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in the Social Sciences and Humanities, in Mesa, AZ

25-28
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Washington, D.C.
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Proposal Writing Institute -  Bradley University, Peoria, IL

UPCOMING
CUR Institutes
Initiating and Sustaining Undergraduate Research Programs
Jointly Sponsored by CUR and NCUR

January 29-31, 2010
University of South Alabama, Mobile, AL
Application Deadline: December 1, 2009
Mentorship, Collaboration & Undergraduate Research in the Social Sciences & Humanities
February 5-7, 2010
Mesa Community College, Mesa, AZ
Application Deadline: January 4, 2010
Proposal Writing Institute
July 18-22, 2010
Bradley University, Peoria, IL
Application Deadline: June 1, 2010
For information on applying for these Institutes, registration fees, travel and lodging, please visit www.cur.org and complete the on-line application.
Questions may be addressed to the CUR National Office (cur@cur.org or 202-783-4810). Enrollment is limited so apply early.
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CUR Dialogues
February 25-28, 2010
Hamilton Crowne Plaza
Washington, DC
CUR Dialogues is designed to bring faculty and administrators to Washington, D.C. to interact with
federal agency program officers and other grant funders.

Workshops and plenary sessions will:
• tell participants about grant opportunities in research and education, both new and ongoing;
• help faculty learn how to find new funding opportunities;
• help faculty develop grant proposal writing skills.

Participants will:
• meet in small groups and talk with program officers and grants management officers -NSF, NIH, NEH, DOE, NE, and more;
• take the opportunity to communicate directly with program officers and grants administrators
concerning grant requirements and funders’ priorities;
• share ideas with colleagues.
In addition, CUR Dialogues provides a setting for funders to learn of the interests, needs, and concerns of researchers
and educators relative to funding opportunities. CUR Dialogues have spawned many ideas for grant programs,
and have helped agencies to refine their program guidelines.
Who should attend: Faculty at all career stages; undergraduate research directors; grants administrators; development officers.
Additional Workshop Offerings
Two additional programs will be offered February 27-28, 2010. These programs will begin at the conclusion of CUR Dialogues.
Proposal Writing: Beyond the Basics
and
Ethical and Responsible Research Practices
What are They and Why They are Important
Register Online!
www.cur.org

Council on Undergraduate Research • www.cur.org
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FromCUR President
By the time you read this column, those of you in academe will
most likely be winding up the fall semester or you may already
be finished with it. For CUR it has been an extremely busy and
productive few months. You may have heard by now that CUR
has been awarded two NSF grants to continue working with
institutions to help further institutionalize undergraduate
research and get more faculty and students involved in collaborative scholarship. These grants affirm the positive impact
that CUR has had, through its institutes and workshops, on
participating institutions. A number of CUR members have
submitted proposals for symposia sessions sponsored by
a wide number of organizations and several of these have
already been accepted. Over a single weekend, a handful
of CUR leaders along with staff from Washington Partners
wrote a statement that was submitted as part of the official Record for a House Science and Technology Committee
(Subcommittee on Research and Science Education) Hearing
on “Encouraging the Participation of Female Students in STEM
fields”. With Washington Partners and the CUR Government
and External Relations committee, we have reviewed proposed
legislation (draft bills) and, where appropriate, recommended
some language that could serve to benefit the undergraduate
research enterprise. Nancy Hensel and others are exploring
potential national and international collaborations in an effort
to organize symposia with very exciting themes related to
undergraduate scholarship. All of these efforts, of course, are
important in demonstrating CUR’s role as the national voice
for undergraduate research. If I listed all of the ongoing initiatives and all of names of the contributors to these efforts, I
wouldn’t have space left to write anything else. But you know
who you are. So a big thank you to all of you who have worked
so hard on behalf of CUR and faculty-student collaborative
scholarship – be it on the campus or national level.
Despite all of this good news, I would be remiss if I did not
acknowledge the economic difficulties that threaten many, if
not all, of our campuses and our collective efforts to enhance
undergraduate scholarship. The problems in the financial markets have deeply impacted endowments – both for our institutions and for foundations that have been important sources
of funding for faculty and students conducting research.
Many campuses trimmed budgets last year and now are
examining where further cuts can be made. Many colleges are
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legitimately concerned about recruiting and retention at a time
when families have lost jobs or homes, or are now hesitant to
take on additional debt to pay for college. Some institutions –
especially community colleges and public institutions – have
the opposite problem of too many students. I have talked to
a number of faculty acquaintances from across the country
who relay stories of burgeoning class sizes and students who
can not register for enough courses to be considered full time.
Faculty at these institutions are often being asked to take on
greater teaching responsibilities, which, in turn, impacts the
amount of time they have to mentor students in research and
creative endeavors.
These threats come at a time when there is unprecedented evidence of the value of undergraduate scholarship for students
in terms of engagement, learning, and retention from NSSE and
AAC&U reports, from disciplinary societies, and from assessment studies by a number of groups such as those headed
up by Elaine Seymour and David Lopatto. Of course, any of
us who have personally mentored students in research know
how transformative the experience can be for them. But now,
data from respected sources exists to back up our anecdotal
evidence.
So how do we take these endorsements of undergraduate
research and use them in our campus recruitment efforts? Does
the promise of participating in undergraduate research, scholarship or creative activity resonate with 16 and 17 year olds who
are thinking of where they should apply to college? I suspect
that it depends on their background. First-generation students
and those from under-represented groups may be less likely to
have the question of “Are there opportunities to do research at
this school?” on their list of things to ask when visiting a campus or exploring institutional websites. (Ironically, assessment
data suggests that participation in research might benefit such
students more significantly than it does for highly motivated
students who come from families with a long legacy of attending college.) Are our admissions offices fluent in describing
how research is an important attribute of an undergraduate
education? CUR needs to be developing a list of talking points
for prospective students, their parents and high school career
councilors – as well as for our campus offices of admissions
and student enrollment.

