Zola de Araujo

Solange Fingleton,
Alina Ciesielski

Kai Francisco, Seth Grove,
Carrie Harmeling,
Anna Richards

Sarah Grimes

Linda Nduwimana,
Hannah Peterson

Olivia Sprys-Tellner,
Peyton Hallemann

Emma Yonker

Ethan West

Philip Kerber, Davi Zola de
Araujo, London Yoder, Ethan
West, Kate Sherman, Natalie
Olander, Natalie Leake-]Jara,
Taylor Laurin, Molly
Kussmann, Owen Harries,
Chloe Coates, Connor Bricco,
Steven Awad, Olivia Andry

Jacob Bergstrom

Modeling Olfactory Dysfunction in Parkinson’s
Disease in Zebrafish

Investigation of mycobacteriophage-host
interactions during initiation of phage infection

Genomic Analysis of the Novel A4
Mycobacteriophage Spino

Degeneration and neurogenesis following an
excitotoxic focal lesion to the olfactory bulb of
zebrafish

Response of House Sparrows (Passer domesticus)
to Predator-Based Auditory Cues and Consequent
Threat Level Assessment

Urbanization Alters the Song Propagation of Two
Human-Adapted Songbird Species

Can you hear me? The Role of Urbanization on
Auditory Sensitivity in the House Sparrow (Passer
domesticus)

Effects of Iron Oxide Nanoparticle Exposure on
the Auditory Physiology and Iron
Bioaccumulation in House Sparrows (Passer
domesticus)

Auditory Differences between Two Species of
Sexually Dimorphic Songbirds

A New Beginning - How noncoding sequences
could be the force behind phage genome
evolution

Genomic Analysis of the Novel F1
Mycobacteriophage Stap

The impact of aerosolized iron oxide
nanoparticle exposure on behavior of the house
sparrow (Passer domesticus).
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Madeline Kenney, Sean Slayton, Does the House Sparrow (Passer domesticus)
Madison Smit, Hannah Prefer Color or Location-based Cues When
Sturgeon Exhibiting Foraging Behavior?

Faith Huff, Sydney Hawkins,
Ashley Lauraine, Eden Comer

A Comparison of Antipredatory Responses to
Visual and Olfactory Stimuli in House Sparrows

Impact of Male Dominance Behavior on Female
Receptivity in Laboratory Mice

Paige Buckberry, Emily
Dougherty, Nathan Koorndyk,
Arsh Mir

Alyssa Archer, Charlotte Brecht,
Mackenzie Dole

Female Vocalizations in Response to Male and
Female Urine

Mentors: Drs. Aaron A. Best, Kenneth Brown, Leah Chase, Kristin Dittenhafer-Reed,
Meagan Elinski, Jason Gillmore, Natalia Gonzalez-Pech, Natalie L.H. Huisman,
Jeffrey Johnson, Brent Krueger, Michael Philben, Michael Pikaart, Elizabeth Sanford,
and Brian Yurk

Nicholas Figueroa Structural investigation of novel supramolecular
anion cages with synchrotron X-ray diffraction
Rachel Thomas Mechanistic Understanding of the Synthesis of

Caleb Brzezinski
Andrew Reiffer
Elisabeth Arrondo,

Jane DeGroot, Alison Bache

Nicholas Dawson, Jenna Currier

Griffin Gleeson, Connor Bovia,
Andrew Lanham

Avery Reimink,
Maddelyn Jannusch
Nicholas Migaldi
Lindsay Martin

Avery Covert

Bryan Forrest

Clusters of Fe304 Nanoparticles by Through
Headspace Byproduct Analysis

Automating a Data Analysis Pipeline Including
Automated Colony Counting

Synthesis and characterization of clusters of ZnO-
Fe304 nanoparticles

Exploring quinoline-functionalized long-
wavelength BF2-coordinated azo dyes

Microbial Community Composition Dependence
on Season and E.coli Abundance in the Macatawa
Watershed

Nanoparticle Interactions in Cartilage-Mimicking
Hydrogels

Environmental Injustice in Northwestern Indiana

Multifaceted Surface Coatings from Composite
Dry Lubrication Schemes

Influence of Molecular Structure on Interactions
with Nanodiamonds Under Shear Stress

