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Alexander Montoye
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The Barlow Trophy Award
Established in 1949 by Dr. Joel Barlow, a 
1929 honors graduate of Alma College, the 
award recognizes academic achievement 
for students in the top 10 percent of their 
class as well as contributions to campus 
and community. The Barlow winner is 
determined by a vote of Alma’s Student 
Congress and faculty.

Cheyenne Kalfsbeek has combined strong 
academic performance with involvement 
in multiple extracurricular activities in the 
sciences, music and athletics. A double major 
in mathematics and neuroscience, she plans 
to pursue a graduate degree in statistics. She 
is a member of the Alma College Presidential 
Honors Program and the Pi Mu Epsilon 
mathematics honorary.

Her academic experiences have included an 
epidemiology internship with Henry Ford 
Health System, biomedical research as an 
Amgen Scholar with the National Insti-
tutes of Health, and psychology research 
on nicotine addiction and caffeine. She has 
promoted the sciences as a leader in both the 
math and chemistry clubs and participated 
in the annual Pi Day and Science Blowout 
activities.

Kalfsbeek also has performed with the Kiltie 
Marching Band and Kiltie Wind Ensemble; 
competed on the track and field team; tu-
tored college and high school students in 
mathematics, biology and chemistry; served 
as a student writer with the Communication 
and Marketing Office; and was an officer with 
Alma College Rotaract.

Sophia Richter has devoted much of her 
Alma experience to promoting intercultural 
awareness and responsible leadership through 
academic, artistic and extracurricular oppor-
tunities. A double major in economics and 
French, she also performs with the Alma 
College Pipe Band, serves as a French teach-
ing assistant and was co-founder and vice 
president of the Economics Club.

Her off-campus study and volunteer expe-
riences included a year in Paris, where she 
studied at local universities and participated 
in two internships. On-campus, she has 
actively encouraged students to engage with 
the world as a study-abroad advocate at 
admissions events, Center for Student Op-
portunity symposiums and academic panel 
presentations.

Richter also has encouraged students to learn 
about and engage with communities that face 
critical socioeconomic, environment and 
cultural challenges. She raised funds for the 
Dakota Access Pipeline protest movement, 
volunteered at Standing Rock Indian Reser-
vation in South Dakota, and participated in 
numerous Alternative Break trips addressing 
immigration and refugee services, environ-
mental conservation and urban farming. 

Holly Zuiderveen has participated in nu-
merous activities that demonstrate a com-
mitment to academic achievement, service 
and the value of uniting individuals to create 
better communities. A biology major with a 
minor in chemistry, she also sings with the 
Alma College Choir, delivers meals for the 
Food Recovery Network and participates 
in Alternative Breaks and local community 
volunteer efforts.

As a pre-veterinary student at Alma, she 
helped establish the Pre-Vet Club, a new 
group on campus dedicated to providing 
students with better opportunities to further 
their professional knowledge and improve 
their chances of acceptance in competitive 
veterinary programs. She also tutors for Span-
ish and upper-level genetics and microbiolo-
gy classes and has served as vice president of 
the Biology Club.

Zuiderveen also has been active in spiritual 
life programs and nurturing the spiritual and 
mental health of others. She has served as a 
student ministry coordinator, specializing in 
developing chapel worship opportunities and 
leading music volunteers during services. She 
also has led small-group Bible studies and a 
faith-based women’s group.
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2018 WINNERS

The Kapp Honors Day Prize The Kapp Prize is named for the late Dr. 
Ronald O. Kapp, an Alma College biology 
professor for 32 years and vice president of 
academic affairs for 20 years.

A panel of judges from each division — hu-
manities, natural sciences and social sciences 
— selected the prizewinners after assessing 
the presentations for quality of scholarship 
as well as how the material was presented. 
The prize is open to all students and groups.

Student presentations on student film-making, organic decomposition and fruit preser-
vation were selected for recognition at Alma College’s 22nd annual Kapp Honors Day.

Zachary Baker, Bryan Schutte and Chelse Van Spronsen are recipients of the Ronald 
O. Kapp Honors Day Prize for their outstanding Honors Day presentations in the 
humanities, social sciences and natural sciences.

Chelse Van Spronsen 
’18, a biology major 
from Jenison, presented 
“Determination of An-
tioxidant Activity and 
Detection of Polyphe-
nolic Compounds in 
Crude Extract Samples 
of Strawberry Culti-
vars.” In her study, Van 

Spronsen examined the antioxidant activity 
in selected strawberry plant varieties to de-
termine statistical differences in how whole 
berries deteriorate over time.

Bryan Schutte ’18, an 
anthropology major 
from Jenison, present-
ed “Bad Bacon: A Ta-
phonomic Experiment 
in Central Michigan.” 
In his study, Schutte 
examined and com-
pared the decompo-
sition of pig remains 

in an agricultural field and mixed forest 
through observation and insect collection 
to better understand how organic artifacts 
decompose over time.

Zachary Baker ’18, a 
new media studies ma-
jor from Naperville, 
Ill., presented “The 
Student Film Festival 
as a Unique Pedagogi-
cal Space.” In his study, 
Baker connected film 
festival studies with 
educational theory and 

argued for the potential of film festivals to 
display students’ technical mastery while 
exhibiting tangible results of active learning 
in the student film-making process.

Fulbright Scholars
Alma’s 26th and 27th Fulbright Scholars: Deve Wishart and Brooke Tubbs

Brooke Tubbs ’18 of St. Louis, will research 
education programs in the Philippines. Tubbs, 
who majored in integrative physiology and 
health science is Alma’s 27th Fulbright Scholar.
She reported to Angeles City initially, but her 
research requires her to travel to other cities and 
rural areas in the Southeast Asian country. “I 
will be investigating the perceptions of teachers 
on inclusive education within their school sys-
tems,” she says. “I hope to gather their opinions 

and also develop strategies to better implement inclusive education 
programs.”
Following her 10-month Fulbright experience, Tubbs plans to enter 
a doctoral program in occupational therapy, with hopes for a career 
as an occupational therapist working with people with disabilities.
In addition to her classroom studies, Tubbs remained active on cam-
pus during her four years at Alma. She studied abroad in Ecuador, 
chaired the campus Relay for Life event, taught water aerobics and 
was an active member of the Hispanic Coalition, organizing campus 
and community events highlighting Hispanic culture.
A graduate of St. Louis High School, she is the daughter of Craig 
and Laurie Tubbs.

Deve Wishart ’18 of Troy was awarded the 
prestigious post-graduate Fulbright Scholar-
ship in 2018 to teach and study in Germany. 
Graduating with double majors in English and 
German, Wishart became Alma’s 26th Fulbright 
Scholar since 2003.

Wishart will serve as an English teaching assis-
tant while also having the opportunity of doing 
service work. “I plan on working with refugees 
seeking asylum in Germany by helping them to 

learn German — something I look forward to immensely,” she says.

Following her 10-month Fulbright experience, Wishart plans to 
teach English as a second language in international schools, with the 
eventual hope of going into education reform.

“However, I am open to other opportunities as they present them-
selves,” says Wishart, who also served as Student Congress treasurer, 
German Club president and Writing Center tutor. “I am excited to 
see what the future holds.”

A graduate of Troy High School, she is the daughter of Paula  
Miller-Wishart and Kurtis Wishart.
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PROGRAM OF PRESENTATIONS

CONCURRENT SESSIONS I: 8:30–9:30 A.M.
IA SAC 109; Moderator: Cassidy Beach

“Historical Archaeology of Built Environment: A Case Study of a 19th Century College Town”; Kaitlyn Ball (ANT – Landau) ......... 7
“The Mount Pleasant Indian Industrial Boarding School: How a Community Retaliated and Began Healing”; Allyson Cubberly 

(ANT – Landau) ............................................................................................................................................................................... 7
“What Your Ancestry DNA Results Are Telling You: An Anthropological Perspective”; Taylor Garretson (ANT – Landau) ............... 7

IB SAC 110; Moderator: Asiel Clark
“Women in the Workplace”; Kristina Berzkalns (BUS – Balfanz) .......................................................................................................... 7
“Embracing Diversity: LGBTQ+ Employees – Employment Policies and Culture in the Business Realm”; Molly McCranner  

(BUS – Cameron) .............................................................................................................................................................................. 8
“The Comparison of the Positioning of New York City Ballet and the Bolshoi Theater”; Anna Shokina (BUS – Balfanz) ................... 8

IC SAC 113; Moderator: Julia Ettema
“The Comparsion of the Application of New Media in the Development of Sports Market Between China and U.S. – Case  

Study on Professional Basketball League”; Zilin Li (COM – Diels) .................................................................................................. 8
“Effects of Fandom on Parasocial Relationships”; Kayla Thomas (COM – Diels) .................................................................................. 9
“The Influence of Consumer Ethnocentrism on Brand Evaluation and Purchase Intention: A Comparison Between Victoria’s  

Secret and UNIQLO’s Marketing Strategies”; Lemiao Yu (COM – Diels) ....................................................................................... 9

ID DOW L-1; Moderator: Chelsea Faber
“Toxicity of Road Salts in Aquatic Ecosystems”; Hunter Wilson, Logan St. John (ENV – Harwood) ................................................. 10
“Relationship Between Salt and Chloride Ion Concentrations in Solution”; Isabella Centurione (ENV – Harwood) ......................... 10
“The Effects of Size and Age on Hexagenia rigida Sensitivity”; Naomi Mason (ENV – Harwood) ..................................................... 10

IE DOW L-4; Moderator: Maighdlin Patterson
“Analysis of 20 Years of Capture and Recapture Data at the Alma College Bird Observatory”; Mac Chamberlain (BIO – Bishop) .... 10
“Environmental Conditions May Influence Mycorrhizal Colonization on Tree Seedlings”; Nichole Pelletier; *Katherine Wood, 

Michigan State University (BIO – Neumann) ................................................................................................................................ 11
“Life History and Ecology of Northern Ribbon Snakes”; Olivia Washabaugh (BIO – Rowe) .............................................................. 11

IF CLACK, THEATRE; Moderator: Madelyn Winnie
“Quality of Life in Parkinson’s Disease Patients”; Laura Cameron (IPH – Kim) ................................................................................... 9
“Effects of Breastfeeding and Delivery Method on Postpartum Depression”; Laura Smith (IPH – Kim) .............................................. 9
“Effects of Hormone Use and Birth Control Contraceptives on Depression”; Madeleine Wingeier (IPH – Kim) ................................. 9

CONCURRENT SESSIONS II: 9:45–10:45 A.M.
IIA SAC 109; Moderator: Kyle Blackmer

“From Miombo Woodlands to Scottish Highlands: An Economic Analysis of the International Trade Market for  
CITES-regulated African Blackwood”; Sophia Richter (ECN – Cunningham) ............................................................................. 12

“Modeling Biases: Are You Really Updating Your Prior?”; Tarcie Watkins (ECN – Taylor) ................................................................ 11
“Income Inequality and Morbidity in the United States: A Longitudinal Analysis”; Marcel de Almeida Siqueira  

(ECN – Cunningham) .................................................................................................................................................................... 11

IIB SAC 110; Moderator: David Suidgeest
“Post-Contact”; Thea Abbatoy (ENG – Cicci) ..................................................................................................................................... 11
“Of Monsters and Men: A Feminist Analysis and Comparison of Greek Myth in Rick Riordan’s ‘Percy Jackson’ Series”;  

Brianna Fitzpatrick (ENG – von Wallmenich) ................................................................................................................................ 12
“Letters From a Black Girl”; Najelle Gilmore (ENG – Cicci) ............................................................................................................... 13

IIC SAC 113; Moderator: Parker Fitzgerald
“Framing of Climate Change in Elite Media”; Carolyn Clark (COM – Diels) ..................................................................................... 13
“The Creation of Crisis Politics”; Kali Rhines (COM – Diels) ............................................................................................................. 13
“The Effects of Microtargeting on Political Polarization”; Brianna Zimmer (COM – Diels) ............................................................... 13

The day’s program is listed in chronological order, by session. The information provided includes title, presenter(s), department, advisor and page number to find 
the abstract. Presentations are scheduled to last 20 minutes, including time for questions. Co-authors who are not presenting are indicated with an asterisk*.
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PROGRAM OF PRESENTATIONS

IID DOW L-1; Moderator: Pedro Granja Berrios
“Effects of Environmental Interactions on Autism Spectrum Disorder”; Elizabeth Bierlein (PSY – Swalve) ........................................ 14
“Gender Bias in Finance”; Emily Esser (PSY – Swalve) ........................................................................................................................ 14
“Effects of Marijuana on Cross Communication”; Keegan Syme (PSY – Swalve) ................................................................................ 14

IIE DOW L-4; Moderator: Sydney Bossidis
“Synthesis and Characterization of Bifunctional Icosahedral Boranes”; Zachary Lincoln (CHM – J. Dopke) ......................................15
“Quantitative Methods for Measuring Nematode Lethality on Botanical Extracts”; Keara Parker (BCM – Doyle) .............................15
“Investigation of Electrochemistry Using EChem in a Box”; Mercedez Thill (CHM – Strait) ..............................................................15

IIF CLACK, THEATRE; Moderator: Courtney Hartnagle
“The Computational Composer: Finding Patterns in Traditional Bagpipe Music”; Benjamin Elliot (CSC – Thall) ........................... 14
“Using Hidden Markov Models and Accelerometer Data to Classify Sport Activities”; Cheyenne Kalfsbeek (MTH – Westgate) ...... 14
“The Ethics of Moral Enhancement”; Kayla Thomas (PHL – Dixon) ................................................................................................. 14

IIG REMICK HERITAGE CENTER, DANCE STUDIO
“Directing a Production”; Allison Muenzer, Kathryn Todd (DAN – Munisteri) ................................................................................. 16

CONCURRENT SESSIONS III: 11:00 A.M.–NOON
IIIA SAC 109; Moderator: Grace Smith

“The Woman and the Sea: Edna Pontellier’s Incomplete Search for Identity”; Asiel Clark (ENG – von Wallmenich) ........................ 16
“From Ashes to Happiness: Gilman’s Mediation of a Futuristic Idea”; Ashley Sullivan (ENG – von Wallmenich) .............................. 16
“Systematic Black Demasculinization as Explored Within David Guetta’s ‘Hey Mama’”; Madelyn Winnie 

(ENG – von Wallmenich) ............................................................................................................................................................... 16

IIIB SAC 110; Moderator: Savana Shellman
“The Beginning or The End?: Interrogating the Literary and Therapeutic Treatment of Teen Suicide and Depression in  

Young Adult Fiction”; Caitlin DeZwaan (ENG – Dora-Laskey) ..................................................................................................... 17
“WWII’s Forgotten Crimes: Contextualizing of Zhang Yimou’s Flowers of War (2011)”; Marina Thornton (ENG – Dora-Laskey) .. 17
“‘We’ll Grasp Firm Hands’: Themes of Cultural Conflict in the Poetry of the First World War”; Megan Wilcox  

(ENG – Dora-Laskey) ..................................................................................................................................................................... 17

IIIC SAC 113; Moderator: Hannah Chrome
“Examining the Relationship Between the African Union and the International Criminal Court”; Karina Ankrom  

(POL – Hulme) ............................................................................................................................................................................... 17
“Politics of Healthcare Provision in the Israel-Palestine Area”; Keara Parker (POL – Hulme) ............................................................. 18
“Does the Trump Presidency Pose a Threat to American Democracy?”; Brianna Zimmer (POL – Gorton) ........................................ 17

IIID DOW L-1; Moderator: Jessica Delo
“Dirty Mind, Dirty Hands: Exploring How Thoughts of Uncleanliness Influence Handwashing”; TiKilah Turner, Chelsea Cooks, 

Maggie Rosales (PSY – Stupica) ...................................................................................................................................................... 19
“The Relationship Between Attachment to G-d and First-Year Retention as a Result of the Level of Religious Engagement at 

Institutions of Higher Education”; Gabrielle Alter (PSY – Stupica) ................................................................................................ 20
“Can Survival Horror Video Games Have Positive Psychological Effects?”; Brianna Barbeaux (ENG – Porter) .................................. 20

IIIE DOW L-4; Moderator: Camera Stevens
“The Effects of Yoga on Sacroiliac Joint Dysfunction in NCAA Division III Volleyball Players”; Katelyn Banner (EHS – Smith) ..... 20
“The Effects of Sleep Deprivation on Athletic Performance in NCAA Division III Athletes”; Jake Geary (IPH – Montoye) .............. 20
“Fluctuation of Iron Levels in Female Collegiate Athletes During Their Fall Season”; Brooke VandePolder (EHS – Boerner) ........... 20

IIIF CLACK, THEATRE; Moderator: Abigail Grout
“Titin Isoform Expression in Hibernating Thirteen-Lined Ground Squirrel”; Jonathan Groening, Maighdlin Patterson; *Charles  

Chung, Wayne State University; *Hannah Carey, University of Wisconsin (IPH – Ball) ............................................................... 18
“The Effects of Fine Motor Skills on School-Aged Children’s Behavior”; Madeline Barnauskas (IPH – Ball) ..................................... 18
“Investigation of the Efficacy of Dance Movement and Rock Steady Boxing in Persons With Parkinson’s Disease”;  

Somerton DeGraffenreid (IPH – Ball) ............................................................................................................................................ 19
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PROGRAM OF PRESENTATIONS

IIIG CLACK, FLORA KIRSCH BECK GALLERY
“Senior Art and Design Majors Show”; Jessica Mayne, Marina Stack, Sarah Manwaring, Mackenzie Harris, Anissa Keeler  

(DAN – Connolly, Dickson, Lambert, Lopez-Isnardi) ................................................................................................................... 21

IIIH REMICK HERITAGE CENTER, DANCE STUDIO
“Dance and Disability in the Classroom”; Sadie Gelb (DAN – Conz) ................................................................................................. 19
“Chapter 3”; Magdalene Schneider (DAN – Munisteri) ....................................................................................................................... 19

CONCURRENT SESSIONS IV: 1:00–2:00 P.M.
IVA SAC 109; Moderator: Jacob Eck

“The Culture of Aging in Beowulf”; Cassidy Beach (ENG – Aspinall) ............................................................................................... 21
“The Soul of the Enemy: The Theme of Disillusionment in Le Silence de la Mer by Vercors”; Cecily Lahey (WLC – Pront) .............. 21
“Bottom Bext: An Analysis of Age and Millennial Humor”; Kate Westphal (ENG – Bissell) .............................................................. 22

IVB SAC 110; Moderator: Morgan Letzkus
“Social Pressure and its Impact on Human Restroom Activity”; Monique Cloutier, Jennifer Brandt, Jasmine Bennett  

(PSY – Stupica) ............................................................................................................................................................................... 22
“Mirror Mirror on the Wall: Do You Wash Your Hands at All?”; Noah Slater, Brandon Ralston, Emma Browne (PSY – Stupica) ..... 22
“Hygienic Habits as Related to Smell”; Molly Bosek (PSY – Stupica) .................................................................................................. 22