Council on Undergraduate Research • www.cur.org
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In a column that appeared in the New York Times (9/4/09)
entitled “Why College Costs Rise, Even in a Recession”, the
reporter Ron Leiber interviewed the president of Lafayette
College -- a private liberal arts college in Pennsylvania with
a long history of both high levels of faculty scholarship and
strong support for undergraduate research. The focus was on
the high tuition price tag at private liberal arts colleges. The
reporter asked “Couldn’t Lafayette lower costs by demanding
that the faculty perform less research and teach one additional
class?” I applauded President Daniel Weiss’s response: “The
question is what is the quality of that interaction? Our faculty
must have the opportunity to revitalize their teaching through
research.” Unfortunately, the reporter went on to quote other
individuals who have raised the old debate of research vs.
teaching.
The public criticism of higher education often reflects a lack
of understanding that there are different types of institutions with different missions. For many colleges and universities, the mission goes far beyond teaching and learning and
includes expectations of scholarship and tangible outcomes
that advance the array of disciplines represented by the institution and make important contributions to society. This point is
articulated in an op-ed written by Drew Gilpin Faust, the president of Harvard, entitled “The University’s Crisis of Purpose”
which was published in the New York Times the same week as
that by Mr. Leiber (9/1/09 issue). She notes that
“Even as universities, both public and private, face
unanticipated financial constraints, the president has
called on them to assist in solving problems from
health care delivery to climate change to economic
recovery.”
President Faust goes on to speak of the public perception
of the “failings of higher education” resulting really from the
public failing to understand the multiple missions and expectations of higher education in the U.S. She provides an eloquent
response to such public criticism:

The need for innovation to solve the really great challenges
confronting our country, humanity, and the planet is obvious. This innovation will often involve scholarly work across
disciplines – the theme of this issue. In the past, many of the
major advances in science and technology and solutions to big
problems have come, at least in part, from research conducted
at institutions of higher education. I noted in my last column
the CUR summit on Transformative Research and that we found
that research leading to important innovations can be and is
being done at undergraduate institutions and with undergraduate students.
Essential to such innovation, to the development of a researchrich curriculum, and to high-quality undergraduate research
experiences are first-rate faculty scholars and research mentors. Yet with the ongoing financial belt tightening, many professional development opportunities, sabbaticals, and travel
funds are being reduced or temporarily eliminated. Without
continued investment in our faculty through professional
development, are we compromising their ability to continue
successful programs of scholarship, and consequently, facultystudent collaborative research?
We now have solid evidence of the value of faculty-student
collaborative research for the student and for teaching and
learning. Next, we need to collect data about the valuable outcomes of such collaborations in terms of tangible products that
benefit the larger community. As we collect this data, we need
to create narratives to clearly communicate the value of these
outcomes – be they technical solutions or creative works of art
– to the public and clearly show how they are often the benefactors of the investments made in higher education. Indeed,
we must become ambassadors for a very important part of our
institutional mission – high quality research and creative works
that benefit the broader community and engage our students in
making meaningful contributions to the greater good.

“Higher education is not about results in the next
quarter but about discoveries that may take — and
last — decades or even centuries. Neither the abiding questions of humanistic inquiry nor the winding
path of scientific research that leads ultimately to
innovation and discovery can be neatly fitted within
a predictable budget and timetable.”

Council on Undergraduate Research • www.cur.org

Diane Husic

CUR President
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Save the Date

CUR 2010 National Conference
UNDERGRADUATE RESEARCH AS TRANSFORMATIVE PRACTICE:
Developing Leaders and Solutions for a Better Society
Weber State University, Ogden, Utah
June 19-22, 2010
Bringing undergraduate research together with other high-impact, engaged-learning practices
Examining the policy and practice implications of our research
Making research experiences a universal practice for undergraduate students
Using undergraduate research to help students engage with the world
Drawing underrepresented students into our fields

Plenary Speakers
Robert J. Full
Chancellor’s Professor
Director Poly-PEDAL Laboratory & Director of the Bio-AAPE Center
Department of Integrative Biology
University of California at Berkeley
“The Value of Interdisciplinary Research-based Instruction”

Mary Alice Morgan, Andrew Silver & Hannah Vann
S.T.O.P. (Sex Trafficking Opposition Project)
Mercer University
“Research as Activism: The University and Anti-Trafficking Community Movement-Building”

P. Gabrielle Foreman
Professor of English and Comparative Literary Studies
Occidental College
“Activating the Archive: Transformative Practices and Community Partnerships”

Workshops
Poster Sessions
Interactive Sessions
Proposals will be due by November 15, 2009. Online proposal submission is now available at www.cur.org
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FromCUR Executive Officer
I have just returned from attending the Inaugural Australian
Summit on the Integration of Research, Teaching and Learning
where I made a presentation about CUR and undergraduate
research in the US. The summit was sponsored the Australian
Learning and Teaching Council (ALTC) and I was invited to serve
on the international advisory committee for Dr. Angela Brew’s
ALTC National Teaching Fellowship. The other American members of the advisory committee were Elaine Seymour and Linda
Slakey and both also made presentations. The summit was
attended by all but three of the Australian public universities
and several members of policy councils. While the trip was
very short, I was pleased that CUR had the opportunity to be
represented at the summit and I hope it will lead to more sharing of undergraduate research efforts between our country and
Australia as well as our British colleagues who also attended
the summit.
While I was at the summit I had several emails about recent
awards for CUR members. I would like to congratulate
Laura Guertin, Geology; Lisa Gentile, Biology: Michael Dorff,
Mathematics; and Tom Wenzel, Chemistry who recently
received awards from their respective disciplinary societies
for their outstanding teaching and work with undergraduate
students. When I am invited to speak about CUR, I always say
that I have the opportunity to work with the best faculty in
the country. These awards and others that our members have
received certainly attest to the truth of my statement.

institutions include 33 private institutions, 13 public institutions and 2 historically black colleges and universities. These
institutions have made a strong commitment to incorporating
undergraduate research throughout the campus and providing
research experiences for as many students as possible. This is
especially significant since CUR has recently added an Arts and
Humanities division and we hope that more faculty in these
disciplines will become engaged with undergraduate research.
Many CUR members are active in supporting undergraduate
research by promoting the work of CUR. This fall Linda Blockus,
Kathleen Parson, Ted Hodapp, Andrea Chapdelaine, Naomi
Yavneh, Laura Guertin, and Isabelle Cherney distributed CUR
materials at meetings where they made presentations. We are
most appreciative of their assistance in letting others know
about CUR. If you are attending or presenting at a conference
and would like to distribute CUR materials, we can send them
directly to your hotel.
The success of CUR can be attributed to the commitment of
its members to undergraduate research and providing quality
experiences for their students. CUR truly is an organization of
the best faculty in the country.