The Preparation of a Highly Fluorinated EDOT
Monomer for Electrode Modification

Development of Directing Groups for Rhodium-
Catalyzed Decarbonylation Reactions
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Jared Poliskey, Peyton Diehl Carbon-Carbon Bond Activation: Optimization of
Exchange-Decarbonylation Reactions of Diortho-
Fluoro Pyridyl Ketone with Boronic Acids

Mary Kapitula Comparing the Efficiency of Directing Groups in
Rhodium-Catalyzed Decarbonylation of Ketones

Lauren Bryan, Rachel Shaw, Selective Preservation of Structural

Madison Smith Carbohydrates During Peat Formation

Communication

Mentor: Dr. Marissa Doshi

1 Nicole Galloway Decoding Insta-therapy: a case study pediatric
therapists’ Instagram accounts

Mentors: Drs. Omofolakunmi Olagbemi and Brooke Odle

Haniah Kring, Patient-Handling Tasks and Posture Classification
Annie Ngoc Tran, Elsa with Machine Learning
Brillinger, Noah Bradford

Mentors: Drs. Jane Finn and Yooyeun Hwang

Emily Oegema, Grace Critchfield, = Culturally Responsive Teaching and Religious

Jacob Humbert Diversity

Marta Johnson, Kambree DeWitt, Compassion Fatigue within pre-service teachers: An

Macy Kerr Analysis within Hope College's Education
Department

Macy Kerr Empathy and pre-service teachers: How much is too
much?

Mentors: Drs. Courtney Peckens and Katharine Polasek

Dylan Clem, Clara Voskuil Experimental Experimental Validation of Real-Time,
Weighted Control Algorithm on High Rise Structures

Madelyne Klunder Modeling Selective Activation of the Median Nerve

Parker Perry The Design and Fabrication of a 2 Story, Small-Scale

Shear Structure
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Geolog

Peter Ruffolo, Sarah Heinowski,
Carolyn Atkinson

ical & Environmental Sciences

Comparing Cortical Responses to Mechanically- and
Electrically-Evoked Somatosensations

Mentors: Drs. Michael Philben and Renee Sparks

154
153

145

History

Mentor:

37

56
19
55

Kinesio

Rachel Shaw, Lauren Bryan,
Madison Smith

Madison Smith

Taylor Hudson

Dr. Lauren Janes

Natalie Prestegaard

Caleb Van Appledorn
Per-Erik Gierlach

Holly Vincett

logy

Organic matter quality influences aerobic and
anaerobic respiration rates in peatland soils

Temperature sensitivity of nitrogen mineralization in
peat from a southwestern Michigan Bog

Hydraulic head differential for fluid flow vectors in
sub-axial magma systems of the Mid-Atlantic Ridge
(80°N to 30°S) subject to rotational shearing

The Debate on Blackness: Deliberations of Scientific
Racism in the British West Indies (1750-1840)

Desmond Holdridge's Expeditions in South America
The Coup in Iran

The Student’s Perspective: The American Indigenous
Boarding School Experience

Mentors: Drs. Kirk Brumels, Chad Carlson, Maureen Dunn, Paula Ferrara, Sara Mahoney, Mark
Northuis, Brooke Odle, Olufemi Oluyedun, and Brian Rider

42

41

78

59

22

Jack Muller, Jacob Richardson,
Mikayla Roman

Mikayla Roman

Jaden Grigg, Cole Stalter,
Jace Gerlach

Kaylee Larson, Samantha Blair,
Cassidy Broekhuizen, Emma
Decker

Samantha Martino, Sophia Rosiek,
Haleigh Cripe

The Effect of Auditory vs. Visual Stimuli on Reaction
Time on Skill Position American Football Players

Examination of athletic identity, perfectionism, and
sport commitment among collegiate athletes

Ammonia Inhalants Impact on Shot Put Throw
Distance

The Effect of Supplementation on a 20m Shuttle Run
Performance in Collegiate Women’s Soccer Players