IVC SAC 113; Moderator: Elizabeth Flatoff
“New American Scriptures: Elements of Judaism Within Marvel Comics”; Gabrielle Alter (REL – Blanchard) ................................. 23
“‘A Man Loyal to Nothing Except the Dream’: Captain America’s Audit of a Post-Authoritarian America”; Atulya Dora-Laskey  

(ENG – Cicci) ................................................................................................................................................................................. 23
“A Black Space for Black Super Heroes”; Evan Woolbright (ENG – von Wallmenich) ........................................................................ 23

IVD DOW L-1; Moderator: Caroline Smerdon
“MALDI-TOF Mass Spectroscopy of Cardiac Titin and Myosin”; Katherine Lehman, Jonathan Groening, Maighdlin Patterson  

(IPH – Ball) .................................................................................................................................................................................... 25
“The Effects of Sleep on the Athletic Performance of Collegiate Basketball Players”; Elizabeth Kurin (IPH – Ball) ........................... 25
“The Impact of Music Genres on Psychophysiological Responses”; Ashten Stambersky (IPH – Ball) ................................................. 25

IVE DOW L-4; Moderator: Grace Erickson
“The Effect of Body Position on Respiratory Recovery Following Aerobic Exercise”; Payton Hirschenberger (IPH – Harfmann) ...... 25
“Effects of Cold Exposure on Skeletal Muscle Glucose Uptake”; Brooke Mason (IPH – Harfmann) .................................................. 25
“The Effect of Anxiety on the Biomechanics and Performance of Putting in Golf”; Nikolette Palmer (IPH – Harfmann) ................ 26

IVF DOW, LOBBY
“That was Then, This is Now, What Next?”; Najelle Gilmore, John Stefanek, *Cecily Lahey, TiKilah Turner, Claire Stancroff,  

Eric Ferrara, Kira Sheffer, Emily Brubaker, Dylan Demo (INT – Collamati, Jensen, Mackenzie, Slaughter) ................................ 26

IVG CLACK, THEATRE
Pine River Anthology; Whitney Miller, Isaac Tessman, Anissa Keeler, Elly Jauquet, Marleigh Matthews, Natalie Truxall,  

Allison Woodland, Michelle Malkowski, Olivia Harkins, Christopher Nolan  
(COM – Gilbert, Lopez-Isnardi, von Wallmenich) ......................................................................................................................... 24

CONCURRENT SESSIONS V: 2:15–3:15 P.M.
VA SAC 109; Moderator: Ashley Sullivan

“Using Rain Events to Point Source Nutrient and Bacterial Loading in Two Michigan Streams”; Chelsea Faber, MaryBeth Kirk 
(ENV – Borrello)............................................................................................................................................................................. 26

“Prisons Exposed: A Case for Environmental Justice to Identify Exposure Risk Using a GIS”; Christine Calleja (ENV – Borrello) ... 27

VB SAC 113; Moderator: Clara Beck
“Arts Integration and Special Education”; Sadie Gelb (EDC – Yates) .................................................................................................. 27
“Public Health and Humanitarian Justifications for American Colonial Ambitions in Cuba 1897-1909”; Monroe Molesky  

(HIS – Bu)....................................................................................................................................................................................... 27
“Not Your Typical Southern Strategist: Lyndon Johnson and the Civil Rights Act of 1957”; John Stefanek (HIS – Bu) ..................... 27
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VC DOW L-1; Moderator: Ava Gardiner
“Effects of Plyometric Training on Highland Dancing”; Emily Carter (IPH – Andre) ........................................................................ 28
“Effects of Knee Savers”; Joseph Champoux (IPH – Andre) ................................................................................................................. 28

VD DOW L-4; Moderator: Alyssa Gibson
“The Accuracy of the Oura Ring in Measurement of Circadian Rhythms.”; Brooke Mason (IPH – Harfmann) ................................ 28
“Evaluation of Muscle Oxygenation Over Time of Day”; Katherine Schoen (IPH – Harfmann) ........................................................ 28

VE CLACK, THEATRE
“Presidential Honors Discussion”; Pedro Granja Berrios, Sydney Bossidis, Asiel Clark, Grace Erickson, Julia Ettema, Parker 

Fitzgerald, Elizabeth Flatoff, Abigail Grout, Courtney Hartnagle, Morgan Letzkus, Maighdlin Patterson, Savana Shellman, 
Camera Stevens, David Suidgeest, Madelyn Winnie (ENG – Aspinall) ......................................................................................... 29

POSTERS SESSION: 3:30–4:30 P.M.
REMICK HERITAGE CENTER, LOBBY

“It’s Cool To Wash Your Hands!”; Luna Leniger, Jasmine Bauman (PSY – Stupica) ............................................................................ 29
“The Effects of Social Pressure and Visual Cues on Hand Washing Compliance in Alma College Women”; Laney Alvarado,  

Julia Ettema, Callie Hale, Taylor-Nicole Kissel (PSY – Stupica) ..................................................................................................... 29
“Men’s Washroom Hand Washing Behavior: A Naturalistic Observational Study”; Keegan Syme (PSY – Stupica) ............................ 29
“The Effects of Childbirth Education on the Satisfaction of Maternal Delivery”; Katelyn Bush, Courtney Crumbaugh,  

Shayna Hoch, Madeline Pail (NUR – McCune) ............................................................................................................................. 30
“Nursing Students Explore Breastfeeding Practices”; Alexis Blakley, Angelica Jankowski, Danyelle Hardman, Katie McCracken  

(NUR – McCune) ........................................................................................................................................................................... 30
“Characterizing the Winter Foraging Behavior of American Kestrels (Falco sparverius) at the Northern Limit of Their Wintering  

Range”; Lea Ziolkowski, Joshua Kartes (BIO – Bishop) .................................................................................................................. 30
“Comparing the Effects of Music Therapy During Chemotherapy”; Lyndi Vandever, Katherine Merlo, Sarah Wilson  

(NUR – Chaplen) ........................................................................................................................................................................... 31
“The Effects of Education on Hospitals’ Readmission in Congestive Heart Failure Patients”; Emmalee Stonehouse, Chelsea 

Schweiger, Katherine Long, Hunter Hoffman (NUR – McCune) .................................................................................................. 31
“Analysis of Tenth Primary Shape and Length in Three Species of Thrush”; Alexandra Karakuc (BIO – Bishop) .............................. 31
“Extraction and Characterization of Sulforaphane From Broccoli Florets, Sprouts, and Seeds for use in Stimulating the  

Nrf2 Pathway”; Lauren Kucharczyk (BCM – Doyle) ...................................................................................................................... 31
“Comparison of Compression Strength of Hydrated Meteorites”; Colleen Loftus (CHM – Strait) ..................................................... 31
“Exercise in Rats With Chronic Kidney Disease”; Garrison Mast (IPH – Harfmann) ......................................................................... 32
“Biological Activity and Phytochemical Analysis of Podophyllum peltatum (mayapple) Fruit”; Kaleb Ramon (BCM – Doyle) ............ 32
“The Effect of Interactive Therapy on Duration of Stay in Patients With Bipolar Disorders in an Inpatient Setting”; Alexis Moyer, 

Sophia Guzman, Bowman Seabrook, Laurel DeMarois (NUR – McCune) ................................................................................... 32
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ABSTRACTS: CONCURRENT SESSIONS I

Historical Archaeology of Built Environment: A Case Study of a 19th-Century College Town
While most people might not consider how cultural values are 
embodied in our architecture, archaeologists can trace changes 
in historical building styles to our ever-changing societal world-
views. To explain this significance to my case study, I will review 
theory and literature of space and place, as well as the archaeol-
ogy of built environments. My research examines 19th-century 
architecture of the surviving historic buildings in the Alma Col-
lege campus town, located in central Michigan. Information on 
Alma’s historic buildings is coupled with analysis of building 
materials from the archaeological excavation of Old Main, one 
of the first academic buildings on the Alma College campus. 
Old Main was built in 1886 and destroyed by a fire in 1969. 
In 2014, 2015 and 2018, students and professors in the Alma 
College anthropology department conducted archaeological 
excavations on the site of Old Main. I will use the artifacts col-
lected from past seasons of excavation to analyze the culture of 
Alma’s buildings and renovations chronologically. Oral histories 
provide an additional interpretation to supplement the analysis 
of material remains. Significance of this case study to the Alma 
community will be explained and demonstrated through pro-
posed public outreach projects.

Kaitlyn Ball ’18
Arlington Heights, Ill.
Major: Anthropology

Faculty Sponsor: Dr. Kristin Landau

The Mount Pleasant Indian Industrial 
Boarding School: How a Community 
Retaliated and Began Healing 
The Mount Pleasant Indian Industrial 
Boarding School (MIIBS) was the direct 
result of the popular rhetoric of the 19th 
century, “Kill the Indian in him, save the 
man.” With this mindset, the United States 
government instituted the Indian Removal 
Act in 1830 as means of Western expansion. 
Following this act came the creation of 
Native American boarding schools, which 
placed tens of thousands of Native Amer-
ican children out of their homes and into 
camps all over the country, forcing them 
all to assimilate. Though the MIIBS ran 
its course from 1892 until 1934, the forced 
assimilation and racism it perpetuated has 
had a lasting effect on the surrounding 
community. In this essay, I will discuss 
the Saginaw-Chippewa tribe’s reaction and 
means of retaliation in terms of addressing 
the past and creating room for healing in 
both the present and future. Additionally, 
I will discuss the effects racism has on the 
mind and body, and how the Native Amer-
ican community in mid-Michigan has 
dealt with it. Finally, I will address how the 
Ziibiwing Center of Anishinabe Culture & 
Lifeways has held impact on not only the 
mid-Michigan Native American tribes, but 
of tribes all over the nation.

Allyson Cubberly ’19
Battle Creek, Mich.

Major: Anthropology
Faculty Sponsor: Dr. Kristin Landau

What Your Ancestry DNA Results 
Are Telling You: An Anthropological 
Perspective
There are currently 15 million people who 
have taken an ancestry DNA test through 
23andMe and AncestryDNA. These are 
only the top two companies, but there are 
many more. This research is about analyz-
ing the science behind ancestry DNA tests 
while taking a biocultural anthropological 
approach into how these results are being 
misinterpreted by the public and are affect-
ing people’s understandings of their ethnic 
identities and culture. The literature review 
on the top companies helps to give back-
ground information into how these busi-
nesses are operating as well as the different 
approaches they take when coming up with 
the results. This involves human migra-
tion patterns to determine at what point 
in human migration history these results 
are referring to when they list territories or 
countries under the DNA profile. There is 
a review of case studies, including my own 
and my family’s, to help the public under-
stand how these tests may affect them. There 
was a questionnaire sent out to Alma Col-

lege campus along with follow up interviews 
to gain more insight into the public’s opin-
ions and misinterpretations. There are also 
certain issues associated with these tests that 
are analyzed. The ethical issues include the 
police work involving certain sites and the 
relationship these tests have with the views 
of the American Anthropological Associa-
tion. The legal concerns involve the police 
work as well as who takes ownership of this 
DNA sample when the sample is stored if 
the police should have access to the DNA. 
The social issues involve how test results can 
cause emotional distress for the individuals 
and how they are misinterpreting the results 
through misunderstanding the difference in 
definitions between ethnicity, culture and 
race. I am taking a biocultural anthropo-
logical approach to help the public better 
understand their results.

Taylor Garretson ’19
Lake Orion, Mich.

Majors: Biotechnology, Anthropology
Faculty Sponsor: Dr. Kristin Landau

Women in the Workplace
The amount of women in the workforce 
has increased substantially since World 
War II. At first, women were criticized 
for wanting; their jobs were to be wives, 
mothers, and keep the house organized. 
After World War II, women worked mostly 
as secretaries for men and had very little 
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opportunities to progress in their careers. 
In the 1960s, the women’s movement made 
women believe that they were capable of 
more than just being wives and mothers. 
They fought for more opportunities in the 
workplace and better pay, using similar 
strategies that Susan B Anthony and Eliz-
abeth Cady Stanton used such as women’s 
marches. They wanted to be thought of as 
equals to men. Since the 1960s, it appears 
that women have gained more rights in the 
workforce and each decade since then have 
seen improvements and equal opportuni-
ties. This paper will take a look at the prog-
ress women have made and if some women 
do feel as though they are treated equally 
as men through websites on the history 
of the women’s movement and feminism, 
books, and interviews with female faculty 
and administrative staff at Alma College. 
Based on this information, the paper shows 
improvements in the workforce and if there 
still needs to be improvements for women 
in the workforce.

Kristina Berzkalns ’19
Byron Center, Mich.

Major: Marketing
Faculty Sponsor: Mr. Henry Balfanz

The Comparison of the Positioning of 
New York City Ballet and the Bolshoi 
Theater
Today many theaters, especially repertoire 
ones, suffer from a financial deficit and 
cannot attract enough sponsor support for 
further existence and development. One of 
the ways to solve this problem is to change 
the marketing strategy, particularly, in 
terms of positioning of the organization. 
This research is based on a hypothesis that 

positioning can help to attract new sponsors 
and spectators to the theater and therefore 
improve the financial results of the cultural 
organizations. In order to demonstrate this 
hypothesis, this research focuses on the 
analysis of the ways of the positioning of 
two different theaters one in Russia, the 
Bolshoi Theater, and in the U.S., New York 
City Ballet. As a result, this study suggests 
ways of improving this marketing aspect. 
The methodology of the study was based on 
information gathered from public sources 
on the Internet, such as the websites of 
dance companies, personal observations, 
books and a couple of in-depth interviews 
with marketing managers of both of the 

theaters and several 
customers, who have 
attended the per-
formances in these 
theaters. Based on 
this information the 
paper suggested ways 
of improvement, 
which might help the 
theaters to get closer 
to a break-even point.

Anna Shokina, Exchange Student
Moscow, Russia

Major: General Studies
Faculty Sponsor: Mr. Henry Balfanz

The Comparsion of the Application 
of New Media in the Development of 
Sports Market Between China and 
U.S. – Case Study on Professional 
Basketball League
The sports industry has become a huge 
commercial enterprise and a major driving 
force for economic development. In the past 

Embracing Diversity: LGBTQ+ Employees – 
Employment Policies and Culture in the Business 
Realm
This paper explores LGBTQ+ employment practices in the business 
world. It investigates the culture and community of business in pro-
fessional settings. Hiring, promotion, treatment, benefits and alliances 
of LGBTQ+ employees is discussed. The impact of geographical differ-
ences is also analyzed, as is the nature of the size of the enterprise – small 
versus large corporations. Additionally, this paper articulates how the per-
ceptions, procedures and policies have changed over time. The paper reveals 
how modern companies are embracing diversity of LGBTQ+ employees today.
Molly McCranner ’19
Holland, Mich.
Major: Management
Faculty Sponsor: Dr. Elizabeth Cameron

decade, the innovation of the media and 
the development of new media have bro-
ken the one-way communication mode of 
mass communication in traditional media. 
Today the audience can also be a producer, 
and producers must pay attention to what 
the audience is disseminating. The develop-
ment of the sports industry is inseparable 
from the innovation of the media industry. 
Research has found that the rapid develop-
ment of new media (including social media) 
promotes the interactive dissemination of 
information and increased the participation 
of audiences in various sports activities, thus 
promoting the vigorous development of the 
sports economy. In recent years, the applica-
tion of new media, especially social media, 
has raised the economic benefits, the effi-
ciency of advertising and commercial pro-
motion, and brand building in the sports 
industry. This study takes the Chinese and 
American basketball professional leagues 
teams’ official social media as an example to 
collect the status of updating information 
(NBA: Lakers CBA: Liaoning). Though 
collecting data of the frequency, quantity, 
and content of information official social 
media release, to study the effect of the 
interactive information dissemination mode 
makes sports audiences have their fans loy-
alty, passion, and branding loyalty. More-
over, the study tries to explain the impact 
and significance of the future development 
trend of new media on the development of 
the sports industry.

Zilin Li ’20
Tianjin, China

Major: Communication
Faculty Sponsor: Dr. Janie Diels
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Effects of Fandom on Parasocial 
Relationships
For this study I compared the experiences 
of ex-fandom members concerning their 
parasocial relationships from their former  
fandoms. Questions focused on the poten-
tial change of parasocial relationship inten-
sity and method of interaction with the 
character, along with questions surround-
ing the individual’s decision to leave the 
fandom. Personal interviews conducted 
with 19 participants revealed there are four 
common reasons why an individual leaves a 
fandom: too busy to engage, toxic/negative 
experience, conclusion of material, loss of 
interest. However, there was no connection 
found between reason for leaving a fandom 
and whether or not the parasocial relation-
ship continued after fandom. Questions for 
future research are proposed.

Kayla Thomas ’19
Temperance, Mich.

Majors: Communication, Philosophy
Faculty Sponsor: Dr. Janie Diels

The Influence of Consumer 
Ethnocentrism on Brand Evaluation 
and Purchase Intention: A Comparison 
Between Victoria’s Secret and 
UNIQLO’s Marketing Strategies

In recent 
decades, 
numerous 
researchers 
have been 
studying 
Consumer 
Ethno-
centrism 
Theory. 
It can be 
concluded 

that there are several factors that influence 
consumers’ ethnocentrism and lead to var-
ious brand evaluations and purchase inten-
tions. Furthermore, with the development 
of international trade, knowing more about 
cross-cultural consumers’ psychology is vital 
for marketers to appeal to a global market. 
This paper is going to introduce the defini-
tion of consumer ethnocentrism and other 
influences of consumer consumption and 
attempt to explain different psychology 
influences on consumers. This paper uses 
content analysis to compare advertising 
models of Victoria’s Secret and Japanese 
brand UNIQLO to demonstrate that being 
aware of consumer psychology is necessary 

for companies to expand their global market 
and develop strong advertising methods of 
communication. 

Lemiao Yu ’19
Tianjin, China

Major: Communication
Faculty Sponsor: Dr. Janie Diels

Quality of Life in Parkinson’s Disease 
Patients
Patients with Parkinson’s disease (PD) often 
suffer from a low quality of life due to both 
the motor and non-motor symptoms of the 
condition. The objective of this study was 
to investigate the effect of different aspects 
on quality of life in Parkinson’s disease 
patients. The study hypothesized that PD 
patients are more likely to experience lower 
quality of life in areas related to non-motor 
symptoms. In addition, the study hypothe-
sized that PD patients with healthy special 
diet seem to experience a higher overall 
quality of life. Data came from the National 
Health and Nutrition Examination Survey 
(NHANES) between 2011 and 2014, and 
the study included patients with PD aged 
55 years and older. Multivariate regression 
analyses were used to investigate the quality 
of life among these patients and the asso-
ciation between special diet status and over 
quality of life. Results of the study found 
that PD patients were likely to have lower 
quality of life from the Parkinson’s Disease 
Questionnaire (PDQ-39). They seem to 
have sleep disorders and mood disorders 
such as depression and anxiety. Patients 
with PD were also likely to have greater risk 
of developing hyposmia with their reduced 
sense of smell. However, there was a positive 
association between engagement in healthy 
special diet and the overall quality of life. 
PD patients either with high-fiber diet or 
high-protein diet were likely to have higher 
overall quality of life. Non-motor symptoms 
of PD inhibit different aspects of quality of 
life, so the clinical management of these 
symptoms should become a critical target 
for the treatment of the disease. Therefore, 
healthcare providers should focus addi-
tional efforts towards relieving some of the 
non-motor symptoms in addition to treat-
ing the motor symptoms.

