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Project Title Author & Department 

Record Digitalization Duane Stolzfus & Eric Bradley, Good Library 

Digital Mission Seth Conley, Communication 

Self Portraits Randy Horst, Art 

Alumni Faith at GC Bob Yoder, Campus Ministries 

Data Analysis Kent Palmer, Business and Mathematics 

Goshen Spotlight Kyle Hufford, Communication 

Mennonite World Conf. Archival Project John D. Roth, History and  

Game Theory David Housman, Mathematics 

Pheromones & Drunk Bees Andy Ammons, Biology 

AlgaeTown 2014 Stan Grove, Biology 

Tagging UNC-53/NAV-2 Kris Schmidt, Biology 

Traditional Ecological Knowledge Dave Ostergren, Merry Lea 

Restoration Agriculture Research Dale Hess, Merry Lea 

Membrane Biophysics Carl Helrich, Physics 

To Be Announced  Paul MR, Physics 



Digitalization and Content Analysis of The Record Newspaper 

  

Duane Stoltzfus – Communication 

Eric Bradley – Good Library 

  
Description: 
Since its earliest days as the Elkhart Institute to today, Goshen College has been served by a 

campus newspaper.  The Goshen College Record, just like the community it represents, has taken 

on various shapes and sizes through time and presents one of the clearest windows through which 

to view the Goshen College story.  While The Record’s current issues appear online, its back 

issues remain available only through a visit to the Mennonite Historical Library or The Record’s 

offices.  Furthermore, finding information in The Record today is just as difficult as it was in 

1964 when GC student Donald Kurtz lamented ―the greatest throwback in my work was the lack 

of an index of the paper, necessitating an immense amount of work for the relatively little 

found.‖
1
  This project seeks to incorporate current technologies in the digital humanities to make 

back issues of The Record available online and developed as a research tool for electronic 

analysis.  

  

The selected student(s) will scan volumes of The Record based on her or his own research 

interest.  Examples include GC student attitudes during times of war and how have they shifted 

over time and op-ed / perspective contributions of women compared with men over time.  As 

issues are scanned, the student(s) will take the opportunity to perform a content analysis of the 

material and develop basic metadata for each issue.  Once scanned, the student(s) will convert the 

digital content to readable text through optical character recognition software.  This completed 

digital content and metadata will then be inserted by the student into collection management 

software to allow viewing and searching ability online.  The student(s) will conclude the project 

by preparing his or her findings into an article for publication. 

  

Background expected: 
This project provides an opportunity for first year students to begin creative work, as many of the 

specialized tasks involved with digitizing will be taught during the project.  The interdisciplinary 

nature of this project allows students of any subject background to apply.   

  

Anticipated Results: 
This project will result in one of the first digitized student newspapers of a Mennonite or 

Anabaptist related college.  To date, only Eastern Mennonite University‘s Weather Vane is 

digitized.  Having both of these publications digitized will allow for cross examination of content.  

This content will be of value to individuals in a wide variety of disciplines and to both local and 

external audiences.  Examples include a GC sociology student finding value studying past student 

perceptions of a particular campus issue and a genealogist discovering writings of a great 

grandparent.  The completed content analysis will provide further insight into the story of Goshen 

College as well as provide opportunities for additional electronic analyses in the future.  For 

example, Andrew Torget and Jon Christiensen have used digitized newspapers in Texas to map 

language patterns.
2
 

                                                        
1
 Donald Kurtz, ―A Short History of the Goshen College Record‖ (History 412 Seminar, Goshen College, 

1964), Mennonite Historical Library. 
2
 Andrew Torget and Jon Christensen, ―Building New Windows into Digitized Newspapers,‖ Journal of 

Digital Humanities 1, no. 3 (October 1, 2012), http://journalofdigitalhumanities.org/1-3/building-new-

windows-into-digitized-newspapers-by-andrew-torget-and-jon-christensen/. 

 

http://journalofdigitalhumanities.org/1-3/building-new-windows-into-digitized-newspapers-by-andrew-torget-and-jon-christensen/
http://journalofdigitalhumanities.org/1-3/building-new-windows-into-digitized-newspapers-by-andrew-torget-and-jon-christensen/


 Digital Mission: 

Capturing Faith Mentorship in an HD World 

 

Asst. Professor Seth Conley, Communication Department 

 

Description: 

Central to the mission of the Communication Department, I am continuing to seek out ways 

students can use their video and storytelling skills (writing, shooting, video editing) in 

professional projects to enhance Christian growth and understanding. This project includes the 

creating, capturing, compiling, and cataloging of faith mentoring video testimonials in 

cooperation with Rev. Dr. Bob Yoder‘s continuing research on the subject. This project will serve 

as a visual and audio supplement to Yoder‘s research and provide material that could be used in 

the development of future ‗faith mentoring‘ teaching curriculum. 

 

A final culminating project will include a website, blog site, or digital database that makes 

portions of these testimonials available based on topics and trends. Depending on the elements 

captured it could also be compiled into a finished scripted video. In addition, this project will 

work collaboratively with another Maple Scholars project conducted by Rev. Dr. Bob Yoder 

titled ―Strengthening GC as a Faith Mentoring Environment‖ 

 

Background expected:  

Students need to have completed a minimum course on video shooting and editing equivalent to 

Digital Media Production I. Students with advanced skills and experience are desired. The student 

must be able to work independently and be able to troubleshoot technology issues if they arise. 

He/she must have strong interviewing skills and be able to set up lighting, audio, and video 

equipment effectively. Website and blog site design experience would be a plus. A strong 

candidate will also display a deep desire to see growth in areas of Christian faith mentoring. Not 

only should this candidate have a desire to practice video skills they need to be able to invest in 

the content of this faith mentoring project. Since this project requires gathering video, access to a 

vehicle is also a plus. 