Effect of Post-Warm-Up Transition Time on
Anaerobic Performance in Female Collegiate
Volleyball Players



2023

23

58

24

60

76

77

40
94
95

96

Sophia Rosiek

Keaton Hamilton

Alec Kowalski, Sophia Rosiek

Grace Wunderlich, Madeline
Walter, Amelia Bont, Alyssa Hettel

Baker Conley, Jared Evans,
Colin Salamone

Mackenzie Halton, Riley Checkley

Kayla Wolma

Owen Leibrock
Jesse Cooke
Aubrey East, Paige Kuhn

Maggie Peckham, Aidan Jones,
Taylor Truman, Anastasia Tucker

Anastasia Tucker

Ashley Beck, Alex Benoit, Owen
Leibrock, Caiti Warne

Mathematics

Temporal qualitative analysis of former high school
athletes’ exercise satisfaction during their freshman
year of college

The Chronic Effects of a Stretching Program on
Range of Motion and Velocity Output of an
Overhand Throw in Collegiate Baseball Players

Temporal Analysis of Former High School Athletes'
Perceptions of Fitness as They Enter College

The acute effects of incorporating lower limb foam
rolling into a dynamic warmup for men’s soccer
player aerobic endurance and muscular power
performance

The Effect of Motivational Music on Power in an
Anaerobic Sprint Test

Physical Activity Behavior and Cognition in
Collegiate-Aged Students

Association of COVID-19 Concern, Psychological
Well-Being, and Sport Commitment

A Christian Framework for Competitive Sport
Team Dynamics Among Collegiate Athletes in Sports
Reported Experience in Collegiate Swimmers

A Comparison of the Nike Vaporfly and Nike
Dragonfly’s Effect on Running Economy

Determining the Accuracy of Two Commercially
Available Smart Watches

Golf Putting Performance in Collegiate Aged Adults

Mentors: Drs. Aaron Franzen, Darin Stephenson, Mark Pearson, Paul Pearson, and Brian Yurk

14

32

Bergen Johnson, Gabe DeYoung,
Matthew Stafford

Heleyna Tucker

Identity Development and Empathy Among Pre-
Health Students: A Longitudinal Study Employing
Latent Class Analysis

Classification of Land Cover on Sand Dunes
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Music

Mentors: Drs. Christopher Fashun, David Keep, Benjamin Krause, Rodrigo Serrao, and
Rebecca VanDeWalker

74 Joy Gregson Re-Indigenization of Song, Chant, and Dance in the
Pacific
92 Leah Reinardy Neither “Mad Genius” Nor “Man-Child”: Reframing

Popular Discourse Around Thelonious Monk's Music
and Madness

Mentors: Drs. Erika Calvo-Ochoa and Leah Chase

Sofia Rosenberger Does ubiquitination of System xc- affect its turnover
rate within the cell?

Kai Francisco Engineering a Streptavidin Binding Site on the
Extracellular Surface of the Cystine-Glutamate
Transporter

Sofia Petix Effect of AKT activation on the post translational
modification of system xc-.

Sarah Heinowski, Nathaniel Role of Neuroinflammatory Response on Cell

Vorhees, Nate Koorndyk, Proliferation Following Neurotoxic Lesioning in

Helen Dodge Zebrafish

Cassidy Larson, Luke Horsburgh, Expression of Olfactory-Induced Anxiety Behaviors

Cameron Houck Following Hypoxia Treatment In Adult Zebrafish

Grace Stalions, Heather Van Dort, Dopaminergic Synapse Loss in 6-OHDA Lesioned

Gabriella Taylor Zebrafish

Skylar DeWitt, Evan Thomas Neurodegeneration and neuroinflammation in the

olfactory bulb of zebrafish following acute hypoxia

Eden Comer, Rachel Mast, Natalie = Effect of delaying HCA exposure on the development
Olander, Mackenzie Williams of manic/depressive behaviors in Sprague Dawley
rats