Laura Cameron ’19
Battle Creek, Mich.

Major: Integrative Physiology and Health Science
Faculty Sponsor: Dr. Hyun Kim

Effects of Breastfeeding and Delivery 
Method on Postpartum Depression
Breastfeeding and mode of delivery can 
greatly affect a mother’s bond to her infant. 

Many women experience postpartum 
depression after giving birth. Breastfeed-
ing status and the experience of either a 
cesarean or a vaginal birth can help us to 
understand postpartum depression even 
further. The objectives of this study are to 
investigate the associations between breast-
feeding status and postpartum depression 
and between mode of delivery and post-
partum depression. Data came from five 
two-year cycles (2007-2008, 2009-2010, 
2011-2012, 2013-2014 and 2014-2015) of 
the National Health and Nutrition Exam-
ination Survey (NHANES), and the study 
used the multivariate regression models to 
test if mothers were more likely to expe-
rience postpartum depression depending 
on their breastfeeding and mode of deliv-
ery. The study found a positive association 
between breastfeeding status and depres-
sion, and that is, mothers who breastfed 
their child were at higher risk of postpar-
tum depression. In addition, the study also 
found a negative association between caesar-
ean deliveries with depression, so mothers 
with a cesarean delivery were at lower risk of 
postpartum depression compared to those 
with a vaginal delivery. While breastfeed-
ing is positively associated with postpartum 
depression, it is essential for the health of 
the infant and for the mother and should be 
encouraged. There are many more vaginal 
deliveries than cesarean deliveries, but the 
amount of cesarean deliveries are increas-
ing. With the higher complications that 
can occur during cesarean deliveries, vaginal 
deliveries are recommended for mother’s 
health until further action needs to be taken 
and a cesarean delivery becomes necessary. 
Although breastfeeding and vaginal deliver-
ies are likely to affect the risk of postpartum 
depression, they are both still encouraged 
due to the health benefits and the decreased 
risk of complications.

Laura Smith ’20
Pittsford, Mich.

Major: Health Care Administration
Faculty Sponsor: Dr. Hyun Kim

Effects of Hormone Use and Birth 
Control Contraceptives on Depression
Research has shown that fluctuation of 
estrogen and other hormones in the body 
can enhance the body’s response to stress, 
which in turn, can lead to both depression 
and anxiety. The main objectives of this 
study were to explain the association of the 
use of female hormones with the likelihood 
of getting depression and to describe the 
association of the use of birth control con-
traceptives with the likelihood of getting 
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depression. The study hypothesized that 
the uses of female hormones and contracep-
tive birth control were likely to increase the 
risk of developing depression or depressive 
symptoms. Data came from the National 
Health and Nutrition Examination Survey 
(NHANES) between 2009 and 2016, and 
the study included female participants aged 
18 years and older who were pregnant or had 
ever been pregnant. Multivariate regression 
analyses were used to investigate the effect 
of the use of female hormones or contra-
ceptive birth control on depression. Results 
showed that the use of female hormones was 
associated with higher risk of depression, so 
women who used female hormones seem 
to have increased risk of developing depres-
sion. The use of birth control with higher 
amounts of estrogen were likely to increase 
the risk of developing depression in women 
who have ever been pregnant, and those 
who had longer duration of the use of 
birth control were also at higher 
risk of depression. Women are at 
greater risk for depression than 
men, and reproductive events 
such as postpartum and meno-
pausal transition also likely cause 
the risk of depression. Therefore, 
women should have better understand-
ing about different forms of birth control 
and female hormones and about long-term 
health complications such as increased risk 
of breast and cervical cancer.

Madeleine Wingeier ’19
Bay City, Mich.

Major: Health Care Administration
Faculty Sponsor: Dr. Hyun Kim

Toxicity of Road Salts in Aquatic 
Ecosystems
The United States applied over 24.5 mil-
lion metric tons of road salt in 2014. In 
Michigan, salt application on state high-
ways ranges from 343,000-760,000 met-
ric tons per year. About half of these salts 
enter surface runoff at the site of applica-
tion; therefore, it is likely that macroinver-
tebrates residing in surface water adjacent to 
sites of application may be exposed to road 
salts through run-off from snow melt. The 
purpose of this study was to compare the 
pulse (24-hour) and acute (96-hour) LC50 
of NaCl and two NaCl-based road salts 
for three aquatic species: juvenile Hyalella 
azteca, Hexagenia rigida, and Chironomous 
dilutus. The H. azteca appear to be the most 
sensitive of our three test species in both 
pulse and acute exposures. LC50 values are 
greater for acute exposures compared to 

pulse exposures. It has been speculated that 
chloride ion is the primary toxic component 
of these salts, and environmental and lab-
oratory assessments often quantify chloride 
ion concentrations in waterways. However, 
other additives in the road salt formula-
tions may also affect toxicity. Therefore, the 
LC50s will also be calculated based on chlo-
ride ion concentrations. Normalization for 
chloride ion concentrations may help dis-
tinguish the roles of chloride ion and other 
components in road salt toxicity. This will 
also determine the ability of chloride ion 
concentrations to estimate the risk of road 
salts to aquatic species.

Hunter Wilson ’20
Mayville, Mich.

Major: Environmental Studies
Logan St. John ’19

Lake, Mich.
Major: Environmental Studies

Faculty Sponsor: Dr. Amanda Harwood

Relationship Between Salt and 
Chloride Ion Concentrations 

in Solution
Every year in the United 

States, millions of met-
ric tons of road salts 
are applied to roads 
to combat the snow 
and ice. Approxi-
mately half of these 

salts end up in adjacent waterways and pose 
a potential risk to aquatic organisms. Cur-
rently, environmental monitoring of road 
salt contamination focuses on the quan-
tification of what is understood to be the 
toxic portion: the concentration of chloride 
ion. However, differences in chloride con-
centrations among different commercially 
available de-icing salts is not well under-
stood. It is also necessary to evaluate the 
amount of chloride ion compared to other 
components in salts, since impurities may 
also pose a risk to aquatic organisms. There-
fore, the objective of the current study is to 
evaluate the relative amount of chloride ion 
in 10 different salts. Knowing the potential 
variation in chloride ion among different 
salts can improve the understanding of the 
relationship between salt application and 
environmental chloride ion concentrations, 
which can ultimately lead to improved envi-
ronmental assessments.

Isabella Centurione ’19
Berkley, Mich.
Major: Biology

Faculty Sponsor: Dr. Amanda Harwood

The Effects of Size and Age on 
Hexagenia rigida Sensitivity
Hexagenia, along with a variety of other 
aquatic invertebrates, play a key role in 
evaluating water quality and chemical tox-
icity. Recently, there has been an increased 
interest in the use of Hexagenia in laboratory 
toxicity testing. Although they demonstrate 
great potential as a test species, some stud-
ies have found variability in survival data. 
There are several hypotheses for why this 
variation exists. One hypothesis is variation 
among organisms that hatch on different 
days. Additionally, while it is understood 
that larger organisms tend to be less sensi-
tive, the role of age in this relationship is not 
well understood. Therefore, the goals of this 
study are to determine the effect of hatch-
ing day and size, at different ages, on stress 
response. In this study, early hatchers (days 
1-3) were cultured separately from those that 
hatched throughout the hatching period. 
Those hatched throughout the hatching 
period were also separated by size into stan-
dard size (5mg) and larger (10mg) animals. 
At 8- and 12-weeks of age the sensitivity of 
each group will be assessed via a 96 h bioassy 
using two stressors: sodium chloride and 
removing their artificial burrows. If there 
is a variation in the sensitivity among these 
groups of Hexagenia, more research must be 
conducted to resolve these disparities and 
better standardize methods for culturing 
Hexagenia for laboratory toxicity tests.

Naomi Mason ’20
Kaleva, Mich.

Major: Environmental Studies
Faculty Sponsor: Dr. Amanda Harwood

Analysis of 20 Years of Capture and 
Recapture Data at the Alma College 
Bird Observatory
An analysis of capture and recapture data 
collected from a mist net study spanning 
1998 to 2018 using 29 separate nets. These 
data were collected at the Alma College 
Ecological Station in Vestaburg, Michigan, 
between 31 May and 8 August. This analysis 
will investigate trends and possible correla-
tions regarding net productivity, recapture 
rates, and differences in species captured. 
Additionally it will provide a demographic 
analysis of populations of selected species 
found at the site. Within the 20 years there 
was a total of 4,180 captures including 67 
different types of species. Of these 4,180 
captures, 1,062 of them were recaptures.

Mac Chamberlain ’19
Lansing, Mich.
Major: Biology

Faculty Sponsor: Mr. Mike Bishop
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Environmental Conditions May 
Influence Mycorrhizal Colonization on 
Tree Seedlings
The mycorrhizae-plant symbiosis is a deli-
cate relationship, which may be influenced 
by environmental conditions. There are 
two major types of mycorrhizae: arbuscu-
lar mycorrhizal fungi and ectomycorrhizal 
fungi. Mycorrhizae are generally presumed 
as mutualistic, providing plants with water 
and nutrients in exchange for carbon gained 
via photosynthesis. However, mycorrhizae 
may be more abundant in areas with higher 
light availability and may shift from mutu-
alistic to parasitic in low light conditions. 
To assess the influence of soil and light on 
the percent colonization of mycorrhizae 
on seedlings, we conducted a field exper-
iment with four tree species: Acer saccha-
rum, Prunus serotina, Quercus alba and 
Q. rubra; planted in five soil sources: soil 
cultured under adults of our four species 
and a sterilized conspecific soil; and under 
three light levels: low, medium, and high. 
We grew seedlings in the field for three 
weeks and then harvested them to quantify 
percent root colonization by mycorrhizal 
fungi. We tested the following hypotheses: 

(1) Across species, percent colonization of 
mycorrhizae will increase with increased 
light availability. (2) Within species, percent 
colonization of mycorrhizae will be highest 
in soils cultured beneath conspecific adults. 
(3) Within species, percent colonization of 
mycorrhizae will be higher in soils cultured 
beneath adults of the same mycorrhizal 
type. We found that for Acer saccharum, 
Prunus serotina, and Quercus rubra, per-
cent colonization of mycorrhizae increased 
with increased light availability. For Prunus 
serotina and Quercus rubra, percent coloni-
zation of mycorrhizae was highest in soils 
cultured beneath conspecific adults. Addi-
tionally, Acer saccharum and Prunus serotina 
seedlings had greater percent colonization 
of mycorrhizae when grown in soils cul-
tured by adult trees of the same mycorrhizal 
type. Overall, we found that light availabil-
ity influenced the percent colonization of 
mycorrhizae on tree seedlings.

Nichole Pelletier ’19
St. Charles, Mich.

Major: Environmental Studies
Co-author: Katherine Wood, Michigan State 

University
Faculty Sponsor: Dr. Sarah Neumann

Life History and Ecology of Northern 
Ribbon Snakes
The ecology of Northern Ribbon Snakes 
(Thamnophis sauritus) at the Alma College 
Ecological Station (ACES) was studied 
over a span of five years using a catch and 
release method and dermal identification 
tags. Sex, body size measurements (SVL and 
weight), and movements were recorded for 
several individual snakes. When compared 
to snakes previously studied in a northern 
Michigan population, those from the ACES 
population showed a similar growth rate 
pattern but consumed a narrower range of 
prey items (primarily Wood Frogs). Over 
the years, snakes tended to repetitively 
use the same general areas for residence 
although some showed more extensive 
movements throughout the habitat that is 
peripheral to Davis Lake.

Olivia Washabaugh ’20
Bay City, Mich.
Major: Biology

Faculty Sponsor: Dr. John Rowe

Modeling Biases: Are You Really 
Updating Your Prior?
There are many explanations from social 
scientists for how individuals alter their ini-
tial beliefs after receiving new information. 
It is well understood that rational individ-
uals update their prior beliefs using what 
is called Bayes Rule. However, irrational 
individuals deviate from this rule and are 
subject to confirmation bias, whereby they 
seek out information to confirm their prior 
beliefs. To date, there is no model that illus-
trates the connection between this bias and 
the traditional Bayes Rule. This paper pro-
poses a mathematical model showing how 
the rational and irrational person behaves 
when they receive new information by 
incorporating confirmation bias into Bayes 
Rule. In the future, further research can be 
done to show that this model works in real 
life situations.

Tarcie Watkins ’19
Southfield, Mich.

Major: Economics
Faculty Sponsor: Dr. Sarah Taylor

Income Inequality and Morbidity in the 
United States: A Longitudinal Analysis
Social scientists have studied the link 
between wealth and health outcome for 
decades; more recently, there has been 
growing interest in understanding the con-
sequences of income inequality on health 
outcomes. Is being unhealthy due primar-
ily to being poor or relatively poor? I study 
the effect of income inequality among 
the 50 United States on health outcomes 
using data collected from the Centers for 
Disease Control Reports. In a preliminary 
cross-sectional analysis, a surprising result 
demonstrates that there is a link between 
the Gini Index and diabetes rates, as well 
as between the Gini Index and cardiovas-
cular death rates – relationships that are 
not found with wealth alone. Key results 
hold when controlling for important indi-
cators, such as obesity, health disease and 
insurance rates. I am currently in the pro-
cess of collecting data for a longitudinal 
analysis. Additional analysis will include 
other health indicators pertaining to pre-
ventative illness.

Marcel de Almeida Siqueira ’19
Manaus, Brazil

Major: Economics
Faculty Sponsor: Dr. Robert Cunningham

Post-Contact
This project, a modern fantasy novel tenta-
tively titled “Post-Contact,” began as a per-
sonal challenge; I have maintained a goal of 
authorship since I was very young but, after 
having spent countless hours reading, ana-
lyzing and interpreting literature, I had yet 
to fully immerse myself in the process and 
experience how to capture accurately a frag-
ment of the human experience on paper. As 
a student of language and literature I find 
myself captivated by the power of a narra-
tive and the scope of mutually shared rel-
evancy its content can foster. In the begin-
ning of this project, my goal was to tell a 
story which encapsulated the unique space 
occupied by modern generations. I was spe-
cifically interested in exploring morally grey 
areas and consequences of unresolved or 
inherited issues, and how different groups 
of people raised under different circum-
stances respond. This project explores the 
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From Miombo Woodlands to Scottish 
Highlands: An Economic Analysis of 
the International Trade Market for 
CITES-regulated African Blackwood
Dalbergia Melanoxylon, more commonly 
referred to as African Blackwood, is one of 
the highest valued tropical hardwoods in 
the international market for timber, sim-
ilar to that of Ebony. It requires between 
70 and 100 years to mature and is almost 
exclusively harvested in Tanzania and 
Mozambique. This resource has a number 
of anthropogenic uses such as for traditional 
wood carvings in East Africa, for ornate fur-
niture in China, and for instruments such 
as Highland bagpipes, oboes and clarinets. 
Because of its superior density, fineness 
of wood grain, and predictable shrinkage 
(reaction to drying out), African Blackwood 
is essentially a non-substitutable resource 
for Highland bagpipe makers. Highland 
bagpipes are a national symbol of Scottish 
culture and are played around the world. 
Thus, African Blackwood not only rep-
resents a global element to Scottish heritage 
but also facilitates it. And yet, tropical hard-
woods, specifically Dalbergia species (Rose-
wood) are estimated to experience between 
50-90% of logging under illegal conditions. 
In 2017, CITES (Convention on Interna-
tional Trade in Endangered Species of Wild 
Fauna and Flora) registered Dalbergia under 
Appendix II, serving to regulate species 
that are threatened by current commercial 

trade practices. This has caused anxiety 
among Highland bagpipe makers whose 
future in the international market are at 
risk and among musicians whose art form 
is in danger. More importantly, the CITES 
regulation has risen the question as to how 
luxury commodities markets, such as for 
instruments, can transition to more sus-
tainable supply chain practices. This paper 
takes a look at the international trade in 

African Blackwood in order to understand 
the global scale of the Highland bagpipe 
supply chain, the influence of end-users on 
transitioning to more sustainable practices, 
and the barriers that makers face to entering 
into a more sustainable global market.

Sophia Richter ’19
West Kingston, R.I.

Majors: French, Economics
Faculty Sponsor: Dr. Robert Cunningham

way perspective is vital in understanding the 
way others react to the conflict in the world. 
I set out to explore commonly recurring 
themes from within the familiar context 
of my own generation. I chose the genre of 
fantasy as a unique platform through which 
I could explore topical issues in an active 
and exciting setting in which I also hope 
to create a moving dialogue and imagina-
tive atmosphere. One of the first decisions 
I made about this thesis was that I wanted 
a host of five characters, from diverse back-
grounds, coming together over a common 
link. I moved forward from there, etch-
ing out the ways in which these characters 
would confront the dangers that face them 
in a world unaware of magic. These charac-
ters work together, fighting for their right 
to information and learning to mediate and 
act in a world already full of its own com-
plicated context of dramas and questions. 
Over the last year I have strived to create a 
manuscript for a novel of modern fantasy; 

this project will encompass a selected read-
ing from the novel as well as a discussion of 
its themes and the writing process.

Thea Abbatoy ’19
Shelby Township, Mich.

Major: English
Faculty Sponsor: Dr. Matthew Cicci

Of Monsters and Men: A Feminist 
Analysis and Comparison of Greek 
Myth in Rick Riordan’s “Percy 
Jackson” Series
Greek mythology is alive and well in our 
architecture, in the stories we tell, and in the 
lessons we teach and are taught. However, 
buried within these myths are deeply misog-
ynist and sexist ideals that are problematic 
for modern readers. In his young-adult fic-
tion series, Percy Jackson and the Olympians, 
Rick Riordan reimagines the original Greek 
myths, setting them in modern-day America 
and telling them from the point of view of 
a young half-blood Percy Jackson, the child 

of Poseidon, who is learning to navigate a 
world he has just been introduced to – one 
where the myths, the gods and the monsters 
of ancient Greece are real. Riordan’s series 
revamps the myths in a way that expunges 
the misogynist ideologies that run rampant 
in the original Greek myths. He does this by 
reframing the way in which the male hero, 
Percy Jackson, reacts and interacts with the 
female spaces, peoples and ideas that are 
vital to the traditional hero’s journey. This 
thesis examines four different strategies 
that Riordan uses to reimagine the gender- 
politics of the Greek hero. First, Riordan 
reexamines the role of monstrous feminin-
ity in the Greek myths by deemphasizing 
fear of female sexuality and replacing it with 
other kinds of desires. Secondly, he uses 
Percy’s relationship to problematic paternal 
figures to reframe the mother as something 
to reclaim, not to reject or cast off. Third, 
he insists that Percy’s inter-dependence on 
others is a source of his strength, refram-
ing the narrative of the hero in the origi-
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nal myths. Finally, he uses the character of 
Annabeth to highlight the equal roles men 
and women can play in relation to the hero’s 
journey, as well as to shift the gender poli-
tics of the spaces and monsters Percy must 
defeat. The result is a narrative that diffuses 
the misogynist desires and motivations that 
drive the original myths, replaces fear of the 
feminine with images of feminine strength, 
and defines the hero’s journey as one built 
on a rejection of toxic-masculinity.