There is more exciting news for CUR. The National Science
Foundation has awarded CUR Course, Curriculum, and
Laboratory Improvement Phase Two and Phase Three grants.
The Phase Two grant for $360,000 will allow CUR to assist
96 community colleges to develop undergraduate research in
STEM disciplines. The Phase Three grant for $999,999 is a collaborative grant to work with public and private college and
university consortia and state college and university systems.
Both grants offer significant opportunities for CUR to support
undergraduate research on campuses with emerging programs
and to deepen the impact of undergraduate research across
systems and consortia.
Finally, CUR is pleased to welcome 46 institutions committed to CUR’s new enhanced membership program. These

Nancy Hensel

Executive Officer
Council on Undergraduate
Research

Council on Undergraduate Research • www.cur.org
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FromCUR Issue Editor

Undergraduate Research at the Intersection of Disciplines
Like the proverbial high school cafeteria, many of us sit at
our own disciplinary table in isolation from our colleagues in
other academic disciplines. In fact, as we conduct research in
our subfield of specialization, it can often feel like we are sitting at a separate table from our departmental colleagues. The
CUR Focus articles in this issue highlight the rich and rewarding
experiences that come from crossing our disciplinary boundaries. The following articles illustrate the keys to success as well
as the challenges for interdisciplinary and multidisciplinary
undergraduate research programs.
Conducting research with undergraduates at the intersection
of disciplines can seem like a daunting task, but the authors
of our Winter 2009 articles provide valuable keys to success
and enlightening assessment data. John McKillip describes a
student-developed project, a documentary entitled State of
Assault, which involved undergraduates from seven majors
and three colleges as well as community partners. He notes
several keys to success: recruiting students for success, macromanaging group dynamics, cultivating student professional
development, and leveraging immediate impact for longterm sustainability. David Osgood and colleagues describe
the Albright Creative Research Experience (ACRE) that has
encouraged undergraduate research across disciplines since
1997. The authors identify challenges to running an interdisciplinary undergraduate research program that range from
buy-in across disciplines to communication to administrative
backing. Assessment of the ACRE Program reveals that humanities faculty and students rank their experiences as more interdisciplinary than colleagues in the social or natural sciences.
Furthermore, students in the social and natural sciences rank
their experiences as more interdisciplinary than the program
faculty. The authors note the challenge of involving more
faculty and students from the humanities and social sciences.
Janet Stocks and Sandy Gregerman provide valuable assessment data from an analysis of 19 of the 26 schools that have
received NCUR/Lancy grants for interdisciplinary research
projects. Several common themes emerge from the assessment
data: students embrace interdisciplinarity even as their faculty
mentors reported difficulty in implementing interdisciplinary
projects, communication is essential, interdisciplinary means
different things to different people, involving the arts and
humanities can be challenging, and working across disciplines
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can be challenging when there are different policies regarding
scholarship. The authors note several campus conditions supportive of success: the Lancy grant served as a catalyst for a
campus ready to embark on undergraduate research, the project was well designed, it attracted somewhat younger students
than originally anticipated, and a campus champion was able
to make campus-wide connections. Further assessment data
come from Davyda Hammond and Melinda Lalor’s analysis of
feedback from participants in the University of Alabama at
Birmingham Research Experience for Undergraduates (UABREU) in environmental health engineering. Students listed the
mentor pairings, the diversity of projects, the hands-on experience, and the interdisciplinary nature of the program as the
greatest strengths of the UAB-REU.
The collection of articles in this issue reveals exciting opportunities for interdisciplinary and multidisciplinary undergraduate
research. The State of Assault documentary at the center of
the McKillip article poignantly addresses current problems in
dealing with the physical and emotional needs of adult sexual
assault victims as well as the backlog of forensic evidence in
crime laboratories nationwide. Teri Shors and Susan McFadden
illustrate how the 1918 Influenza and U.S. Polio epidemics of
the 1940s and 1950s can be investigated by undergraduates
in multiple disciplines. The Flu Project involved students
from biology and microbiology, anthropology and religious
studies, and psychology. The Polio Project brought together
undergraduates from biology and microbiology, nursing, psychology, history, and communications. The projects created
an awareness of the different types of research methods utilized across disciplines. Todd Eckdahl and colleagues describe
the exciting possibilities of synthetic biology research to
creatively engineer living cells as part of the international
Genetically Engineered Machines competition. The authors
have brought together undergraduates from biology, chemistry,
and mathematics to engage in multidisciplinary synthetic biology research. From a documentary to the Flu and Polio Projects
to synthetic biology research, undergraduates are learning
firsthand the value of conducting research at the intersection
of disciplines. The vignettes in this issue highlight the intriguing
interdisciplinary research opportunities for undergraduates in a
first-year composition course, an entry-level course, nanotech-
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nology research programs, archeological geophysics research,
and a program of research on fear and terror.
While the six articles and vignettes in this printed volume
provide a variety of perspectives on undergraduate research
at the intersection of disciplines, we encourage you to
explore the articles related to this theme in the CURQ on the
Web (http://www.cur.org/quarterly/webedition.html). The
Winter 2009 CURQ on the Web articles illustrate the dynamic
opportunities for interdisciplinary research through research
abroad programs. James Bolender and Anita Hunter describe
a sustainable community development program in Uganda
that involved nursing, business, and arts and sciences. Amy Orr
outlines the development of a course “How Children Learn:
Scandinavian Schools, Society and Culture” which is designed
to provide students with a better awareness of sociological/
educational principles that relate to education in Sweden and
Norway. These valuable articles echo the themes of this issue
that funding, institutional support, and communication across
disciplines are essential elements of success.