Nursing

Mentors: Drs. Brian Yurk and Anita Esquerra-Zwiers

17 Ava Doty The Milk Microbiome Feasibility Study

10
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Physics

Mentors: Andrew Bunnell, and Drs. Kyuil Cho, Paul DeYoung, Peter Gonthier, Zachary

Williams, and Belen Monteagudo-Godoy

51

52

53
54

68

69

70

71
72

William Vance

Nathaniel Jobson

Miguel Castelan Hernandez

Nathan Stolnicki
Gillian Donley
Nicholas Kaiainen
Joey Fogt, Nolan Miles

Bishop Carl

Gabriel Balk

Political Science
Mentors: Drs. Joshua Bowman, Lindsey Root Luna, Rachel Spooner, and David Ryden

100
82

83

101
84

102

85

103
86

Alexis Potapczak
Caleb Smith

Jonah Badanes-Katzman

Jackson Uyl

Chloe Bares
Morgynn Vallieres

Helen Weston

Z.oe Ritsema

Haley Bennett

Utilizing GPU and CPU Parallelization to Efficiently
Calculate Compton Scattering Cross Section in
Magnetar Magnetosphere

B-decay strength function of 99,100Y

Design for Next Generation Neutron Detector
Exploring a Truncated Eigenmode Expansion for
Collisionless Models in Tearing Modes

Studying the Dynamics of Solar Convection Cells
through Eigenmode Decomposition

An Analysis of Eigenmode Activity in Visco-Resistive
Magnetic Reconnection

Calibrating the Faraday Cup for Ion Beams using
Rutherford Backscattering Spectroscopy

Neutron-Unbound States in 38Mg

B-decay strength function of 54,52 Co and 55, 53Ni

Religion's Impact in Foreign Policy
How Transnational Criminal Organizations Affect the
Opportunities of the State and its People

Federalism and Education: No Child Left Behind
(NCLB) Implementation

Political Biases in State Supreme Courts
Help or Hindrance; A study on Neurodiversity and
social perception

Gubernatorial and Presidential Campaign Strategies
in Swing States vs Non Swing States

Exploring the Intersection of Political Ideological
Norms and a Congress Member’s Criminal Justice
Reform Beliefs: An EQUAL Act Case Study

Amicus Briefs and the US Supreme Court

8th Amendment Violations in Mentally Il Inmates

1
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104

47

65

48
66
49

67

Luke Ruiter
Emma Hall
Leah Renkema

Reed Rosado
Mark Fields

Juliana Struyk

Alyssa Hrcka

Fascist or Fash-ish? Using the F Word in
Contemporary Discourse

Educating the Person: Inexhaustibility,
Transcendence, and Place

Religious Liberty in Modern American Constitutional
Law

Campaign Strategies: How to Get Voters to Vote
Religiosity and Conspiracy Theories

Is China Steel-ing all of the Manganese?: A Case Study
of China's Belt-and-Road Initiative and the State of
the U.S.’s Defense Supply Chains

Partisan Media and Political Polarization

Mentors: Drs. Carrie Bredow, Alyssa Cheadle, Andrew Gall, Mary Inman, Nathaniel Klooster,
Benjamin Meagher, Lindsey Root Luna, Lauren Slone, Kendra Thomas, Sonja Trent-Brown,
and Daryl R. Van Tongeren

12

Erin Moran, Brendyn Mroz

Elianna Kuehn, Grace Sarafa

MacKenna Shampine, Tyler
Kennedy, Katie Donahue, Aliana
Alvarez-Gomez

Collin Kline, Sara Kraus, Kendahl
Miller, Erin Moran

Erin Vokal, Lars Overos, Lauren
Tocco

Sara Kraus
Nycole Kragt
Chloe Swanson

Chloe Swanson, Hannah Fuller,
Carmen Casper, Isabella Brady

Carmen Casper, Chloe Swanson,
Isabella Brady

Isabella Brady, Chloe Swanson,
Carmen Casper

Taylor Clarke, Holly McArthur

The Effect of Social Affirmation on Emotions and
Body Evaluations

Infant Object Transference and Play Preference

Home is More Than a Place: Personality and the
Psychological and Emotional Costs of the Home

Home is Where The Heart is: The Perceived Benefits
of the Home

Does visual dominance influence looking patterns in
adults?