 

Anticipated Results:  

The desired results for this project will be a strong pool of video testimonials that are easily 

accessed and cataloged for additional research and use in possible future ‗faith mentoring‘ 

curriculum. The student will edit and compile existing testimonial video as well as conduct 10-20 

additional video testimonials on the subject. 

 

 



Self-Portraits: Exploring Media, Exploring Self 
 

Randy Horst | Art Department 
 

 

Description: 

There is a long history in the visual arts of artists turning their curiosity, observation skills, and 

technical prowess towards themselves. This Maple Scholars project provides the student the 

opportunity to survey and study how artists have used self-portraiture in the past and present, to 

explore various two-dimensional strategies and approaches to self-portraiture, and to explore the 

suitability of a wide range of media to self-portraiture, all towards the goal of creating a series of 

exhibit-ready self-portraits and artist‘s statement. (The term series implies a conceptual and/or 

technical connection between the individual works of art.) This is a stand-alone project. 

 

The student will spend approximately the first half of the program engaged in two concurrent 

activities: a) conducting biographical and visual research on artists who use self-portraiture as an 

important part of their artistic production, and b) completing weekly 3-4 self-portrait studies on 

paper exploring various strategies and approaches, as well as experimenting with various dry, 

wet, and mixed media techniques to access their potential and appropriateness. Informed by these 

experiences, in the second half of the program the student will create a series of four or more 

(depending upon image and technical complexity) two-dimensional self-portraits executed as 

final works of art and finished appropriately for display (ex., a window matt and framed, float 

mounted and framed, framed canvas, etc.). 

 

Background expected:  

This project is suitable for current sophomore, junior, or senior students who have had 

introductory level college studio classes in Drawing, Figure Drawing, and Painting, Watercolor, 

or Printmaking, and have a strong interest exploring and creating figurative artwork. 

 

Anticipated Results:  

The student will be researching other artist‘s self-portraits and experimenting with approaches 

and techniques in self-portrait studies. This information and these examples will be presented at 

the weekly colloquia meetings. Progress on the final series of self-portraits will also be shared at 

the weekly colloquia meetings, and the completed series and artist statement will be exhibited at 

the program finale activities. The goal is for the student, through research, experience, and self-

reflection, to gain a greater understanding of themselves, of self-portraiture as subject matter, and 

of the creative contribution of the media to both the process and the content of their art.   

 



Alumni Reflections of Faith at GC: 

Strengthening GC as a Faith Mentoring Environment 

 

Rev. Dr. Bob Yoder, Bible/Religion Department, Campus Ministries 
 

Description: 

Over the past several years I have been exploring how Goshen College can better support the 

faith development of students by surveying and interviewing students, staff, professors, and 

administrators, and then through various ―equipping measures.‖  The focus of this Maple 

Scholars project is to build upon and expand this research by gaining alumni perspectives during 

their time at Goshen College.  The student Maple Scholar will both survey and interview alumni 

in order to examine their reflections since graduating from Goshen College five, ten, fifteen, and 

more years ago.  A culminating project could include an academic paper or powerpoint 

presentation synthesizing key findings.  This project will work collaboratively with another 

Maple Scholars project, ―Digital Mission: Capturing Faith Mentorship in an HD World,‖ 

conducted by Seth Conley that is connected to this topic. 

 

Some background information:   

In February 2009 the Spiritual Life Advisory Committee conducted student focus groups in 

which students shared the following: they want to know professors‘ faith stories; engage 

professors in conversations about faith; wish professors felt more free to share, but understand 

that no one wants to feel imposed upon; and professors are respected more than they know and 

could have a greater impact.  These efforts eventually led to my participation in two different 

CITL Research Fellowships during the 2010-2011 and 2011-2012 academic years in which those 

projects were titled ―The Role of Teaching Faculty as Faith Mentors to Latino/a Students In and 

Out of the Classroom‖ and ―The Role of Administrative Faculty and Staff as Faith Mentors to 

Latino/a Students,‖ respectively.   

 

Key findings from these studies revealed that the majority of students wished to discuss faith and 

hear faith journeys of employees, and believe that employees are interested in students‘ spiritual 

lives.  The minority of students, however, sought spiritual guidance from employees or viewed 

them as ―faith mentors.‖  Most employees embrace the role of ―faith mentor‖ and are comfortable 

sharing aspects of their faith journey with students, but do not feel that Goshen College as 

adequately equipped them in this area. 

 

Since that time I have published several different papers on this topic, presented at various 

academic and church conferences, lead several different book discussion groups with employees, 

facilitated a workshop for professors, and helped to create a brochure and fifteen-minute ―training 

video‖ geared towards employees.  More recently, I received a grant from Mennonite Education 

Agency to bring together representatives from other Mennonite colleges in the United States to 

share this research and to explore possible collaborative endeavors.  This meeting happened in 

October 2013 and was received with positive energy.  Mennonite colleges in United States and 

Canada now plan to collaborate in a joint research project, based on my earlier survey tools I 

utilized at Goshen College. 

 

Background expected:  

It will be helpful if the student has a background in some form of sociological and/or 

faith research, statistical analysis, and conducting interviews.  
 

 



Anticipated Results:  

The hoped for results will be either an academically written paper or powerpoint presentation that 

includes key learnings from surveys and interviews conducted among alumni.  The student will 

work with me to create a survey instrument that will go out to alumni, as well as engage in 

analysis of the findings.  The student will also interview 15-20 alumni who completed the survey, 

type up the transcripts of the recorded interviews, and summarize key findings.   

 

 

 

 

 

 

 

 

 

 

 



What Skills do MBA Students Need for Analyzing Data? 