We hope that the articles in this issue spur you to step away
from the comfort zone of your disciplinary table to engage
others in the “academic cafeteria.” The authors of these articles
teach us the value of interdisciplinary research for faculty and
students in a variety of disciplines, but the benefit can go well
beyond the research group of faculty and students. Eckdahl and
colleagues observe that “many of the most profound discoveries have occurred at the boundaries between traditional scientific disciplines.” Janet Stocks and Sandy Gregerman eloquently
note “there are many important and interesting questions in our
world today that will not be satisfactorily explored unless we
are able to bring together expertise from various disciplines.”

James T. LaPlant

Valdosta State University
CURQ Issue Editor

In this issue of CURQ on the Web
CURQ on the Web, Winter 2009 edition
www.cur.org/quarterly/webedition.html
The Uganda Project: A Cross-Disciplinary Student-Faculty Research and Service Project to Develop
a Sustainable Community-Development Program.
James P. Bolender, Jr. and Anita J. Hunter

Taking Advantage of Opportunity: Interdisciplinary Undergraduate Research Abroad
Amy J. Orr

Call for Submissions of Articles on the Theme “International Perspectives on Undergraduate Research”
Mick Healey and Alan Jenkins

Supplement to Interdisciplinary Research Projects Supported by the NCUR/Lancy Program
Janet Stocks and Sandy Gregerman

Supplement to Synthetic Biology as a New Opportunity for Multidisciplinary Undergraduate Research
Todd T. Eckdahl, Jeffrey L. Poet, A. Malcolm Campbell, and Laurie J. Heyer

Supplement to Facilitated Learning Through Interdisciplinary Undergraduate Research Involving Retrospective
Epidemiological Studies and Memories of Older Adults
Teri Shors and Susan H. McFadden
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John McKillip
Ball State University

Transformative Undergraduate Research: Students as the Authors of and
Authorities on Their Own Education
An important component of our university’s strategic plan is to
offer interdisciplinary scholarly opportunities to all students
within the next few academic years. To this end, I sought and
received internal funding from the university’s Virginia B. Ball
Center for Creative Inquiry (www.bsu.edu/vbc/) for an exciting
student-developed project spanning seven majors and three
colleges at Ball State, as well as two community partners and
three dozen other collaborators off-campus. The title of this
immersive-learning research was “State of Assault.” Twelve
individually recruited students developed and produced a
30-minute documentary poignantly addressing current problems in dealing with the physical and emotional needs of adult
victims of sexual assault, as well as the backlog of forensic evidence (e.g., rape kits) awaiting processing in crime laboratories
nationwide.
The documentary told the story through the eyes of two survivors of sexual assault. The problems and proposed solutions
were well researched by student teams, and the documentary was showcased on regional public television in December
2008. It was subsequently nominated for three regional Emmy
Awards this year from the National Academy of Television
Arts and Sciences, and won an Emmy for editing in the nonnews category in September. In leading students through this
immersive-learning experience, I found four elements vital
to the success of interdisciplinary undergraduate research. If
addressed proactively, these can produce the most rewarding
interdisciplinary experience possible.

Rethinking Conventional Teaching Through
Research
Prior to writing the proposal for this interdisciplinary experience, I—probably like most other faculty members at Ball State
and similar institutions—had limited experience with research
or teaching students from outside my department. Although I
had continually revised my microbiology classes and labs, the
thought of implementing bold, nontraditional approaches such
as multi-, inter-, or transdisciplinary research on real-world
challenges (Graybill, Dooling, Shandas, Withey, Greve, Simon,
2006) was not something I had considered or even thought
possible. Likewise, my research in food safety was moving

10

Students Erin Slack, Kendra Phillips, and Megan Smith (left to right) pose with Sen.
Richard Lugar of Indiana as they visit elected officials on Capitol Hill during the CUR
“Posters on the Hill” event.

along a fairly standard track, involving some collaboration with
industry and colleagues outside my university over the years.
But once I discovered that one aspect of the molecular toolbox used in our lab for real-time characterization of bacterial
food pathogens could also be a sensitive tool with great promise in molecular forensics, I established a network of colleagues
outside of my comfort zone in bacteriology, in areas such as
criminal justice, forensic nursing, law enforcement, and sociology. This fairly recent transition has forever changed the way
in which I conduct research and run my classes. It has provided
a myriad of additional avenues in professional development
for myself and, more importantly, for my students. My current laboratory-based microbiology courses are now being
taught, or are being redesigned, to reflect a “teaching-throughresearch” approach more consistent with immersive-learning
ideals (Prince, Felder, Brent, 2007).
The “State of Assault” project, in particular, was designed and
completed through research-based engagement of students,
rather than through the traditional research-led approach
(Healey, 2005). In the latter model, the curriculum is built
around the content, which is selected and presented based on
the instructor’s previously established knowledge base. This
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approach typically utilizes existing personnel and traditional
means for disseminating information to students. However,
the research-based engagement of students in the project
allowed them to essentially create their own roadmap for how
the week-to-week progress would unfold, as well as how the
story would be presented in the resulting documentary to best
convey their research findings to a large audience.
The transferability of this immersive-learning/teaching model
to real-world applications varies according to the disciplines
involved, but in all cases, the students are connected to the
community at some level in order to see their efforts come to
fruition in the form of a tangible outcome or product (see bullet points below). Partnerships with industry, healthcare institutions, or a corporate entity provide a conduit for student-generated ideas to become reality, while allowing each participant
(including faculty) to cultivate professional contacts for future
employment, internship opportunities, or continued research
collaborations.
From an idea initially centered on a laboratory procedure—
real-time RNA detection in cells for differentiation of human
body fluids in forensic specimens—the initial project proposal
grew to include a more victim-centered approach. In discussions with colleagues regarding the backlog of DNA evidence
and the need for novel laboratory methods to alleviate this
problem, the direct issue of how this affects the victims immediately became important. The time delay associated with the
evidence backlog obligates local law-enforcement agencies to
store evidence (sometimes improperly) for extended periods,
which may compromise the quality of the specimens and
adversely affect the outcome of legal proceedings. Moreover,
in talking to criminal justice practitioners and forensic nurses, it
became clear that, in many cases, sexual-assault victims do not
receive adequate emotional support as the reporting process
is carried out.
Two questions soon became priorities: First, how could healthcare practitioners, law enforcement, and legal advocates better
meet the emotional needs of sexual-assault victims during the
process of developing evidence? Experts such as sexual-assault
nurse examiners and victim’s advocates are only available in
some communities to treat assault victims’ emotional needs
(see Campbell, 2009 for an excellent review of programs training sexual-assault nurse examiners). Moreover, funding for
training such experts is problematic for many smaller cities
or rural areas (http://www.sane-sart.com/). Secondly, how

could state governments successfully reduce or eliminate the
large backlog of sexual-assault evidence awaiting processing
(Counterterrorism and Forensic Science Research Unit, 2004)?
To help answer these questions, I created a seminar course
that followed the criteria for immersive learning at Ball State
University and would:
•

carry academic credit;