Brianna Fitzpatrick ’19
Onaway, Mich.
Major: English

Faculty Sponsor: Dr. Laura von Wallmenich

Letters From a Black Girl
Marginalized and minority populations 
have been marked as ‘different’ or ‘other’ at 
least since the beginning of European colo-
nizers and the establishment of white cul-
ture. As marginalized people navigate our 
cultural space we are confronted with insen-
sitivities, and yet many of us do not feel that 
we are awarded the voice to start a conver-
sation. The major results of the lack of con-
versation is two-fold: (1) the problematic 
culture is never challenged and thus it never 
changes and (2) marginalized populations 
have so much to share and no avenue to do 
it. Regardless of the absence of a defined 
space to speak out in, there are voices 
demanding that they be heard. From the 
1960s to the 21st century, poets like Audre 
Lorde, Toni Morrison and Claudia Rankine 
have used their writing as a declaration of 
and a demand for social justice. In read-
ing these foremother-poets I have learned 
how to engage with social justice issues in 
my poetry in ways that refuse to minimize 
the issues and frame conversations around, 
rather than against marginalized popula-
tions. I am black; I am a woman; I am a 
writer. I see these intersections as a charge to 
advocate for marginalized populations and 
my own marginalized position. My vision 
with this presentation is to create a collec-
tion of poems – they loosely take the form 
of letters – that center on both a personal 
and collective history of race, identity and 
intersectionality. My hope is that by writ-
ing letters my audience will be compelled 
to respond. The response could be verbal, 
written, or internal as long as it happens. If 
we hope to see a culture shift in our society, 
we have to begin the conversation some-
where. This is my call; will you respond?

Najelle Gilmore ’19
Grand Blanc, Mich.

Major: English
Faculty Sponsor: Dr. Matthew Cicci

The Creation of Crisis Politics
Political polarization and partisanship are 
increasing in the United States. Political 
polarization is shaping the political content 
people encounter in the news, on social 
media platforms, in entertainment, and in 
political campaign ads. The increased polar-
ization leads to a greater reliance on an “us 
versus them” news frame that can be rein-
forced through echo chambers in our media 
and, I propose, an increased reliance on 
the language of crisis in our political cam-
paign rhetoric. To investigate the increase 
in crisis framing in political campaign ads, 
I conducted a computer-aided quantita-
tive content analysis of campaign ads from 
1952 through 2016. I discuss my findings 
in terms of the implications shifts in politi-
cal discourse have on our political processes 
and audiences.

Kali Rhines ’19
Grand Rapids, Mich.

Majors: Accounting, Communication
Faculty Sponsor: Dr. Janie Diels

The Effects of Microtargeting on 
Political Polarization
Our very segregated and polarized politi-
cal parties have come to resemble a sports 

rivalry. Members of the two major parties 
wear and bolster the logos and slogans of 
their party with pride, much like one would 
posture for their favorite NFL team. Over 
the past few election cycles we have seen the 
parties, like sports teams act as though they 
are in a zero-sum game where only one win-
ner can emerge. This idea is often referred to 
by social scientist such as Sean J. Westwood 
as the “us vs them” frame, which describes 
our political parties’ inability to work as a 
cohesive congressional unit. This concept, 
called tribalism or groupishness, along with 
advances in media technology, have helped 
to increase our nation’s increased political 
gridlock. This study sought to examine 
the causes of such gridlock by analyzing 
the relationship between microtargeting, 
social media, and their effects on political 
polarization. Using a qualitative analysis of 
presidential campaign ads over time, the 
study works to demonstrate a relationship 
between political messages, the role of trib-
alism, and modern political discourse. The 
strengths, weaknesses, and results of the 
study will also be discussed.

Brianna Zimmer ’19
Mt. Pleasant, Mich.

Majors: Political Science, Communication
Faculty Sponsor: Dr. Janie Diels

Framing of Climate Change in Elite Media
Language shapes the public understanding of issues 

and the elite media frames these issues in 
particular ways. I looked at how the elite 
media frames climate change and com-
pared that to environmental policy. The 
purpose of this study was to determine 
if media outlets change the framing of 
the issue over time and to establish when 
climate change became a partisan issue. 
I conducted an analyses of the New York 
Times and the Wall Street Journal in 1992, 
2007, and 2017 to test differences in 
tone between the papers and over time. 
This was compared to a timeline of envi-
ronmental policies and track the admin-
istration in charge during that time. 
After conducting this comparative anal-
ysis between policy and media I found 
magnified differences in the way the 
New York Times and Wall Street Journal 
report on climate change over time. The 
strengths and weaknesses of the study 
will also be discussed.

Carolyn Clark ’19
Cheboygan, Mich.

Majors: Communication and Business 
Administration

Faculty Sponsor: Dr. Janie Diels
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The Computational Composer: Finding 
Patterns in Traditional Bagpipe Music
Machine learning has been a popular topic in 
recent years as advances in technology have 
allowed old machine learning techniques 
such as neural networks to become useful. 
My research investigates the effectiveness of 
machine learning techniques such as neural 
networks – specifically, LSTM RNNs (Long 
Short-Term Memory Recurrent Neural Net-
works) – in the generation of music for the 

Great Highland Bag-
pipe. While there 
has been work on 
classical music gen-
eration in the past, 
there has not been 
extensive research on 
music generation for 
the bagpipes. Impli-
cations for machine 
learning and music 
generation include 
advancing the pur-

suit for self-sufficient artificial intelligence. 
Aspects such as bagpipe music theory, 
machine learning implementation, and data 
processing techniques will also be discussed.

Benjamin Elliot ’19
Mt. Pleasant, Mich.

Major: Computer Science
Faculty Sponsor: Dr. Andrew Thall

Using Hidden Markov Models and 
Accelerometer Data to Classify Sport 
Activities
Wearable devices have increased in popular-
ity in recent years. These devices are often 
used for tracking the duration and inten-
sity of a person’s physical activity. Efforts 
are being made to broaden the utilization 
of these devices to classifying sport related 
activities by way of machine-learning mod-
els. Making these classifications may be 
useful in recording sport statistics and the 
monitoring of an athlete’s training or reha-
bilitation. This paper details work done 
using Hidden Markov Models (HMMs) 
with raw accelerometer data as a basis for 
such machine learning. Data were previ-
ously acquired during a 15-minute, sim-
ulated activity session involving warm-up 
drills, soccer and basketball. Each partici-
pant (n=30) wore an accelerometer on their 
right hip, and video recordings captured the 
ground-truth of the sport-specific variables 
of interest. The objective of this study was 
to use HMMs and accelerometer data to 
accurately classify instances in which partic-

ipants completed walking, running, jump-
ing, shuffling, or cutting behaviors.

Cheyenne Kalfsbeek ’19
Walkerville, Mich.

Majors: Mathematics, Neuroscience
Faculty Sponsor: Dr. Bradford Westgate

The Ethics of Moral Enhancement
A critique and investigation into the ethics 
of using biotech to enhance morality, and its 
impact on identity and authenticity. Ques-
tions investigated will include what aspects 
of our personality are most important to 
our identity and does changing those traits 
fundamentally change who we are? Is our 
moral disposition one of those traits? Under 
what, if any, circumstances would changing 
our own or someone else’s moral disposition 
be justified?

Kayla Thomas ’19
Temperance, Mich.

Majors: Communication, Philosophy
Faculty Sponsor: Dr. Nicholas Dixon

Effects of Environmental Interactions 
on Autism Spectrum Disorder
Autism Spectrum Disorder (ASD) is a devel-
opmental disorder characterized by behav-
ioral symptoms such as difficulties in social 
interaction and increased anxiety. However, 
little research has been conducted to study 
environmental interactions in ASD. Data 
shows correlations between early life expe-
riences and later stress-regulation and anx-
iety in developmentally normal subjects. 
This study hopes to ameliorate this gap in 
the research by using a rodent model of the 
disorder. In rodents, valproic acid (VPA) can 
be used to model ASD and is induced by a 
single 600 mg/kg IP injection of the drug 
during the neural tube closure (between 
pre-natal days 11-13). After birth, maternal 
retrieval behaviors were tested on post-natal 
days two to eight. After weaning, the pups 
were tested on anxiety and social interaction 
tests pre-puberty and then again post-pu-
berty. Post-puberty, randomly selected pups 
from each litter also underwent chronic 
restraint stress. Results found that VPA-ex-
posed pups had differences in anxiety 
and sociability on the elevated plus and 
three-chambered tests. Additionally, stress 
altered the anxiety and sociability of the 
rats. This research suggests an altered stress 
response in the autism model and has impli-
cations for targeted behavioral therapies and 
increased understanding of autism.

Elizabeth Bierlein ’19
Frankenmuth, Mich.

Majors: Psychology, Neuroscience
Faculty Sponsor: Dr. Natashia Swalve

Gender Bias in 
Finance
Implicit Association 
Tests (IATs) are able 
to measure bias toward 
one category over 
another by measur-
ing response time and 
error rate. During each 
trial, the participant 
matches terms using a computer keyboard 
to separate categories, one on the left and 
the other on the right of the computer 
screen. The idea of generating a “Gender 
bias in finance” IAT comes from personal 
observations while working in the financial 
field. These observations are supported by 
previous research, with women holding a 
significantly smaller number of financial 
sector jobs than their male counterparts. 
The author sought out to study if the gen-
eral population’s implicit attitudes towards 
males and females holding financial roles 
plays a factor in this observed and quan-
tified gender gap. The goal of this IAT is 
to compare response time and error rates 
of trials that associate women and finance 
professions to trials that associate men and 
finance professions in order for gender bias 
to be empirically measured. The results of 
the IAT are significant with a p- value of 
0.00001. The data indicated a positive 
D-score mean of 0.15597, which means 
that within the tested sample, gender bias 
is present toward women holding financial 
jobs. These significant findings are import-
ant to the world of finance because they can 
be used to interpret and possibly explain the 
gender gap within the financial field. The 
scientific conversation of implicit gender 
bias within finance careers has been opened; 
future studies can be modeled off this study 
in order to gain a better understanding of 
the gender gap in the financial field.

Emily Esser ’19
Jackson, Mich.

Majors: Psychology, Economics
Faculty Sponsor: Dr. Natashia Swalve

Effects of Marijuana on Cross 
Communication
Marijuana is the most popular illicit drug 
in the United States. It holds most of its 
popularity within those 18-25 years of age. 
Studies have found that heavy exposure 
to marijuana in developing brains is cor-
related to degradation in the white matter 
of the corpus callosum. The objective of this 
study is to examine the correlation between 
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marijuana exposure and the time taken to 
complete a cross communication task. The 
cross communication task will implement a 
heavy dependence on cross communication 
by forcing the subjects to trace an image 
only using the reflection in a mirror. Cross 
communication is the process of the brain’s 
hemispheres interacting with one another 
through the corpus callosum which is made 
up of almost entirely white matter. The 
subject base for this study includes all stu-
dents on the campus of Alma College. It is 
hypothesized that subjects who are heavily 
exposed to marijuana will show slower times 
when completing the cross-communication 
task. Hopefully, the results of this study will 
educate individuals who are either current 
or prospective smokers of marijuana and 
allow them to make a more informed deci-
sion on their current use of the drug.

Keegan Syme ’19
Comstock Park, Mich.

Majors: Integrative Physiology and Health 
Science, Psychology

Faculty Sponsor: Dr. Natashia Swalve

Synthesis and Characterization of 
Bifunctional Icosahedral Boranes
Icosahedral boranes and carboranes have 
been studied with a wide range of applica-
tions including polymers, non-coordinating 
anions, and Boron Neutron Capture Ther-

apy agents. The clusters are of interest due 
to their desirable properties: high thermal 
and kinetic stability along with their ready 
modification and redox accessibility. Haw-
thorne, et al., recently published a series of 
papers detailing synthesis of partial and fully 
hydroxylated icosahedral boranes and carbo-
ranes. Hawthorne’s methods were adapted to 
generate bifunctional clusters bearing iodo 
and hydroxyl substituents. X-ray crystallog-
raphy, 1-D and 2-D NMR spectroscopy, 
and theoretical analysis has shown internally 
consistent assignment of the structures, con-
firming the bifunctionality of the clusters, 
and thus expanding their applicability.

Zachary Lincoln ’19
Sheridan, Mich.

Major: Chemistry
Faculty Sponsor: Dr. Joel Dopke

Quantitative Methods for Measuring 
Nematode Lethality on Botanical 
Extracts
Roundworms, or nematodes, pose a signif-
icant human health risk, infecting nearly 
10% of the population of the developing 
world and causing 60,000 deaths each year. 
While significant advances to anti-parasitic 
drug development have occurred, a constant 
need for new anti-parasitic compounds per-
sists due to the development of resistance in 

some of the most common pharmaceuticals. 
With a vast array of previously-unknown, 
biologically-active compounds being dis-
covered every day from botanical extracts, 
a simple, quantitative screening mecha-
nism for extract activity against nematodes 
is severely needed. The MTT assay, part 
of a larger class of tetrazolium dye assays, 
is a colorimetric assay that can be used to 
measure cytotoxicity of botanical extracts 
through the reduction of yellow tetrazole 
to purple formazan by enzymes in living 
cells. A suspension of roundworms was pre-
pared and incubated with extracts at room 
temperature for 48 hours. MTT was then 
added and the samples were incubated for 
a further two hours, at which time DMSO 
was added to dissolve the formazan crystals 
and spectroscopic analysis was performed. 
While early tests showed formazan forma-
tion, providing proof of concept, the sam-
ples had poor replicability, and qualitative 
observations of nematode lethality did not 
match quantitative data. Further protocol 
development is thereby needed to produce 
a reliable and quantitative method for mea-
suring nematode lethality.

Keara Parker ’19
Hudsonville, Mich.

Majors: Biochemistry, Political Science
Faculty Sponsor: Dr. Brian Doyle

Investigation of Electrochemistry Using EChem in a Box
Echem in a Box was acquired to further understand electrochemistry. Using the AfterMath program connected to the 
WaveNow instrument, different experimental procedures were performed to investigate electrochemistry. The procedures 
included analysis of acetaminophen in children’s pain relief medication, the determination of lead in tap water, and an 
exploration of Faraday’s law using screen printed electrodes. Each procedure had different components of electrochemistry 
to investigate, such as cyclic voltammetry, pulse voltammetry, and bulk electrolysis. Using the WaveNow, data for each 
experiment was collected. The parameters for each different experiment were set using the AfterMath program. Analysis of 

the data was completed with the instructions provided and compared to the 
results given to ensure accurate completion. Once the experimental results 
were compared with the theoretical results, it was found that the performance 
of the procedures was accurate. Using Faraday’s law, nickel was plated to an 
electrode using Bulk Electrolysis. The amount of nickel plated to the electrode 
was found to be 1.6 mg. For the analysis of children’s pain relief medication, it 
was found that the medication stock solution had a concentration of 0.604 M. 
Using the procedure for the determination of lead in tap water, modifications 
were made to calculate the amount of copper in solutions for application in 
CHM 320. A calibration curve was created and samples were examined to 
find the amount of copper they contained.

Mercedez Thill ’19
Holt, Mich.

Major: Chemistry
Faculty Sponsor: Dr. Melissa Strait
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Directing a Production
The Alma College Dance program’s Student Choreography Concert is the prod-
uct of a synergistic approach from the creative minds of student artists. This 
show in its entirety is completely student organized and produced, from the 
choreography and costuming, to the lighting design and photography. Fourteen 
talented artists choreographed and presented original work set on student danc-
ers, under the supervision of co-directors Allison Muenzer and Kathryn Todd. 
This presentation aims to discuss the processes of production and emphasize the 
importance of a positive creative environment. All of these efforts resulted in a 
full-length dance production, crafted and presented in a professional manner.
Allison Muenzer ’20
Fenton, Mich.
Majors: Dance, Religious Studies
Kathryn Todd ’20
Brighton, Mich.
Majors: Political Science, Dance
Faculty Sponsor: Mr. Benedict Munisteri
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The Woman and the Sea: Edna 
Pontellier’s Incomplete Search for 
Identity
Kate Chopin’s The Awakening exempli-
fies Abraham Maslow’s hierarchy of needs 
through the struggle of Edna Pontellier to 
reach self-actualization. In this struggle 
Edna discovers the rewards and sacrifices 
presented in each of the narrowly prescribed 
societal roles for women within this novel. 
With Edna’s death Chopin demonstrates the 
cost in socializing people to fill these restric-
tive roles and how it impacts us even today.

Asiel Clark ’20
Lincoln Park, Mich.

Majors: Secondary Education, Spanish, English
Faculty Sponsor: Dr. Laura von Wallmenich

From Ashes to Happiness: Gilman’s 
Mediation of a Futuristic Idea
Two popular ideologies of 19th century 
America, Real Womanhood and True 
Womanhood, exemplify the evolution of 
gendered expectations and the focus on 
the female identity as defined through a 
woman’s relationship to husband and chil-
dren. Both of these ideologies are explored 

in Charlotte Perkins Gilman’s “The Yellow 
Wallpaper.” The narrator is presented as a 
mentally ill young woman struggling with 
her identity as she actively struggles against 
expectations imposed upon her by soci-
ety, her husband and others. The narrator 
defies expectations and emerges newly born 
from her societal imposed prison. Gilman, 
in promoting the creation of self-identity 
by approaching a happy medium between 
Real Womanhood and True Womanhood, 
creates a third ideal which reaches into the 
future and allows the narrator to be defined 
in her own right.

Ashley Sullivan ’20
Adrian, Mich.

Majors: Sociology, English
Faculty Sponsor: Dr. Laura von Wallmenich

Systematic Black Demasculinization 
as Explored Within David Guetta’s 
“Hey Mama”
Systematic black demasculinization has 
plagued America’s history. Historically, this 
oppression resulted in brutal incarceration 
techniques such as chain gangs, the effects 
of which are imagined in works like Toni 
Morrison’s Beloved. From this grueling 

work came songs of hope and lamentation, 
such as the work song “Rosie,” originally 
recorded in 1947 by Alan Lomax and per-
formed by the inmates at Parchman Farm. 
This call-and-response piece gives voice to 
the longings of a black, incarcerated speaker 
yearning to reclaim his right to domestic 
life, to the fidelity of his lover, and to his 
own sexuality. The words, tone and beat of 
this work song are sampled in David Guet-
ta’s 2014 song entitled “Hey Mama.” The 
song presents itself as a response to the work 
song, voiced from the woman’s perspective 
(and performed by Nicki Minaj). Through 
her language, the female speaker builds up 
her lover’s masculinity by supporting his role 
as the dominant party within their relation-
ship and framing herself as submissive to his 
desires. The lyrics are offering a response 
to the call of a black man fearing he has 
been demasculinized. However, the politics 
of this song are complicated by the music 
video in which the masculinity and the sex-
uality that is affirmed is that of the white 
European, David Guetta. The song and the 
video profoundly reframe the context of 
the original call and the historical violation 
of black male sexuality it represented. The 
black voice and its historical oppression is 
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appropriated to endorse white masculinity 
and white male sexuality. In remixing and 
sampling the work song, Guetta appropri-
ated the voice of black inmates, stripping 
the work song of the context that defined 
the problem of the emasculation of black 
men, and repackaged their work and beats 
for a global audience.