Kent Palmer, Business & Math Departments 
 

 

Description:  

Changes in information technology are transforming the way businesses operate. This research 

project will look at the intersection being built between business and technology. Large amounts 

of data are now gathered and stored routinely. Faster computers and better software transform the 

stored data into information for better business decision-making. Businesses use statistical and 

quantitative analysis, data mining, optimization, simulations, and predictive modeling in an 

attempt to outperform competitors.  The goal is to develop a course related business data analysis 

that Kent Palmer might teach at the graduate level. 

Some MBA programs use a series of courses to train graduate students in technology, 

information, and data analysis.  The proposed curriculum for the collaborative 

(Goshen/EMU/Bluffton) MBA program includes a single course to cover these related fields. It is 

important that this course give students the skills and experience they will need in the future as 

they assume leadership roles in business organizations.  The course description for the 

collaborative MBA course is: 

The quality of decision-making in organizations is greatly influenced by the quality of 

data gathered and by information derived from that data. This course focuses on the use 

of tools and processes to enhance corporate decision-making strategies. Topics include 

research design, survey development, defining data and information requirements, how 

and where data is stored, statistical models and tools, informatics and business 

intelligence, critical thinking and transforming data into meaningful information. 

Not yet selected are the tools and technologies that will be covered in the course.  During the 

summer we will select technologies related to dashboards, statistical analysis, business 

intelligence, data mining, machine learning, and big data for inclusion in the course. Some of the 

technologies evaluated will include Excel, Hadoop, SAS, CPLEX, Mozenda, Weka and PyBrain. 

The goal will be to find products that closely align themselves with the course‘s goals and will 

help students learn the fundamentals of data analysis. 

Once the data analysis tools are selected, the Maple Scholar will search for existing online 

resources related to the selected tools. The Maple Scholar will develop online learning modules to 

be used in the course in areas where existing resources are either not available or not suitable for 

the course. 

Background expected: 

Preferably students will have a background in both information technology and business. 

Students with a strong background in one or the other will also be considered.  Interest in big data 

and/or online teaching methods would be a plus. 

 

Anticipated Results: 

The primary goals of this research project are to: 

 Define the topics covered in the Technology, Information, and Data Analysis course in 

the Collaborative (Goshen/EMU/Bluffton) MBA program.  

 Make a preliminary selection of the toolsets (Excel, Hadoop, SAS, CPLEX, …) to be 

used for class projects. 



 Develop and test online learning modules related to the selected topic areas.  

 

Other expected benefits include professional development of both the student and faculty 

member. The faculty member and student should be able to create a publishable article. The 

faculty member is hoping to be able to establish a structure for additional research and articles 

related to decision sciences/business analytics. The student will become familiar with data 

analysis concepts as well as online teaching methods/approaches. 

 

 

 



 

Goshen Spotlight 

Kyle Hufford, Communication Department 

 
Description 

BACKGROUND 

I am proposing a project that would not only combine multiple communication disciplines but 

also provide a service and benefit to our local community by partnering with Goshen Commons. 

Duane Stoltzfus‘ initiative, Goshen Commons, is a community blog site which began in the fall 

of 2012. This news and feature site uses Goshen College students and community volunteers to 

create a gathering place on the Internet for engaging and informative stories concerning the local 

Goshen area community. Including local experts and voices gives the online news site credibility 

and offers opportunities for students to interact and collaborate with the community.  

PROJECT SCOPE 

I am proposing for this summer to partner with Goshen Commons with a communication digital 

media or broadcasting student to provide an alternative method of delivery for the stories and 

voices of Goshen Commons. The major challenge of this project is a multifaceted problem of 

visually creating engaging video packages based on the stories published on Goshen Commons. 

Currently Goshen Commons does not have a video presence and this project would establish the 

methods, formats and work flows needed for the continuation of this feature. After the success of 

the 2013 project which more then doubled the views to the site, we feel video is incredibly 

important feature to the site.  

UNIQUE CREATIVE OPPORTUNITY 

Local news outlets like Goshen News and the local TV stations are good at representing the 

current news of the day. However, they don't always have the resources or interest in covering the 

stories of our community. This project would be the only one of its kind in our community. No 

other organization is creating long form video packages focused on our local Goshen community. 

There is considerable freedom in how these stories are visually produced using techniques and 

methods not often practiced by local news outlets. 

 

Background Expected 

 

The Maple Scholar student would need to meet the following requirements: (1) Have taken DMP 

I & II or the transferred credit equivalence. (2) Be at least a second year student. (3) Have interest 

in journalism and story telling (4) Ability to work well with others in group settings and also be a 

self motivator. (5) Have a US drivers license. 

 

Anticipated Results 

SCHOLARLY BENEFIT 

The discipline of journalism has seen tremendous changes and shifts in the last 10 years. Goshen 

Commons itself is an effort to provide a different kind of journalism in an alternative format. 

Convergence is becoming more and more important in the field of communication. Combining 

video with published stories would help us see our audience's response to different story delivery 

methods, allowing us to track trends and effectiveness. We would like to answer a few questions 

such as;  

A. Do more people watch the video story versus reading the article version? 



B. Does the addition of video to the site increase audience activity and interaction?   

C. How to measure audience participation and traffic trends? 

INTERDISCIPLINARY BENEFITS 

This project will give both the professor and the student interdisciplinary experiences within the 

field of Communication. Opportunities to use one area of study in another are always encouraged 

in our field because they all relate to each other so well.  

The major interdisciplinary benefit is the research and qualitative study that goes into every story. 

As we saw in 2013, for every story gathered there is an opportunity for the student to learn and 

research a topic they never approached before. In turn their work educates the public on their 

story‘s topic.   

