
Program of Events

Discovery Day symposium

April 9, 2014



1

Welcome to Discovery Day 2014

I invite the entire College community to join me in supporting the 
Discovery Program.
 
Benedictine 2020: A Vision for Greatness, our bold and innovative 
strategic plan, is bringing Benedictine College to a whole new level. 
Our mission is the education of students within a community of faith 
and scholarship, and our plan calls for “both formal and informal 
opportunities for extensive student-faculty engagement outside the 
classroom.” The best learning happens when faculty and students 
seek the truth together inside and outside the classroom. Discovery 
Day is a showcase for that collaboration.
 
Thank you so much to all who contributed so much time and effort 
to make the critical difference for this program.
 

President Stephen D. Minnis

Discovery Day 2014 marks the nineteenth year of the Discovery Day 
Symposium. Since 1996, more than 2200 students have presented or 
co-authored a Discovery Project, involving virtually all the faculty 
and representing all academic departments. Discovery Day 2014 will  
present 85 projects, the result of the work of 169 students, 51 
faculty/staff, and 22 academic departments. The Discovery 
Committee invites you to join in recognizing our students for their  
creative efforts being showcased today.
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Discovery Week is always the highlight of our academic year. For 
months (or, in some cases, years) students and faculty have worked 
together to find out something new about the world. Now they are 
ready to share their findings, and we all have a chance to learn 
something that no one ever knew before their project was under-
taken. We are so proud, at Benedictine College, that we offer all 
of our students the opportunity not only to learn what others have 
discovered in the past, but also to add to what people will know in 
the future. Discovery Day gives us all the opportunity to see the 
fruits of this work.

The Discovery Program is an integral part of Benedictine College, 
and its benefits go far beyond the results of the projects you will 
see during this symposium. Original research fosters and strength-
ens the curiosity and love of learning that are the foundation of a 
liberal arts education. Collaborative work develops the bonds of 
community among students and faculty that make Benedictine such 
a special place.

Through our commitment to developing students’ confidence in 
their ability to make an original contribution to our understand-
ing of the world and how it works, we are preparing leaders who 
will know they can draw on their knowledge and creativity to face 
the challenges that await the future. This year our community has 
adopted the theme, “Be the Light.” The students who have engaged 
on this journey of discovery have embodied that spirit of enlighten-
ment boldly pursuing the truth through their own research to shine 
a light on new problems, issues, and approaches to knowledge.  In 
this endeavor they are guided by the light of the experience of their 
faculty collaborators. 

On behalf of the faculty and administration of Benedictine College, 
I encourage you to participate fully in the activities of this day. 
Special thanks are in order for the Discovery Program Committee 
and the Discovery Directors: their efforts throughout the year have 
culminated in this unique and exciting academic experience.

Kimberly C. Shankman
Dean of the College
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The 2013–2014 Discovery Program Committee
The Discovery Program Committee is committed to the advancement of 
Discovery learning at Benedictine College. The committee’s responsibilities 
include encouraging and supporting faculty and students in their own Discovery 
activities, the awarding of Discovery grants, planning the Discovery Day 
Symposium, and designating the Discovery Scholars. Members of the committee 
for the current year are student members Paula Egging and Christian Ryan; and 
faculty members Lynne Connelly (Nursing), John Romano (History), Sarah 
Sinnott (Modern Foreign and Classical Languages), Larry Sutton (Chemistry 
and Biochemistry), and Terrence Malloy and Julia Bowen (Discovery Program 
Co-Directors).

The Discovery Program committee awarded over $19,700 in Discovery grants to 
students this year in support of 48 Discovery projects. The 2013–2014 Discovery 
grant recipients are the following:
, and 

Ackerman, Emily
Ambrose, Jeremy
Anderson, Matthew
Anderson, Thomas
Armstrong, Madeline
Barr, Catherine
Bartell, Martha
Bell, Chelsea
Bowling, Curtis
Brooks, Michela
Bruegger, Jenna
Collart, Bridget
Collins, Michael
Cook, Natalie
Corkum, John
Cortes, Bienvenido
Cuatchon, Samantha
Daumy, Gregoire
Davis, Brianna
Dean, Maxfield
DePauw, Thomas
Dery, Katelyn
Ebelhar, Mark
Eisenmenger, Hunter
Esau, Sierra
Farnet, Michael
Favorite, Zach
Foguth, Rachel
Fowler, Bridget

Frederick, Gregory
Fritz, Andreas
Gabriel, Tara
Giefer, Sydney
Gillihan, Morgan
Gonzales, Julio
Grable, Kia
Gragg, Raymond
Harrison, Paul
Hernandez, Rachel
Hines, Kara
Hunn, Andrew
Jarchow, Jenica
Jimenez, Daniel
Kiger, Kathleen
Koezly, Clare
Koppes, Anne
Korus, Emily
Kuadzem, Nicoline
Kujawa, Christopher
Locascio, Joseph
Madigan, John
Manos, Katelyn
Matlock, Graham
McCance, Therese
McGuire, Matthew
McVeigh, Kelley
Miller, April
Miller, Mary

Moore, Mary
Murphy, Paul
Neuner, Jacquelyn
Newton, Eric
Nickel, Anthony
O’Connell, Claudia
Oberley, Rebecca
Palm, Christopher
Parker, Courtney
Pecha, Mary Bridget
Pham, Arnica
Pigg, Ryan
Popp, Naomi
Ptak, Alexander
Pustejovsky, John
Ramos, Deanna
Ratcliff, Anastasia
Rioux, Benjamin
Rohm, Alexander
Rohm, Zachary
Romaine, Laura
Rumpza, Mary
Ryan, Christian
Scheuler, Joshua
Schmit, Joseph
Schmitz, Erich
Sicam, Julian
Smith, Cooper
Sowers, Trevor
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Discovery Scholars
Last year marked the eleventh year that students were honored as Discovery 
Scholars. This award recognizes students who have demonstrated an 
outstanding commitment to Discovery learning while at Benedictine 
College. Awardees receive the Discovery Scholar Medal to be worn during 
Commencement ceremonies, signifying their exceptional contribution to 
the Discovery Program. In 2013, these seniors were honored as Discovery 
Scholars:

Katherine Bittner  .............................. St. Paul, MN
Justin Brandl  ..................................... Humphrey, NE
Rachel Gallagher  .............................. Eau Claire, WI
Michael Godin  .................................. Andover, MN
Joseph Heron  .................................... Hartselle, AL
Brooke Larson  .................................. Littleton, CO
David Maxwell  ................................. Kansas City, MO
Patrick McGuire  ............................... Rochester, MN
Kristen Oswald  ................................. Kansas City, KS
Alexander Smith  ............................... Olathe, KS
Ana Maria Taylor  .............................. Grand Rapids, MI
Tricia Walz  ........................................ St. Cloud, MN
Peter Wostenberg  .............................. Boulder, CO

Spalding, Jeremy
Starman, Greg
Starman, Sarah
Starrs, Maria
Storment, Emily
Strine, Jamie

Tekip, Kristin
Tibbs, Laura
Trull, Keelan
Trull, Madeleine
Volkers, Lena
Weber, Sarah

Williams, Kelsey
Yawarsky, Elizabeth
Young, Crystal
Zubradt, Madison

F
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Keynote Address
Rabbi Herbert Mandl

“Secrets of the Vatican Library”
Welcoming remarks by Stephen D. Minnis

President of the College

1:00–2:20 pm

O’Malley–McAllister Auditorium

   Rabbi Herbert Mandl, senior rabbi of 
Kehilath Israel Synagogue in Overland 
Park, Kan., and the first rabbi ever to gain 
access to the heavily guarded, 500-year-

old Apostolic Library inside the Vatican, is the keynote speaker for the 
19th Annual Benedictine College Discovery Day.

 Mandl was born in Baltimore, Maryland, and graduated with a 
Bachelor’s Degree in German and Semitics from the Johns Hopkins 
University in 1965. He attended Baltimore Hebrew College at the same 
time, earning degrees in Bible and history. Upon completion of his college 
courses, he entered the Jewish Theological Seminary of America in New 
York with a program leading towards a Masters Degree and Rabbinical 
Ordination. He was ordained ‘Rabbi’ and graduated from the seminary 
in June 1969. In 1974, Rabbi Mandl received his Orthodox “Smicha” 
ordination. He went on to earn a Ph.D. in Medieval Philosophy and Law 
from the University of Montreal and a Doctor of Divinity degree from the 
Jewish Theological Seminary of America.

 He was rabbi of several congregations in Alberta and Ontario before 
coming to the Kansas City area in 1980. He has served twice as president 
of the Rabbinical Association of Greater Kansas City and in 1987 he was 
appointed by Kansas Governor Mike Hayden as the first chairman of 
the Kansas Holocaust Commission and as liaison to the U. S. Holocaust 
Memorial Council.

 Rabbi Mandl has been an adjunct lecturer in Judaica in the Department 
of Theology at Rockhurst University since fall 1989. He is married to the 
former Barbara Toltzis and they have four children and eight grandchildren. 
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Discovery Day Schedule
All presentations will take place in the Ferrell Academic Center

unless otherwise indicated.

Continental Breakfast
7:30 am — Napier Foyer (4th floor), Ferrell Academic Center 

Morning Sessions

7:40–8:35 x Poster/Exhibit Session #1
McAllister Board Room (4th floor)

 1. Photophysical Properties of Diphenylamine 
Emily Ackerman, Lena Volkers, Ryan Pigg, Aliea Hernberg, Chemistry and 
Biochemistry

 2. Do College Students Understand Portion Size? 
Maura Anderson, Kathleen Doetsch, Lynne Connelly, Nursing

 3. Investigating Molecular Magnetism With a Gouy Balance  
Thomas Anderson, Keelan Trull, Michael Farnet, Kolbe Scheetz, Chemistry 
and Biochemistry

 4. The Atchison Hospital Exercise Stand — A Glimpse Into the  
Engineering Design Process

  Ryan Bax, Monica Swingle, Nicholas Lober, Steve Spencer, Engineering 

 5. Transportation of a Concrete Canoe 
Curtis Bowling, Jeremy Spalding, Zachary Rohm, Scott Newbolds, Steve 
Spencer, Engineering

 6. Pre- and Post-Flood Species Richness of Herbaceous Vegetation 
Along Segment 13 of the Missouri River   
Jordan Campbell, Aaron Halling, Mary Ellen Ostrowski, Gregory Frederick, 
Terry Malloy, Travis Almquist, Biology

 7. Bacteria and Cell Phones
  Michael Collins, Catherine Barr, April Miller, Kia Grable, Sarah Weber, 

Constance Hallberg, Lynne Connelly, Biology, and Nursing 

 8. A Comparison of Fish Species Richness and Relative Abundance 
Between Whitewater and Blackwater Habitats on the Tamshiyacu-
Tahuayo Reserve, Peru 
Natalie Cook, Rachel Hernandez, Virginia Winder, Travis Almquist, Terry 
Malloy, Biology

i i
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 9. Exploring the Toxicity of Cottonmouth Venom 
Bienvenido Cortes, Jeremy Ambrose, John Corkum, Mary Bridget Pecha, 
Laura Tibbs, Terry Malloy, Lawrence Bradford, OSB, Biology

 10. ASCE Concrete Canoe Hull Design 
Maxfield Dean, Joseph Locascio, Matthew Anderson, Eric Newton, Scott 
Newbolds, Steve Spencer, Engineering

 11. High Caffeine Level Effects on Coarse and Fine Motor Control in 
Young Adults  
Sierra Esau, Brianna Davis, William Bennett, Biology

 12. Investigation of a Shear-Thickening Fluid’s Response to Rotational 
Velocity  
Andreas Fritz, Christopher Palm, Steve Spencer, Engineering

 13. Mix Design For Concrete Canoe 
Raymond Gragg, Joshua Scheuler, Katelyn Manos, Chelsea Bell, Scott  
Newbolds, Steve Spencer, Engineering

	14.	 Beyond	Care	of	Sick	Brothers:	The	Influence	of	the	Rule Upon  
Nursing Practice   
Abigail Hamel, Bridget Conry, Michele Hinds, Nursing

 15. Species Diversity and Microhabitat Use of Amphibians Along the 
Tahuayo River, Loreto District, Peru  
Rachel Hernandez, Terry Malloy, Virginia Winder, Travis Almquist, Biology

 16. Does Unseen Felt Size Depend on Seen and Felt Size? 
Daniel Jimenez, Giovanni Misceo, Psychological Sciences

 17. The Effects of Green Tea and Coffee on Mental Performance 
Therese McCance, Bridget Collart, Eva Chian-Hui Chen, Psychological 
Sciences

 18. The Development of Germination Protocols in a Lab Setting on 
Humulus japonicus (Japanese Hop) 
Kelley McVeigh, Travis Almquist, Biology

 19. Translation and Research on the Logical Positions of John Duns  
Scotus’ Quaestiones in Librum Porphyrii Isagoge

  Thomas DePauw, Edward Macierowski, Philosophy
8:45–9:05 N Room 109

B
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 20. The Education of Students on the Local Impact of the Lewis and 
Clark Explorations  
Cassandra Swisher, Mary-Ruth Traver, Christopher Childers, History

8:45–9:05 N Room 124

 21. Mozart’s Clarinet Concerto (1791): A Look at Its Collaborative 
Inception and Musical Design 
Alexandria Schneider, Christopher Greco, Music

8:45–9:05 N Room 125

 22. Islamic Economics and the Opportunity for Inter-Religious Dialogue 
Ian O’Hagan, Caitlyn Chickey, Andrew Salzmann, Theology

8:45–9:05 N Room 208

 23. Design and Construction of a Sand Muller 
Matthew Nordhus, Steve Spencer, Engineering

8:45–9:05 N Room 219

 24. Surveying Bird Biodiversity of Benedictine Bottoms 
Mary Miller, Joseph Schmit, Virginia Winder, Travis Almquist, Biology

8:45–9:05 N Gangel Seminar Room

 25. The New Normal: More Women Entering College — Particularly in 
Male Dominated Majors 
Erin Daugherty, David Harris, Economics

8:45–9:05 N Room 323

 26. Coming Together: A New Model for Love and Belongingness Needs 
Laura Romaine, Adam Buhman-Wiggs, Psychological Sciences

9:15–9:35 N Room 109

 27. Cookie Calorimetry: Calorie Content of Baked Goods and the 
Calorie Content of Their Raw Ingredients 
Andrew Hunn, Rachel Hernandez, Gail Blaustein, Chemistry and 
Biochemistry