•

engage participants in an active-learning process that was
student-driven but guided by a faculty mentor;

•

produce a tangible outcome or product (in our case, a
30-minute documentary DVD);

•

involve students working in interdisciplinary teams;

•

include community partners and create an impact on the
larger community as well as on the student participants;

•

focus on student learning outcomes; and

•

help students define a career path or make connections to
a profession or industry.

Through the successful completion of our project, I am able to
offer four elements for success that I feel are not atypical for
implementing immersive-learning/interdisciplinary research
experiences with undergraduates. These embody strategies that
maximize a positive and productive learning environment for
students, while still offering them the independence to explore
their own creativity and achieve the project’s goals.

First Element for Success: Recruit for Both
Short- and Long-term Success
The success of any interdisciplinary undergraduate research
depends directly on the careful selection of students, since
each will bring to the team a unique perspective on the problems and questions to be addressed. Through one-on-one interviews with prospective students and/or written essays relating
to their understanding of the project’s broad impact, one may
objectively gauge some of these characteristics. Actually,
however, I have found that student recruitment is a subjective
process. I tried to keep in mind the importance of not only
selecting students who could contribute to our project’s success, but also those who would gain the most through their
participation. In so doing, I was able to give priority to students’
experiences and aspirations, rather than relying on traditional
screening by grade-point averages, recommendation letters,
etc., which became ancillary means of recruitment.
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Students listen to John McKillip explain the proper use of a micropipette, while
another student films the action during their participation in a DNA fingerprinting
exercise for the “State of Assault” project (photo courtesy of Laura Huffman, Virginia
Ball Center for Creative Inquiry at BSU)

Students from John McKillip’s interdisciplinary immersive-learning class gather to test
lighting and sound for an interview with a sexual-assault nurse examiner at the Ball
State School of Nursing (photo courtesy of Laura Huffman, Virginia Ball Center for
Creative Inquiry at BSU)

In other words, each student was (in person) able to justify
to me why and how they could contribute to our final set of
research objectives, as well as what they sought to gain from
others on the team. This approach (Hartline, Poston, 2009)
eventually allowed me to select twelve undergraduates majoring in seven fields across three colleges; they ranged in age
from 19 to 44. And while no recruitment method is foolproof,
I feel that this design let students know immediately that the
research project’s success relied directly on their expertise and
hard work.

dents majoring in telecommunications, nursing, and women’s
studies, with technical expertise (sound, lighting, equipment),
or a history dealing with victims of domestic abuse. The coordination team was responsible for arranging and scheduling
interviews and other off-campus activities, as well as planning
our capstone showcase at the end of the semester, when the
final version of the film premiered and was simulcast on public
television.

Second Element for Success:
Macromanagement
In a way, my role was very much that of a co-learner. However,
as the project coordinator, I set out from the beginning to
establish amicable group dynamics, but balanced with progress toward our stated objectives. Three working groups were
created, each comprised of four students possessing skills and
personal demeanors suited to the tasks of their specific team.
The research team surveyed the literature to formulate pertinent interview questions for experts in forensics and criminal
justice, as well as for the sexual-assault victims to be featured
in our film. This team also ended up writing and submitting an
abstract for the annual “Posters on the Hill” event sponsored
by CUR. Their abstract was accepted, allowing members of
the research team to travel to Washington, D.C. last May (see
accompanying photos). The interview team consisted of stu-
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By mentoring the teams through weekly group meetings, I was
able to offer guidance while empowering the students to make
the day-to-day project decisions on their own. By providing
students with opportunities to connect with professionals
in varied disciplines on campus and, especially, off campus,
each was challenged to be more accountable and productive
than he or she would otherwise be in a traditional classroom
environment (Person, Brew, 2002). Virtually all students soon
established a repertoire of community contacts in a variety
of professional disciplines, providing a mutually beneficial
arrangement during the project’s development. Weekly oneon-one meetings with each student and collection of students’ journal entries were also part of my management and
assessment plan, since students’ performance varied markedly.
Differences of opinion on how to accomplish defined project
goals and philosophical disagreements among students in
resolving internal problems were monitored closely through
these individual meetings with students. I implemented several
interventions during the semester, including changing students
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on two of the teams in an effort to streamline group dynamics
(Younglove-Webb, Gray, Abdalla, Thurow, 1999).

Third Element for Success: Cultivate
Students’ Professional Development
As the project coordinator, my goal was to enable students to
complete a high-quality, 30-minute documentary on the problems and solutions associated with sexual-assault casework.
However, equally important to me was that this immersivelearning experience also be an exercise in practical professional
development for every student. To that end, we spent the first
hour of each day for the first three-and-a-half weeks reading
and discussing the principles outlined in a leadership-development book (Maxwell 1999) and how those ideals could be
applied during and after the completion of our documentary.
These discussions were augmented with speakers on other
practical topics directly relating to our film’s success. For example, students were exposed to forums on developing interviewing skills, seminars on victimology and psychotrauma, an
interactive digital tutorial on procedures used by sexual-assault
nurse examiners, digital editing of film, storyboarding the documentary, and procedures for obtaining informed consent for
the use of human subjects in research from the director of our
university’s institutional review board (IRB). Every student had
to complete these modules, and the research team successfully wrote and submitted (through IRBNet) a protocol for use
of human subjects that was approved by our IRB so that they
could proceed with interviews of sexual-assault victims. These
steps resulted in all twelve students receiving NIH certification
to work with human subjects.
This blend of topics also afforded each working group the
opportunity to mentor others in the class on the technical
knowledge or expertise needed as the film developed. For
example, telecommunications students assisted other majors
on use of editing software, provided instructions on how to
capture film and log tape, and use of the hand-held digital
video camera for completion of our metafilm. Thus, all twelve
students had their turn at completing these jobs. Likewise, the
two biology majors in the group assisted the rest of the class
during a day we spent in the molecular biology laboratory
performing a DNA fingerprinting experiment, which involved
restriction enzyme digestion, agarose gel electrophoresis, and
digital photodocumentation of our DNA banding patterns.