STUDENT BENEFIT 

 In addition to a lot of the benefits already mentioned the student will get to practically implement 

theories learned in classes. Our media student will also leave the project with portfolio material to 

use for jobs or internships. 

GOSHEN COLLEGE BENEFIT 

Goshen College will gain more community exposure and good PR as Goshen Commons becomes 

more popular. It is also possible that if a process is developed and in place for Goshen Commons 

to have video content that this can be continued after this project is over. 

 

 

 

 



 Mennonite World Conference—Archival Project 

 

John D. Roth, History 
 
Description 

In the fall of 1925, a small group of European Mennonite leaders gathered in Zurich, Switzerland 

to celebrate the 400
th
 anniversary of the origins of the Anabaptist movement and, more 

immediately, to organize a shared response to the needs of some 8-10,000 Russian Mennonite 

refugees who were facing persecution under the Bolshevik government. The gathering marked 

the birth of the Mennonite World Conference—a loose ecclesial framework designed to bring 

various Mennonite groups into regular conversation with each other about their understandings of 

Christian faith and to find ways to support each other in times of need. During the century that 

followed, Mennonite lay people and church leaders continued to gather on a regular basis to 

explore points of common commitment and to seek other forms of cooperation. Initially, the 

Assemblies were held in Europe and North American locations. But since 1972, MWC 

assemblies have met on a regular basis in the global south. In the summer of 2015, MWC will 

meet for the 16
th
 time, with representatives expected from more than 100 groups around the world 

representing a global body that has since grown to include 1.2 million people. 

 

Despite this long and rich history, scholarship on the Mennonite World Conference is still in its 

infancy.  Part of the reason for this is the fact that, until very recently, primary sources for the 

organization were scattered – some of the early records were housed in the Archives of the 

Mennonite Church in Goshen; while others were deposited in places where later assemblies met 

(Holland, Germany).  The bulk of the more recent archives, which cover the period of dramatic 

growth in the past two decades, were located in Strasbourg, France, the administrate headquarters 

of MWC until 2011. During the past year, I have worked very hard, along with MWC 

administrators, to consolidate these scattered collections. Last month, all of the European 

materials were shipped in 4 large shipping crates to Goshen College, where they now await 

sorting/cataloging in the Archives of the Mennonite Church.  The collection, now at our doorstep, 

offers a remarkable rich window into the work of MWC, and particularly the dramatic expansion 

of the Anabaptist-Mennonite tradition around the world during the past 25-30 years.  

 

The student selected for this project will assist in the massive task of bringing order to these 

records, while also identifying a particular focus of research within the collection.  The specific 

topic of  research will depend a bit on the student‘s background and interest, but I will propose 4 

possibilities:  1) the 15 year process of collective conversation/debate that lead to the creation in 

2008 of the ―MWC Shared Convictions‖ [as close to a global ―confession of faith‖ as we have]; 

2) the development of the Young Anabaptist Mennonite (YAMEN) exchange program; 3)  a 

history of MWC‘s role in one of its recent ecumenical dialogues (Prague Consultations; 

Reformed; Catholic; Lutheran; SDAdventists); or 4) a project focused on scanning/identifying the 

photos associated with the collection.  The student will work closely with John D. Roth (director, 

MHL/Institute for the Study of Global Anabaptism) as well as with Colleen McFarland (archivist 

at the Archives of the MC USA).  

  

This project will involve original library and archival research in various places, including the 

Mennonite Historical Library, the Mennonite Church USA archives in Goshen, and possibly 

several other locations. Some assigned readings will help provide some context for the Maple 

Scholar, as well as regular meetings with John throughout the eight week experience. 

 

 

 



Background Expected 

The student must have a deep interest in the Anabaptist-Mennonite tradition, both in its historical 

dimensions and in its contemporary global expression. Ideally, the student will have taken either 

HIST 318 or HIST 321. The student must be attentive to details, willing to do independent 

research, and able to synthesize complex information. Some basic computer skills (e.g., 

experience with Wiki-formats) and some expertise in a foreign language would be ideal, but not 

absolutely required.   

 

Anticipated Results 

The work associated with this project will contribute to the on-line catalog of resources available 

at the Archives of the MC USA, thereby making the material more visible to the scholarly 

community. The project will also result in a publishable essay (with a view toward a popular 

periodical such as the MWC Courier, or a more academic journal like the Mennonite Quarterly 

Review).   Some resources will also be digitized to include in a growing collection of on-line 

resources related to the global Anabaptist-Mennonite church that is moving forward with the 

Global Anabaptist Wiki project.  

 

 



Game Theoretic Models of Power, Cooperation, and Fair Allocation 

David Housman, Mathematics 
 

Description:   

The first veto by a United States President was against a bill apportioning congressional 

representatives to states.  The United Nations Security Council passes measures by simple 

majority but five permanent members can veto any measure.  Some European parliaments have 

representatives assigned based on votes for a political party.   Some New York State county 

councils have members with weighted votes because they represent different numbers of 

constituents.  How can voting power be defined and distributed fairly in these types of situations?  

 

Under what circumstances will self-interested individuals cooperate with other self-interested 

individuals?   This is a central question underlying attempts by scholars to understand how 

cooperative behavior has evolved in humans and other organisms.   One model that has been 

extensively studied has been repeated play of the two-player Prisoners‘ Dilemma game.  How can 

this work be extended to other situations and more players? 

 

By collaborating, several cities can save money on upgrading their water treatment facilities.  

What is a fair way of allocating the savings?  Several people have inherited an estate, but they 

differ in their opinions about the worth of each item in the estate.  What is a fair way of allocating 

the estate?  Different sportswriters have different rankings for college football teams.  What is a 

fair way of melding these different opinions into a single ranking?  In these situations, do the 

agents involved have incentives for stating their true costs, valuations, or rankings?   