9:15–9:35 N Room 124

 28. Theremin: A Most Peculiar Instrument  
Julio Gonzales, John Pustejovsky, Matthew Richard, Physics and Astronomy

9:15–9:35 N Room 125

 29. Linguistic Study of a Pioneer’s Journal  
Emily Storment, Sydney Giefer, Sarah Young, English

9:15–9:35 N Room 208
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 30. Diabetic Management During the Transition From High School to  
College   
Katarina Hemstad, Jeffrey Reimer, Alexandra Rysavy, Lynne Connelly,  
Nursing

9:15–9:35 N Room 219

 31. “Is Beauty Objective or Subjective?”: A Thomistic Aesthetic 
Joseph Gifford, Jamie Spiering, Philosophy

9:15–10:15 • Gangel Seminar Room

 32. Writing to Discover: Four Snapshots of the Creative Writing Process  
Vincent Petruccelli, Evan Bradfield, Margie Haydt, Caitlyn Benedict, 
Michael Stigman, English

9:15–10:10 N Room 323

 33. Spanish Insults and Online Grammar 
Elizabeth Yawarsky, Sarah Sinnott, Modern Foreign and Classical Languages

9:50–10:10 N Room 109

 34. Caribbean Dominance in Sprinting Events  
Lindon Victor, Laura Moley, International Studies

9:50–10:10 N Room 124

 35. Money Speaks Subtly: Roman Coins as Propaganda  
Kathleen Kiger, Arnica Pham, Kara Hines, John Romano, History

9:50–10:10 N Room 125

 36. Conservatism and Orthodoxy 
Alexander Engelkamp, Alan Andrade, Susan Traffas, Political Science, and 
Honors Program

9:50–10:10 N Room 208

 37. Analogue Gravity: Simulating a Black Hole Using Fluid Flow and 
Surface Wave Acoustics 
Erich Schmitz, Eric Fox-Linton, Physics and Astronomy

9:50–10:10 N Room 219

10:20–11:10 x Poster/Exhibit Session #2
McAllister Board Room (4th floor)

 38. Atchison Doniphan Drainage District  
Maxfield Dean, Scott Newbolds, Engineering

B
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 39. Holographic Artistic Medium: A Chemical Approach for the  
Qualitative Improvement of Artistic Holograms 
Mary Moore, Jenica Jarchow, Matthew Richard, Physics and Astronomy

 40. The Future of America: A Meta-Analysis of U.S. Domestic and 
International Drone Policies 
Travis Morrison, Michelle Tobia, William Raymond, Political Science

 41.	 Coping	Mechanisms	During	Times	of	Stress,	Specifically	in	
Benedictine College Students During Exam Time 
Jacquelyn Neuner, Crystal Young, Nicoline Kuadzem, Lynne Connelly, 
Nursing

 42. Truth in the Discovery of Art   
Carlyn Olson, Christa Kagin, Art

 43. Flood Related Density and Mortality Changes to Riparian Forests of 
Segment 13 of the Missouri River Floodplain 
Mary Ellen Ostrowski, Gregory Frederick, Jordan Campbell, Aaron Halling, 
Travis Almquist, Terry Malloy, Biology

 44. Guilty By Association: Investigating the Connections of Semantic 
Networks 
Mary Bridget Pecha, Julia Johnson, Adam Buhman-Wiggs, Psychological 
Sciences

 45. Actin Cytoskeletons of Hemocytes From Manduca sexta  
Anastasia Ratcliff, Tara Gabriel, Constance Hallberg, Biology

 46. Implementation of Jumping in Video Games  
Joseph Rioux, James Vanderhyde, Mathematics and Computer Science

 47. Identifying LIM-domain Proteins That Regulate Epithelial 
Morphogenesis in C. elegans 
Brennan Roche, Mark Schramp, Biology

 48. Connection Games in Real Time Strategy Games 
Alexander Rohm, Mary Rumpza, Paul Harrison, James Vanderhyde, 
Mathematics and Computer Science

 49. Historical Battle Simulator 
Edward Schmalz, Andrew Phillips, James Vanderhyde, Mathematics and 
Computer Science

 50. The (New) Complete Academic Genealogy of Benedictine College 
Psychology Students 
Emma Schopp, Katherine Reimer, Amy Posey, Psychological Sciences
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 51.	 Avian	Community	Stratification	Within	Forest	Layers	in	the	Amazon	
River Basin 
Margaret Schuh, Virginia Winder, Terry Malloy, Travis Almquist, Biology

 52. Into the Icon 
Christa Skinner, Christa Kagin, Art

 53. Synthesis of N-(p-substitutedbenzalamino)oxindoles 
Jamie Strine, Kelsey Williams, Cooper Smith, Paul Steinbach, Chemistry and 
Biochemistry

 54. Synthesis of a Beta-lactamase Transition State-analog Inhibitor 
Keelan Trull, Aliea Hernberg, Larry Sutton, Chemistry and Biochemistry

 55. Relationship Between Magnetic Field Line Topology and Ion 
Production in Titan’s Ionosphere 
Austin Windsor, Matthew Richard, Physics and Astronomy

 56. The Benedictine Herbarium: Assessing an Unused Botanical 
Resource 
Madison Zubradt, Travis Almquist, Biology

 57. Hovercraft Mk.2 
Bridget Fowler, Graham Matlock, Christopher Kujawa, Andreas Fritz, Steve  
Spencer, Engineering

11:15–12:00 N Room 109

 58. Dating in the “BC Bubble” 
Anne Koppes, Deanna Ramos, Karen Wood, Sociology and Criminology

11:15–11:35 N Room 124

 59. Be the Light for Mobility Safety on the Benedictine College Campus 
Hilary Pflug, Allison McCormick, Alexandra Rysavy, Michele Hinds, Nursing

11:15–11:35 N Room 125

 60. A World Still Reverberating: A Shaking Story of the Russian  
Revolution 
Catherine Glenn, John Romano, History

11:15–11:35 N Room 208

 61. Psychological and Personal Implications of Studying Abroad 
Lillian Vey, Anna Berger, Daphne McConnell, Modern Foreign and Classical 
Languages

11:15–11:35 N Room 219

B
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 62. Subtractive Synthesis 
Lance Crane, Ruth Krusemark, Music

11:15–11:35 N Gangel Seminar Room

 63. The Human Side of Warfare 
Baris Ersoy, Sean McGuire, John Settich, Political Science

11:15–11:35 N Room 323

s 11:30 am–12:50 pm g Lunch – Cafeteria  s
Jazz Band Entertainment

Keynote Address

“Secrets of the Vatican Library”
Rabbi Herbert Mandl

1:00–2:20 pm

O’Malley-McAllister Auditorium

Afternoon Sessions

 64. Email Security 
Julio Gonzales, Eric Parks, James Vanderhyde, Mathematics and Computer 
Science

2:35–2:55 N Room 109

 65. Zombies, Cockroaches, the IRS - Oh My! An Examination of the 
Widespread Disdain of Congress  
Madeleine Trull, Courtney Parker, Claudia O’Connell, William Raymond, 
Political Science

2:35–2:55 N Room 124

 66. Remembering America’s Wars 
Greg Starman, Richard Crane, History

2:35–2:55 N Room 125

 67. Leadership in the Liberal Arts: A Benchmark for Benedictine College 
Emily Ackerman, John Bunch, School of Business

2:35–2:55 N Room 208

F

F

H

H
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 68. Design and Construction of an Electric Guitar 
Trevor Sowers, Jeremy Spalding, Myron Fanton, Engineering

2:35–2:55 N Room 219

 69. Observing the Genetic Interactions of tes-1 and unc-34 in Vulval 
Development of C. elegans   
Rachel Foguth, Anthony Nickel, Mark Schramp, Biology

2:35–2:55 N Gangel Seminar Room

 70. The New Evangelization Through Visual Art (NETVA) 
Naomi Popp, Benjamin Rioux, Mark Ebelhar, Andrew Salzmann, Art, 
Philosophy, Psychological Sciences, and Theology

2:35–3:25 N Room 323

 71. Reproducing the Classical Art of Lost Wax Casting 
Christian Ryan, Alexander Ptak, John Romano, History

3:05–3:25 N Room 109

 72. Honest Assessment 
Ian O’Hagan, Claire Vouk, Erica Johnson, Jane Bennett, Education

3:05–3:25 N Room 124

 73. The Effects of Interruptions on Drug Calculations and Errors in 
Nursing Students  
Alisha Hafner, Maree Lehman, Ashley Washburn, Lynne Connelly, Nursing

3:05–3:25 N Room 125

 74. BC A Capella 
Madeline Armstrong, Gregory Frederick, Matthew McGuire, John Madigan, 
Sean Teets, Music

3:05–3:25 N O’Malley-McAllister Auditorium

 75. The /s/-Sound and Spanish Heritage Speakers 
Sarah Starman, Sarah Sinnott, Modern Foreign and Classical Languages

3:05–3:25 N Room 219

 76. An Exploration in Aerial Photography Using Unmanned Aircraft   
Christopher Kujawa, Graham Matlock, Steve Spencer, Engineering

3:05–3:25 N Gangel Seminar Room

 77. Traditional Icelandic Viking Apparel   
Martha Bartell, Morgan Gillihan, John Romano, History

3:35–3:55 N Room 109
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 78. Lithuanian Language  
Justas Norvilas, Laura Moley, International Studies

3:35–3:55 N Room 124

 79. Koch Fellows and the Free Market: Virtue in the Workplace    
Ryan Boh, Michael Pesely, Gary Harrison, Ian O’Hagan, Paul Floersch, 
Dave Geenens, School of Business

3:35–3:55 N Room 125

 80. How Do You Create a Touring A Capella Ensemble That Promotes 
Benedictine College to the Community?  
Rebecca Oberley, Maria Starrs, Emily Korus, Katelyn Dery, Paul Murphy, 
Hunter Eisenmenger, Matthew McGuire, John Madigan, Zach Favorite, 
Julian Sicam, Sean Teets, Music

3:35–3:55 N O’Malley-McAllister Auditorium

 81. My Phone Makes Me Happier: Emotion Coaching By Mobile Device 
Jenna Bruegger, Michela Brooks, Samantha Cuatchon, Clare Koezly, Kristin 
Tekip, Adam Buhman-Wiggs, Psychological Sciences

3:35–3:55 N Room 219

 82. Construction and Operation of a Blast Furnace 
Gregoire Daumy, John Pustejovsky, Charles Sprouse III, Engineering, and 
Chemistry and Biochemistry

3:35–3:55 N Gangel Seminar Room

 83. Dark Matter Accretion in the Galaxy’s Central Black Hole   
Bryant Baker, Scott Baird, Physics and Astronomy

3:35–3:55 N Room 323

 84. Two Passiontide Motets for Four Solo Voices 
Simon Pick, Alicia Brozovich, Erin Martin, Paul Murphy, Theodore Hanman, 
Music

4:10–4:45 N St. Benedict’s Church

 85. “In monte Oliveti,” a Lenten Composition on a Scene From Christ’s 
Passion  
Colton Martin, (Choir members: Catherine McDonough, Katrina Keat,  
Christina Barth, Maria Starrs, Christina Lebron, Clare Nowak, Mary 
Rumpza, Amy Rhein, Paul Burghart, Sean Teets, Christian Ryan, Christopher 
Thibault, Simon Pick, Joseph Gifford, Julian Sicam, Lance Crane, John 
Madigan), Theodore Hanman, Music

4:10–4:45 N St. Benedict’s Church
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Presentation Abstracts
7:40–8:35 am x Poster/Exhibit Session #1

McAllister Board Room (4th floor)

1. Photophysical Properties of Diphenylamine  
Emily Ackerman, Lena Volkers, Ryan Pigg, Aliea Hernberg, Chemistry and 
Biochemistry

Diphenylamine (DPA) is well-known for its incorporation in organic light- 
emitting diodes and fluorescent polymers. However, its photophysical properties 
in the presence of molecules that can quench its fluorescence have not been well-
characterized. Recently, DPA was used as the fluorophore in the heterocyclophane 
diphenylaminopyridinophane (DP), and its fluorescence properties upon titration 
with alkyl amines were measured. DP exists primarily in a non-fluorescent state 
as a result of the hydrogen bond formed between the diphenylamine N-H and 
the pyridyl ring N. Interactions between DP and the alkyl amine titrant alters the 
macrocyclic conformation such that the internal hydrogen bond is disrupted and 
fluorescence of the DPA subunit occurs. To determine how alkyl amines influence 
the emission of the DPA subunit, solutions of DPA were titrated with butylamine, 
diethylamine, and triethylamine, and monitored by UV-Vis and fluorescence 
spectroscopy. Reported here are the changes in the absorption and fluorescence of 
DPA accompanied by the titration of the alkyl amines and a comparison between 
behavior of DPA and DP with respect to the titrants is made.   

2. Do College Students Understand Portion Size?  
Maura Anderson, Kathleen Doetsch, Lynne Connelly, Nursing

College students hail from a variety of backgrounds with unique academic needs. 
Understanding basic nutrition in order to make healthy choices throughout col-
lege is an important skill that all students should possess. The purpose of this 
study is to determine the level of Benedictine College students’ understanding of 
portion control of food before their first college-level nutrition course. This study 
will use a descriptive survey design to collect data. Students who have not yet 
taken a nutrition course in college were asked to participate in an online survey. 
In this survey, various serving sizes of different food groups were described, and 
the students were asked to choose which option best represents the serving size 
recommended by the United States Department of Agriculture. Straightforward 
language and direct quotes from the government website were used to minimize 
confusion and ensure accurate assessment of students’ understanding. Data from 
these surveys was analyzed and organized. This study may be continued next 
year with a follow-up survey measuring students’ retention of information post- 
nutrition course. The data collected from this study may be presented to the 
instructor of nutritional courses possibly to be used as a benchmark of the incom-
ing students’ understanding of nutrition.  



16

3. Investigating Molecular Magnetism With a Gouy Balance 
 Thomas Anderson, Keelan Trull, Michael Farnet, Kolbe Scheetz, Chemistry and 

Biochemistry 

This project consisted of designing, building, and testing a Gouy-type magnetic 
susceptibility balance. Paramagnetic compounds, those with one or more unpaired 
electrons, are frequently more difficult to characterize than their diamagnetic 
counterparts. In order to determine the magnetic susceptibility of paramagnetic 
compounds, we constructed a Gouy-type magnetic susceptibility balance. Use of 
this balance allows us to determine the number of unpaired electrons in paramag-
netic complexes. Knowing the number of unpaired electrons gives insight to the 
electronic structure of the transition metal complexes (whether they are high spin 
or low spin) and the geometry of the complex (i.e., square planar or tetrahedral). 
Determining the electronic structure of these compounds helps us better to predict 
the chemical and physical properties of these compounds. 