By semester’s end, each discipline represented by the varied
majors had shared with the others its specific lexicon and
technical jargon to at least the level of “working familiarity.”
In addition to the three telecommunications majors who were
part of the project, two additional students were recruited to
write the musical score for our film, although they were not
officially enrolled in the project.
Emotional support for students was necessitated by the seriousness of our subject matter. The director of our university’s
counseling services visited our class and explained the expertise offered by the office and the staff specialties, as well as
providing some general guidelines to assist students in dealing directly with sexual-assault victims. This was particularly
important, as more than one member of our group had themselves been victimized.
In these ways I tried to address as many aspects of students’
professional development as possible in order to maximize
active student learning, scholarly engagement, and productivity (Hunter, Laursen, Seymour, 2007; Ryser, Halset, Thien,
2009). Achieving the goals of our research plan could only
be successful if each member of the student teams was being
appropriately and realistically challenged, and was mutually
respectful of each other and of our off-campus collaborators
and community sponsors. I tried to emphasize that it is not just
getting there that matters; how you get there also defines your
character, leadership potential, and by extension, your professional success.

Fourth Element of Success: Leverage
Immediate Impact into Long-term
Sustainability
The momentum immediately following our final showcasing of
the documentary was fueled by the students’ excitement over
having the project completed, being able to screen the film
to the public in an open forum, and broadcasting it on public
television (www.stateofassault.com). However, the impact of
the research efforts must persist far beyond the initial splash
created by the final, tangible project outcome. Any worthwhile
research endeavor should allow any of the willing and able
participants multiple opportunities to locate and capitalize
on related research opportunities after the initial project ends.
These opportunities usually come about when the research
results are presented in a professional venue, such as at con-
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ferences or in publications, providing the needed exposure to
scientific and lay audiences. Our project was no exception to
this, and since the project’s completion, the documentary and/
or the poster prepared by our research team has been shown at
regional conferences. These have included the Indiana Branch
Meeting of the American Society for Microbiology (IBASM),
the Butler University Undergraduate Research Conference,
our BSU Student Research Symposium, and Spring 2009 BSU
Women’s Week (all with students as presenters). The highlight
of all of these presentations was the opportunity for me to
take three members of the research team to Washington, D.C.,
for the CUR “Posters on the Hill” event last spring. Students
met with two Congressmen and Sen. Richard Lugar (R-IN) to
discuss the project’s social-policy implications, as well as the
interdisciplinary-research experience itself and what it meant
for their academic careers.
As the project coordinator, my role is to now use the momentum built by the project’s exposure as “preliminary data” of
sorts to write additional grant proposals supporting interdisciplinary undergraduate research. At the same time, I am
continuing to seek the marketing and distribution of our film
through my connections with one of our project’s community
partners, Holly Renz, a registered nurse who directs a local
sexual-assault treatment center. Ball State, like many institutions similar in size and scope, offers internal funding opportunities for innovative research projects, but several federal and
other external agencies support such efforts as well (Temple,
Ronnenberg, 2009).
Sustaining student research projects, as well as teaching
my regular course load and conducting my own research, is
becoming easier as I acclimate to the idea of integrating my
teaching with research, rather than perceiving these areas as
mutually exclusive. If a faculty mentor/principal investigator
approaches teaching and research from a student-centered
perspective, being good at one will make him or her better at
the other. Chapter 20 of the latest publication by CUR (Abraha,
Kanis, 2009) presents a very thoughtful overview of maintaining a dynamic undergraduate research program that meets the
technical, theoretical, and developmental needs of students,
while also allowing original contributions to the respective
disciplines.
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Summation
The participation of undergraduate students in original
research encourages them to pursue careers that address current complex scientific or societal problems (Russell, Hancock,
McCullough, 2007). For a subset of the undergraduate participants in “State of Assault,” the CUR “Posters on the Hill” was
an invaluable capstone experience for their research efforts
because it allowed them to see first-hand the social and
political importance of their work. Making traditional undergraduate research interdisciplinary allows the experience to be
more transformative in terms of its impact on students, and
it also maximizes the resulting societal implications. Several
inquisitive minds blend into a single creative effort to solve a
problem well outside the grasp of a single investigator (Cech,
Rubin, 2004).
Undergraduates (or any student research team for that matter)
from diverse majors, with differing approaches to solving problems, and spanning a wide age range will disagree from time
to time on a variety of issues. It is vital to the success of the
project that this negative energy be neutralized or immediately
shunted back into the project in a way that achieves positive
results, so that students grasp the notion that the research
objectives and the end results of their efforts far overshadow
their own selfish whims or capricious temperaments. Results
matter. How the students learn to work with each other to
obtain these results matters even more. Lifelong-learning
includes building strong and positive collaborations through
interdisciplinary efforts that cannot be replicated in a traditional classroom (Campbell, Skoog, 2004). Students’ subsequent success will be built upon their ability to cultivate these
professional relationships through creative inquiry and positive, character-based leadership qualities. These are the ideals
consistent with a fruitful and rewarding career in research.
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How Can An Interdisciplinary Research Program Be Managed Effectively?
Interdisciplinarity is rapidly becoming a crucial element of
both undergraduate and graduate studies. Kleinberg (2008) has
tentatively suggested that “the twenty-first-century university
marks the ascension of interdisciplinarity as the dominant educational paradigm.” Albright College’s Undergraduate Research
Program—and earlier incarnations—have been encouraging
such research across the disciplines since 1997. Currently,
most of this occurs through the Albright Creative Research
Experience (ACRE), which sponsors collaborative faculty-student research (www.albright.edu/academics/CELAR/ACRE).
The program encompasses both disciplinary and interdisciplinary projects within a multidisciplinary discourse.
As its mission statement explains, ACRE seeks “to foster undergraduate scholarship, creative activity and research. The goal
of this program is to provide students with the opportunity
to engage in an in-depth learning experience that complements the breadth of the liberal-arts curriculum.” The program
is open to all disciplines and all full-time students and faculty. The inclusive nature, collaborative philosophy (mutual
ownership), and other program details set it apart from more
traditional disciplinary scholarship (research-assistant, independent-study models).
Generally, maintaining an interdisciplinary research program
reinforces the larger educational goals of liberal-arts institutions. The National Leadership Council for Liberal Education
and America’s Promise (LEAP) has engaged in a far-reaching,
multi-year study of what college graduates need to know. Its
2007 report describes an emerging consensus around four
“essential learning outcomes,” including “integrative learning”
involving the synthesis of ideas across general and specialized studies (AACU 2007). Moreover, one of the report’s 14
recommendations for curricula is that “every student engage
in some form of field-based learning and that faculty and
staff create opportunities (reflective forums) for students to
learn collaboratively and systematically from their field-based
experiences.”
At Albright, maintaining interdisciplinarity during the 12 years
of the program hasn’t always been easy. During the 2001-2005
span, ACRE risked becoming a sciences-only program, with
over 57 percent of the sponsored projects coming from the
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natural sciences, 28 percent from the social sciences, and only
14 percent from the humanities (Figure 1). In the following
years, however, the program was successfully restored to a
more representative pattern. In 2008, 11 out of 28 sponsored
projects originated from the humanities, while nine came from
the social sciences, and eight from the natural sciences (Figure
1). When examined more closely, however, the program is not
entirely representative of the campus community and challenges remain for encouraging successful research proposals
from all sectors.
We have learned that maintaining a strong interdisciplinary
research program demands an administrative approach that
can best be termed “interdisciplinary” as well. The fruits of
such an approach are ample: students from all disciplines,
not just the traditional stronghold of the natural sciences, are
offered the opportunity to engage in genuinely collaborative
research with a faculty member. For many students, their ACRE
project is a life-changing experience.