Madelyn Winnie ’19
Milford, Mich.
Major: English

Faculty Sponsor: Dr. Laura von Wallmenich

The Beginning or The End?: 
Interrogating the Literary and 
Therapeutic Treatment of Teen Suicide 
and Depression in Young Adult Fiction
“A girl who, two weeks ago, swallowed a 
handful of pills,” is one of the first state-
ments about Hannah Baker in Thirteen Rea-
sons Why (2007) and instantly depicts the 
protagonist’s depression in a sensationalist, 
stigmatizing and negative way. In contrast, 
in Damsel Distressed (2014) protagonist 
Imogen Keegan’s mantra “more than just the 
pieces” articulates a realistic yet constructive 
example beneficial to others coping with 
depression and the aftereffects of suicidal 
ideation. Thirteen Reasons Why constrains 
readers to interpret suicide as a viable, if 
vindictive, sensationalist option, while 
Damsel Distressed frames suicidal ideation as 
an ongoing battle with mental health that 
can be supported and alleviated (if not out-
right resolved) with the help of family and 
friends. Society and literature are still stuck 
in the past with stereotyped idealizations of 
depression and suicide, such as in Thirteen 
Reasons Why, proving the importance of cut-
ting-edge, healthy representations as shown 
in Damsel Distressed. Through a compara-
tive analysis of the depiction of teen suicide 
and depression in Jay Asher’s Thirteen Rea-
sons Why and Kelsey Macke’s Damsel Dis-
tressed, specifically through the modalities of 
escape of self and identity, social influence 
and manner of treatment, I hope to make 
a case for the re-formed and responsible 
treatment (both literary and therapeutic) of 
young protagonists dealing with depression.

Caitlin DeZwaan ’19
Shelby, Mich.

Major: English
Faculty Sponsor: Dr. Prathim Dora-Laskey

WWII’s Forgotten Crimes: 
Contextualizing of Zhang Yimou’s 
Flowers of War (2011)
On December 13, 1937, Japanese troops 
entered the Chinese city of Nanjing and 

began their six-week killing spree known as 
the Nanjing Massacre, or the Rape of Nan-
jing. This historic event claimed the lives of 
as many as 300,000 Chinese citizens and 
devastated the country, leaving the survivors 
and Comfort Women scarred for life. Zhang 
Yimou’s Flowers of War (2011) is ostensibly 
a depiction of this historical event. How-
ever, it can be difficult to read due to layers 
of historical, cultural and visual disorienta-
tion. My comprehensive analysis will offer 
a series of frames to contextualize the visual 
culture of the film through the following: 
an investigation of the limits of historical 
accuracy by exploring eyewitness testimo-
nies and artifacts from the Massacre; an 
examination of cultural standpoints such as 
feminism in contemporary China and the 
problematic theme of the White Outsider/
Savior; and a survey of the visual filmic text 
relating to emotional and spectacular effect. 
In summary, my explorations of these inter-
sections of culture and power through the 
exercise of the aesthetics of perception and 
celluloid memory allows me to position this 
important film not only as a national epic, 
but also as a cross-cultural mediation into 
mid-20th century Chinese history.

Marina Thornton ’19
Niles, Mich.

Major: Program of Emphasis in Asian Studies
Faculty Sponsor: Dr. Prathim Dora-Laskey

“We’ll Grasp Firm Hands”: Themes of 
Cultural Conflict in the Poetry of the 
First World War
I began this project in the centennial year of 
the end of the First World War (1914-1918) 
as a commemorative exercise in honor of 
the 10 million soldiers who died during 
the war. In particular, I contextualized the 
poetic outpouring of “The Great War” 
through the remarkable poetry of Charles 
Sorley, Wilfred Owen, Siegfried Sassoon, 
Thomas Hardy, Rupert Brooke and vari-
ous other English and Scottish poets. This 
paper frames the collective and generational 
horror, or as Wilfred Owen termed it the 
“pity of war,” through three significant cul-
tural conflicts: the revolutionary evolution 
of the genre of war poetry from the idealized 
depictions of honor and glory to the shatter-
ing bleakness of trench poetry; the recuper-
ation of tropes and themes of peace between 
the fallen and surviving soldier-poets; and 
the sublimated articulation of political and 
cultural animosities between Scottish and 
English soldier-poets. These enduring cul-
tural conflicts which persist to the present 
day, both obscure as well as undergird the 

primary conflicts of the First World War 
itself and highlight the interconnectedness 
of martial and literary conflict.

Megan Wilcox ’19
Hillsdale, Mich.
Major: English

Faculty Sponsor: Dr. Prathim Dora-Laskey

Examining the Relationship 
Between the African Union and the 
International Criminal Court
The International Criminal Court (ICC) 
was formed with the ideal of holding all 
individuals worldwide to the same criminal 
standards by ending impunity, and yet we 
have come to know that the ICC has been 
perverted by leaders within the African 
Union (AU) to serve their domestic polit-
ical agendas rather than to serve its own 
ideals. Only when we understand how and 
why that happened can we prevent this dis-
tortion from happening again. One of the 
most contested articles of the Rome Statute 
is Article 27, which allows for heads of states 
to be prosecuted for crimes under the man-
date of the international tribunal: genocide, 
crimes against humanity, war crimes, crimes 
of aggression. Due to this aspect, the Court 
has issued warrants for a handful of heads 
of states, including the President of Kenya 
Uhuru Kenyatta and his Deputy President 
William Ruto. The international tribunal’s 
heads of state provision has called into ques-
tion not only the authority of the compli-
mentary body but also the legitimacy of 
it. In the case of Kenyatta and Ruto, after 
the AU Extraordinary Summit of 2013, the 
AU called for the termination of the Ken-
yan cases, while at the same time address-
ing the issue of charging such heads of state 
for crimes under the mandate of the ICC. 
These sentiments were amplified just two 
years later, when the AU backed a mass 
withdrawal of African States from the ICC. 
The largest bloc of the ICC is the African 
Bloc and if indeed most African States leave, 
this would threaten the existence of the 
Court and would be a major blow to ending 
impunity in the world.

Karina Ankrom ’19
Bloomfield Hills, Mich.

Majors: Spanish, Political Science
Faculty Sponsor: Dr. Derick Hulme

Does the Trump Presidency Pose a 
Threat to American Democracy?
Around the world, many democracies 
appear to be undergoing what political sci-
entists refer to as democratic backsliding, 
that is, an erosion of the political institutions 
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and norms that sustain democracies. These 
include an independent media, checks and 
balances, separation of powers, rule of law, 
and rejection of violence to solve political 
disputes. This backsliding has led in some 
cases to democratic societies reverting to 
full-blown authoritarian regimes. Such gov-
ernments have devolved into one-party rule, 
often led by a charismatic autocrat, and lack 
fair elections, an independent judiciary, and 
protection for civil rights and liberties. Cur-
rent examples of such backsliding democ-
racies include Turkey, Venezuela and Hun-
gary. Disturbingly, there are some political 
theorists who believe the United States is on 
its way to joining that list.

Brianna Zimmer ’19
Mt. Pleasant, Mich.

Majors: Political Science, Communication
Faculty Sponsor: Dr. William Gorton

Titin Isoform Expression in 
Hibernating Thirteen-Lined Ground 
Squirrel
During hibernation, small mammals expe-
rience decreased body temperatures in tor-
por with intermittent bouts of euthermia 
during arousal. Heart rates at euthermia 
are 200-300 bpm and 2-4 bpm during tor-
por. With the decreased torpor heart rates, 
cardiac stress increases and the heart must 

respond in order to prevent the overstretch-
ing of the cardiac tissues. A protein whose 
isoform ratio helps determine the stiffness 
and elasticity of the heart is titin; of its two 
isoforms, N2B is stiffer and N2BA more 
compliant. Using homogenized left ventric-
ular cardiac tissues of thirteen-lined ground 
squirrels and 1% agarose gel electrophoresis, 
proteins were separated and analyzed with 
ImageQuant software. No relative changes 
in titin isoform ratios, i.e. no change in 
compliance, were found between the three 
states of summer active, torpor and arousal. 
There was also no significant difference 
found in the ratio of degraded titin to the 
total titin, nor in the ratio of total titin to 
the myosin heavy chain protein, indicating 
no significant change in protein turnover 
or synthesis. In conclusion, left ventricular 
tissue of thirteen-lined ground squirrels was 
not found to vary its elasticity and stiffness 
due to changing its titin expressions.

Jonathan Groening ’19
Midland, Mich.

Major: Integrative Physiology and Health Science
Maighdlin Patterson ’20

Grand Rapids, Mich.
Majors: Integrative Physiology and Health 

Science, German
Co-authors: Charles Chung, Wayne State 

University; Hannah Carey, University of Wisconsin
Faculty Sponsor: Dr. Karen Ball

The Effects of Fine Motor Skills on 
School-Aged Children’s Behavior
Fine motor skills are the coordination of 
small muscles in the hands and fingers that 
help people complete activities that require 
a high degree of control and precision. In 
a classroom a child’s fine motor skills are 
used to perform various activities which 
includes writing and coloring with a pencil 
or crayon, zipping up a coat, tying shoes, 
cutting shapes out with scissors, and open-
ing containers such as lunch boxes. Since 
fine motor skills are needed for a child 
to be successful in everyday school activ-
ities, it has been suggested that if a child 
struggles with fine motor skills they may 
display poor behavior. This study will look 
to find a correlation between a child’s fine 
motor abilities and their behavior and then 
determine if implementing a four-week 
program that focuses heavily on improving 
fine motor skills improves behavior. Data 
including card flips, surveys filled out by 
each subject’s teacher, and a fine motor 
skills assessment will be collected to estab-
lish this relationship.

Madeline Barnauskas ’19
Livonia, Mich.

Major: Integrative Physiology and Health Science
Faculty Sponsor: Dr. Karen Ball

Politics of Healthcare Provision in the Israel-Palestine Area
Since conflict started in 1948 following Israel’s declaration of independence, the area has been the target 
of numerous humanitarian operations aimed at providing care to both sides of the dispute. In 2000, Israel 
began construction of the Separation Wall, also known as the Israeli West Bank Barrier, to reduce the 
number of suicide bombings inflicted upon the people of their nation. While this wall has been effective in 
reducing the number of terrorist strikes, it has also made providing medical treatment to the people in West 
Bank extremely difficult. The separation wall represents a physical barrier to emergency medical treatment 
as ambulances, even those licensed to move between Israel and the West Bank, are not allowed to cross. This 
necessitates back-to-back transfers and long waiting periods for government escorts to hospitals. This paper 
discusses the difficulties of ensuring prompt and appropriate treatment of patients from the West Bank 
while ensuring the human security of the citizens of Israel and the extent to which terrorists and medical 
neutrality have colored the narrative of medical treatment in the area.

Keara Parker ’19
Hudsonville, Mich.

Majors: Biochemistry, Political Science
Faculty Sponsor: Dr. Derick Hulme
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Investigation of the Efficacy of Dance 
Movement and Rock Steady Boxing in 
Persons With Parkinson’s Disease
Parkinson’s Disease (PD) is a neurodegen-
erative disorder causing reduced/slowed 
mobility and muscular function, resting 
tremors, lack of postural stability, shuffling 
gait and high risk for falling. Currently, 
there are about 60,000 Americans with 
Parkinson’s Disease and the proportion of 
those developing depression after diagno-
sis is steadily rising. Routine provision of 
non-pharmacological therapy to improve 
both physical and psychological symptoms 
in persons with PD has not come to frui-
tion. This study was conducted to evaluate 
the efficacy of two activities in Parkinson’s 
patients, Dance for PD and Rock Steady 
Boxing. Both activities have been shown to 
improve symptoms. However, many phy-
sicians argue that dance movement classes 
serve a greater purpose as there is greater 
social activity. It was hypothesized that both 
activities provide equal improvements in 
the physical and social well-being of PD 
patients. A survey targeting elements of 
physical and social well-being will be com-
pleted by participants in Dance for PD 
(Oakland University) and Rock Steady Box-
ing (Midland, MI) classes. Data collection 
and analysis is ongoing.

Somerton DeGraffenreid ’19
Romulus, Mich.

Major: Integrative Physiology and Health Science
Faculty Sponsor: Dr. Karen Ball

Dance and Disability in the 
Classroom
This research culminates with 
an adaptive dance curriculum. 
This completed curriculum 
will be shared with the dance 
and disability community, 
including the teachers of 
the special education 
classes involved, the 
volunteers and local 
dance studios. The 
guiding question of 
this research is “how is 
adaptive dance taught in the stu-
dio setting?” Data were collected 
from the central Michigan area 
mildly and moderately cognitive 
impaired special education students and 
their teachers, as well as published profes-
sionals. The methodology relied on student 
and teacher surveys, college students in the 
central Michigan area volunteer student 
surveys, and the researcher’s own percep-
tions and observations. This project culmi-
nated in a performance to serve the students 
themselves with validation as well as the 
community by possibility changing percep-
tions of dance and disability, which was also 
assessed through direct comparison surveys.

Sadie Gelb ’19
Indianapolis, Ind.

Majors Theatre and Dance–Dance,  
Educational Studies

Faculty Sponsor: Ms. Rosely Conz

Chapter 3
I developed my dance, Chapter 3, by 

drawing from elements of Laban 
Movement Analysis (LMA) 

and using a creative process 
of personal artist research. 

The small arrangements 
of movement are 
stripped of all codi-
fied dance vocabulary 
and are layered on top 

of a sound recording of a family in a shoe 
store. My goal for eliminating music was to 
make the movements stand on their own 
and allow my dancers to find the natural 
timing without set counts or musical cues. 
Further along into my choreographic pro-
cess, clips of a 1980s Naturalizer shoe com-
mercial were edited into the sound score 
to enhance the timing and dynamics of 
the movements. Inspiration from abstract 
shape images were transposed and strung 
into phrases of dance movements. The 
combination of creating phrases with ele-
ments researched from LMA allowed me 
to manipulate movement through the cat-
egorical lens of LMA by focusing on body, 
shape, space, and effort, with regards to the 
relationship among my dancers.

Magdalene Schneider ’20
Lakewood, Ohio

Major: General Studies
Faculty Sponsor: Mr. Benedict Munisteri

Dirty Mind, Dirty Hands: Exploring How Thoughts of Uncleanliness Influence Handwashing
We conducted an exploratory naturalistic observational study of college women’s public bathroom behaviors by sitting in 
a stall and noting the number of toilet paper pulls, toilet flushes, and soap pumps for ninety individuals. We noted that as 
the number of toilet paper pulls increased so did the number of soap pumps. Based on this correlation that we observed, we 
hypothesized that grimy situations, including but not limited to menstruating and disposing of feces, likely leads to soiled 
hands, which we believe prompts more soap pumps. To test this hypothesis, we are designing a structured observational study 
that asks women scenario based questions on dirtiness and soap pumps. This structured observation will aid our third study, 
an experiment, designed to manipulate women’s bathroom behaviors such that healthy hand washing practices increase. 
Implications for this body of work are omnipresent, including signage, aesthetic, and passive programming.

TiKilah Turner ’19
Roseville, Mich.

Majors: Psychology, Sociology
Chelsea Cooks ’21

Pontiac, Mich.
Major: General Studies

Maggie Rosales ’21
Holland, Mich.

Major: Psychology
Faculty Sponsor: Dr. Brandi Stupica

(L-R) TiKilah Turner, Maggie Rosales, Chelsea Cooks



20

ABSTRACTS: CONCURRENT SESSIONS I I I

The Relationship Between Attachment 
to G-d and First-Year Retention as 
a Result of the Level of Religious 
Engagement at Institutions of Higher 
Education
Retention is an issue that many institu-
tions of higher education have to address in 
order to maintain an active student body. 
A possible factor of retention is level of 
active religious engagement. Examination 
of retention at liberal arts schools suggests 
that small schools that have active religious 
engagement on campus have higher reten-
tion rates than those that do not. This indi-
cates that there is a relationship between 
religious engagement and retention. Using 
Ainsworth and Bowlby’s Theory of Attach-
ment along with Granqvist and Kirkpatrick’s 
research on G-d as an attachment figure, the 
relationship between an individuals attach-
ment to G-d and retention can be examined. 
This is due to the theory that G-d serves as 
an attachment figure from which individu-
als can explore their environment. The abil-
ity to experience this relationship arises as a 
result of available resources to be religiously 
engaged. Within this study, a sample of the 
2018-2019 class had their level of religiosity 
measured over time in order to examine the 
usage of G-d as an attachment figure during 
a time of change. As a result, this study illus-
trates the impact that religious engagement 
can have on retention.

Gabrielle Alter ’19
Grand Rapids, Mich.

Majors: Psychology, Religious Studies
Faculty Sponsor: Dr. Brandi Stupica

Can Survival Horror Video Games Have 
Positive Psychological Effects?
There are countless people who have asked 
the same question: “Why on Earth would 
anyone ever want to be scared?” It is my 
understanding that, in general, the horror 
genre has a poor reputation – and an unjust 
one at that. While it is true that the genre is 
not for everyone, it is certainly more than 
senseless gore and violence. It has, in fact, 
been demonstrated that horror entertain-
ment can have some positive psychological 
appeal. Horror films have been shown in 
some studies to help with coping strategies 
for anxiety/fear, giving people a low-risk 
opportunity to experience a false danger 
and overcome it (O’Brien), and even pro-
vide a means for meaningful ethical reflec-
tion (Woodcock). I believe that this research 
can be taken a step further and be applied to 
survival horror video games. Survival hor-

ror video games include additional factors 
such as first-person control, an increased 
sense of immersion, and a more intimate 
involvement with the plot that allows sur-
vival horror video games to provide the 
same benefits as horror films, but to an even 
greater degree. In my argument, I give an 
answer to my opening question by explain-
ing in depth the studies done on horror 
films, why people engage in horror enter-
tainment, and how a survival horror video 
game may be very beneficial to its player, 
hopefully changing people’s opinion on the 
horror genre.

Brianna Barbeaux ’20
Harrietta, Mich.

Majors: French, Management
Faculty Sponsor: Dr. Anne Porter

The Effects of Yoga on Sacroiliac 
Joint Dysfunction in NCAA Division III 
Volleyball Players
This is a research study on sacroiliac joint 
(SIJ) dysfunction and the effects that yoga 
may have on it. This study was performed 
by examining the anatomy, diagnosis and 
treatment of the sacroiliac joint as well as 
the history and effects of yoga. A group of 
female volleyball players were selected to be 
participants in this study due to the preva-
lence of SIJ dysfunction and low back pain 
within their sport. Upon consent, the SIJ 
was evaluated for each participant in order 
to obtain baseline measurements. The study 
was four weeks long; twice a week for four 
weeks the treatment group would perform 
yoga while the control group did not change 
their daily activities. At the conclusion of 
four weeks the participant’s SIJ was re-evalu-
ated so a comparison can take place for pre-
yoga treatment and post-yoga treatment.