4. The Atchison Hospital Exercise Stand — A Glimpse Into the  
Engineering Design Process 
Ryan Bax, Monica Swingle, Nicholas Lober, Steve Spencer, Engineering

See how the engineering design process came to life when the Atchison Hospital 
requested assistance from Benedictine College engineering students in making 
one of their pieces of exercise equipment more accessible to their patients. As 
a solution to this problem, Monica Swingle, Nicholas Lober, and Ryan Bax—
current BC junior engineering students—designed and delegated the construction 
of a stand used for elevating a body-gliding exercise machine, making patient 
access easier. See the process it took for these student engineers to attack this 
problem through the engineering design process. This process includes defining 
the problem, coming up with and evaluating solutions to that problem, choosing 
the best solution, creating an engineering drawing of that solution, choosing the 
most cost-efficient materials with which to construct that solution, analyzing the 
cost of construction, purchasing supplies, actually constructing the stand, and 
finally implementing the design.   

5. Transportation of a Concrete Canoe  
Curtis Bowling, Jeremy Spalding, Zachary Rohm, Scott Newbolds, Steve 
Spencer, Engineering

The Benedictine College Transportation Design Team is designing a device that 
will allow safe transport of our concrete canoe to the 2013–2014 ASCE (American 
Society of Civil Engineers) Concrete Canoe competition. The competition is in 
Stillwater, Oklahoma, and runs from April 24–26. One of the main obstacles to 
overcome for the competition is to design and construct a means of transporting 
the canoe. Given that the conditions of the roads are unpredictable, the most 
important design parameter is to prevent the canoe from cracking or breaking 
during travel. Another design challenge is to stay within the budget allocated for 
this project. The design consists of a steel frame with supports spread across the 
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top. The canoe rests on top of the supports and is strapped to the frame. The frame 
and canoe are set on top of a truck with a regular canoe transportation rack and 
tied down. This frame also allows team members to carry the canoe around the 
competition securely. 

6. Pre- and Post-Flood Species Richness of Herbaceous Vegetation Along 
Segment 13 of the Missouri River 

 Jordan Campbell, Aaron Halling, Mary Ellen Ostrowski, Gregory Frederick, 
Terry Malloy, Travis Almquist, Biology 

In 2011, record amounts of rain and snowfall caused the flooding of the Missouri 
River basin, providing an opportunity for us to evaluate the effect of flooding 
on the herbaceous vegetation. We assessed the post-flood herbaceous vegetation 
during summer 2013 by collecting data from 19 stands located along Segment 13, 
extending from Plattsmouth, NE, to Kansas City, MO. Stratified random sampling 
was used to collect canopy cover data of 24-meter-squared quadrats. Using this 
data, we were able to find the total and average species richness, which is defined 
as the total number of species in each stand. The canopy cover data will be used to 
determine if there is any difference in species richness before and after the flood. 
Baseline data regarding vegetation existing prior to the flood was collected by 
Benedictine students between 2007 and 2009, allowing us to make pre- to post-
flood comparisons of the species richness.  

7. Bacteria and Cell Phones 
Michael Collins, Catherine Barr, April Miller, Kia Grable, Sarah Weber, 
Constance Hallberg, Lynne Connelly, Biology, and Nursing

Bacteria have the ability to grow almost anywhere and everywhere as long as 
conditions are met for their survival. Certain species can spread both by touch 
and by air. For these reasons, cell phones of Benedictine College students were 
tested for the bacteria Methicillin-resistant Staphylococcus aureus (MRSA) and 
Escherichia coli (E. coli). Results from cell phones belonging to nursing, pre-
nursing, and athletic training majors were compared with results from cell phones 
belonging to other Benedictine College students. Last year the Amino Center also 
was tested for these bacteria, and they were found on various pieces of exercise 
equipment in the Amino Center. Based on the results of last year’s tests, a new 
protocol for cleaning the equipment was given to the cleaning staff. To better 
control the chances of an outbreak once again among the students, the Amino 
Center will be tested again to test the effectiveness of the new protocol.

8. A Comparison of Fish Species Richness and Relative Abundance 
Between Whitewater and Blackwater Habitats on the Tamshiyacu-
Tahuayo Reserve, Peru 
Natalie Cook, Rachel Hernandez, Virginia Winder, Travis Almquist, Terry 
Malloy, Biology

The Tahuayo watershed in the Loreto District of Peru is home to nearly 420 dif-
ferent species of freshwater fishes. This high level of diversity is sustained by 
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two quite different types of habitat. “Whitewater” habitats are created as rain 
drains from upland regions of the basin. The sediment laden runoff is rich in 
nutrients and supports high levels of primary productivity. “Blackwater” habi-
tats are typical of lowland, seasonally flooded forests called varzea. Blackwater 
habitats typically cover areas that have undergone millions of years of erosion 
and have become depleted in minerals, and the water is dark because of dissolved 
tannins from decomposed vegetation. In March 2014, we traveled to the Tahuayo 
River and sampled blackwater fish populations. Four gill net collections produced 
53 fishes representing 14 species. These data will be discussed in the context of 
similar data that were collected in 2010 in whitewater habitats within the Tahuayo 
basin to assess whether nutrient rich whitewater habitats support a greater number 
of fish species than nutrient depleted blackwater habitats.  

9. Exploring the Toxicity of Cottonmouth Venom 
Bienvenido Cortes, Jeremy Ambrose, John Corkum, Mary Bridget Pecha, Laura 
Tibbs, Terry Malloy, Lawrence Bradford, OSB, Biology

The viper species Agkistrodon piscivorus piscivorus, commonly known as the 
water moccasin or cottonmouth, possesses a primarily hemotoxic venom that 
inhibits circulatory system function through the disabling of the blood clotting 
mechanism and the destruction of multiple tissues. The purpose of this project is 
to formulate a methodology through research and trial so as to assess the relative 
toxicity of different concentrations of the venom of A. p. piscivorus to red blood 
cells. Research of experimentation dealing with venomous serpents has shown 
that measuring the concentration of venom that results in the CD50 value, which 
is the concentration of venom resulting in the death of half of the cells in a tested 
sample, will be the simplest and most precise method. In order to accomplish this, 
varying concentrations of venom will be mixed with bovine blood samples. Small 
samples of the blood then will be placed in a hemocytometer, undergo a vital stain 
to assess their structural integrity, and be examined under a microscope so the 
number of intact cells can be quantified. The concentration of intact cells in each 
sample then will be compared with that in a control blood sample unmixed with 
venom in order to find the concentration of venom that gives the CD50 value of 
A. p. piscivorus venom.

10. ASCE Concrete Canoe Hull Design  
Maxfield Dean, Joseph Locascio, Matthew Anderson, Eric Newton, Scott 
Newbolds, Steve Spencer, Engineering

After successfully building a concrete canoe last year, Benedictine College’s 
American Society of Civil Engineers (ASCE) student chapter was invited to race 
in the 2014 ASCE Concrete Canoe Competition in Stillwater, OK. This exciting 
opportunity meant a new canoe had to be designed and built in compliance with 
official ASCE rules and regulations. The concrete canoe project consisted of 
multiple aspects including concrete mix design, logistics, and canoe hull design. 
This project focused on the development of a new hull design for the concrete 
canoe. In order to design the canoe hull, several factors were considered. These 
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factors included volumetric displacement and fluids as well as the regulations 
and anticipated performance requirements of the competition. Principles of naval 
engineering were applied to meet these requirements. Testing of the canoe was 
conducted to verify the performance and safety of the canoe.   

11. High Caffeine Level Effects on Coarse and Fine Motor Control in 
Young Adults  
Sierra Esau, Brianna Davis, William Bennett, Biology

Caffeine is the most widely used psychoactive chemical. The aim of our research 
was to characterize further what the effects of caffeine on fine and coarse motor 
skills are on college athletes, more specifically baseball and softball players. The 
participants played Operation to measure effects on fine motor control and Whif-
fle ball to measure course motor control before they were given energy drinks. 
Then the participants played Operation and Whiffle ball again after consuming 
the drinks. The results indicate that the consumption of energy drinks has a greater 
effect on fine than coarse motor skills.  

12. Investigation of a Shear-Thickening Fluid’s Response to Rotational 
Velocity  
Andreas Fritz, Christopher Palm, Steve Spencer, Engineering

Some fluids exhibit counter-intuitive behaviors by getting thicker when exposed 
to variations in differential velocity or a shearing velocity. Thus, these fluids 
are commonly referred to as shear-thickening fluids or dilatants. This project 
investigates how different rotational velocities impact the viscosity of the shear-
thickening fluid, corn starch. In addition, it is our desire to understand the present 
theories behind the mechanics of the shear-thickening process as presented by 
other studies. 

13. Mix Design For Concrete Canoe 
Raymond Gragg, Joshua Scheuler, Katelyn Manos, Chelsea Bell, Scott  
Newbolds, Steve Spencer, Engineering

The Benedictine College Concrete Mix Design Team is designing a new concrete 
mixture for the 2013–2014 ASCE (American Society of Civil Engineers) Concrete 
Canoe. The goal for this year’s mix design team is to develop a material that has 
a density less than that of water while still having enough strength to build a safe 
canoe. This goal nearly cuts last year’s mix design density in half. While this 
project is contributing to a larger more involved project, “ASCE Concrete Canoe 
Hull Design,” it is not without its own identity. Research of previous concrete 
canoe mix designs and the experience gained from last year’s project are used 
as a starting point for the new mix design. Using standard testing procedures, 
multiple mix designs are compared to optimize the new mix design. A new feature 
of this year’s concrete is the microspheres (hollow glass beads). These beads are 
what make this design so unique. With this amazing material this year’s concrete 
canoe team has an opportunity to compete at the ASCE Regional Competition in 
Stillwater, OK. 
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14.	Beyond	Care	of	Sick	Brothers:	The	Influence	of	the	Rule Upon  
Nursing Practice   
Abigail Hamel, Bridget Conry, Michele Hinds, Nursing

As Benedictine College students, we learn the values of hospitality and compas-
sion. As nursing students, understanding the Rule of St. Benedict is important to 
us because we learn the skills of nursing through which we live those values. The 
purpose of this qualitative review of the Rule of St. Benedict 1980 is to answer 
our question of how the Rule can be used in nursing practice to make us better 
nurses. We are accomplishing this by first reading the Rule and reflecting on how 
each section could help us. We meet, discuss our ideas with each other, and then 
we share our mutual thoughts with our faculty advisor. We use our clinical and 
classroom experiences to establish our own views on the impact the Rule of St. 
Benedict has on a nursing student. The Rule states that “care of the sick must rank 
above and before all else, so that they may truly be served as Christ” (RB 36:1). 
This quote interested us in researching this topic because it combines what we are 
learning about nursing care with the values we have as Benedictine students. Our 
poster presentation demonstrates what we have discovered through our research. 

15. Species Diversity and Microhabitat Use of Amphibians Along the 
Tahuayo River, Loreto District, Peru   
Rachel Hernandez, Virginia Winder, Travis Almquist, Terry Malloy, Biology

Amphibians today are declining due to major threats of habitat loss, pollution, 
disease, human disturbance, and invasive species. Amphibians play a huge role in 
the ecosystem by being an indicating species of whether or not certain pollutants 
are in the environment as well as playing an important role in the medical field 
in the use of cancer treatments, hearing aid loss, and tissue regeneration. This 
project analyzes the diversity and microhabitat use of amphibian species along the 
Tahuayo River, Loreto District, Peru, out of the 6,260 different known amphibian 
species in the world. The Amazon River Basin is currently the home of at least 428 
species of amphibians. The research took place during Spring Break 2014 where 
hand collection, during the day and night, was utilized to record observations. 
Calling surveys in both terra firma and varsea forest was conducted to assess the 
microhabitats of amphibians. At each collection location, microhabitat variables 
included temperature, horizontal position, vertical position, and substrate. Special 
attributes were recorded. Every amphibian observed was photographed, the 
behavior was recorded (e.g., calling, active/alert, disturbed by investigator), and 
the location of each observation was recorded using a handheld global positioning 
system (GPS). Species richness and evenness data was analyzed in the content 
of microhabitat utilization. The research determines whether or not there are 
variations in amphibian diversity and microhabitat utilization in different tropical 
forest communities.
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16. Does Unseen Felt Size Depend on Seen and Felt Size? 
Daniel Jimenez, Giovanni Misceo, Psychological Sciences

Weliver and Misceo (2012) had participants look at a mirror reflection of their 
right hand feeling the size of one object while they felt without seeing the size of 
another object with their left hand behind the reflective surface of the mirror. They 
found that the participants’ judged size of the unseen felt object varied with the 
size of the seen and felt object in the presence but not in the absence of the mirror. 
Could, however, Weliver and Misceo’s findings be produced without the mirror? 
We had research participants either look at one hand feeling the size of an object 
while they felt another unseen size or look at a sight-occluding surface while they 
felt two differently sized objects. The results showed that their size estimates of 
the unseen felt size did not depend on the size of the seen and felt object. These 
results suggest that Weliver and Misceo’s findings may have been dependent on 
the mirror image of one hand inducing the illusory impression of perceiving the 
other unseen hand feeling the same size as the seen virtual size. 

17. The Effects of Green Tea and Coffee on Mental Performance 
Therese McCance, Bridget Collart, Eva Chian-Hui Chen, Psychological  
Sciences

Existing studies have shown that the caffeine in coffee, and a certain polyphenol 
molecule in green tea called ECGC, may enhance mental performance. This 
project is designed to examine the effects of coffee and green tea upon memory 
in college students. To investigate this, we designed an experiment in which 
participants were randomly assigned to one of three groups to receive coffee, green 
tea, or water. Their subsequent performance in memory games was recorded. In 
the poster, we will present data analysis results and provide explanations on what 
we discovered in this study.