Challenges to an Interdisciplinary Program
Undergraduate research traditionally operates through a
disciplinary model administered primarily through departments (NAS 2004). In contrast, interdisciplinary undergraduate
research programs require input from multiple constituencies across campus. Such programs, particularly at principally
undergraduate institutions (PUIs), face a unique set of challenges arising from different methodologies, different mentoring models, and different administrative environments across
departments. We identify six challenges to running an interdisciplinary undergraduate research program:
1) A successful interdisciplinary program must achieve “buyin” from a cross-section of disciplines, translating into equal
divisional representation within the administrative structure.
2) Proper communication and dissemination of information
must be ensured so all participants can understand and benefit
from the experience.
3) Program components must be defined to be as inclusive as
possible of all disciplines, and program managers will need to
ensure the integrity of these components.
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Figure 1: ACRE projects by year and discipline.

4) The manner in which projects are selected must achieve fairness and avoid bias that might give one discipline an advantage
in proposal selection and resource allocation.
5) Disciplinary integrity must be maintained to realize scholarly
depth and coherence.
6) Administrative backing is critical to maintain fiscal and programmatic vitality.
Proper administrative structure is necessary to tackle these
challenges. Administration of the Undergraduate Research
Program (UGR) at Albright is the responsibility of a campuswide committee, in order to address the first challenge listed
above. This committee consists of seven faculty members,
with two representatives from each major division (humanities, natural sciences, social sciences) on campus and the
remaining faculty member serving as the chair and Director of
Undergraduate Research. Three student members, one from
each division, round out the committee. The formal responsibilities of the panel include budget oversight, selecting ACRE
recipients, liaising with other undergraduate research endeavors (honors program, independent study), and promoting student travel to scholarly conferences.
In order to foster clear communication, the second challenge
noted above, the committee meets regularly throughout
the academic year. The Director of Undergraduate Research
also consults the Provost and the Director of the Center for
Experiential Learning and Research. Further, the committee
operates under the campus-wide Educational Policy Council.
At least one member of the committee must also serve on
the College Professional Council, a group that oversees faculty
professional development.
Lack of communication has been cited as a major impediment to undergraduate research (NAS 2004). Effective communication by the committee can help surmount cultural and
scholarly barriers that keep disciplines from working together.

In the end, individual disciplines must be convinced that they
can benefit from participation in a joint scholarly endeavor. In
addition, we try to surmount administrative barriers by having
the committee properly linked to curricular decision-making
groups, bodies responsible for faculty professional development, and the general administration of the institution. Further,
the committee promotes the role of undergraduate research in
decisions regarding faculty rank and tenure; such decisions have
been identified as one of the primary barriers to faculty members’ decisions to engage in interdisciplinary research (Project
Kaleidoscope 2006).

Proposal Selection: Balancing Disciplinary
Representation
One of the primary roles of our undergraduate-research committee is defining the elements that are common to research
across the disciplines and using those elements to construct
guidelines for interdisciplinary scholarship. A common application format across disciplines enables fair evaluation, addressing the fourth challenge above. Faculty/student teams submit
a project description, a bibliography, a faculty statement
addressing his/her role in the project, the evaluation criteria,
and an itemized budget. Each member of the committee scores
proposals on each of the following criteria. Subsequently, these
scores are weighted by the percentages indicated and then
summed to form a single score for each proposal.
•

The learning opportunity for the student. (25 percent)

•

The collaborative nature of the project. (25 percent)

•

The degree to which the project complements and engages
existing literature, studies, methods, or creative practices
within the field of endeavor. (25 percent)

•

Appropriate scope of the project (Does the scale of the
project justify the time and expense outlined in the application? Is successful completion feasible?). (10 percent)
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Figure 2: Mean scores from the interdisciplinary survey question: 7 indicates a
strongly interdisciplinary experience, and 1 indicates lack of interdisciplinarity.
Error bars indicate the standard error around the mean, and the number of
respondents is indicated above each bar.