 

Game theory is the mathematical study of situations of conflict and/or cooperation.  In this 

research, students develop a mathematical model of a situation, define fairness properties or rules 

of engagement, suggest solution concepts, determine solutions for their specific situation, and/or 

provide appropriate interpretations.  Students may extend, modify, or rely on previous work done 

by students or results found in the mathematics, economics, biology, and political science 

literature, or students may begin with a totally new situation, model, properties, rules, or methods. 

 

Background Expected:   

A student participant should have the ability to read, critique, and write mathematical proofs.  For 

some research areas, the student participant should have the ability to write computer programs to 

explore possibilities.  

 

Anticipated Results:  
Development of new mathematical results communicated via a written report, which may be 

submitted to a journal for publication, and an oral presentation at one or more professional 

meetings.   

 

Additional Information:   

I have mentored over seventy undergraduate students in summer and/or academic year research.  

Gina Richard, a Maple Scholar in 2008, won an award at Math Fest, the national summer meeting 

of the Mathematical Association of America, for a presentation of her research.  Seth Unruh, a 

Maple Scholar in 2009, published "Envy-Free Divisions" in the Rose-Hulman Undergraduate 

Math Journal, Vol. 10, Issue 2, 2009, which can be accessed at http://www.rose-

hulman.edu/mathjournal/.   
 

 

 

http://www.rose-hulman.edu/mathjournal/
http://www.rose-hulman.edu/mathjournal/


 Ethyl Oleate Production and its Effects on the Physiology and 

Genomics of Alcohol Sensitivity in Honey Bees (Apis mellifera) 

 

Dr. Andrew Ammons, Department of Biological Sciences 
 

Description:  

Stress is a phenomenon that we have all experienced, although that kind of stress would usually 

be characterized as psychological stress.  However, even psychological stress can result in 

detrimental physiological stress (headaches, nausea, etc.).  All living organisms undergo 

physiological stress due to the pressures of numerous internal and external stressors.  These 

stressors can include several classes of drugs and other neuromodulating substances.  In addition, 

an internal stressor in a population can be a loss of genetic diversity, or in individual organisms – 

the progression of a disease or the cumulative events that lead to aging.  

 

It is, therefore, imperative that we have a basic understanding of how stressor substances affect 

the physiological and genomic functioning of biological systems.  Model organisms have been 

invaluable in deciphering many of these biological secrets.  One model, the honey bee (Apis 

mellifera), has been an important model for determining how ethanol (the basic form of alcohol) 

influences neurophysiological systems (Ammons and Hunt, 2008).  Through the design of an 

―inebriometer‖ and QTL (quantitative trait loci) genetic mapping, many genes influencing ethanol 

sensitivity in honey bees have been identified (Ammons and Hunt, 2008).  The honey bee is an 

excellent biomedical model because this species is easy to culture and able to produce thousands 

of clonal individuals.  It is also, however, a relevant ecological model that cannot be bred in the 

laboratory - retaining its unique genetic and behavioral identity.  Researching the physiology and 

genomics of ethanol sensitivity is a necessary step to understanding how ethanol affects the body. 

  

Pheromones (chemicals affecting behavior released outside the body) are incredibly important for 

intraspecific communication in highly social animals: mammals, birds, and social insects (such as 

bees and ants).  The foraging, reproductive, and defensive behaviors of honey bees are all heavily 

reliant on pheromonal cues (Seeley, 1996).  One pheromone in bees, ethyl oleate, is produced by 

foragers after consuming alcohol – and it is also known to inhibit foraging.  As a consequence, 

older foragers may prefer to feed on alcohol in sugar syrup more than younger foragers – to 

produce the pheromone and regulate the recruitment of new foragers.  Alcohol might also be 

rejected by foragers in a weak colony that has too few foragers (inhibition of foraging would be 

harmful in this case). 

 

This research is a continuation of projects begun by the principal investigator over the last several 

years, and is in collaboration with Dr. Greg Hunt at Purdue University.  Student(s) will be 

expected to participate in the field elements of research – setting up and checking on bee colonies 

at Merry Lea and on campus, learning the basic techniques of beekeeping, and becoming skilled 

at marking and observing living bees.  In addition, student(s) may use our inebriometer to observe 

ethanol physiology in bees.  Emerging bees will need to be marked, kept alive in incubator cages, 

and tested for preference between alcohol-dosed feedings or feedings ―spiked‖ with pheromone.  

Other skills to be learned might include sampling honey bee hemolymph, using mass 

spectrophotometry, extracting DNA and RNA with modern techniques, quantification of DNA 

and RNA (using NanoDrop quantification), microsurgery of bee organs (brain, thorax muscle, 

etc.), primer design and PCR, gel electrophoresis, and manipulation of bioinformatic data using 

online –omic databases.    

 



For any students that may be interested in field research, our on-going native pollinator landscape 

ecology research at Merry Lea could also be extended for the summer of 2014 (with the 

associated student staying and living at Merry Lea). 

 

Other unique projects focused on insect taxonomy, ecology, behavior, or molecular genetics may 

be proposed (and is encouraged) by students.  Student enthusiasm, self-motivation, and 

commitment to the project are a major factor in selecting Maple Scholar finalists. 

 

The principal investigator‘s hopes and goals for the summer would be to have a student engage in 

active research, design their own experiments with guidance, and learn how to present research in 

a professional format. 

 

Student applicants should have some biology background (appropriate for first year Biology 

majors), although any science or beekeeping background would be beneficial.  Students should be 

excited about both field and laboratory research, as both will be required.  Attendance at informal 

journal clubs will also be necessary and train students in the interpretation of scientific 

publications. 