18. The Development of Germination Protocols in a Lab Setting on  
Humulus japonicus (Japanese Hop) 
Kelley McVeigh, Travis Almquist, Biology

According to the Missouri Conservation Service (MDC) and the National Park 
Services Japanese Hop (Humulus japonicus) is an invasive species in plant com-
munities along the Missouri River. The plant is an annual herbaceous vine that 
grows in locations with moist soil and direct sunlight. The plant was introduced 
from East Asia to the United States in the late 1800s for medicinal use as a tonic. 
Today it has become very hard to control and has “choked” out various native 
small trees, shrubs, and other low- or open-ground vegetation. It grows rapidly 
and can smother the native foliage under a four-foot-thick mat. There is little 
known about the germination process of the seeds except that they normally ger-
minate in early spring after freezing temperatures have killed the preexisting vines 
during the winter. The MDC has also stated that the Japanese Hop does not thrive 
under conditions with heavy shade; there is not, however, a quantitative assess-
ment for the degree at which shade would affect or inhibit the success of this vine. 
The goal of this project is successfully to develop a germination protocol for this  
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species under lab and greenhouse conditions and monitor the growth rate so that 
future projects can determine a quantitative shade range that affects the hop’s 
growth. By developing a way successfully to germinate the seeds and grow H.  
japonicus, a research plan can be developed to help manage the future germina-
tion and growth success of the Japanese Hop in the Missouri River plant com-
munities. 

19. Translation and Research on the Logical Positions of John Duns Scotus’ 
Quaestiones in Librum Porphyrii Isagoge

 Thomas DePauw, Edward Macierowski, Philosophy
8:45–9:05 N Room 109

Blessed John Duns Scotus, also known as the Doctor Subtilis or Subtle Doctor, 
was a highly intelligent Franciscan philosopher and theologian of the 13th and 
14th centuries whose writings have had an enormous influence on the history of 
Western thought from Ockham to Heidegger. Unfortunately, his works have often 
been neglected in their own right, and many of them remain untranslated. This 
research project is intended to help remedy this problem by translating from Latin 
one of Scotus’ most important logical works: his commentary on Porphyry’s Isa-
goge. This project aims to uncover the logical positions of a great medieval mind 
and situate them within the general Scholastic commentary tradition for the Eng-
lish speaking world using a critical edition of the Latin text. The translation and 
research will facilitate a greater understanding of Scotus’ logical work in relation 
to that of other medieval philosophers, such as St. Thomas Aquinas, and ulti-
mately allow Scotus’ work to become more accessible to a wider audience. The 
presentation will focus on the first five questions that Scotus asks in his commen-
tary, namely whether logic is a science, whether it is a common science, whether 
the syllogism is the subject-matter of logic, whether a universal is a being, and 
whether a universal is intelligible per se. An explanation of his answers to these 
questions and their significance for the Western philosophical tradition will be 
explored throughout the presentation.

20. The Education of Students on the Local Impact of the Lewis and Clark 
Explorations  
Cassandra Swisher, Mary-Ruth Traver, Christopher Childers, History

8:45–9:05 N Room 124

This research looks at the extent local students are being taught about the impact 
of the Lewis and Clark landing in this area. The plan is to use surveys and actual 
interviews to ask teachers in the Atchison and Weston areas to determine three 
things. First, the survey will ask teachers to share what they know about Lewis 
and Clark’s local impact. Second, the survey will ask how much they teach their 
students on this subject matter. Lastly, we would like to find out if the teachers use 
the local resources, such as the sights themselves and the maps and educational 
material provided about them, effectively to teach the students about Lewis and 

B
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Clark. This project will look at what the teachers know about the Lewis and Clark 
explorations and what and how the students learn about the local explorations. We 
believe the students are not taught as much about Lewis and Clark and that these 
lessons are rarely backed up with information from the sights. Our research will 
reveal to us the extent this hypothesis is true. We will then provide suggestions for 
accessing the information and teaching it effectively. 

21. Mozart’s Clarinet Concerto (1791): A Look At Its Collaborative  
Inception and Musical Design  
Alexandria Schneider, Christopher Greco, Music

8:45–9:05 N Room 125

Wolfgang Amadeus Mozart’s Clarinet Concerto, written for virtuoso Anton 
Stadler and his specially made clarinet in 1791, remains one of the greatest solo 
works written for the clarinet. Mozart’s pieces written for clarinet sparked interest 
in the instrument, invented in the late 17th into early 18th centuries. Since then, 
the keys and mechanisms have developed into the Boehm system used today. The 
clarinet is an essential instrument in the wind sections of symphonic bands and  
orchestras around the world. Mozart’s Clarinet Concerto is standard in the rep-
ertory of nearly every clarinet student and professional. This presentation will 
explore a short history of the clarinet, Mozart and Stadler’s collaboration on the 
concerto, and a look at each of its three movements, aided by audio and visual 
examples.

22. Islamic Economics and the Opportunity for Inter-Religious Dialogue  
Ian O’Hagan, Caitlyn Chickey, Andrew Salzmann, Theology

8:45–9:05 N Room 208

According to sharia law, the taking of interest on any financial transaction is con-
sidered to be usury and, as such, is expressly forbidden. Outside of predominantly 
Islamic regions, Muslims living in Western capitalist societies find themselves in 
a quandary because they cannot possibly take out loans on housing, education, 
or other necessities. Muslims living in the West thus struggle to reconcile their 
beliefs with the realities of living in a capitalist culture. While the Church and 
Islam disagree over the charging of interest, there are still many aspects of eco-
nomic and social justice in which we share the same beliefs. Despite this, there 
has been no major effort to identify and work together to advance those aspects of 
economic and social justice in which we are in agreement. The goals of this Dis-
covery research project will be to determine how sharia-law based countries are 
able to create a profit without interest, to demonstrate the ethical quandary faced 
by Muslims living in the Western world, to explain how the issue of usury is but 
part of a larger struggle in Islam’s transition from a medieval to a modern world-
view, to explore whether such methods could be implemented in the Western 
world, to identify those aspects of economic and social justice in which Catholi-
cism and Islam share the same beliefs, and to demonstrate the need for inter-
religious dialogue between the Church and Islam on economic and social justice.
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23. Design and Construction of a Sand Muller 
Matthew Nordhus, Steve Spencer, Engineering

8:45–9:05 N Room 219

Sand mullers are an essential element in the metal casting industry. Metal casting 
is a process where molten metal is poured into a mold. The most common molds 
are made of conditioned silica sand. These sand molds are cheap and versatile; 
however, the sand must be conditioned correctly for them to hold their shape. The 
process of conditioning this sand mixture is called mulling. Benedictine’s engi-
neering department recently set out to develop a casting facility for their labs. As 
part of this facility, a sand muller was designed and built as a Discovery project. 
This project involved designing a complex machine from scratch. The initial step 
of the design process was research into the science of mulling. The mulling opera-
tion uses a combination of compression and shear forces to squeeze and mix the 
sand with bentonite clay and water. Without this squeezing action, the sand will 
not hold together when formed into the mold. After the research, a machine was 
designed to perform the mulling process. Design of the muller was performed uti-
lizing a CAD program. Materials were acquired, and the machine was fabricated.  

24. Surveying Bird Biodiversity of Benedictine Bottoms 
Mary Miller, Joseph Schmit, Virginia Winder, Travis Almquist, Biology

8:45–9:05 N Gangel Seminar Room

The Benedictine Bottoms wildlife area is a 2,112-acre portion of land that is 
located on the floodplain of the Missouri River. It is a mitigation site purchased 
in 1994 by the Army Corps of Engineers and managed by the Kansas Depart-
ment of Wildlife, Parks and Tourism to reestablish high-quality wetland, native 
grass habitat, and floodplain forests. Over the past 20 years, the site has become 
home to a high diversity of native vegetation abundant wildlife populations. As a 
team, we have conducted bird surveys to quantify species abundance and diver-
sity on the Benedictine Bottoms. With a handheld GPS unit, we have created five 
transects that were 500m long. Each transect is comprised of 10 points spaced 
50m apart. Our five transects were placed in areas managed for different types 
of vegetative habitat, providing an opportunity to monitor avian diversity under 
different management practices. We will quantify species and measure density 
of the vegetation present at every point to get a more detailed habitat description. 
We began transect surveys in January at the end of hunting season. We survey 
each transect once a week and count the number of species seen or heard for 
five minutes at each point. If a bird is detected, we record species, number, and 
perpendicular distance from the transect. Our data collection will allow us to run 
occupancy models, correcting for probability of detection, and to assess seasonal 
changes in the Benedictine Bottoms’ bird community. These types of monitoring 
activities can serve to assess current management practices and monitor changes 
in biodiversity across multiple managed habitat types on the mitigation site. 
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25. The New Normal: More Women Entering College — Particularly in 
Male Dominated Majors 
Erin Daugherty, David Harris, Economics

8:45–9:05 N Room 323

The goal of this Discovery project was to evaluate the increasing rate of women 
attending college, specifically women entering typically male-dominated fields. 
I posit that the increase in women entering college is reflective of an overall 
national change in the philosophy of American women’s higher education. This 
hypothesis was reached through an analysis of particular areas of studies as well 
as an inclusive study of the changing political and religion opinions in America. 
The particular areas of study include, but were not limited to, Pre-Med, Pre-Law, 
and Engineering. I incorporated a statistical analysis of socioeconomic factors, 
such as income, diversity, and political activism, to explore the correlation 
of these factors with attendance rates. In addition, I incorporated a study of 
academic journals, surveys, and Catholic encyclicals to understand the changing 
political and religious opinions. The purpose of this project is to provide better 
understanding of women’s education and to use the data to investigate the future 
role of women in education.  

26. Coming Together: A New Model for Love and Belongingness Needs  
Laura Romaine, Adam Buhman-Wiggs, Psychological Sciences

9:15–9:35 N Room 109

Meeting a variety of interpersonal needs has been shown to be a fundamental 
human motivation, but its investigations have been narrowly focused, resulting in 
a lack of a systematic categorization of those needs applicable to disparate types 
of interactions. Fulfillment of highest potential is dependent on several areas of 
relational need being satisfied. In this project, we attempt to review the types of 
interactions that fulfill interpersonal needs. We examine a variety of models that 
attempt to categorize interactions and interpersonal behavior and present a new 
model rooted in love and belongingness needs that applies to multiple disciplines 
and areas of study. The proposed categories—nurturing, goal achieving, and 
self sharing—are sufficiently flexible and comprehensive to incorporate existing 
research findings in interaction models as well as to extrapolate to areas yet to be 
empirically investigated.  

27. Cookie Calorimetry: Calorie Content of Baked Goods and the Calorie 
Content of Their Raw Ingredients 
Andrew Hunn, Rachel Hernandez, Gail Blaustein, Chemistry and Biochemistry

9:15–9:35 N Room 124

One may expect that baked goods and their raw ingredients have the same calorie 
content; however, some ingredients undergo a chemical change during the baking 
process contradicting this supposition. The purpose of our project was to investi-
gate the relationship between the calorie content of baked goods and the calorie 
content of their raw ingredients using a simple chocolate chip cookie recipe. The 
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calorie content of chocolate chip cookies and the raw ingredients were measured 
using an adiabatic bomb calorimeter. Based on the results of our measurements, 
we established a set of rules to predict the calorie content of other baked goods. 
These rules were used to predict the calorie content of bread made from nearly 
all the same ingredients. We then compared our prediction to the experimentally-
determined calorie content of the bread. 

28. Theremin: A Most Peculiar Instrument  
Julio Gonzales, John Pustejovsky, Matthew Richard, Physics and Astronomy

9:15–9:35 N Room 125

What creates that unearthly and synthetic sound that seems to characterize classic 
science fiction movies? It is the Theremin, one of the world’s oddest instruments. 
This odd device uses the relative position of the artist’s hands in relation to two 
antennas to control the volume and pitch. Each antenna acts as a variable capaci-
tor and, depending on the position of the artist’s hands, the capacitance changes, 
affecting the sound created by the signal generator. The Theremin provides an 
excellent demonstration of electric fields as well as the intersection of art and sci-
ence. A short lecture on how the device works as well as a demonstration of the 
device will be given.  

29. Linguistic Study of a Pioneer’s Journal  
Emily Storment, Sydney Giefer, Sarah Young, English

9:15–9:35 N Room 208

Mary Bradbury Richardson, my great, great, great-grandmother, with her family, 
traveled across Kansas during the Homestead Act of 1860. She retells stories of 
the West in her journal, which has been passed down through the generations. 
Some of the more interesting episodes included her battle with scarlet fever and 
her encounter with missionaries and counterfeiters. Although he lived to tell the 
tale, her husband was shot in the head on Christmas morning. In 1874, the young 
couple found shelter in an abandoned home during the grasshopper year. While 
Mary writes some interesting stories, she also communicates her daily life, which 
included teaching at local school houses, cooking for her family, and visiting fam-
ily and friends. Mary was born in 1850, but she began writing down the memories 
of her travels in 1939. By this time, Mary saw her children and grandchildren set-
tle in the area she homesteaded, and she recognized the importance of document-
ing the beginnings of a family history. This presentation will cover the analysis 
of her grammar, spelling, vocabulary, and narrator’s voice in the journal. It will 
also include how studying her style of writing gives insight to her reflections. The 
presentation will explore how studying this journal can allow for a better under-
standing of Mary’s life, her personality, and the pioneer culture. 
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30. Diabetic Management During the Transition From High School to 
College  
Katarina Hemstad, Jeffrey Reimer, Alexandra Rysavy, Lynne Connelly, Nursing

9:15–9:35 N Room 219

The overall purpose of this Discovery project is to determine the effects of tran-
sitioning from high school to college on student management of type 1 diabetes. 
This is a descriptive, self-report survey study. Data was collected from the general 
undergraduate population, specifically students with type 1 diabetes. The study 
was approved by the IRB and was voluntary. On the survey, students were asked 
information regarding their management of type 1 diabetes during this transition 
period and the factors that contribute to it. The survey has Likert scale questions 
and an open-ended question for written comments. We collected basic demo-
graphics, age, year in college, but no identifying information. Descriptive and cor-
relational statistics were used to answer the research questions. The data obtained 
from surveys was used to identify common characteristics of management among 
diabetic students, factors that affect management, and student perception regard-
ing transition and management. We hypothesized that the findings would validate 
research from the previous qualitative study conducted last year on Benedictine 
College students with diabetes. An analysis of the data obtained will be used to 
inform Benedictine College of ways to help students with type 1 diabetes make 
the transition while maintaining good diabetic management practices.  