Katelyn Banner ’19
Boyne City, Mich.

Major: Athletic Training
Faculty Sponsor: Mr. Bradley Smith

The Effects of Sleep Deprivation on 
Athletic Performance in NCAA Division 
III Athletes
Sleep deprivation is becoming more preva-
lent in college populations and is accompa-
nied by many negative health consequences. 
College athletes alike also suffer from sleep 
deprivation but there is limited research 
on how this could potentially impact their 
athletic performance. Therefore, this study’s 
purpose is to determine if sleep deprivation 
can have a negative impact on an athlete’s 
performance Individuals currently partici-

pating in varsity sport at Alma College will 
be recruited for this study. For this study, 
participants in the experimental group will 
be asked to limit their sleep to 5-7 hours 
for 2-3 nights throughout the week. Upon 
completion of data collection, subjects will 
then be reassigned to the control group for 
comparison. Those in the control group 
will follow the same regimen, but with 8-10 
hours of sleep. The subject’s performance 
will be measured throughout their respec-
tive teams’ practice with use of a wearable 
Hexoskin Smart shirt, which is an elastane- 
based compression tank top similar to 
clothing worn during athletic participation 
and which measure heart rate and ventila-
tion rate. Directly following practice, each 
subject will be asked to complete some 
sport-specific testing that is composed of 
different drills to challenge the subjects. The 
researchers of this study will be administer-
ing and recording the sport-specific testing 
data. If sleep deprivation does in fact reduce 
athletic performance, future research can 
aim to educate athletes on how to best opti-
mize their performance.

Jake Geary ’19
Novi, Mich.

Major: Integrative Physiology and Health Science
Faculty Sponsor: Dr. Alexander Montoye

Fluctuation of Iron Levels in Female 
Collegiate Athletes During Their Fall 
Season
Iron levels can directly impact athletic per-
formance and research indicates that insuf-
ficient iron levels decreases performance. 
Research has also indicated that active 
females are among the most prevalent popu-
lation at risk for insufficient iron levels. This 
study observes the iron levels of Division III 
female collegiate athletes over the course of 
a fall season in cross-country, soccer and vol-
leyball. Two to four blood samples were col-
lected from each participant over the course 
of the fall season and analyzed in a hemo-
globin reader. A brief medical questionnaire 
was also used to determine demographics, 
potential risk factors, and side effects of 
insufficient iron levels. The purpose of this 
study is to observe any potential fluctua-
tion in iron levels of these female athletes 
throughout the course of their seasons. The 
goal is to increase awareness among athletes 
and their coaches about the risks involved 
when suffering from insufficient iron levels.

Brooke VandePolder ’19
Zeeland, Mich.

Major: Athletic Training
Faculty Sponsor: Ms. Catherine Boerner
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Senior Art and Design Majors’ Show
The Senior Show is the capstone require-
ment for all graduating seniors who are 
majoring in art and design. It is an exhibi-
tion culminating a year’s worth of work, in 
which the graduating seniors organize and 
plan every aspect of the event, from the 
production of their work to planning of 
display, publicity and reception, to the cre-
ation of a professional website. During the 
presentation, attendants will be able to learn 
about the themes, materials, processes and 
research behind the works on display. You 
will have the chance to view the work, hear 
brief presentations from each artist and ask 
questions.

Faculty Sponsors: Dr. Daniel Connolly, Ms. Jillian 
Dickson, Mr. Benjamin Lambert, Ms. Sandy 

Lopez-Isnardi

Sarah Manwaring ’19
Warren, Mich.

Major: Art and Design

Jessica Mayne ’19
Adrian, Mich.

Major: Art and Design

Marina Stack ’19
Ithaca, Mich.

Major: Art and Design

Anissa Keeler ’19
Marion, Mich.

Majors: Art and Design, Business Administration

Mackenzie Harris ’19
Beverly Hills, Mich.

Major: Art and Design

The Culture of Aging in Beowulf
The Culture of Aging in Beowulf examines 
a classic old English epic written around 
the eighth century. The culture depicts a 
highly principled society where struggles 
exist everywhere yet there is a strict code 
of honor, revenge, loyalty and a focus on 
justice. While Beowulf displays the obvious 
themes of mortality, masculinity, violence, 
and religion, it also addresses the eighth 
century’s negative cultural view of aging. 
Because of the substantial emphasis on vio-
lence and vengeance resulting in continual, 
never-ending bloodshed, physical strength 
is a necessity, and a highly valued charac-
teristic throughout the epic. This is shown 
through the authors parallel of the lives of 
Beowulf and Hrothgar. Beowulf gains pres-
tige and respect due to his bravery, youth 
and strength shown in battle. Hrothgar is 
still highly respected because of his knowl-
edge and valor in previous battles, his aging 
is depicted negatively, unable to protect 

his people or his kingdom. Just as Beowulf 
is developing his leadership skills, and his 
physical strength and abilities are at their 
prime, Hrothgar’s value as a warrior and a 
protector decline. Once Beowulf possesses 
his own kingdom, after 50 years he too can 
no longer protect his people, relying on a 
younger man to help when he perishes in his 
last battle, just as he had helped Hrothgar. 
The poem depicts both heroes through two 
separate phases, youth and strength versus 
age and wisdom, differentiating the stages 
by showing the transition from one to the 
other. Throughout the epic the author con-
tinually alludes to the idea that society does 
not value the wisdom that comes from the 
experience of aging as much as youthfulness 
and the ability to protect one’s kingdom.

Cassidy Beach ’21
Pinckney, Mich.

Majors: English, Anthropology
Faculty Sponsor: Dr. Dana Aspinall

The Soul of the Enemy: The Theme of 
Disillusionment in Le Silence de la 
Mer by Vercors
The French novel Le Silence de la Mer (The 
Silence of the Sea), published clandestinely 
in 1942 in German-occupied Paris, is often 
cited as the paradigm of the resistance novel. 
It tells the story of a German officer billeted 
in the home of a Frenchman and his niece. 
Although the two refuse to speak to him, the 
officer tells them his naïve confidence that 
the war will bring about a beneficial union 
between France and Germany. The situation 
of the family listening silently to the self- 
deceived officer’s monologues corresponds to 
the plight of resisters of the day who were 
unable to speak openly against Nazi ideology. 
Previous scholarship has largely focused on 
whether the family’s silence represents resis-
tance or cowardly acquiescence but has over-
looked the significance of the officer’s change 
of heart upon realizing Germany’s true plans 
for France. This literary analysis investigates 
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the parallels between the officer’s initial 
enthusiasm for the invasion, his subsequent 
disillusionment, and the reactions of the 
French family, all of which are examples of 
individuals being compelled to act according 
to their emotions and instincts rather than 
intentionally supporting any particular ide-
ology. This suggestion that the interpersonal 
extensions of the larger conflict in World 
War II were not always governed by objectiv-
ity is not only a cynical viewpoint, but also a 
problematic one for the French Resistance.

Cecily Lahey ’19
Mio, Mich.

Majors: New Media Studies, French
Faculty Sponsor: Dr. Robyn Pront

Bottom Bext: An Analysis of Age and 
Millennial Humor
Humor is what often defines a generation, 
and none could be more distinctive than 
that of millennial humor. As every gener-
ation grows up in a different era, they are 
impacted by separate events of that period, 
giving each generation a unique person-
ality and outlook on humor. Seemingly 
wholly separate from types of humor that 
precede it, millennial humor neglects to fall 
into a distinct category, making it hard to 
explain to older generations attempting to 
understand it. In this analysis of age and 
humor, I attempt to understand why mil-
lennial humor is the way it is through the 
investigation of memes, comparisons of 
generational humor preferences, and socie-
tal influences such as businesses and social 
media. A gap in generational humor, such 
as the one between millennials and their 
parents as examined in this analysis, could 
be caused by multiple factors: the advent 
of the Internet and the subsequent occur-
rence of digital natives, the resurgence and 
influence of Neo-Dada art, or simply one’s 
upbringing and childhood experiences. By 
dissecting differences in humor preferences 
between millennials and older generations, 
we can begin to understand why such a gen-
erational gap in humor exists, and thus why 
millennial humor defies normal definitions 
and expectations of humor.

Kate Westphal ’21
Northville, Mich.

Major: General Studies
Faculty Sponsor: Mr. Dustin Bissell

Social Pressure and its Impact on 
Human Restroom Activity
Our research group conducted an explor-
atory naturalistic observational study of the 
bathroom habits of men and women in pub-
lic versus private bathrooms. We noted tidi-

ness in public restrooms, messiness in indi-
vidual bathrooms, and how social pressure 
played a factor in restroom activity. Inter-
estingly, we found the cleanliness of pri-
vate-single-use bathrooms to be worse than 
public restrooms, despite public restrooms 
having more users. We hypothesized that 
this difference is due to the lack of social 
pressure to be tidy. Based on these findings, 
we are creating a survey with several scenar-
ios that vary in terms of levels of social pres-
sure (e.g., number of people in the restroom 
or a private restroom) and difficulty keeping 
the restroom orderly. We will ask partici-
pants questions about how likely they would 
be to clean up after themselves. This survey 
will inform our third study, an experiment, 
designed to manipulate social pressure in 
various restrooms to influence behaviors of 
participants. Implications for this body of 
work are penetrating, including the impor-
tance of cleanliness in restrooms and the 
recognition of human activity during the 
presence or absence of social pressure.

Monique Cloutier ’21
Waterford, Mich.

Majors: Psychology, Dance
Jennifer Brandt ’21

Escanaba, Mich.
Majors: Psychology, Educational Studies

Jasmine Bennett ’21
Elwell, Mich.

Major: Psychology
Faculty Sponsor: Dr. Brandi Stupica

Mirror Mirror on the Wall: Do You Wash 
Your Hands at All?
Seeing yourself in a mirror produces a psy-
chological phenomenon that induces self 
awareness and increases adherence to social 
norms. Our research group conducted 
an exploratory naturalistic observational 
study of the behavioral effect of mirrors in 
bathrooms as it influences washing hands. 
Surreptitiously, we noted whether people 
looked in the mirror before washing their 
hands, or simply did not wash their hands. 
We observed that very few men looked in 
the mirror (33%) before washing their 
hands (80%). Women washed their hands 
much more often than men (90%) and also 
looked in the mirror more often (95%). This 
difference in hand washing in relation to 
masculinity and femininity personality traits 
prompted us to do a follow-up study. We 
will give participants a gender-roles inven-
tory to measure their level of masculine and 
feminine personality traits. After the survey, 
we will perform a structured observation 
of their hand washing behavior in front of 
a mirror. We hypothesize that people who 
have higher levels of masculinity will look in 

the mirror less than those lower on mascu-
linity. We also hypothesize that those higher 
on femininity will look longer at the mirror 
than those lower on femininity. Our third 
study will experimentally manipulate mas-
culinity and femininity to examine its causal 
effects on mirror-looking behaviors.

Noah Slater ’19
Perrinton, Mich.

Majors: Integrative Physiology and Health 
Science, Psychology

Brandon Ralston ’21
Cadillac, Mich.

Major: Psychology
Emma Browne ’22

Sumner, Mich.
Major: General Studies

Faculty Sponsor: Dr. Brandi Stupica

Hygienic Habits as Related to Smell
Studies report increased hand-washing 
when the restroom has a “clean, citrus 
scent.” This research inspired a set of studies 
that I am conducting to determine if this 
manipulation of cleanliness can increase 
hand washing at Alma College. First, I 
observed rates of hand washing to deter-
mine if there was sufficient variability to 
conduct further research. While sitting in 
a stall with the door closed, I noted hand 
washing frequency and duration in wom-
en’s restrooms. I found that approximately 
three of every four women washed their 
hands and nearly all were under the 20 sec-
onds recommended by the CDC (When & 
How to Wash Your Hands (n.d.). Retrieved 
from https://www.cdc.gov/handwashing/
when-how-handwashing.html). Thus, this 
naturalistic observational study indicates 
that hand washing is relatively infrequent 
and generally too quick. As such, there 
is sufficient variability in hand washing 
behavior to conduct a correlational study 
in which various scents are added to several 
restrooms on campus and hand washing 
rates will be observed to determine if the 
hand washing is correlated with scent. This 
study will inform my third study, an exper-
iment in which the most effective scent is 
used in the experimental condition versus 
the control condition in which there is no 
added scent. Participants will be randomly 
assigned to smell the scent selected from 
study 2 or a plain piece of paper before using 
the restroom. A confederate will be in the 
restroom observing hand washing behav-
ior. Results will determine ways in which to 
increase hygiene in public bathrooms.

Molly Bosek ’19
Roseville, Mich.

Major: Psychology
Faculty Sponsor: Dr. Brandi Stupica
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New American Scriptures: Elements of 
Judaism Within Marvel Comics
The legendary creators of Marvel Comics 
added elements of Judaism into the stories 
they wrote, both intentionally and acci-
dently. From the thinly-veiled attempts to 
incorporate Jewish values to the prominent 
ways that the X-Men have been read as a 
metaphor for minority struggles, Juda-
ism has a long history of being wove into 
Marvel Comics. The allegorical nature of 
the struggles faced by the survivors of the 
concentration camps and events that led 
to the creation of the State of Israel can be 
seen within multiple X-Men comic events. 
Throughout the run of the popular X-Men 
series and its multiple spin-offs, there have 
been the constant themes of alienation 
and prejudice. As a result of the 
themes, it has been theorized that 
the X-Men illustrate discrimina-
tion. These overarching themes 
are as inherent to the Jewish 
experience as to those of the 
mutants. This presentation 
draws upon a variety of 
sources, including 
Marvel Comics and 
religious critical 
analysis of comic 
books, in order 
to illustrate the rela-
tionship between Marvel 
Comics and Judaism. As a result 
of these sources and research, the 
themes of Jewish values within Marvel 
Comics from its beginning to the cur-
rent day will be examined in order to 
illustrate the impact that Judaism has on 
Marvel Comics.

Gabrielle Alter ’19
Grand Rapids, Mich.

Majors: Psychology, Religious Studies
Faculty Sponsor: Dr. Kathryn Blanchard

“A Man Loyal to Nothing Except the 
Dream”: Captain America’s Audit of a 
Post-Authoritarian America
In 2018, the author, educator and MacAr-
thur Genius (MacArthur Fellowship) grant 
awardee Ta-Nehisi Coates announced that 
he was chosen as the writer for Marvel Com-
ics Captain America series. An odd pairing? 
Not really – a closer analysis reveals that 
both Coates and Captain America have an 
extensive history of challenging the Amer-
ican status quo. In his Captain America 
series, titled “Winter in America” (2018), 
Coates faced the challenge of depicting a 

post-authoritarian USA. Coates addresses 
the state of the nation by using Captain 
America, a character imbued simultane-
ously with superhuman strength and anach-
ronistic naivete, to examine how America 
might succumb to its worst nature and why 
it might adopt fascism – now a preemi-
nent national concern. In this paper, I will 
unpack Coates’s complex and layered histor-
ical trauma by assembling a heuristic slate of 
theoretical superheroes to examine Coates’s 
construction: Hannah Arendt and Umberto 
Eco are used to assess fascist imagery while 
James Baldwin and Angela Davis provide a 
primer on our historical inclination towards 

authoritarianism. This enables me to inter-
rogate Coates’s “Winter in America” as a 
pioneering, timely and hyper-real represen-
tation of how to turn away from our collec-
tive authoritarian nightmare and return to 
our pursuit of the American dream.

Atulya Dora-Laskey ’20
Lansing, Mich.

Major: General Studies
Faculty Sponsor: Dr. Matthew Cicci

A Black Space for Black Super Heroes
In the Netflix series “Luke Cage,” Harlem is 
the central spatial focus of the show, and all 
of the characters want to realize the dream 
of Harlem – which makes up part of the 
African American cultural imaginary as a 
sacred Mecca of American blackness, free-

dom and community. Harlem is an exam-
ple of the kind of community Sudhir Alladi 
Venkatesh discusses in his book The Under-
ground Economy of the Urban Poor. One 
chapter of the book, “Our Gang,” focuses 
on a gang leader whose death signals uncer-
tainty for his community, which had bene-
fitted from services his gang had provided 
such as law enforcement and control of the 
drug economy. Likewise, “Luke Cage” takes 
place in a fictional, modern-day Harlem, 
but is still deeply rooted in the real: the laws 
of mainstream society have failed the people 
living there, so in place of those structures, 

illicit ones have established themselves, 
such as the Stokes family. For example, 

Mama Mabel provides sup-
port for single mothers 

and protection of inno-
cents who otherwise 
would have had 
none. In the show, 

African-Americans 
are drawn to Harlem 

and the idea of a space 
for a black commu-
nity to arise and create 
something uniquely 
theirs, free of the 
oppressions of white 
society. This presenta-
tion will unpack how 
three characters from 
the “Luke Cage” series 
– Luke Cage, Mariah 
Dillard and Misty 

Knight – position their 
identities and their blackness 

through the lens of Harlem, each 
imagining a different vision of what it 

means to succeed: Luke’s is the archetypal 
vigilante of the Old West; Mariah’s is the 
underground economy, necessary because 
of persistent, systemic barriers to black 
success; and Misty’s is the full embrasure 
of faith in the state to set things right and 
hold them in place. This presentation offers 
a close reading of how these powerful Afri-
can American characters seek to shape the 
space of Harlem in the image they desire, 
as well as what they sacrifice in an effort to 
realize that goal – sometimes emotional or 
psychological, sometimes physical sacrifices.

Evan Woolbright ’20
Alma, Mich.

Major: Program of Emphasis in American 
Indigenous Studies

Faculty Sponsor: Dr. Laura von Wallmenich
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Whitney Miller ’20
Sparta, Mich.

Majors: Art and Design, New Media Studies
Isaac Tessman ’21

Chesaning, Mich.
Major: General Studies

Anissa Keeler ’19
Marion, Mich.

Majors: Art and Design, Business Administration
Elly Jauquet ’19

Channing, Mich.
Major: Art and Design

Marleigh Matthews ’21
Davison, Mich.

Major: Art and Design
Natalie Truxall ’21

Livonia, Mich.
Major: Art and Design

Allison Woodland ’21
Lansing, Mich.

Major: General Studies
Michelle Malkowski ’21

Saugatuck, Mich.
Major: Art and Design
Olivia Harkins ’21

Canton, Mich.
Majors: Chemistry, Art and Design

Christopher Nolan ’19
West Branch, Mich.