A Review of the Predictors of Place Attachment

Infants’ Ability to Associate Objects and Their Names

Humbly More Religious: The Role of Humility in
Religious Change

Can’t escape Hell: Negative religious beliefs persist
among religious dones

Scared Toward the Sacred? Existential Fear and
Religious Residue

Sex or Attachment? Examining the Influence of
Same- Versus Opposite-Sex Parents’ Traits on Partner
Preferences



2023

Brynn Anderson, Katherine Yakes,
Emma Kane

Brynn Anderson, Katherine Yakes,
Emma Kane, Tyler Kennedy, Nhi
Hoang

Cameron Houck, Sacia Gilbertson
Alexis Koehl, Ka'niya Houston

MacKenna Shampine

Ashley Trainor
Olivia Onderdonk, Ashley Trainor

Isabella Musherure,
Esther Turahirwa

Kyra Carlson, Erika Martin

Katherine Yakes, Nhi Hoang,
Erin Moran

Nhi Hoang, MacKenna Shampine,
Piper Daleiden, Julia Voyt,
Matthew Czmer

Sociology & Social Work

Mentors: Drs. Aaron Franzen, Rodrigo Serrao, and Anita Esquerra-Zwiers

31

13

30

12

29

11

Callalily Britt

Bergen Johnson
Allison Graver
Bergen Johnson, Grace Rellinger

Paige Buckberry

Corri Zimmerman, Rita Kagaju

Once upon a dorm: A longitudinal analysis of mental
health and perceptions of student housing

Photo Coding of Undergraduate Students' Dorm
Rooms to Predict Students' Perceptions and
Satisfaction

Adherence to COVID-19 Guidelines and Negative
Associations with Sleep Health and Socialization

First Connect: Open Hearts and Open Minds through
Racial Healing Circles

Relationships in the Aftermath of Suffering:
Evaluating Social Support, Perceived Control, and
Coping as Predictors of Resilience in Individuals with
Trauma History

Social and Emotional Knowledge in Hippocampal
Amnesia

Social/Emotional Knowledge in Patients with
Ventromedial Prefrontal Cortex Damage

Conceptualizing Hope as a Virtue

Do we desire partners who resemble our parents? An
exploration of parent-preference

Evaluating hope as a virtue in participants from
Brazil, South Africa, and Hope College

I love you, I'm sorry, please forgive me: Relationship
closeness and the tendency to apologize as predictors
of forgiveness-seeking intentions

Evaluating the Differences in Empathy of Nursing
Students and Pre-Health Students: A Prospective,
Cross-Sectional Study

Effects of Religion and Health on Humility in
Undergraduate Pre-health and Nursing Students

Ideal Professional Self Descriptions in Nursing and
Pre-Health Undergraduate Students

Exploratory Study of Undergraduate Pre-health and
Nursing Student Differences in Development

Who Cares About Their Friends? The propensity to
emphasize protection of self or protection of others
during the Covid-19 Pandemic

The Beyond Ethnicity Project

13
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Theatre

Mentors: Reagan Chestnut and Dr. Daina Robins

91 Lydia Konings Stage Management of The Boy Who Hates
Everything: A Devised Theatre Production
73 Lydia Konings, Katy Smith, Rachel = Pomegranates Underneath: A Student Produced
Scott, Kelsey Sivertson Production

Women’s & Gender Studies
Mentor: Dr. Sarah Kornfield

21 Sutton Steensma How Students at Hope College Reflect on Their
Relationship with Their Own Bodies and Perception
of Body Positivity

20 Kaylee Stanton Walking the Digital Line of Profit and Empowerment:

Period Products on Social Media

2 Nicole Galloway Beyond the Binary: Considering Gender, Leadership,
and Femmephobia

3 Anna Whittle The Storytellers of Climate Change: Women in the
Global South as Changemakers

World Languages & Cultures
Mentor: Dr. Tatevik Gyulamiryan

39 Abigail Bilisko Scientific Advancements Inspired by Religion in
Early Modern Spain

14
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