31. “Is Beauty Objective or Subjective?”: A Thomistic Aesthetic 
Joseph Gifford, Jamie Spiering, Philosophy

9:15–10:15 N Gangel Seminar Room

This thesis explores the aesthetics of St. Thomas Aquinas and attempts to answer 
the question, “Is beauty objective or subjective?” Arguments are made for both 
the objective and subjective views of beauty. These two views are compared and 
contrasted so as to determine which view best accommodates the truths that seem 
evident in the experience of beauty. The subjective view of beauty is often sum-
marized by saying that beauty is in the eye of the beholder. This view is sup-
ported by the common experience of differing opinion when two people experi-
ence beauty. However, this and other truths about beauty found in the subjective 
view of beauty can be explained through an objective view of beauty, as seen 
through the philosophy of St. Thomas Aquinas. Thomas claims that beauty prop-
erly resides in the object, and he shows that this objective beauty consists in the 
clarity, proportion, and their unity in the object. Other problems regarding beauty, 
such as “Is there a proper judge of beauty?” and “How is it that an immoral person 
can create beautiful art?” are addressed to demonstrate that an objective view of 
beauty is able to incorporate all of the truths of the experience of beauty better 
than a subjective view of beauty. 
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32. Writing to Discover: Four Snapshots of the Creative Writing Process   
Vincent Petruccelli, Evan Bradfield, Margie Haydt, Caitlyn Benedict, Michael 
Stigman, English

9:15–10:10 N Room 323

In an interview with Paris Review, acclaimed poet Billy Collins describes creative 
writing as a process of discovery. He claims that creative composition does not 
simply record a complete thought; instead, it attempts “to discover something that 
you don’t know exists, maybe of value.” All creative attempts at expression par-
ticipate in this journey of discovery, with the hope of uncovering something beau-
tiful, relevant, and true about the world. With this project, we want to examine 
and explore the processes that comprise our own journeys of discovery through 
creative writing. In order to do this, we will focus on writing elements required 
for the creative process, such as inspiration, prompting, revision, and comple-
tion. Each presenting writer will share one of his or her own written pieces, first 
detailing a specific part of the creative processes noted as integral in the creation 
of the piece. Then, each writer will read aloud the finished work. Overall, the 
presentation will encompass a number of different kinds of creative composition, 
including creative non-fiction, flash fiction (short short fiction), and poetry. The 
project is an effort on our part to catch the creative process in action, in order to 
share with the Benedictine College community the joy, frustration, and wonder of 
expression through creative writing.

33. Spanish Insults and Online Grammar   
Elizabeth Yawarsky, Sarah Sinnott, Modern Foreign and Classical Languages

9:50–10:10 N Room 109

In this project, we are looking at the wide variety of abuses used to insult grammar 
mistakes, and the grammatical construct of the insult itself. By compiling exam-
ples from blog comments, we are able to analyze a large number of examples in 
order to determine what types of constructions are used to ridicule others and 
why. Our research shows what exactly constitutes as a grammatical insult and 
how these are normally used in the Spanish online culture.

34. Caribbean Dominance in Sprinting Events   
Lindon Victor, Laura Moley, International Studies

9:50–10:10 N Room 124

This research seeks to explain why Caribbean athletes are such dominant com-
petitors at track and field, especially in sprinting. I interviewed prominent sources 
who have been involved with track and field for many years. I also conducted 
background research about track and field, Caribbean history, and genetic traits 
affecting sprinters. Based on my research, it is evident that Caribbean success in 
track and field today is based on hard work and assisted by genetics. As a result, 
I conclude that the Caribbean is likely to be a dominant force in track and field 
for many years.
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35. Money Speaks Subtly: Roman Coins as Propaganda  
Kathleen Kiger, Arnica Pham, Kara Hines, John Romano, History

9:50–10:10 N Room 125

Coins of the ancient world not only had monetary value but also relayed news 
and communicated political themes of the time. Coins commonly were made of 
bronze, silver, or gold and minted for circulation within the Empire and along 
trade routes. Now coins like these are often found in modern archaeological digs, 
and with proper preservation and analysis, we can discover their full message. 
Without such techniques, the history of these coins would be lost, and any 
indication of their uses beyond mere monetary value would be a haphazard guess 
at best. During this project, we were able to analyze actual coins from the first 
Roman Tetrarchy. These ancient coins will be on display for the presentation 
and provide examples of the main themes the coins provide of the period’s first 
leaders. For example, a common sign of the Tetrarchy was the image of Jupiter, 
king of the Roman gods, on the reverse of the coin. The Tetrarchy was formed 
at the end of the third century by Emperor Diocletian during a time of political 
crisis that gripped the Roman Empire and thus strong religious images, such as 
Jupiter, demonstrated the authority of the new government. The Tetrarchy was 
a new form of governance that divided the Roman Empire into two parts: each 
with an emperor, or Augustus, and a junior emperor, a Caesar. By observing and 
analyzing the symbolism on the coins, one can see the methods employed by the 
emperors to legitimize their new roles in government.

36. Conservatism and Orthodoxy 
Alexander Engelkamp, Alan Andrade, Susan Traffas, Political Science, and 
Honors Program

9:50–10:10 N Room 208

Conventional wisdom would say that the more religious one is, the more politically 
conservative one would tend to be. We tested the conventional wisdom by using 
two separate survey instruments to identify a relationship, or lack thereof, between 
religious orthodoxy and political conservatism. This project will (1) explore 
the current literature on the topic, (2) form hypotheses to test the conventional 
wisdom, (3) explain our research methodology, (4) expose the findings of the 
study within and outside the campus of Benedictine College, and (5) shed light on 
the power hidden within relationships of faith and politics. 

37. Analogue Gravity: Simulating a Black Hole Using Fluid Flow and  
Surface Wave Acoustics  
Erich Schmitz, Eric Fox-Linton, Physics and Astronomy

9:50–10:10 N Room 219

A mathematical analogy exists between the propagation of classical and quantum 
fields near the horizon of a black hole and long shallow surface waves propagating 
on moving water. The purpose of this project is to construct an analogue system 
of gravity using surface waves propagating on water. This analogue system could 
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then be used to model such things as the event horizon of a black hole through its 
mathematical inverse, the white hole. This project also will allow future physics 
students to get a chance to conduct some experimental research on a small scale 
in the area of general relativity, where mostly theoretical research is being done.

10:20–11:10 x Poster/Exhibit Session #2
McAllister Board Room (4th floor)

38. Atchison Doniphan Drainage District  
Maxfield Dean, Scott Newbolds, Engineering

The impetus for this project began during summers 2010 and 2011 when back-
to-back historic flood events along the Missouri River threatened the integrity of 
the Atchison Doniphan water district’s levees and caused crop damage. Concerns 
were raised regarding the adequacy of the drainage system to keep up under such 
events. To address these concerns, grading was performed near the drainage 
system’s pump intake, and a preliminary survey of the site was performed by 
King & Associates. The engineering department of Benedictine College was 
approached to perform an analysis of the existing drainage system. Using HEC-
RAS, a hydrologic computational program developed by the US Army Corps 
of Engineers, the adequacy of the existing drainage system was analyzed. The 
features analyzed included the ditch, pumps, and the possible impact of flow 
restrictions. The model indicated that system can handle storms of up to six 
inches of rainfall in 24 hours provided the ditch is previously empty. The ditch’s 
effectiveness was inhibited by its low channel slope and uneven bottom channel 
profile. A steeper, consistently decreasing in elevation profile would facilitate 
drainage behavior. Re-grading the middle section above would increase its 
capacity and allow quicker discharge.  

39. Holographic Artistic Medium: A Chemical Approach for the  
Qualitative Improvement of Artistic Holograms 
Mary Moore, Jenica Jarchow, Matthew Richard, Physics and Astronomy

Holograms are three-dimensional images reproduced on two-dimensional films. 
A practical example of a hologram is the 3D image used for security purposes 
on credit cards. In the creation of our holograms, glass plates were covered 
with a gelatin film that was allowed to harden. A dichromate solution was used 
to sensitize the film to light. Hologram formation occurs as the result of the  
reduction-oxidation (redox) reaction between the dichromate and the gelatin. 
Positively charged Cr3+ ions produced by the dichromate half-reaction Cr2O7

2- + 
14H+ + 6e- → 2Cr3+ + 7H2O cause localized changes in the refractive index of 
the gelatin film. Light scattered by the subject forms a diffraction pattern that is 
recorded in the sensitized gelatin film. When incoming light illuminates this pat-
tern, the light is redirected and recreates the original image that formed the pattern 
initially.

B



31

40. The Future of America: A Meta-Analysis of U.S. Domestic and 
International Drone Policies 
Travis Morrison, Michelle Tobia, William Raymond, Political Science

Forbes Magazine reported that “from 2004 to May 2013, Department of Justice 
(DOJ) law enforcement components reported spending approximately $3.7 
million on drones, with the Federal Bureau of Investigation (FBI) accounting 
for over 80% of this amount.” Drones are not simply used for security purposes 
in law enforcement but also for commercial and private uses. Companies such 
as Amazon plan to use drones as a means of delivery by 2015 pending Federal 
Aviation Association (FAA) approval. The FAA recently grounded Lakemaid, 
a local brewery in Wisconsin, after they began delivering cases of beer to ice 
fishermen via drones. Drone use is not simply a domestic issue but also an 
international one. MSNBC reported that “from 2002–2013, there has been over 
4,700 people killed by drones.” President Barack Obama has an international 
drone policy that involves a select group of people within the executive branch 
to determine who can be targeted in a drone strike. Attorney General Eric Holder 
has said that it was legal for the President to conduct drone attacks on American 
citizens on U.S. soil. Many Americans are unaware of the increasing use of drones 
both domestically and internationally, the amount of money involved, and the 
number of people killed in targeted strikes. America is now facing internal and 
international debates about what policies will best serve the needs of our national 
defense and privacy rights. We examine the current U.S. policies and the active 
body of research about the effects of those policies as presently implemented.  

41.	Coping	Mechanisms	During	Times	of	Stress,	Specifically	in	 
Benedictine College Students During Exam Time 
Jacquelyn Neuner, Crystal Young, Nicoline Kuadzem, Lynne Connelly, Nursing

The purpose of this study is to determine the coping mechanisms used by Bene-
dictine College students during times of stress, such as studying for exams or 
when there are many assignments. A self-report survey was used to collect data 
on both positive and negative coping mechanisms. This descriptive study was 
approved by the IRB, and no coercion to participate was used at any time. Data 
was collected from the general undergraduate student population. The self-report 
survey, sent out by e-mail with a Survey Monkey link, was designed to collect 
information regarding specific forms of coping mechanisms students use during 
times of stress, such as exercise or stimulant use, the success of these coping 
mechanisms, and selected demographic data. The data obtained from surveys 
identifies the most common coping mechanisms Benedictine students use during 
times of stress, as well as if the students believe they had the desired effect. An 
analysis of the data obtained will be used to inform Benedictine College of risk 
factors and modifiable variables that may decrease the prevalence of negative 
coping mechanisms. Data will be analyzed using correlational and descriptive 
statistics. The findings should provide a baseline with suggestions for how better 
to support students in the future.
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42. Truth in the Discovery of Art  
Carlyn Olson, Christa Kagin, Art

In religious artworks, beauty comes from within the symbolic meanings to impact 
the viewer. Artwork has the power to express and render visible humanity’s need 
to go beyond what one sees. The 15th-century Dutch artist, Jan van Eyck, worked 
with precise skill to paint detailed masterpieces, saturated with complex religious 
meaning. Not much is known about van Eyck’s life, but it was the Ghent Altar-
piece in St. Bavo’s Cathedral in Ghent, Belgium, that brought him into the art 
world of Northern Europe. The beauty and awe of the talent, size, and vibrancy 
of the altarpiece draw in the viewer, but upon reflection, knowledge and con-
templation, the truth that is manifest in the imagery comes to light. The meaning 
evokes a new emotion for the aesthetic that is born of the historical, religious, and 
also incarnate Truth of salvation. This project will explore the symbolic elements, 
their placements in the composition, and the intentions of van Eyck in the creation 
of the Ghent Altarpiece, fully to express the truth and beauty of the message, 
which are the Gospel of Christ and the foundation of the Church. The poster will 
analyze the Ghent Altarpiece to provide the viewers with a new understanding of 
the work and an appreciation for how van Eyck expressed deep religious meaning 
in his altarpiece. It is my hope this encounter will help viewers approach more 
religious artworks with the outlook that beauty is in the understanding, which 
brings to light the Truth through visual expression. 

43. Flood Related Density and Mortality Changes to Riparian Forests of 
Segment 13 of the Missouri River Floodplain 
Mary Ellen Ostrowski, Gregory Frederick, Jordan Campbell, Aaron Halling, 
Travis Almquist, Terry Malloy, Biology

During summer 2011, a catastrophic flood event caused by heavy rainfall and 
snowfall in the Rocky Mountains impacted the entire Missouri River basin. This 
combination of heavy rain and snow caused the six major dams along the river 
to release an unprecedented amount of water to avoid overflow. This prolonged 
release caused flooding of the entire floodplain south of Montana. The Missouri 
River rose to between 20–50 feet above normal river depth and left much of the 
lower basin inundated with water for months. This project is replicating a 2009 
study (pre-flood) that examined the relative density of cottonwood forest com-
munities to determine the impact of the 2011 flood on those same forest stands. 
Nineteen stands of three different age classes along the river from Plattsmouth, 
NE, to Kansas City, MO, were sampled during summer 2013. The Point Center 
Quarter method was used to sample 40 points in each stand using a stratified ran-
dom sampling design. Employing this method, tree species, diameter, and condi-
tion of trees were recorded. Using the data collected, we will calculate the relative 
densities as well as the total density of the stands between age classes and use 
a pair wise T-test to determine if the flood event differentially impacted stand 
density between age classes. We will use ANOVA to compare relative mortality 
between stands of different age classes in the 2013 data.
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44. Guilty By Association: Investigating the Connections of Semantic  
Networks 
Mary Bridget Pecha, Julia Johnson, Adam Buhman-Wiggs, Psychological  
Sciences

The semantic network refers to the network of associations in the human mem-
ory. Semantic networks play a critical role in memory, recall, and associations 
by establishing connections between multiple words and ideas. We observed the 
semantic networks of individuals to determine if networks vary throughout the 
day and by person. Our study is novel in comparing responses both across the 
group and individually, as well as for our use of mobile devices for data collec-
tion. Participants responded to four cue words and listed all associations within 
two minutes, repeating the task over four days. We hypothesized that the network 
for an individual will be stable regardless of time of day, but networks between 
individuals would vary. Findings and their implications, as well as the utility of 
mobile devices in memory research, will be discussed.  