 

The anticipated results from summer research for participants would be the completion of an 

independent research project.  This project would be suitable for presentation at local or national 

scientific conferences.  All Maple Scholars are also asked to write a research paper using the 

guidelines of the National Conference on Undergraduate Research.  Student research may also 

contribute to eventual scientific publication, in which case the student(s) would be listed as co-

authors. 
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Microalgal biomass production for biofuel, feed, or food in an efficient 

photobioreactor 

 

Stan Grove, Biological Sciences Department 

 
Description: 

AlgaeTown is an ongoing collaborative project between students and faculty of Goshen 

College and Formco Inc. in Elkhart to test a unique bouyant lift photobioreactor design. The goal 

is to understand how to produce microalgal biomass more efficiently than is currently possible for 

use as a source of biofuel, animal feed, human food, or numerous speciality products depending 

on which microalga is cultured. Microalgae have great potential for producing biomass faster and 

in a much smaller space than higher plants while using wastewater and waste carbon dioxide. For 

these reasons, it is expected that extended use of microalgae to produce desired products will 

contribute to making human society more sustainable. 

 

The collaborative team at AlgaeTown includes science and business members from 

Goshen College and Dave Slagel, CEO of Formco, INC. in Elkhart. We are an 

interdisciplinary and interactive team that has learned much from each other. So far we 

have made significant improvements in the photobioreactor design using several working models 

provided by Formco and located in our laboratory. We have worked with multiple methods for 

concentrating the biomass from the cultures and continue to seek improvements in the harvesting 

process. Biologists in collaboration with Dave Slagel 

have learned to produce and concentrate one locally isolated strain of microalgae. We 

intend to add different strains to show that the system can work with diverse organisms. 

We also wish to add photobioreactors in an outdoor location so natural light can be used to power 

photosynthesis. 

 

Background expected:  

The background needed for this project is an interest in biology and interactions with the 

environment. Skills developed in laboratory courses in the sciences aid team members in reaching 

project goals. Research is by definition investigating the as yet unknown so an interest in working 

with unsolved challenges and willingness to develop new skills are very beneficial in advancing 

project goals. A desire to work at the interface of science and industry plus willingness to 

participate in a multiyear project with a diverse team operating on a relay team model where 

experienced members help new members learn the basic skills needed to contribute to the project 

goals is expected. For this reason it is helpful if a prospective team member plans more than one 

year of participation in the project.  

 

Anticipated Results:  

Maple Scholars will develop skills in isolating local microalgae, working with a variety of starter 

cultures, evaluating data about culture growth dynamics, examining cultures via 

microscopy, and operating the photobioreactors to perfect the process of producing 

microalgal biomass. We expect to show that our equipment can be used to efficiently produce 

significant quantities of useable biomass from specific strains of microalgae and that there is a 

reasonable potential for marketing our system.  Team members will also have opportunities to 

communicate their results in various settings with other maple scholars, collaborators, and the 

public in various forms to include oral reports, written reports, webpages, and social media. 

 
 

 



Tagging UNC-53/NAV-2 with Green Fluorescent Protein for Imaging 

Studies of Caenorhabditis elegans Development 

 

Kristopher Schmidt, Department of Biological Sciences 
 

Description: 

Cell movement is needed for a wide variety of processes including the development of the 

nervous system.  When neurons, the cells of the nervous system, are born, they move long 

distances to precise positions where they interact with other neurons or muscle cells.  Several 

proteins have been found to control the movement of neurons during development.  One protein 

known to control neuronal development in the soil nematode Caenorhabditis elegans is UNC-53.   

UNC-53 is so named because worms that lack the unc-53 gene have neurodevelopmental defects 

that result in an uncoordinated movement pattern, meaning that they are slow to move and do so 

in an irregular way.  There are several mammalian counterparts of unc-53 (aptly named the 

Neuronal Navigators, Nav-1,2,3), and observations that we make about unc-53 in C. elegans 

apply to mammals, including humans (Stringham and Schmidt, Cell Adhesion & Migration, 

2009; Maes et al., Genomics, 2002). Importantly, Nav genes contribute to many pathogenic states 

including cancer, neurodegeneration, and immune dysfunction (Carlsson et al., Genes 

Chromosomes and Cancer, 2012).  Cell biological studies exploring unc-53 in nematodes should 

therefore contribute to our understanding of the role of the NAVs in these diseases and in 

neurodevelopment more generally. 

Project: Tagging the unc-53 genetic locus with GFP (Green Fluorescent Protein):  

One of the principle tasks of cell biology is to determine where in an organism a particular 

protein is functioning.  Proteins that function cell-autonomously work within the cells where the 

observed defects (phenotypes) are found while proteins that function non-cell autonomously 

function in cells at a distance from where the observed cellular defects are found.  Work 

conducted so far has shown that unc-53 is expressed in cells where it is required, suggesting a 

cell-autonomous role.  For example, unc-53 has been found in the excretory cell, neurons and 

vulval cells, all cells whose migration is defective in unc-53 mutants.  While it is known which 

cells express unc-53, the location of unc-53 within cells is not known.  In other words, nothing is 

known about the subcellular localization of unc-53.  The aim of this project is create a novel 

strain of C. elegans that carries the unc-53 gene physically tagged to a gene for GFP, allowing the 

UNC-53 protein to be visualized within living animals.  This will be achieved using a 

combination of genetic and molecular approaches as well as a technique known as microinjection, 

where microliter amounts of DNA are injected into the small diameter gonad (~0.1mm) of larval 

worms followed by screening for transgenic animals. 