Major: English
Faculty Sponsors: Dr. Joanne Gilbert,  

Ms. Sandy Lopez-Isnardi,  
Dr. Laura von Wallmenich

Pine River Anthology
We promote art and English works by 
students who currently attend Alma 
College. This year the word that we are 
basing our publication upon is “vicarious.”
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MALDI-TOF Mass Spectroscopy of 
Cardiac Titin and Myosin
Hibernating animals experience severe 
physiological stress. Squirrels that hiber-
nate throughout the winter see a decrease 
in heart rate, blood pressure and body 
temperature, with an increase in left ven-
tricular mass. During the hibernation 
state, once every two to three weeks, the 
squirrels’ hearts will revert to their awake 
state for 12-24 hours before reverting to the 
hibernating state. To determine the basis 
for rapid cardiac changes during this time, 
cardiac protein samples of both hibernating 
and non-hibernating squirrels were sepa-
rated by gel electrophoresis. The contractile 
proteins titin and myosin, were transferred 
and digested for analysis. MALDI-TOF 
Mass Spectroscopy is currently being used 
to analyze the digested protein samples for 
post-translational modifications.

Katherine Lehman ’19
Haslett, Mich.

Majors: Integrative Physiology and Health 
Science, Chemistry

Jonathan Groening ’19
Midland, Mich.

Major: Integrative Physiology and Health Science
Maighdlin Patterson ’20

Grand Rapids, Mich.
Majors: Integrative Physiology and Health 

Science, German
Faculty Sponsor: Dr. Karen Ball

The Effects of Sleep on the Athletic 
Performance of Collegiate Basketball 
Players
Sleep is an essential part of life that can also 
be important for the performance of athletes. 
Multiple studies have observed the correla-
tion between sleep and athletic performance. 
These studies have assessed many different 
types of collegiate, professional athletes, and 
elite. All reported that an extended amount of 
sleep improved the athletic performance and 
mood of the athletes. To assess the broader 
validity of these reports, the current study 
will observe the impact of extended sleep on 
performance of Division III collegiate bas-
ketball players. To accurately asses the impact 
of sleep on performance, a sleep log, mood 
survey and a shooting accuracy test will be 
used. The sleep log, mood survey and shoot 
accuracy test will be quantified and ana-
lyzed for each subject. It is expected that an 
increase in shooting accuracy and mood will 
be observed following extended sleep.

Elizabeth Kurin ’19
Marquette, Mich.

Major: Integrative Physiology and Health Science
Faculty Sponsor: Dr. Karen Ball

The Impact of Music Genres on 
Psychophysiological Responses
Past research suggests perceived pleasant 
music has a preventive effect on chronic 
stress, depression and fatigued immunity. It 
is hypothesized that when exposed to differ-
ent music genres, a person is more likely to 
exhibit positive physical and psychological 
responses when listening to music they per-
ceive as pleasant, i.e. preferred. Nine female 
subjects aged 18-40 were randomly assigned 
a treatment order, with testing completed at 
the same time of day for each of the three 
conditions. Music genres (pleasant and 
unpleasant) were selected based on subject’s 
preferred music genre survey. On each test-
ing day dependent variables (heart rate vari-
ability, white blood cell count and Perceived 
Stress Survey) were measured 15 minutes 
after arrival in the lab. Treatment 1 (con-
trol), treatment 2 (pleasant), or treatment 3 
(unpleasant) were then administered for 20 
minutes, the specific condition depending 
on the random assignment. Immediately 
after the completion of the 20 minutes, 
dependent variables were measured again. 
Heart Rate Variability: Control to pleasant 
music treatment (Tx) p-value of 0.05 and 
control to unpleasant Tx p-value of 0.09. 
Control Tx data 0.9641+/-0.5712 was 
close to expected 1.0 ratio for sympathetic 
(S): parasympathetic (PS) response. Pleas-
ant Tx data 1.8158+/-1.0610 was above 
1.0 indicating a more S response instead 
hypothesized PS. Unpleasant Tx data 
2.9761+/-3.20881 was above 1.0 displaying 
the greatest hypothesized S response. White 
Blood Cells: Eosinophil pleasant to control 
Tx p-value of 0.045. Eosinophil response 
increased for pleasant music. Alternative 
WBC subtypes; neutrophil, lymphocyte, 
basophil, and macrophage lacked p=0.05 
significance. Perceived Stress Survey: pleas-
ant to unpleasant Tx p-value 0.07 with con-
trol Tx largest standard deviation -0.22 +/- 
2.86 and unpleasant Tx data was 1 +/- 2.69. 
Pleasant music and control had similar 
results, unpleasant displayed a greater stress 
response trend, yet not significant enough 
for p=0.05

Ashten Stambersky ’19
Ithaca, Mich.

Major: Integrative Physiology and Health Science
Faculty Sponsor: Dr. Karen Ball

The Effect of Body Position on 
Respiratory Recovery Following 
Aerobic Exercise
Body position is one factor that strongly 
influences respiratory recovery. Respiratory 

recovery from aerobic exercise has com-
monly been thought to be more efficient 
when the body in an upright position, with 
hands on the back of the head. Yet, there is 
conflicting data on body position and recov-
ery, lending to the need to more thoroughly 
investigate respiratory recovery. Thus, the 
purpose of this study is to observe the effi-
ciency of respiratory recovery from aero-
bic exercise in different body positions to 
determine which body position is the most 
effective. This will be studied through the 
recruitment and testing of 30 participants. 
These participants will complete three visits, 
two of which will include a running bout. 
During the first visit, participants will fill 
out the informed consent form and ques-
tionnaires. During the second visit, they will 
perform a VO2 max test to help set testing 
parameters and will be randomly assigned 
a recovery position. For the final visit, all 
subjects will perform a seven-minute run at 
75% VO2 max followed by recovery in their 
assigned position. Spirometry and heart rate 
will be recorded at baseline, immediately 
following exercise and every minute post 
recovery for three minutes.

Payton Hirschenberger ’20
Freeland, Mich.

Majors: Integrative Physiology and Health 
Science, Biology

Faculty Sponsor: Dr. Brianna Harfmann

Effects of Cold Exposure on Skeletal 
Muscle Glucose Uptake
A crucial ability for cells, specifically skeletal 
muscle cells, is to have the capacity to clear 
glucose from the blood and store it. Glu-
cose uptake into cells can be done through 
two known pathways: an insulin dependent 
pathway and an insulin independent path-
way. An unfortunately common pathogene-
sis in the United States is directly related to 
a disruption in the insulin dependent path-
way, type II diabetes. To activate the other 
pathway that increases glucose uptake, 
novel research is taking place. In previous 
studies using rodents, exposure to cold has 
been shown to increase glucose uptake in 
their skeletal muscle; these experiments 
used extreme time and temperature which 
is unsustainable for human subjects. There-
fore, to further study this concept, our study 
will utilize rodent skeletal muscle cell lines 
(C2C12 and L6) and expose them to cold 
at more pragmatic temperatures and time 
frames. In order to determine if cold expo-
sure increases glucose uptake significantly, 
insulin-treated and cold-stimulated myo-
tubes will be incubated with luminescent- 
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labeled glucose. Glucose uptake will be 
quantified by measuring luminescence with 
a SpectraMax i3 plate reader. In addition, 
western blot analysis will be used to exam-
ine changes in proteins that are crucial to 
both insulin-dependent and independent 
pathways, such as AKT and GLUT4. Based 
on previous studies, it is anticipated that 
cold exposure will result in a greater amount 
of luminescent glucose uptake, as well as 
increases in either total amount or activity 
of critical signaling proteins.

Brooke Mason ’19
Marshall, Mich.

Major: Neuroscience
Faculty Sponsor: Dr. Brianna Harfmann

The Effect of Anxiety on the 
Biomechanics and Performance of 
Putting in Golf
It is well documented that stress results 
in elevated heart rate and blood pressure. 
Past studies have tried to find a connec-
tion between biomechanics and stress, 
the evidence has shown some connection. 
However, it is not significant enough due 
to small sample sizes and a limited range of 
experience tested. Therefore, the purpose of 
this study is to determine the effect of stress 
and anxiety on the biomechanics of a golf 
putt. This study will include participants 
ages 17-22, with at least one year of experi-
ence with putt-putt or golf to see how each 
individual reacts to the different levels of 
anxiety. In order to examine this, all of the 

participants will fill out a CSAI-2 question-
naire in order to get baseline data for their 
level of stress. The participants will then 
sign up for a time to come out to the IPHS 
biomechanics lab to complete kinematic 
analysis of putting at a low anxiety setting, 
with only the experimenter watching. The 
putting task will involve three trials of a five-
foot putt, and three trials of a 10-foot putt, 
with instructions to repeat the shot until the 
putt is made. Afterwards, participants will 
complete the CSAI-2 questionnaire again in 
order to measure their level of stress. Next, 
all of the participants will meet at the lab 
concurrently to repeat the aforementioned 
task in a higher anxiety setting with a larger 
audience. Once the task is completed and 
the kinematic data has been recorded, par-
ticipants will be asked to take the CSAI-2 
questionnaire for the last time. Kinematic 
data will be assessed to determine differ-
ences in joint angles and body position, and 
this will be used in conjunction with total 
putt time and number of (putt) attempts to 
evaluate biomechanical changes and overall 
performance.

Nikolette Palmer ’19
Leonard, Mich.

Major: Integrative Physiology and Health Science
Faculty Sponsor: Dr. Brianna Harfmann

That was Then, This is Now, What 
Next?
Join a panel of graduating seniors looking 
back at the good, the bad and the ugly of 
the Alma experience and how it has shaped 

them for the future. As the college imagines 
what a senior year experience might look 
like, share your vision of how the fourth 
year might better bring together and send 
off its graduates.

Najelle Gilmore ’19
Grand Blanc, Mich.

Major: English
John Stefanek ’19

Alma, Mich.
Major: History

Cecily Lahey ’19
Mio, Mich.

Majors: New Media Studies, French
TiKilah Turner ’19

Roseville, Mich.
Majors: Psychology, Sociology

Claire Stancroff ’19
Sparta, Mich.

Majors: Spanish, History
Eric Ferrara ’19

Livonia, Mich.
Majors: Mathematics, Physics

Kira Sheffer ’19
Indian River, Mich.

Major: Theatre and Dance–Theatre
Emily Brubaker ’19

Virginia Beach, Va.
Major: New Media Studies

Dylan Demo ’19
Shelby Township, Mich.

Major: Health Care Administration
Faculty Sponsors: Dr. Anthony Collamati,  
Dr. Steuard Jensen, Dr. Scott Mackenzie,  

Dr. Stephany Slaughter

Using Rain Events to Point Source 
Nutrient and Bacterial Loading in Two 
Michigan Streams
Michigan’s waterways and Great Lakes have 
been impacted heavily by industrialized 
agriculture for many years. The U.S. EPA 
concludes that agricultural is now the dom-
inant source of pollution in the nation’s 
rivers and streams. The Michigan Depart-
ment of Environmental Quality estimates 
that nearly 60% of all rivers in the state 
are impaired by agricultural runoff. These 
impacts include loading of nutrients (nitro-
gen and phosphorus compounds) as well 
as fecal coliform bacteria, including E. coli. 
Nutrient and bacterial loading have caused 
significant algal blooms that are choking 
our recreational waterways and Great Lakes 

themselves. In 2011 and again in 2014, algal 
blooms caused 10,000s of people to become 
sick from ingesting a toxin associated with 
a specific type of algae that entered Tole-
do’s water supply. Previous studies at Alma 
College have attempted to point source 
this nutrient and bacterial loading using 
upstream and downstream values. This past 
year, in two different watersheds, rain events 
were used as an attempt to correlate dump-
ing of nutrients and bacteria in an attempt 
to identify specific sources of inputs where 
nutrients and bacteria from animal waste 
are occurring. Samples taken from branches 
of the Sebewaing River showed that there 
are significant differences after rain events 
for nutrient concentrations and bacte-
rial loading indicating a possible source of 
these pollutants in the Sebewaing River. A 

study attempting to identify the source of 
significant algal blooms in St. Louis used 
rain events and a simple correlation anal-
ysis to see if the Pine River, upstream of 
Alma dam was responsible for visible algae 
choking areas of the Pine River around St. 
Louis, Michigan. Analysis of sample showed 
there appears to be significant differences 
between upstream and downstream sources 
indicating upstream of Alma dam may play 
a minor role if any in algal blooms observed 
in St. Louis.

Chelsea Faber ’20
Sebewaing, Mich.

Major: General Studies
MaryBeth Kirk ’21

Alma, Mich.
Major: General Studies

Faculty Sponsor: Mr. Murray Borrello

ABSTRACTS: CONCURRENT SESSIONS V



27

ABSTRACTS: CONCURRENT SESSIONS V

Prisons Exposed: A Case for 
Environmental Justice to Identify 
Exposure Risk Using a GIS
The issue of disproportionate exposure 
of minority populations, and those of 
lower socioeconomic status, to pollution 
is deemed environmental justice. Studies 
demonstrate race is a key factor in deter-
mining proximity to toxic waste sites across 
the country. Scholars in the field, such as 
Robert Bullard, use specific cases and pop-
ulation groups to further illustrate the dis-
parity of exposure. One vulnerable group 
often overlooked in this research is the U.S. 
prison population. Inmate populations are 
not representative of the general populous. 
Research shows minorities are more likely 
to be sentenced and sentenced for longer 
durations than their white counterparts for 
the same crimes. Additionally, prisoners are 
not considered in the U.S. Environmental 
Protection Agency’s environmental justice 
policies because those policies are based on 
census data, which do not include those 
incarcerated. This study evaluated the dis-

tance between EPA Superfund sites, which 
are some of the most polluted areas, and 
prison locations. The geographic informa-
tion system software ArcGIS® was used to 
calculate proximity, buffer zones and inter-
sections between and among these data. 
ArcGIS® and data were used to identify 
prison locations with higher contamination 
exposure risk.

Christine Calleja ’19
Livonia, Mich.

Major: Program of Emphasis in Environmental 
Justice and Social Policy

Faculty Sponsor: Mr. Murray Borrello

Arts Integration and Special Education
This observational case study explored the 
research question, “How does arts integra-
tion in math benefit student learning in 
the special education setting?” Data were 
collected through the form of surveys from 
high school aged (14-18 yrs old) students 
with disabilities (SWD) including mildly 
and moderately cognitive impaired stu-
dents. The study also included data collec-

tion through surveys and interviews from 
special education teachers and volunteer 
college students who participated in the 
arts integration workshops. The researchers 
own perceptions were also collected as the 
10-week pilot study, which incorporated an 
innovative arts integration curriculum, was 
conducted in three special education high 
school classrooms in central Michigan.

Sadie Gelb ’19
Indianapolis, Ind.

Majors Theatre and Dance–Dance,  
Educational Studies

Faculty Sponsor: Dr. Peggy Yates

Public Health and Humanitarian 
Justifications for American Colonial 
Ambitions in Cuba 1897–1909
In most academic studies that address the 
Spanish-American War, the story often 
begins with the sinking of the U.S.S Maine 
or the American determination to exercise 
the Monroe Doctrine. Little does foreign 
policy research address the public health 
issue that motivated U.S. intervention in 

(L-R) President Lyndon B. Johnson, Sen. Richard Russell; Credit: LBJ Library photo by Yoichi Okamoto

Not Your Typical Southern Strategist: Lyndon 
Johnson and the Civil Rights Act of 1957
Lyndon B. Johnson’s presidency resulted in the 
country’s most sweeping civil rights laws, but his 
role in passing the Civil Rights Act of 1957 when he 
was Senate majority leader is often forgotten or over-
looked. The first federal civil rights law passed in 82 
years, the 1957 Act was criticized for its weakness to 
advance the cause of the ever-growing Civil Rights 
Movement. This paper argues that the bill should 
be examined for its merits, and that it was far- 
reaching in the sense of paving the way for future civil 
rights legislation that LBJ would champion as pres-
ident. Utilizing rich oral histories from LBJ’s con-
fidants, archival documents from the LBJ Library, 
and extensive biographies that have attempted to 
understand Johnson’s motives, this paper examines 
three major areas that shed light on the making of 
LBJ the political leader of the Senate: first, Johnson’s 
upbringing in the Texas Hill Country in shaping his 
views of racial minorities and his sympathies towards 
his Southern colleagues; second, Johnson’s previous 
opposition to civil rights legislation during his long 
political career and his fundamental change in 1957 
in support of the Civil Rights Act; and third, John-
son’s unmatched political skills and his Southern 
roots that illustrated his brilliant engineering of a 
compromise in the Senate.

John Stefanek ’19
Alma, Mich.

Major: History
Faculty Sponsor: Dr. Liping Bu
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Cuba. The U.S. action of public health 
campaign in Cuba was beyond the superfi-
cial guise of humanitarian aid to the Cuban 
people but was a push by both the Amer-
ican public and government to safeguard 
American health and economic interests 
from the threat of yellow fever that had 
been traveling from Cuba to the United 
States. The U.S. attention to public health 
in the long-term perspective of Cuba was of 
clear colonial intention to influence Cuban 
society in support of American dominance 
there. Public health, therefore, played a 
vital role in the American decision-making 
regarding the policy toward Cuba and the 
Spanish-American War. This case study of 
yellow fever as the focus of health concern 
sheds new light on the often-overlooked 
role of public health in the enforcement of 
American interests, political thinking and 
American colonial ambitions abroad.

Monroe Molesky ’21
Alma, Mich.

Majors: Integrative Physiology and Health 
Science, History

Faculty Sponsor: Dr. Liping Bu

Effects of Plyometric Training on 
Highland Dancing

To some, highland danc-
ing is like many other 
genre of dance. To others, 
it is sport that represents 

their Scottish heritage. 
Highland dancing does 

not feature certain training 
protocols, however, there is 

currently no research stating 
whether an outside exercise 
program will benefit highland 
dancers. This experiment is 
aimed at testing if plyomet-
ric exercise programming is 
more effective for highland 

dancing by comparing the 
number of jump sets and high-

land leap sequences each dancer 
can complete until quad fatigue sets 

in. This was implemented through 
the use of a six-week plyometric train-

ing program. The benefits of this study 
include an increased understanding in train-
ing for highland dancing while strengthen-
ing the muscles used in highland dancing.

Emily Carter ’19
Cincinnati, Ohio

Major: Athletic Training
Faculty Sponsor: Mr. Philip Andre

Effects of Knee Savers
Catchers sustain a significant amount of 
knee damage due to the fact that the aver-

age MLB catcher spends hundreds of hours 
per year in the crouched position. Knee sav-
ers are foam wedges designed to be placed 
between the posterior thigh and hamstrings 
of a catcher to reduce fatigue and knee dam-
age. The purpose of this study is to test how 
effective knee savers are at reducing knee 
damage. It is hypothesized that the use of 
knee savers in catchers will not provide 
any significant reduction of knee damage 
when compared to catchers who did not 
use knee savers. Subjects will include 15-20 
males that are 18-23 years old who have not 
participated in athletics within the past six 
years. The results of this study will help pro-
vide additional data in assessing the efficacy 
of these preventative pieces of equipment.

Joseph Champoux ’19
Muskegon, Mich.