45. Actin Cytoskeletons of Hemocytes From Manduca sexta  
Anastasia Ratcliff, Tara Gabriel, Constance Hallberg, Biology

The tobacco hornworm, Manduca sexta, is a model system for studying insect 
physiology and immunology. We have established a colony of immunologically 
naive M. sexta, successfully rearing insects from eggs through the larval, pupal, 
and adult stages, producing eggs to maintain a breeding colony and produce 
larvae for experiments. The immune system of insects has two arms: the humoral 
arm, consisting of soluble antibacterial proteins produced in response to bacterial 
exposure, and the cellular arm, consisting of five types of blood cells, called 
hemocytes. When hemocytes encounter foreign substances, they change shape 
to either phagocytose the invader or spread out over the surface, in preparation 
to form melanized nodules or capsules of multiple layers of hemocytes that 
enclose melanized bacteria-containing hemocytes. Because the cytoskeleton 
is instrumental in determination of cell shape, we stained M. sexta hemocytes 
with rhodamine-conjugated phalloidin. Phalloidin is a molecule produced by 
the fungus Aminita phalloides that binds to filamentous actin but not to soluble 
actin. Rhodamine is a fluorescent dye that can be chemically linked to phalloidin, 
allowing its location in cells to be made visible. A characterization of the 
cytoskeletons of two hemocyte types, plasmatocytes and granulocytes, spreading 
on glass is shown here. These two hemocyte types are the primary actors in 
phagocytosis, nodule formation, and encapsulation. 

46. Implementation of Jumping in Video Games 
Joseph Rioux, James Vanderhyde, Mathematics and Computer Science

Perhaps the most well-known sound effect in video game history is the “Mario 
Jump” sound. Jumping is one of the most prevalent video game abilities and has 
been put to a wide variety of uses by players from the early days of simple arcade 
games, such as Donkey Kong, to our own sophisticated era of smartphone games, 
such as Temple Run, and entertainment industry giants, such as the Call of Duty 
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series. While the physical activity of jumping itself seems straightforward, much 
can change in the translation of this action to its game counterpart. As a game 
mechanic, jumping must serve to make the game playable and enjoyable, and so 
realism is sacrificed in order to facilitate the particular “feel” that the game devel-
opers desire the physics of their game to have. This project is a study of jump-
ing as a game mechanic and its implementation in video games and includes a  
playable simulation program that allows for hands-on experience of different 
jump implementations that were studied (including those from classic games, 
such as Mario Bros. and Metroid).

47. Identifying LIM-domain Proteins That Regulate Epithelial  
Morphogenesis in C. elegans 
Brennan Roche, Mark Schramp, Biology

Epithelial cells are arranged in one or more layers and line most organs in the 
human body. To accomplish these processes, epithelial cells must adopt unique 
characteristics to perform a specific function. We are interested in understanding 
how epithelial cell morphogenesis, the formation of a unique shape, contributes 
to organogenesis, the formation of a unique organ consisting of many different 
tissues working together. In order to accomplish this, we use the model organism 
C. elegans. Previous studies have shown that the TES-1 protein regulates epi-
thelial morphogenesis in C. elegans. TES-1 contains three LIM domains, which 
mediate its association with other proteins. We developed a LIM domain con-
sensus sequence by aligning the sequences of known LIM domains taken from 
four different organisms (C. elegans, Homo sapiens, Danio rerio, Mus musculus, 
and Rattus norvegicus). We then used this consensus sequence to identify other 
LIM-domain-containing genes in the C. elegans genome using a protein BLAST 
search. The BLAST search yielded 46 different proteins, including 13 known 
to be expressed in epithelial cells. In the future we plan to use feeding RNAi to 
knockdown each of these genes in WT and TES-1 mutant worms to determine 
how their loss affects epithelial morphogenesis. 

48. Connection Games in Real Time Strategy Games 
Alexander Rohm, Mary Rumpza, Paul Harrison, James Vanderhyde,  
Mathematics and Computer Science

Our project was inspired by the connection game Hex normally played on a board. 
Connection games are strategy games where players take turns putting down 
pieces, attempting to make a line all the way across the board. These forms of 
games have been studied by mathematicians, and it has been proven by John Nash 
that there is an inherent advantage to the player who makes the first move. Over 
the course of our Discovery project, we will experiment with using Real Time 
Strategy (RTS) game editors to create a version of a connection game where both 
players can move at the same time. We hope to discover if this will remove the 
advantage that goes to the player with the first move, whether the game remains 
fun, and if the game editors we choose (most likely Starcraft 2 and Warcraft 3) 
are good mediums to create the game.
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49. Historical Battle Simulator 
Edward Schmalz, Andrew Phillips, James Vanderhyde, Mathematics and  
Computer Science

The Historical Battle Simulator (HBS) is software designed with the intention of 
allowing instructors to recreate battles from history. The recreated battle then will  
be ‘playable’ by students, who can compete against their classmates in a turn-
based environment, getting a more intimate understanding of how ancient warfare 
worked. We hope this program will provide a useful tool for history instructors 
attempting to focus students’ attention and help them visualize conflicts, from 
the time of the ancient kingdoms to early modern warfare. The project is created 
with Java.  

50. The (New) Complete Academic Genealogy of Benedictine College 
Psychology Students 
Emma Schopp, Katherine Reimer, Amy Posey, Psychological Sciences

Just as people trace their family trees through their family lineage, they can 
also do so through their academic lineage. The goal of our project was to trace 
our psychological family tree through Dr. Eva Chian-Hui Chen, a psychology 
professor at Benedictine College. We will also present the results of previous 
Discovery Day research that examines the psychological family trees of Dr. Adam 
Buhman-Wiggs, Dr. Giovanni Misceo, and Dr. Amy Posey. 

51.	Avian	Community	Stratification	Within	Forest	Layers	in	the	Amazon	
River Basin 
Margaret Schuh, Virginia Winder, Terry Malloy, Travis Almquist, Biology

The Amazon River Basin, home to over 1,800 species of birds and 16,000 
species of trees, is the most biologically diverse community on Earth. Within the 
rainforest, tree heights define four distinct layers of habitat, each hosting different 
faunal and floral communities. The emergent layer contains a small number of 
large trees ranging in height from 45m to 70m. Next is the canopy layer, which 
supports the highest species richness in the rainforest where trees will grow up 
to 40m in height. The understory layer lies between the canopy and forest floor; 
very little sunlight reaches this layer, yet it still accommodates many species of 
birds and trees. The lowest layer is the forest floor where most large animals 
are found. Our study was conducted within the Tamshiyacu-Tahuayo Reserve, a 
remote location in the upper reaches of the Amazon Basin in Peru, and it examined 
how different species of birds utilize the four layers of forest habitat. We used a 
rangefinder to estimate height of individual birds in the vegetation. Ultimately, 
we calculated species richness, relative abundance, and tested for correlations 
between taxonomic group, feeding guild, and morphological characteristics of 
birds and the height at which they were observed.  
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52. Into the Icon  
Christa Skinner, Christa Kagin, Art

Through my research of iconography, I have found the meanings of symbols and 
icons themselves. In my presentation, I hope to display and explain the meanings 
behind the icons of the Church. I will show specific examples of famous icons and 
also the example of my own written Icon of St. Thomas Aquinas. At the request 
of President Minnis, the icon will be displayed in the Ferrell Academic Center. 
With the help from Fr. Pachomius, an iconographer at Conception Seminary, and 
Sr. Paula, an iconographer at Mount St. Scholastica, this project has been made 
possible.   

53. Synthesis of N-(p-substitutedbenzalamino)oxindoles 
Jamie Strine, Kelsey Williams, Cooper Smith, Paul Steinbach, Chemistry and 
Biochemistry

This research investigated the organic synthesis of multiple derivatives of N-(p-
substitutedbenzalamino)oxindoles. The synthesis was performed after a hydroge-
nation was completed to turn the nitro group of N-(nitrophenyl acetic acid) into 
the starting compound, N-(aminophenyl acetic acid). Subsequent spectral analy-
ses of these products were determined utilizing FTIR, NMR, UV-vis, and fluo-
rescence instrumentation. The purpose was effectively to yield usable oxindole 
derivatives as well as to determine the usefulness of obtained spectra in order to 
further academic knowledge on the topic. For example, shifts in the excitation or 
emission wavelengths may be correlated with the electron donating or withdraw-
ing abilities of the groups substituted in the para position of the benzalamino 
group.  

54. Synthesis of a Beta-lactamase Transition State-analog Inhibitor 
Keelan Trull, Aliea Hernberg, Larry Sutton, Chemistry and Biochemistry

Our Discovery project focuses on the synthesis of β-lactam antibiotic analogs 
to serve as inhibitors of β-lactamases. There has been a significant increase in 
the antibiotic resistance of infectious bacteria towards the antibiotics currently 
available to treat infections. β-lactam drugs represent the largest class of 
antibiotics used to treat infections, and pathogen resistance to β-lactam antibiotics 
as a result of beta-lactamase enzymes necessitates the development of beta-
lactamase inhibitors. β-lactamases hydrolyze the lactam ring of the beta-lactam 
drug, rendering it inactive, and current inhibitors are used to bind the enzyme in 
such a way that they can no longer bind and hydrolyze the antibiotics. The binding 
mechanism of serine β-lactamases goes through a tetrahedral-like transition state, 
and our target compound 7,7-dichloro-8-oxobicyclo[4.2.0]octane-2-carboxylic 
acid may react with the β-lactamase to give a similar transition state and act as 
an inhibitor. Presented here are the results of an approach to synthesizing our 
target via a Grignard reaction between 3-bromocyclohexene and formaldehyde 
to give 1-(methanol)cyclohex-2-ene, that is first protected, then reacted with 
tribromoacetyl (or trichloroacetyl) chloride to form, and then de-protected and 
oxidized to give 1.  
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55. Relationship Between Magnetic Field Line Topology and Ion  
Production in Titan’s Ionosphere 
Austin Windsor, Matthew Richard, Physics and Astronomy

The Cassini spacecraft, launched in 1997, is currently orbiting Saturn and col-
lecting data on the planet and its moons. Of particular interest is Saturn’s moon 
Titan, whose N2 and CH4 dominated atmosphere is thought to resemble that of an 
early Earth. As Cassini passes Titan, it gathers information about the composi-
tion of its upper atmosphere and ionosphere. The two main sources of Titan’s 
ionosphere are photoionization, occurring when solar photons penetrate Titan’s 
atmosphere and ionize the neutral atmosphere, and electron impact ionization, 
ionization of the neutral atmosphere due to collisions with electrons originating 
in Saturn’s magnetosphere that travel along Saturnian magnetic field lines draped 
around Titan. The impact of the magnetic field line topology on the ion production 
rates can be found using computer simulations. Ion production rates produced in 
this model can be used to come to a better understanding of Titan’s ionospheric 
environment by working with other modeling projects.

56. The Benedictine Herbarium: Assessing an Unused Botanical Resource  
Madison Zubradt, Travis Almquist, Biology

Vascular plants are great gauges for changes occurring in the environment based 
on their alterations in phenology and distribution over time. These changes can 
help scientists understand shifts in regional climate and the effects humans have 
on the environment. Herbaria are a great resource because they hold specimens 
that lived and were collected over many years. During this Discovery project, 
I worked with the Benedictine herbarium and, in particular, the collection of 
professor and monk H.W. Blocker, OSB. Because Blocker’s collection contains 
plants from the regional area, it is unique because it houses flora that are seen on 
or around the Benedictine campus and Atchison County. The overall goals of 
the project were to evaluate the collection contents, to identify and classify the 
specimens, and to distribute the findings to others. This was done by examining 
and reclassifying the taxonomic classification of each specimen. I then determined 
if their scientific names had changed and assessed the physical condition of each 
specimen. Another important aspect of the project was to build a catalog of the 
herbarium’s contents, including the number of families, genera, and species in the 
collection. Finally, the collected information was entered into the Northern Great 
Plains Herbaria database system. This network is an online consortium of herbaria 
from across the country that allows us to share our findings with researchers 
across the globe. In the future, the goal is to get the entire Benedictine College 
Herbarium into the online database and to load pictures of the various plants.   

B
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57. Hovercraft Mk.2 
Bridget Fowler, Graham Matlock, Christopher Kujawa, Andreas Fritz, Steve 
Spencer, Engineering

11:15–12:00 N Room 109

This design project is the second generation of the hover board based on last 
year’s first generation design. The current design incorporates certain design 
modifications to improve upon the limitations of its predecessor. The objective of 
the new design is to make a lighter and more stable hovercraft with propulsion and 
control elements. Our design has several key areas of improvement: a honeycomb 
composite torsion box made of thin, light plywood and aluminum soda cans 
provides a stiffer surface area, while reducing the overall weight of the craft. A 
new nylon skirt is also being made to fit the new board using a similar design to 
its predecessor. Due to the success of using standard leaf blowers last year for lift, 
they will be used for both lift and propulsion. The blowers will be drawing power 
from car batteries through a power inverter. Building on last year’s successes, 
the main design challenges were increasing the stability of the craft, power 
management, the design of the new lift and propulsion system, material selections 
and design of the support structure, modifying the skirt design, budgeting, and 
general safety concerns. 

58. Dating in the “BC Bubble” 
Anne Koppes, Deanna Ramos, Karen Wood, Sociology and Criminology

11:15–11:35 N Room 124

There is significant talk that we at Benedictine College live in a “bubble.” This 
perception conjectures that the social world outside of our college has different 
norms and values. To study this idea, we used comparative analysis to discover 
more about the attitudes, beliefs, and practices regarding dating, sex, and marriage 
within the Benedictine College “Bubble” as opposed to secular universities. 
Data from secular universities was gathered using secondary analysis of three 
data sets from three different studies. Data from Benedictine College students 
was gathered using online questionnaires that were modeled after the questions 
found in the secondary analysis. The Benedictine sample included nearly a third 
of the Benedictine College student population and was fairly representative. As 
hypothesized, the students from secular universities were more liberal in both 
their attitudes and their sexual behaviors, but there were a number of intriguing 
ways the populations also resembled each other. Essentially, our research shows 
that the strongest indicators of difference between Benedictine College students 
and secular university students involve sexual mores. The implication is that the 
Benedictine “Bubble” does in fact reflect a Catholic subculture. 

59. Be the Light for Mobility Safety on the Benedictine College Campus   
Hilary Pflug, Allison McCormick, Alexandra Rysavy, Michele Hinds, Nursing

11:15–11:35 N Room 125

Benedictine College had noticeably more individuals with limited mobility on 
campus during the fall 2013 semester. Concern about accessibility for people with 
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limited mobility on the campus of Benedictine College prompted the senior nurs-
ing class to conduct a community assessment research project exploring mobility 
safety on Benedictine College’s campus. This Discovery project analyzes data 
collected, highlights significant findings, and offers recommendations to facilitate 
accessibility. The research includes assessments of sidewalks throughout campus 
and residential and academic buildings. Also, the research team interviewed stu-
dents, faculty, and staff of Benedictine College in order to get a better understand-
ing of strengths and weaknesses of accessibility of the campus. This Discovery 
project provides insight into the level of accessibility and offers recommendations 
for mobility safety on Benedictine College’s campus. Finally, the objective of 
these recommendations is to provide practical solutions for improving the quality 
of life for persons with limited mobility on Benedictine College’s campus.