Background expected: 

Applicants should have a background in the biological and life sciences or specific experience 

working with model organisms like C. elegans.  This project employs classical and molecular 

genetics approaches and microinjection, so students with a specific interest or background in 

these areas are especially suited.  Also, first year students who have complete courses in the 

Department of Biological Sciences with an interest in pursuing graduate studies are also 

encouraged to apply.  

 

Anticipated Results:  

The purpose of this project is to extend our understanding of the subcellular expression of the C. 

elegans gene unc-53/Nav2.  It is anticipated that the student participant will become more 



knowledgeable cell guidance and cell migration generally and particularly as it relates to nervous 

system development.  They will also develop skills in molecular biology and microinjection.  

Lastly, it is expected that students will develop strong communication skills by producing a 

research paper, poster presentation, and a series of research presentations throughout their tenure. 

 

 



Traditional Ecological Knowledge and Ecological Restoration: how 

spirituality makes connections to the earth 

 

David Ostergren, Ph.D.  

Sustainable and Environmental Education Department 

Merry Lea Environmental Learning Center 
 

Description: 

This investigation explores whether a component of spirituality facilitates, hinders or is neutral in 

the process of ecological restoration. Two broad areas will be investigated; 1) ecological 

restoration that is dominated by a western science paradigm that tends to avoid spirituality and 

religion, and 2) traditional ecological knowledge (TEK) that is bound to culture and cultural 

practices and nearly always includes a spiritual component.  At its core, this is policy analysis but 

it has deep roots in ecology and peace making.   

 

According to the Society of Ecological Restoration, ecological restoration is the practice of 

renewing and restoring degraded, damaged, or destroyed ecosystems and habitats by active 

human intervention and action. Ecological restoration is also a means of sustaining the diversity 

of life on earth and re-establishing an ecologically healthy relationship between nature and 

culture. This latter goal is held in common for indigenous cultures throughout the world. TEK is 

knowledge about the environment handed down from generation to generation that is linked to 

culture and specific to geography.  Typically, it is passed down orally and held by indigenous 

communities as sacred or essential to the cultures spiritual and physical health. TEK differs from 

western knowledge in that western science is typically is written, generalizable, gathered and 

verified by experts and attempts to be objective.  As dominant cultures conquered or subsumed 

indigenous cultures, TEK has been ignored. Western ideology is characterized by the assumed 

ability, through science, to manage nature. However, over the last 20 years natural resource 

managers are recognizing that there are limits to management and ecosystems have been severely 

damaged. TEK offers historical, geographically rooted knowledge of centuries. But using TEK 

has challenges.  Important questions for practitioners include how reliable is the knowledge from 

one source and/or the knowledge from multiple sources? Or how does the cultural and spiritual 

aspect of TEK fit into the traditional, empirical scientific method for ecological restoration and 

management? 

 

The fundamental question is: ‗what role does the spiritual aspect of traditional ecological 

knowledge play in facilitating or hindering ecological restoration projects?‘  By analyzing current 

and historical literature and then conducting a couple of structured open-ended interviews with 

tribal representatives, the National Park Service and/or possibly the USDA Forest Service. This 

policy analysis will shed light on current ecological restoration projects. The student will 

participate in all parts of the research depending upon their ability 

 

Background expected:  

Students interested in this research need to have an introductory level of knowledge about policy 

analysis; preferably with the public policy course, the natural resource policy course, or both.  A 

student needs to be comfortable discussing the ideas, methods and basic ecological concepts of 

ecological restoration.  A large portion of time will be spent searching for and analyzing literature 

discussing ecological restoration projects and the incorporation of TEK. Students should have 

some interest in National Park Service management and/or Native American justice. The 

successful applicant will also be willing to read one book before starting in June. Students should 



have good writing skills, the ability to work alone, and the ability to read, digest and 

communicate essential ideas.  

 

Anticipated Results:  

Write a literature review built on prior work by David Ostergren, and utilizing new reference 

material.  Add to a summary of NPS restoration initiatives in the Midwest with special attention 

to Indiana and Michigan. Contact ecological restoration personnel in a wide range of jobs to ask 

about their knowledge of TEK, what are the main benefits and challenges to using TEK with 

specific reference to spirituality. This qualitative research is in preparation of more thorough 

quantitative work. They will complete a draft article suitable for revision into a submission to a 

scholarly journal. 

 

Merry Lea Residency 
Housing will be provided at Merry Lea Environmental Learning Center in a dorm like setting at 

Reith Village.  Cooking accommodations are provided and the expected to abide by the same 

community living expectations as would be found on campus.  Office space at Merry Lea will be 

provided for the student to work in concert with David Ostergren, the supervising faculty person. 

 

 

 

 
 

 

 

 

 

 

 

 



Woody Perennial Polyculture: Redeeming agriculture through 

ecological restoration 

 

Dale Hess, Sustainability and Environmental Education Dept. 
 

 

Description: 

Of Indiana‘s almost 23 million acres of land area, 20 million used to be forested. The Indiana 

state seal is revealing; a woodsman chopping down a tree represents civilization subduing the 

wilderness. Today fewer than 5 million acres of forestland remain and close to 13 million acres 

are farmed. Most forests are located in the southern half of the state. 

 

The majority of carbohydrates, oils and proteins that feed humanity are produced through the 

cultivation of annual crops. Corn, soybeans and popcorn are by far Indiana‘s leading annual field 

crops yielding 934, 267, and 221 million bushels, respectively (2009 figures). This reliance on 

annual crops has been viewed as a sign of civilization, but we are only beginning to understand 

that too much of the wrong kind of food is a major cause of chronic disease in our own and other 

industrialized societies today. The eradication of perennial ecosystems is a prerequisite of sowing 

annual crop seeds. We choose to ignore the fact that every human society that has relied on 

annual crops for its staple foods has collapsed.    