Major: Integrative Physiology and Health Science
Faculty Sponsor: Mr. Philip Andre

The Accuracy of the Oura Ring in 
Measurement of Circadian Rhythms
Circadian rhythms are 24-hour oscilla-
tions in physiological and behavioral pro-
cesses that can be measured by monitoring 
changes in parameters such as body tem-
perature, heart rate, or activity. Currently, 
the most accurate measurement of circadian 
rhythms is through the use of orally admin-
istered core body temperature capsules; 
but they present a challenge in that they 
only remain in the system for three days 
and cannot be reused. More recently, the 
iButton has been validated for the assess-
ment of circadian rhythms by using it to 
measure changes in peripheral skin tem-
perature. The iButton however, presents its 
own challenges in that it is not made in a 
way that can be secured easily to the body. 
Oura Ring just released a new version of 
their ring which advertises the ability to 
measure circadian rhythms. The company 
states they’ve developed an algorithm based 
on known circadian parameters the ring 
measures including temperature, heart rate 
and activity. The accuracy of the ring in cir-
cadian assessment has yet to be validated, 
therefore the goal of this study will be to 
compare the Oura ring (Oura Ring, Fin-
land) to established methods of circadian 
measurement using the iButton (Maxim, 
San Jose) and Actigraph (Actigraph, Flor-
ida). Temperature and activity data will be 
collected from each participant over the 
course of one week and analyzed using the 
circadian analysis software, MetaCycle. The 
circadian data obtained by MetaCycle will 
then be compared to Oura ring data synced 
from the rings to the experimenter’s phone. 

Statistical analyses will be done to evaluate 
if any significant differences exist. The study 
is currently in the process of completion, 
but it is expected that the Oura ring will 
produce data as accurate as the iButton and 
Actigraph on each of the 30 participants; 
thereby, providing researchers with a more 
practical device to measure human circa-
dian rhythms in the future.

Brooke Mason ’19
Marshall, Mich.

Major: Neuroscience
Faculty Sponsor: Dr. Brianna Harfmann

Evaluation of Muscle Oxygenation 
Over Time of Day
Circadian rhythms are 24-hour oscillations 
in physiological processes such as sleep/
wake cycles, body temperature, blood pres-
sure, heart rate, and exercise performance. 
Exercise performance can be influenced by 
skeletal muscle oxygenation, but there is 
a lack of information on muscle oxygen-
ation over time-of-day. The purpose of our 
study was to explore if muscle oxygenation 
is a factor affecting circadian variations in 
exercise performance. Twenty-two individ-
uals ages 18-30 participated in a 15-minute 
procedure during three visits (morning, 
afternoon and evening) in a day. The timing 
of each visit was based on the individual’s 
chronotype. Participants wore a Portamon 
Near Infrared Spectroscopy device (Artinis, 
The Netherlands) over their vastus latera-
lis while sitting (5 minutes), standing (15 
seconds) and during a wall squat (30 sec-
onds). Tissue saturation index (TSI), total 
hemoglobin (tHb), oxygenated hemoglobin 
(O2Hb), and deoxygenated hemoglobin 
(hHb) were measured. A two-way ANOVA 
compared the group averages to determine 
if an interaction existed between our vari-
ables, time-of-day, and position. Although 
TSI changed with position, no signifi-
cant difference was observed in TSI over 
time-of-day. In addition, when Spearman 
rank-order correlation tests were done, no 
significant correlation was found between 
time-of-day and TSI. Further analysis is 
currently being done to determine if any 
changes exist in O2Hb, hHb or tHB. There 
appears to be no variation in TSI through 
the day, therefore muscle oxygenation is 
unlikely to contribute to the oscillations in 
exercise performance.

Katherine Schoen ’21
Okemos, Mich.

Major: Integrative Physiology and Health Science
Faculty Sponsor: Dr. Brianna Harfmann



29

It’s Cool to 
Wash Your 
Hands!
Our research 
group con-
ducted an 
exploratory 
naturalistic 
observa-
tional study 
of whether 
increased 
social pressure increased the frequency of 
hand washing. Observers collected data 
either visibly by surreptitiously washing 
their hands or washing dishes or secre-
tively by being in a stall. We found that 
hand washing occurred with greater fre-
quency when the researcher was visible. 
These findings led us to question whether 
social desirability influences hand wash-
ing behavior. Thus, our second study is a 
survey asking participants to report how 
frequently they wash their hands after var-
ious activities and how often other people 
wash their hands after the same activities. 
This survey will inform our third study, 
an experiment, in which social desirability 
is manipulated and hand washing behav-
ior is observed. Implications for this body 
of work are serious given the importance 
of hand washing in preventing the spread 
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Presidential Honors Discussion
Members of the Presidential Honors pro-
gram will be presenting on how the Honors 
Program has impacted their views of a lib-
eral arts education and their personal study.

Pedro Granja Berrios ’21
Juigalpa, Nicaragua

Major: General Studies
Sydney Bossidis ’20

Maybee, Mich.
Major: English

Asiel Clark ’20
Lincoln Park, Mich.

Majors: Secondary Education, Spanish, English
Grace Erickson ’21

Vassar, Mich.
Major: Environmental Studies
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of communicable disease. Practical applica-
tions include simple and accessible signage 
in restrooms to increase hand washing.

Luna Leniger ’20
Holland, Mich.

Major: Psychology
Jasmine Bauman ’20

Burton, Mich.
Major: Psychology

Faculty Sponsor: Dr. Brandi Stupica

The Effects of Social Pressure 
and Visual Cues on Hand Washing 
Compliance in Alma College Women
As measured in countless studies, roughly 
90 percent of people claim that they always 
wash their hands after using the bathroom, 
but previous research has demonstrated 
that the rates of hand washing are much 
lower than reported. In fact, studies have 
found that only 60 to 70 percent of peo-
ple actually wash their hands after using the 
restroom, and less than 10 percent do so 
long enough to get rid of harmful bacteria. 
Our research group conducted a naturalis-
tic observational study of hand washing in 
women’s public and private restrooms at 
Alma College and found that there may be 
a correlation between social pressure and 
hand-washing compliance/duration. When 
more social pressure was applied, we wit-
nessed an increase in the likelihood and 
duration of hand-washing. Based on our 

naturalistic observations, we are creating a 
survey that will be released campus-wide 
to gain self-report measures of hand wash-
ing compliance and duration. We will use 
these self-reports to determine if there is a 
link between reported and observed hand 
washing behavior on Alma College’s cam-
pus. After we receive the data from our 
survey, we will then conduct an experiment 
designed to determine if hand washing com-
pliance could also be affected by the visual 
cue of a mirror present in the bathroom. 
In our experiment, we will have a control 
group in which a mirror is present and an 
experimental group in which the mirror is 
hidden away with paper. This body of work 
is influential in determining potential ways 
to increase hand washing compliance and 
further research about the effects of social 
pressure on behavior.
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Men’s Washroom Hand Washing 
Behavior: A Naturalistic Observational 
Study
Hand washing is among the most effective 
way to prevent the transmission of sickness, 
infection and disease. Hand washing is 
simple, cost-effective, and readily available. 
However, numerous studies have concluded 
that while over 90% of individuals who are 
questioned on a self-report questionnaire, 
less than 60% have been observed washing 
their hands and less than 35% have been 
seen to use soap. The purpose of this study 
is to observe individual’s bathroom behav-
iors including urination time, hand wash-
ing time, and soap usage. The findings from 
the naturalistic portion of this study will 
then be correlated to the results of a similar 
self-report study. It is hypothesized that stu-
dents at Alma College will fall into the same 
social desirability pitfall that the subjects in 
previous studies exhibited. Hopefully, the 

results of this study will shock individuals 
on campus into increasing their hand wash-
ing behavior and a secondary result could 
possibly be the reduction of infectious sick-
ness across the campus of Alma College.
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The Effects of Childbirth Education on 
the Satisfaction of Maternal Delivery
The purpose of this study is to assess the 
positive or negative effects of childbirth 
education on maternal delivery satisfaction. 
The process of childbirth can be an intim-
idating task, however, taking classes that 
provide information on the process could 
assist in decreasing stressors related to giv-
ing birth. The research team will be meeting 
with postpartum mothers in the hospital, 

survey them about the classes attended, and 
their perspective on the education. Findings 
of the study will be forthcoming over the 
next few months. Data will be presented in 
qualitative form and take into effect how 
many prior pregnancies and births that the 
mother had. The objective is to identify the 
impact and advantages of attending child-
birth classes on maternal satisfaction.
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Characterizing the Winter Foraging Behavior of American Kestrels 
(Falco sparverius) at the Northern Limit of Their Wintering 
Range
Many raptors hold winter territories in order to secure food resources. The 
American Kestrel (Falco sparverius) is no exception. While much research 
has focused on wintering kestrel territories in the southern U.S., there has 
been far less work done in more northern latitudes and specifically in central 
Michigan, which represents the northern limit of the winter range for this 
species. Since 2007, in order to determine the residency time of wintering 
kestrels, individuals were captured, banded, measured, tagged with radio 
transmitters and regularly monitored for their location from the beginning 
of January through March. Comparisons of daily movements, location and 
foraging area were made for radio-tagged individuals from 2007–2019.
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Nursing Students Explore 
Breastfeeding Practices
The type of education and support that a 
patient receives often influences their deci-
sion to breastfeed. The aim of this study is to 
see if mothers who receive formal teaching 
about breastfeeding have an increased like-
lihood of breastfeeding during the first year 
of life compared to those whose mothers do 
not receive proper education and resources. 
The study will be conducted using a short 
survey given out to new moms in a local 
obstetrics office. The survey will be anon-
ymous, and focus on the mothers’ educa-
tion to see if that influences her decision to 
breastfeed. It also explores the mother’s past 
experiences with breastfeeding to determine 
their reason to or not to breastfeed. The 
data obtained from this study will guide 
future breastfeeding education methods.
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Comparing the Effects of Music 
Therapy During Chemotherapy
Introduction: Going through chemother-
apy many people struggle with pain and 
anxiety. Pain and anxiety increase hospital 
stays, discomfort, and can negatively affect 
treatment. Music therapy has been shown 
to decrease these negative symptoms. Meth-
ods: This study will compare classical music 
therapy versus the patient’s choice of music 
to determine which therapy is most effec-
tive in reducing pain and anxiety. Thirty 
patients of any race and gender above the 
age of 18 receiving chemotherapy as can-
cer treatment will be involved in the study. 
Results: Findings will be forthcoming. Con-
clusion: It is anticipated that patient choice 
music will create a greater effect on pain and 
anxiety during chemotherapy.
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The Effects of Education on Hospitals’ 
Readmission in Congestive Heart 
Failure Patients
Education is a vital component to the pre-
vention of readmission. The purpose of this 
study is to evaluate discussion only edu-
cation versus discussion aided by written 
material in the prevention of rehospitaliza-
tion in patients, both male and female, 65 
years or older with congestive heart failure 
(CHF). Data will be collected via survey 
given out to the patient population on 
the Cardiac Rehab unit at MidMichigan 
Medical Center-Gratiot. Once the data is 
collected, it will be analyzed based on edu-
cation provided and the number of read-
missions in the last six months. The data is 
forthcoming. The conclusion of this study 
has the potential implications to improve 
the way education is provided to patients 
with CHF.
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Analysis of Tenth Primary Shape and 
Length in Three Species of Thrush
Bird banders have brought attention to the 
variation in length and shape of the tenth 
primary of birds in the Turdidae (thrush 
family). The tenth primary (p10) of the 
Turdidae is vastly shorter than the other 
nine primary flight feathers; on average, 
about the length of the primary coverts. 
The feather has been observed to be longer 
and have a more rounded tip in juvenile 
birds and to be shorter with a more pointed 
tip in adult birds. The lengths and shapes 
of the p10 of three thrush species captured 
at the Alma College Ecological Station 
and Chippewa Nature Center – Turdus 
migratorius, American Robin; Catharus 
fuscescens, Veery; and Hylocichla mustelina, 
Wood Thrush – were measured and com-
pared to their ages. A correlation between 
the length and shape of the tenth primary 
to the age of an individual bird allows the 
identification of the age of birds in the 
Turdidae. This will be extremely helpful 

when banders are uncertain of the age 
of thrushes based on other plumage and 
molting patterns.

Alexandra Karakuc ’21
Holly, Mich.

Major: Environmental Studies
Faculty Sponsor: Mr. Mike Bishop

Extraction and Characterization of 
Sulforaphane From Broccoli Florets, 
Sprouts, and Seeds for use in 
Stimulating the Nrf2 Pathway
Sulforaphane is a known chemoprotec-
tive agent found in cruciferous vegetables, 
such as broccoli. Sulforaphane targets the 
Nrf2 pathway, which initiates the cell’s 
antioxidant response through the binding 
of Nrf2 to a promoter called the antioxi-
dant response element (ARE). This results 
in an increase in proteins such as NAD(P)
H:quinone oxidoreductase 1 and proteins 
for glutathione synthesis. The Nrf2 path-
way has been targeted for chemo preventive 
and therapeutic studies, and sulforaphane is 
typically used as a positive control in these 
experiments. Due to the high cost of sulfora-
phane, we attempted to isolate the molecule 
from broccoli. The presence of sulforaphane 
in broccoli florets, seeds and sprouts was 
compared using thin layer chromatography, 
high performance liquid chromatography 
(HPLC), gas chromatography-mass spec-
trometry (GC-MS). The biological activity 
of extracts was determined through testing 
in Hep-G2 cells stably transfected with an 
ARE-luciferase reporter construct. There 
were detectable amounts of sulforaphane 
in both broccoli seeds and sprouts, as con-
firmed by TLC. The luciferase assay showed 
that the optimal concentrations of a sulfora-
phane standard with the highest lumines-
cence values is between 5-10mcg/ml.

Lauren Kucharczyk ’19
Livonia, Mich.
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Faculty Sponsor: Dr. Brian Doyle

Comparison of Compression Strength 
of Hydrated Meteorites
The study of meteorites is important in 
understanding our universe. There are 
many types of meteorites and it is important 
to study each type. CI Carbonaceous Chon-
drites are among the rarest of meteorites 
found on Earth and have a unique content 
of organic compounds, amino acids and 
clays. Through previous work, it was found 
that hydrating samples of Northwest Africa 
(NWA) 4502 mimics the composition and 
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structure of CI Carbonaceous Chon-
drites. Making these artificial meteor-
ites allows for better understanding of 
CI Carbonaceous Chondrites and how 
they compare to dry materials that have 
been previously studied. This work 
compares the physical properties of 
NWA 4502 with artificially hydrated 
NWA 4502 samples. Samples of 
NWA 869, an ordinary chondrite, and 
hydrated NWA 869 were also tested 
for comparison. Unconfined com-
pression strength was measured for 
each sample. The artificial samples of 
both NWA 4502 and NWA 869 had 
a much lower compression strength 
than the unhydrated samples, infer-
ring that when meteorite material is 
altered with water, it becomes signifi-
cantly weaker. It was also determined 
that hydrated NWA 4502 is a weaker 
material than hydrated NWA 869 and 
therefore supports conclusions that 
hydrated NWA 4502 better mimics 
a CI Carbonaceous Chondrite than 
NWA 869.
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Major: Biochemistry
Faculty Sponsor: Dr. Melissa Strait

Exercise in Rats With Chronic 
Kidney Disease
Chronic kidney disease (CKD) is a 
condition in which the function of 
the kidney continuously declines over 
time. In patients with CKD, elevated 
parathyroid hormone (PTH) is very 
common because of high phosphorus 
levels. With increased rates of PTH, 
porosity in bone also increases and 
can in turn lead to osteoporosis. Oste-
oporosis is common in CKD patients 
for this reason and is why many CKD 
patients break bones. Previous studies 
have shown mixed results with exercise 
on CKD including possible worsen-
ing with high intensity exercise. It’s 
hypothesized that exercise, running 
on a wheel, will improve CKD-related 
outcomes, and in this case, porosity. 
In this study, there were four groups 
of animals: 1) CKD rats, 2) CKD + 
voluntary wheel running, 3) normal 
littermates (NL) and 4) NL with vol-
untary wheel running. The rats with 
running wheels received them at 25 
weeks. The rat’s tibia and fibula were 
scanned via a CT scanner to later be 
analyzed. The rat’s exercise was tracked 

via the running wheel starting at 25 
weeks, too. At 35 weeks, all of the rats 
were euthanized, and the tibia and 
fibula were rescanned. Using differ-
ent data analysis software, the poros-
ity was measured and compared with 
each of the four groups via the prior 
scans. After using the data software to 
analyze the scanned bones, it’s evident 
that the porosity in the CKD rats with 
a running wheel had decreased as PTH 
and phosphorus had decreased. The 
NL rats with a wheel remained about 
constant when compared to NL rats 
without the running wheel. Bones of 
rats with CKD significantly improved 
in terms of porosity with exercise. If 
the study were to be extrapolated to 
humans, it could be suggested that 
physical activity may have positive 
effect on CKD. Patients with CKD 
could be recommended to engage in 
aerobic exercise as potential treatment 
and prevention. However, this phe-
nomenon still lacks in human research 
and would need to be examined more 
before providing a concrete suggestion.
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Biological Activity and 
Phytochemical Analysis of 
Podophyllum peltatum 
(mayapple) Fruit
Podophyllum peltatum is a medici-
nal plant native to the northeastern 
United States, including Michigan. 
The plant has been used to treat gen-
ital warts caused by the Human Pap-
illoma Virus (HPV), and its efficacy 
is ascribed to the cytotoxic molecule 
podophyllotoxin, which inhibits the 
polymerization of tubulin to form 
microtubules. Podophyllotoxin is pro-
duced throughout the plant with the 
highest concentrations found in the 
rhizome. Though the green fruit con-
tains podophyllotoxin, the ripe fruit is 
edible. We harvested ripe fruit from 
the Alma College Ecological Station in 
Vestaburg as part of a larger effort to 
characterize the pharmacological prop-
erties of Michigan plants, and found 
that a methanol extract of P. peltatum 
fruit was active in bioassays related to 
inflammation, metabolic health, hor-
monal signaling and aging. We are cur-

rently investigating the phytochemical 
constituents of the fruit to determine 
which compounds are responsible for 
the observed biological activity.
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The Effect of Interactive Therapy 
on Duration of Stay in Patients 
With Bipolar Disorders in an 
Inpatient Setting
INTRODUCTION: Mental health 
is a growing problem in the United 
States, making it imperative to iden-
tify effective treatment options for 
these patients. The purpose of this 
study is to assess the value in interac-
tive therapies (group therapy and talk 
therapy) in inpatient settings as well 
as the aid of medication in manag-
ing bipolar episodes in mental health 
patients in the inpatient setting. The 
goal is to see how these types of ther-
apy will affect the duration of stay in 
patients. METHODS: After consent 
is obtained, in order to collect data, 
a one page survey will be used that 
will be have no patient identifiers 
and will be filled out by Alma Col-
lege student nurses on the behavioral 
floor at MidMichigan Medical Cen-
ter-Gratiot. It will assess components 
such as the patients’ participation in 
interactive therapy, length of stay in 
the hospital, and any medications 
the patient is prescribed. Final results 
will be condensed and analyzed to 
determine effects on bipolar patients. 
RESULTS: Results are forthcoming. 
CONCLUSION: Conclusion is forth-
coming. We are hoping to find that 
increased participation in interactive 
therapy results in a shorter stay in 
inpatient settings for bipolar patients 
and to find a reliable treatment option 
for these patients.
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