60. A World Still Reverberating: A Shaking Story of the Russian 
Revolution   
Catherine Glenn, John Romano, History

11:15–11:35 N Room 208

This project will investigate the point of view and bias in John Reed’s famous 
work Ten Days That Shook the World, published in 1919. This presentation will 
introduce the audience to his work and provide a brief outline of what he describes. 
Reed was present in Russia during the 1917 Revolution, which consisted of 
two main political and social upheavals that resulted in the fall of the Tsarist 
autocracy under Tsar Nicholas II and the establishment of the Soviet Union under 
the Bolshevik party. John Reed was an avid Socialist who was born and raised in 
the United States. He is the only known American to be buried with Communist 
and Socialist leaders at the Kremlin Wall in Moscow. Although Reed claimed 
to write from a politically neutral standpoint, my investigation will uncover the 
pro-socialist bias that can be found from a close reading of the work. John Reed’s 
point of view is very unique, and his writing is worth studying as a part of both 
American and Russian history. A thorough study of the Russian Revolution must 
include Ten Days That Shook the World; it provides readers with an eyewitness 
account of a major event of the twentieth century from the perspective of an 
American socialist.   

61. Psychological and Personal Implications of Studying Abroad  
Lillian Vey, Anna Berger, Daphne McConnell, Modern Foreign and Classical 
Languages

11:15–11:35 N Room 219

The purpose of this study is to explore and discuss the psychological implica-
tions of studying abroad on college-aged students and how the journey has a 
long-lasting intellectual impact on those individuals. The intellectual effects are 
multifaceted and are projected into the future lives and personalities of those  
involved. How do travel, high-stress situations, uncomfortableness, and feelings 
of abandonment reflect on coping mechanisms? How do responses to these dif-
ficult situations prepare an individual for comparable situations in the future?  
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Psychological and personal explanations will be shared, along with a portrayal of 
Spanish culture through the lens of our personal experiences studying abroad in 
Spain.

62. Subtractive Synthesis 
Lance Crane, Ruth Krusemark, Music

11:15–11:35 N Gangel Seminar Room

There are many methods used to create synthesized sound. One of the most popu-
lar methods is Subtractive Synthesis. Subtractive Synthesis consists of three basic 
stages: oscillation, filtering, and amplification. After these stages, the waveform 
produced is usually further manipulated using processes such as Low-Frequency 
Oscillation and Envelope Modulation. With the application of these processes, 
basic waveforms, such as sine or square waveforms, can be transformed into an 
infinite amount of electronic sounds, from sound effects heard on video games to 
the sounds heard in dubstep, a popular genre of Electronic Dance Music (EDM). 
This project will give a detailed explanation of Subtractive Synthesis and will 
display a variety of sound samples created from the same basic waveforms. To 
conclude, an original piece of electronic music will be presented. 

63. The Human Side of Warfare 
Baris Ersoy, Sean McGuire, John Settich, Political Science

11:15–11:35 N Room 323

In the modern history of warfare, especially since the Napoleonic era, nations 
have created symbols they confer on soldiers for valor, effectiveness in killing the 
enemy, and as tokens of devotion to their homelands. I began collecting military 
medals as a hobby in my native Turkey because our homeland often has been a 
battlefield. Twentieth-century German and Russian medals and ephemera were 
the first in my collections.  Since then, as reflected in this project, I have turned my 
hobby into a matter of serious academic research. My Discovery project explains 
the origin and the symbology of these battle decorations. I have read extensively 
in both English language and foreign language journals to authenticate the report 
I will present. Career soldiers and conscripted soldiers are both expected to die, if 
necessary, in the cause of their country. My research will explain how the nations 
represented in my collection used these tokens to represent and to advance their 
national ideologies.

64. Email Security 
Julio Gonzales, Eric Parks, James Vanderhyde, Mathematics and Computer 
Science

2:35–2:55 N Room 109

When talking to a friend, a reasonable amount of privacy is expected. This 
reasonable amount of privacy is legally granted over phone communications, 
private conversations in a home, and other such scenarios. However, for some 
reason, most people do not view digital communications as warranting the same 
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level of privacy. The truth is that it is relatively easy to maintain a certain level 
of privacy in digital conversations, easier in fact than it is to maintain that same 
privacy in most other scenarios. A discussion of digital security will be given, 
and a student-created email client with built-in PGP (Pretty Good Protection) 
encryption will be demonstrated.

65. Zombies, Cockroaches, the IRS — Oh My! An Examination of the  
Widespread Disdain of Congress  
Madeleine Trull, Courtney Parker, Claudia O’Connell, William Raymond, 
Political Science

2:35–2:55 N Room 124

Despite the fact that the U.S. Congress is known as “The People’s Branch,” 
Americans seem to have a remarkable sustained disapproval of the institution as 
evidenced by Gallup public opinion polls from the past 40 years. The 113th Con-
gress recently reached an all-time low of a nine percent approval rating. Congress 
is the institution where the people vote men and women into office to represent 
them in order to pass laws that are beneficial for the common good and their con-
stituents. We examine the image problem of Congress in sample populations of 
Benedictine College students. We do not study structural defects or the effects of 
ideological tensions in the Congress. Those are beyond the scope of this project. 
We hypothesize that low approval ratings are based largely on images learned 
from the media and on a lack of independent knowledge of Congress and its 
processes among our respondents. We also hypothesize that our own Benedic-
tine sample will be ill-informed about Congress and its processes. Those who are 
more knowledgeable are more likely, we posit, to have favorable views of Con-
gress. Regardless of their knowledge of Congress, we posit that most respondents 
would be more approving of their individual representative’s performance even if 
they disapprove of the institution. Coupled with a thorough literature review, we 
investigate the causes of disapproval of Congress and offer steps to improve its 
image among the American people. 

66. Remembering America’s Wars  
Greg Starman, Richard Crane, History

2:35–2:55 N Room 125

The memorialization of modern war takes many forms—journal and diary entries, 
letters, biographies, awards, and actual brick-and-mortar structures. Some express 
grief, some victory, some nationalism, and others a call to remembrance of defeat. 
As certain events fade from living memory, memorials assume a greater role in 
educating and shaping the collective memory of a society. The Liberty Memorial 
in Kansas City, honoring America’s involvement in World War I, provides a fas-
cinating example of memorialization, and how memorials alter the way America 
remembers the First World War. This presentation compares the Liberty Memo-
rial with other sites of memory and mourning in Europe and the United States.
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67. Leadership in the Liberal Arts: A Benchmark for Benedictine College 
Emily Ackerman, John Bunch, School of Business

2:35–2:55 N Room 208

Leadership programs at the undergraduate level vary significantly across univer-
sities in the United States. There has been recent interest in leadership program-
ming development at Benedictine College. This project will develop a typology of 
leadership curricula and/or programming at American liberal arts campuses that 
are comparable to Benedictine College. Data will be collected through a survey 
of relevant websites and phone interviews. A complementary literary review will 
highlight various styles, extra considerations, and the goals of leadership studies 
for undergraduates. The current leadership programs of Benedictine College then 
will be compared to similar institutions. In completing this project, the aim is to 
develop benchmarks that will serve as a reference for Benedictine College leaders 
and leadership programming. 

68. Design and Construction of an Electric Guitar  
Trevor Sowers, Jeremy Spalding, Myron Fanton, Engineering

2:35–2:55 N Room 219

In the careers of engineers, only once or twice do they get to work on something 
inspiring. This is one of such times. This project is all about the design, manu-
facturing, and assembly of an electric guitar. The design process included select-
ing materials to use (woods, hardware, plastics) along with the different types of 
electrical components and designing the body and the neck. The manufacturing 
process held the total construction of a solid body guitar. The guitar makes use of 
quilted maple for its body along with white maple for its neck. The presentation 
includes problems encountered, shopping experiences, manufacturing process, 
and, of course, a live demonstration. The purpose of this project was to better 
understand the design process and to correlate the process with real-world manu-
facturing.

69. Observing the Genetic Interactions of tes-1 and unc-34 in Vulval  
Development of C. elegans  
Rachel Foguth, Anthony Nickel, Mark Schramp, Biology

2:35–2:55 N Gangel Seminar Room

Organogenesis occurs through strict interactions among different types of cells. 
Epithelial cells are an integral component of almost every organ in the human 
body where they help to regulate many processes, such as digestion, excretion, 
and reproduction. We are interested in understanding how cell morphogenesis 
gives rise to the characteristics unique to each organ. To study how epithelial cells 
adopt unique shapes, we use the model system of vulva formation in the nematode, 
Caenhorabditis elegans (C. elegans). Perturbations in the process necessary for 
shape changes lead to readily observable phenotypes (observed characteristics), 
such as the protrusive vulva (pvl) phenotype, where epithelial cells protrude 
on the exterior of the organism. Previous studies have shown that mutations in 
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the tes-1 gene can induce the pvl phenotype. We believe that the TES-1 protein 
is regulating cellular adhesion and/or migration, essential processes during 
morphogenesis. TES-1 is known to interact with many actin-regulating proteins, 
including UNC-34. Knockdown of UNC-34 in tes-1 mutant worms enhances the 
pvl phenotype. We performed a genetic cross between tes-1 (ok1036) and unc-
34 (gm104) worms to generate tes-1; unc-34 double mutant worms. Generation 
of this double mutant worm will allow us to better observe how the loss of these 
genes affects epithelial cell morphogenesis. 

70. The New Evangelization Through Visual Art (NETVA)   
Naomi Popp, Benjamin Rioux, Mark Ebelhar, Andrew Salzmann, Art,  
Philosophy, Psychological Sciences, Theology

2:35–3:25 N Room 323

The New Evangelization Through Visual Art (NETVA) project is the response of 
a team of undergraduates to make resources more readily available to Christian 
artists regarding their artistic talents, physical, mental, and spiritual well being. 
Throughout the course of one year, these students researched and wrote a docu-
ment for Christian artists producing what they hope will be a tool for artists to 
understand themselves and their world in regards to their vocation to beauty. The 
manuscript also addresses the current issues faced by artists working to increase 
art in churches today. The document, which has been guided by the Benedictine 
College Departments of Art, Philosophy, Psychological Sciences, and Theology, 
is intended to increase the dialog among artists, the Roman Catholic Church, and 
the Catholic community at large. The NETVA presentation is not only the public 
release of the document, but also the authors’ chance to explain the results of their 
research, their personal introspections, and their hopes for the New Evangeliza-
tion through Beauty.  

71. Reproducing the Classical Art of Lost Wax Casting  
Christian Ryan, Alexander Ptak, John Romano, History

3:05–3:25 N Room 109

An ancient art and craft, the first evidence for Lost Wax Casting comes from  
approximately 4,000 B.C., discovered by archaeologists working in Syria. While 
most of the ancient evidence of this craft has been found in the Middle East, 
predominantly around the Tigris and Euphrates Rivers, other evidence has been 
unearthed of the process being invented elsewhere with little contact with these 
regions. Although most evidence comes from the Middle East for this lost form, 
modern technologies in the craft derive from the techniques used by the Classical 
Greeks and Romans. An example of the tremendous value this artistic technique 
allowed in the past can be seen in the Colossus of Rhodes. One of the Seven 
Wonders of the Ancient World, a statue that stood over one hundred feet tall, was 
crafted using this artistic technique. In this project, we wanted to discover the 
challenges and techniques used in the art of Lost Wax Casting in the classical era. 
Our primary purpose, therefore, was to discover the techniques and stages that 
would mirror the process of the Classical Greeks and Romans. The process starts 
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with an object being carved out of wax, then we will cast the model in plaster, 
pour bronze into the casting, and lastly, melt the plaster and wax coating, reveal-
ing the bronze statue beneath. Our secondary purpose, then, was to reproduce a 
smaller scale classical model, in order to understand the entire process involved 
in creating the great masterpieces of the classical world.

72. Honest Assessment  
Ian O’Hagan, Claire Vouk, Erica Johnson, Jane Bennett, Education

3:05–3:25 N Room 124

A growing number of American educators of all levels, from elementary to colle-
giate, have expressed dissatisfaction with the current grading system. A common 
complaint is that it does not sufficiently gauge actual gains in student learning, but 
rather encourages students simply to process and spit back data. The letter grading 
system also puts undue pressure on students, causing them to stress over getting 
the “perfect” score and lose sight of actually taking the time to learn the informa-
tion before them. Furthermore, many universities are guilty of “grade inflation” 
due to a consumerist approach to higher education. This project, being conducted 
by college students and faculty, will demonstrate the benefits of alternative grad-
ing systems by pointing out both historical and contemporary examples. The 
goal is to encourage discussion and debate among both students and faculty as to 
how best to evaluate student work in a system that does not demand true student 
advancement and how best to go about reforming such a system.

73. The Effects of Interruptions on Drug Calculations and Errors in  
Nursing Students 
Alisha Hafner, Maree Lehman, Ashley Washburn, Lynne Connelly, Nursing

3:05–3:25 N Room 125

Medication errors caused by interruptions are the third most common cause of 
unintentional patient harm, and every year at least 1.5 million Americans are 
harmed in some way by medication errors. The overall purpose of this study was 
to determine if interruptions cause errors during drug calculations among nursing 
students suggesting similar results to working nurses. Participants were divided 
into two groups: one control, one experimental. For assignment to groups, we 
wanted an equal number of junior and senior nursing students in both groups. 
The control group was then given a sheet with drug calculations to complete in 
the lab with a given time limit of seven minutes. The next day the experimental 
group took the intervention test with the same questions within the same time 
limit. During the intervention test, participants were interrupted by background 
music, irrelevant questions directed to them, and distracting tasks. Errors were 
defined as follows: calculations not completed within time frame, wrong answers, 
mislabeled or unlabeled answers, and answers illogically derived. Following the 
completion of the time frame given to participants, each researcher independently 
reviewed the participants’ answers to analyze results and check for errors; then, 
results were compared among the three researchers. The researchers reviewed 
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participants’ answers to determine the number of errors made and compared the 
control and intervention groups’ answers using a t-test.  