Merry Lea contains almost 1,200 acres of mixed forests, grasslands, wetlands and lakes, with a 

wide diversity of native plant and animal species. The Merry Lea Sustainable Farm is unique in 

that restored prairies and woodlands surround it. We are joining the growing effort to research 

and model an ecologically sound, agriculturally productive, and economically 

viable alternative to the corn-soybean rotation prevalent in the Midwest by returning the land to 

its native configuration of interspersed vines, brambles, shrubs, understory and canopy trees. 

 

The Woody Perennial Polyculture (WPP) site will include vines (grapes and kiwi), brambles 

(blackberry and raspberry), shrubs (aronia, currant, elderberry, and gooseberry), understory trees 

(apple, cherry, hazelnut, pawpaw, peach and pear) and canopy trees (chestnut, shagbark hickory, 

and swamp white oak).  In its first year the project will include three main components: 1) use of 

GPS and GIS, soil maps, and soil probes to characterize the soils in our 4-acre WPP site; 2) 

conduct a diversity assessment of plants and insects in the alleyways between tree rows to 

provide baseline information (this area will be grazed in the future); and 3) assist with site 

maintenance and development. The former will involve consulting pertinent literature and 

conversations with botanists, land managers, and other professionals working in this field. The 

latter will involve monitoring plant establishment and growth, species-specific phenology, 

mowing/weed management, documentation of disease presence on each species, and helping to 

install wood mulch and fencing. Depending on student interest and availability, they could be 

involved in installation of the plants, which will occur between April and early June, 2014. Time 

could also be spent on assisting with Merry Lea‘s bird banding research, as the WPP site will 

provide a unique location for potential placement of an additional mist net.  

 

Background expected:  

This work is best be suited for a mid- to upper-level student who has some familiarity with 

ecological field techniques and approaches, as well as the ability to independently conduct 

academic background reading. The individual should enjoy outdoor, physical work and the 

opportunity to learn about Merry Lea‘s fascinating, diverse soils.  

 

 



Anticipated Results:  

1) Map detailing the soils of the Woody Perennial Polyculture site. 

2) Body of data that is not only of value to research at Merry Lea‘s WPP site, but 

contributes to the effort of the Urbana, IL-based Savanna Institute to evaluate the 

viability of savanna-based restoration agriculture systems across the Midwest. 

3) Development of the student‘s field research capabilities, as well as of their botanical and 

ecological knowledge. It is expected that this work will be a good foundation for 

subsequent graduate studies in these or related fields.  

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



An Investigation of the Dynamics of Cholesterol-Nystatin channels in 

Biological  Membranes 

Carl Helrich, Department of Physics 

 Description:  
Cholesterol plays a major role in mammalian biological membranes.  It is a principal 

membrane component and a major topic of research at this time. For example, we believe 

that incorporation of some proteins is facilitated by cholesterol structures in the 

phospholipid bilayer that forms the membrane.  And cholesterol seems to be involved in 

membrane signaling. 

 

The exact form of the cholesterol structures in a membrane is controversial. Some believe 

cholesterol clusters are without microscopic structure, while others believe that 

cholesterol forms regular geometrical lattice structures (superlattices) in lipid bilayers.  

 

The Goshen College biophysics group has experimental and theoretical evidence for the 

existence of superlattices of ergosterol in membranes. Our experiments on ergosterol 

supported nystatin channels in membranes permitted us to develop and successfully test a 

superlattice model.  

 

Cholesterol and ergosterol molecules differ only slightly from one another. However, our 

experiments in the summer of 2011 showed that the behavior of cholesterol supported 

nystatin channels differs radically from that of ergosterol supported nystatin channels. 

The fusion of vesicles containing cholesterol supported channels with phospholipid 

membranes produces large currents that flicker and decay spontaneously, if at all. This 

seems to indicate a stability of the nystatin-cholesterol system for which we presently 

have no understanding.   

 

In the summer of 2012 we stumbled upon a new approach, which measures the initial rate 

of formation of ergosterol supported nystatin channels and relates this to the ergosterol 

microstructure. The variation of this initial rate of channel formation with mol fraction of 

ergosterol in the bilayer had distinct peaks at points for which we know superlattices are 

present. This seems to be a classic signal for the system we understand. Then in the 

summer of 2013 we discovered that the frequency of current spikes showed the same 

relationship.  

 

Our primary object in the summer of 2014 will be to study the initial rate and spike 

frequency behavior in two single-component phospholipid membranes with the objective 

to tie these observations together into a more complete understanding of the dynamics.  

 

The experimental work will be based on artificial planar phospholipid bilayers. This is a 

technique which has common application in biophysics and neural and medical sciences.  

 

Background Expected:  
In principle a student can begin experimental work from scratch. Interest in the topic, 

some experimental dexterity, and a good dose of patience are very helpful. But no 

specific coursework is required. One of the finest experimentalists to work in this 

laboratory began as a first year student. 



 

Because biophysics is multidisciplinary, the Maple Scholar should have an interest in 

chemistry as well as physics and biology. An interest in mathematics would be welcome 

and would open possibilities for more detailed studies. 

 

Anticipated Results:  
From a scientific point of view we hope that the summer will provide an understanding of 

the biophysics of cholesterol, and possible amphotericin B supported nystatin channels in 

membranes. Form and function are strongly related in biology. So this may open a 

pathway to further understanding of the details of the biological function of cholesterol – 

which is like the Holy Grail. 

 

We regularly present our work at the annual meeting of the Biophysical Society. Our 

discovery of the relation between the initial rate of formation of ergosterol supported 

nystatin channels was presented at the 2013 (Philadelphia) meeting of the society. Our 

results on the spike frequencies will be presented at the annual meeting in San Francisco 

in 2014.  

 