74. BC A Capella 
Madeline Armstrong, Gregory Frederick, Matthew McGuire, John Madigan, 
Sean Teets, Music

3:05–3:25 N O’Malley-McAllister Auditorium

In this project, we discovered the process of learning an a capella song. This proj-
ect began in fall 2013 and continues through spring 2014. Members for the group 
were auditioned, and group leaders were elected by the a capella members. As a 
Discovery project, we have explored resources for finding a capella arrangements 
of songs and have changed them to fit our group. Research was completed by 
firsthand experience in rehearsals and by speaking with members of the Kansas 
State elite a capella choir. On Discovery Day, we will present a 5–7 minute video 
about our learning process and experiences. Our presentation also will contain a 
performance of the songs we have learned and mastered. 

75. The /s/-Sound and Spanish Heritage Speakers 
Sarah Starman, Sarah Sinnott, Modern Foreign and Classical Languages

3:05–3:25 N Room 219

The purpose of this research project is to test the differences in pronunciation 
between native Spanish speakers and heritage speakers of Spanish. A heritage 
speaker of Spanish is one who grows up speaking Spanish in his or her home 
and/or smaller community but speaks English in school. This project focused on 
the production of the /s/-sound in spoken Spanish to test whether being placed in 
an English-speaking environment affected this pronunciation compared to native 
speakers who spoke Spanish both at home and at school. In order to gather data, 
participants were given examples of things whose names contained the /s/-sound 
and asked to identify them. They also were asked open-ended questions to allow 
for a natural speech sample. Their answers were recorded and then compared with 
native speakers to determine if any difference existed. The results will foster a 
greater understanding of linguistics and how languages affect one another.

76. An Exploration in Aerial Photography Using Unmanned Aircraft 
Christopher Kujawa, Graham Matlock, Steve Spencer, Engineering

3:05–3:25 N Gangel Seminar Room

Aerial photography can be used to get a new perspective of Benedictine College. 
However, chartering an airplane is an extremely expensive proposition. Rates for 
these vehicles are often above $500 per hour, and there is a narrow time win-
dow in which to take photographs. Additionally, if weather conditions are not 
ideal, the trip is wasted. To circumvent these problems, our solution is to build 
a remotely-controlled aircraft with the ability to support camera equipment in 
order to take our own photos. To complete this goal of taking our own photos, 
two drones were built and rigged with camera equipment. Here we were able to 
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test different flying-wing designs. Drone 1, Mark I (Turkey-vulture), has a 5-foot 
wing span. It was built to test the performance of a flying-wing design and to 
determine flight paths over the campus. The Mark I is equipped with a fixed video 
camera that we have no direct control over. Drone 2, The Valkyrie, is currently 
under construction. It will be twice as big as the Mark I prototype and will be 
equipped with a real-time video-feed. This drone will allow us to see what our 
equipment is pointing at and make guided photo-passes for better pictures. Our 
goal is to build a reliable aircraft that can carry camera equipment to record any 
event/location of which the school wishes to have an overhead view. For this year 
we were not trying to capture the perfect picture but rather to build the platform 
upon which professional-level camera equipment can be safely transported. 

77. Traditional Icelandic Viking Apparel   
Martha Bartell, Morgan Gillihan, John Romano, History

3:35–3:55 N Room 109

The Vikings have been of interest for hundreds of years, and the Icelandic Vikings 
are no exception. From their revolutionary fighting skills to their unusual system 
of government, they are a great source of sagas and culture. From 874 AD when 
Iceland was discovered and settled by Norsemen to around 1270 AD just after the 
most notable Icelandic sagas were written, the Icelandic culture flourished due to 
wealth produced by Viking raids and agriculture. While most history focuses on 
the Viking warriors, there is very little said about the culture back home where 
they were not Vikings or raiders but rather normal Icelanders. An important part 
of this ‘home-life’ is the clothing they wore. The way in which these clothes 
were made and the clothes themselves are very important to understanding 
the Icelandic culture, telling us what regions people came from, the different 
climates, and the social differences between the classes. Clothes were symbols of 
status and reputation, meaning the position of a person is identifiable by simply 
looking at his or her clothes. This project explored the complexities of Icelandic 
fashion and involved producing two average outfits for a wealthy or middle-class 
Icelandic couple. Many methods of clothes making were explored, including 
dyeing fabric with natural plant dyes, spinning and weaving wool on traditional 
drop spindles, and sewing traditional Icelandic patterns taken from artistic and 
historic representations.  

78. Lithuanian Language 
Justas Norvilas, Laura Moley, International Studies

3:35–3:55 N Room 124

The Lithuanian language is thought to be more than 4,000 years old and is one 
of the oldest languages still in use in the world today. Lithuanian is an Indo-
European language that shares common characteristics with Sanskrit, Latin, and 
Greek. Many people, even in Lithuania, are unaware of the unique status of their 
language. I wanted to find out whether the history of the language is important to 
people, how they learn about it, and how it relates to national identity and pride. 
After researching the development and structure of the language, I conducted a 
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survey of college students to determine their level of knowledge, their sources 
of information, and how significant the language is to their feelings about their 
nationality. I also interviewed people in Lithuania who lived through part of the 
Soviet occupation and the transition to independence and asked them about efforts 
to preserve the language during that time period. This research helps to illustrate 
the importance of retaining a language over time. The Lithuanian language repre-
sents a link to a shared cultural history among several major groups of people and 
languages. It also has helped to preserve the identity of a small country through 
attempts by larger countries to take away its traditions and culture. 

79. Koch Fellows and the Free Market: Virtue in the Workplace   
Ryan Boh, Michael Pesely, Gary Harrison, Ian O’Hagan, Paul Floersch, Dave 
Geenens, School of Business

3:35–3:55 N Room 125

Beginning in fall 2012, the Benedictine College Koch Fellowship was established 
due to a generous grant from the Koch Foundation. Our purpose has been to 
study, discuss, and explain the interrelationship between Catholic Social Teach-
ing, Free Market economics, and the role of the business leader. In the Vocation 
of the Business Leader, there is an identified dominant ideology that exists among 
businesses and supporting institutions that states that “businesses exist to create 
wealth for shareholders.” We both recognize the existence of this ideology and 
respectfully disagree with its conclusion. Although shareholders have their place 
of dignity within an organization, other stakeholders and alignment to a higher 
purpose must be of the utmost importance. The purpose of business is much more 
significant in accordance with Catholic Social Teaching. Through our research 
and interviewing various businesses, we have identified virtue as the common 
foundation and source of moral, ethical, and holistic lifestyle, even in business. 
We are here to present the various businesses that we researched, to show how 
they have incorporated virtues in their businesses, and to demonstrate how other 
businesses can develop their own virtuous practices. In essence, the practice of 
virtues in business is critical to protecting the benefit of free markets.  

80. How Do You Create a Touring A Capella Ensemble That Promotes  
Benedictine College to the Community?  
Rebecca Oberley, Maria Starrs, Emily Korus, Katelyn Dery, Paul Murphy, 
Hunter Eisenmenger, Matthew McGuire, John Madigan, Zach Favorite, Julian 
Sicam, Sean Teets, Music

3:35–3:55 N O’Malley-McAllister Auditorium

BC Varsity A Capella is a small group of elite musicians at Benedictine College 
who use only their voices to create music. Through a rigorous audition process, 
the top ten people were selected. Rebecca Oberley and Dr. Sean Teets in the 
Music Department worked together to coordinate performances in the Atchison 
area. Leading up to Discovery Day, the group performed for high school- and  
college-aged audiences, songs including “Forget You” by Cee Lo Green and 
“Demons” by Imagine Dragons among others. At these performances, surveys 
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were completed to determine which songs were the most popular and which genre 
of music they preferred. Other elements in the survey included their involvement 
in vocal music and their interest in a capella in the future. These performances 
were not only for the purpose of discovering which songs would be most popular 
for high school students, but also to represent Benedictine College and deter-
mine those high school students who would be interested in being in the choral 
department at Benedictine in the future. During this presentation, BC Varsity A 
Capella will present various songs, data from the surveys, elements they discov-
ered through the performances, and what they would do different in the future.

81. My Phone Makes Me Happier: Emotion Coaching By Mobile Device 
Jenna Bruegger, Michela Brooks, Samantha Cuatchon, Clare Koezly, Kristin 
Tekip, Adam Buhman-Wiggs, Psychological Sciences

3:35–3:55 N Room 219

Emotional Intelligence (EI), as defined by Salovey and Grewal (2010), involves 
four components of emotional experience: perception, use, understanding, and 
management. An increase in EI leads to healthier relationships, constructive use 
of emotions in everyday decisions, and a better quality of life. Research to date 
has focused on emotion training lasting several weeks with a delayed assess-
ment of learning. In vivo intervention and assessment of learning remains largely 
unexplored. Our study addressed this shortcoming in the research by exploring 
the emotion regulation and maintenance components of EI using a seven-day, 
Experience Sampling intervention. Researchers hypothesized that the experimen-
tal group, which received instructions on emotional management, would have a 
significant increase in EI compared to the control group. Those who followed the 
researchers’ instructions would increase and maintain positive affect and decrease 
in negative affect across the study. Implications for in vivo emotion coaching and 
the use of mobile devices will be explored. 

82. Construction and Operation of a Blast Furnace 
Gregoire Daumy, John Pustejovsky, Charles Sprouse III, Engineering, and 
Chemistry and Biochemistry

3:35–3:55 N Gangel Seminar Room

Viking blast furnaces were used as early as 500 BC to produce steel for smithing. 
In this project, a diverse group of people researched and constructed a furnace for 
the reduction of iron ore. At a height of around 2 m, the bloomery reduced around 
15 kg of iron ore in each heating cycle to 2–3 kg of steel. As a result of operat-
ing the device, a steel cube of sufficient purity for further refining was produced. 
After this stage, the material was ready for forging into weapons or tools. For 
construction, materials had to be capable of withstanding temperatures in excess 
of 1,300°C, leading to the use of high temperature mortar. On the chemical side, 
three different primary reactions contributed to the metallurgical transformation. 
As a result of the project, students gained both theoretical knowledge and hands-
on experience in the field of materials science. 
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83. Dark Matter Accretion in the Galaxy’s Central Black Hole    
Bryant Baker, Scott Baird, Physics and Astronomy

3:35–3:55 N Room 323
Our Galaxy contains a supermassive black hole at its center that has gravitation-
ally accreted matter from the galactic disk. Orbital velocities of stars indicate 
there is more dark matter than regular matter in our Galaxy, and I attempted to 
determine if the amount of dark matter accreted by the black hole would be sig-
nificant compared to the mass of the black hole. I started by finding the mass 
accreted in the case most conducive to accretion where the dark matter is static at 
the start and the central black hole has its current mass of 3.7 million solar masses. 
I used the speeds of stars in the galactic disk to find dark matter density and then 
calculate total mass accreted assuming the dark matter undergoes collisionless 
freefall into the black hole and no matter misses the hole. The resulting mass was 
several magnitudes larger than the observed black hole’s mass due to numerous 
factors that were not accounted for in this initial estimate. I next considered those 
factors to reduce the accretion and recalculate the mass accreted. This includes a 
limit to the volume where attraction by the black hole is efficient which is esti-
mated using expected thermalization of the dark matter due to the motion of stars 
in the Galaxy. I also calculated the dynamic friction of the dark matter on the Gal-
axy’s stars to find a minimum angular momentum for the dark matter as angular 
momentum can stop dark matter from reaching the black hole’s event horizon.  

84. Two Passiontide Motets for Four Solo Voices   
Simon Pick, Alicia Brozovich, Erin Martin, Paul Murphy, Theodore Hanman, 
Music

4:10–4:45 N St. Benedict’s Church
This Discovery composition explores the possibilities of the sacred motet in mod-
ern musical language and form. The music and text are both of original compo-
sition in a sacred style and reflect the sentiments of a penitent standing before 
the Cross. The composition, Two Passiontide Motets for Four Solo Voices, con-
tains two contrasting motets. The first motet, Lord Jesus as I Weave, is written 
in the Dorian mode and employs techniques based on imitative counterpoint that 
involves different texts that are sung simultaneously, which musically depicts the 
weaving of the crown of thorns. The texture alternates between this counterpoint 
the desolation of a single soprano voice portraying the spiritual loneliness of the 
sin-laden soul. The second motet, O Queen With Sorrows Bound, is a plea to the 
Blessed Virgin standing on Calvary. This motet is composed in contrast to the 
first, employing the Ionian mode reflecting the sweetness of Mary and the con-
tinual use of all voices in homophony showing the inescapable responsibility for 
the Savior’s pain and the Mother’s sorrow. The different modal structures explore 
the use of extended tertial harmony and harmonic movement with dissonance 
that is traditionally not found in the motet. The composition seeks to discover the 
connection of the art and liturgical worlds in an accessible way and in a way that 
compromises neither. The composition is intended for four solo voices but bears 
no other editorial marks, leaving all remaining performance decisions completely 
up to the musicians themselves. 
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85. “In monte Oliveti,” a Lenten Composition on a Scene From Christ’s 
Passion 
Colton Martin, (Choir members: Catherine McDonough, Katrina Keat,  
Christina Barth, Maria Starrs, Christina Lebron, Clare Nowak, Mary Rumpza, 
Amy Rhein, Paul Burghart, Sean Teets, Christian Ryan, Christopher Thibault, 
Simon Pick, Joseph Gifford, Julian Sicam, Lance Crane, John Madigan),  
Theodore Hanman, Music

4:10–4:45 N St. Benedict’s Church

This composition is set to a liturgical text, namely, the first responsory from Mat-
ins for Maundy Thursday. It investigates the scene of Jesus’s agony in the garden, 
exploring the theological significance of duality and conflict within the person of 
Jesus Christ. Themes such as darkness and light, consonance and dissonance, con-
flict and resolution, order and confusion, etc. are all explored in this work utiliz-
ing both traditional harmonic elements as well as newer 20th-century techniques 
(i.e., diatonicism, secundal harmony, clusters, mixed-meters, vocalizations, as 
well as elements of traditional medieval and renaissance polyphony). This work 
is intended to seem inconclusive, as it depicts a scene that only begins the Pas-
sion. The “discovery” of this project lies in the composer’s exploration of the 
compositional process: the exercise in discipline through preparation, research, 
and musical composition; and the overcoming of psychological barriers involved 
with any creative actualization of art. 
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“You are the light of the world. A city set on a mountain 
cannot be hidden. Nor do they light a lamp and then put 
it under a bushel basket; it is set on a lampstand, where it 
gives light to all in the house. Just so, your light must shine 
before others, that they may see your good deeds and glorify 
your heavenly Father.”

 Matthew 5:14-16
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