Figure 3: The mean proportion of ACRE projects relative to a) the number
of full-time faculty in each academic division and b) the number of student
majors in each division. Error bars indicate the standard error of the mean.

•

The probability of the project’s resulting in a significant
publication, presentation, exhibit, or performance for the
student. (10 percent)

•

The completeness of the proposal and the extent to which
it follows the guidelines specified on the application form.
(5 percent)

work in parallel, on separate papers or productions. In the
facilitative model, the faculty member intensively mentors a
student, but the student remains sole author. Insisting on defining “collaboration” as simply the “contributive model” would
result in a disciplinary bias (Gilliams, et al. 2008).

Numeric scores are not considered “iron-clad” in the decisionmaking process, but they serve to rank the proposals initially
and to focus subsequent committee discussion. Funding decisions, in fact, rarely vary greatly from the initial numeric rankings. However, projects occasionally are rejected outright due
to significant problems identified in a single criterion.
The funding criteria outlined above attempt to be disciplineneutral, to meet the third challenge noted above. A good
example can be seen in our equating of “publication, presentation, exhibit and performances.” Nevertheless, the criteria also
reflect more subtle considerations. For instance, “collaboration”
has different meanings across academic traditions. Whether by
institutional design or through self-selection, the humanities
(and the social sciences, to a lesser extent) are often poorly
served by the portrayal of “collaboration” as narrowly defined
by the “contributive model” common in the natural sciences.
Within the contributive model of collaboration students and
faculty work on the same project, but contribute different
steps or parts of the project. The finished product, however,
is the same: a co-authored paper or production. Programs that
seek to incorporate the humanities and social sciences must
understand the differing disciplinary perspectives. The humanities, for example, are more likely to make use of the “parallel
model” or the “facilitative model.” In the parallel model, faculty
and students work on the same text, topic, or idea, but they
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Creating an Interdisciplinary Community
ACRE promotes a series of campus events to facilitate group
exchange and to disseminate the results of undergraduate
research. Participants attend an orientation meeting that sets
the groundwork for interdisciplinary exchanges. Weekly meetings at which individuals present their work develop collegiality, and a picnic potluck at the end of the grant’s duration
provides additional social exchange and a celebration of the
experience. ACRE brings faculty members and students from
diverse disciplines together and asks them to talk about their
scholarship, but also to communicate it in ways accessible to
other disciplines. The non-judgmental, noncompetitive forum
enables cross-pollination of ideas and an appreciation for each
other’s work. In addition to a campus symposium, required of all
grant recipients, the UGR committee also promotes students’
participation in the National Conference for Undergraduate
Research and a county-wide undergraduate research conference sponsored by five higher-education institutions. Students
are typically fully funded to attend both conferences.
Participants in undergraduate research should be encouraged
to maintain disciplinary ties as well as interdisciplinary endeavors, in line with the fifth challenge above. The recognized
benefits of undergraduate research include learning methodology within a student’s chosen field and also exploring in-depth
disciplinary questions (NAS 2004, Lopatto 2006). It is important
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to avoid overwhelming the group with requirements that could
take away from disciplinary experiences. Departments should
take responsibility for initiating exchanges (formal or informal)
among students in their research groups. It can also be beneficial to give priority to conference travel that has a strong,
obvious link to a student’s academic program.
In order to run this interdisciplinary program, proper administrative backing is vital, to meet the sixth challenge noted
above. By operating on a campus-wide level instead of at the
departmental or divisional level, the ACRE program enables
the easy inclusion of disciplines that would be less likely to
administer their own collaborative research programs. Greater
disciplinary representation then enables all participants to
view their work in a broader context, and economically conserves administrative resources by reducing parallel administrative structures.

Assessing Learning Outcomes
Assessment of the interdisciplinary nature of the ACRE Program
includes three elements. The first is a question on a postprogram survey that asks student and faculty respondents to
“Rank the interdisciplinarity of your experience (either as it
pertains to your project or the ACRE experience as a whole).
Interdisciplinarity is defined here as a merging of different subject areas (e.g., natural sciences, social sciences, humanities) or
viewing your work through the perspective of these different
subjects.” Respondents can rank the experience on a scale of 1
to 7, with 1 indicating “not at all interdisciplinary” and 7 indicating “very interdisciplinary.”
The second element is an assessment of the proportions of
ACRE awards by disciplinary division, relative to the corresponding proportions of students and faculty making up each
division on campus. The final element is information gained
from survey comments.
The survey results for the interdisciplinary question indicate
that humanities faculty members and students rate their experience as more interdisciplinary than colleagues in the social
or natural sciences (ANOVA, P < 0.05) (Figure 2). Students were
also more likely to indicate a higher level of interdisciplinary
experience than were faculty, except in the humanities. This
could be attributed to different understanding by faculty
members of interdisciplinary work. Faculty members could
have multiple perspectives of interdisciplinary work and therefore exercise more discrimination in assessing this aspect of

their work. Overall, the mean scores would seem to indicate
that the majority of the respondents consider their experience
as at least somewhat interdisciplinary.
Figure 1 indicates that the number of humanities projects
tended to trail the number of projects in the social sciences
and especially the natural sciences, particularly from 2001
through 2005. Signs of a more interdisciplinary program structure appear in 2006 as projects in the humanities and social
sciences grew more numerous and frequently outnumbered
projects in the natural sciences. Figure 3 addresses the proportions of ACRE projects by academic division and considers full
and co-majors in those disciplines. Data represent 74 projects
from 2006 to 2009. Although humanities and social-science
projects frequently outnumbered natural-sciences projects, the
number of faculty members participating in ACRE relative to
the total number of faculty members in each division indicates
that a smaller percentage of faculty members in the humanities
(13.6% 4.4 SD) and social science (22.1% 9.8 SD) participate in
ACRE compared to the natural sciences (48.3% 14.4 SD). From
this perspective, the program has not yet reached equal representation by division.
Student participation also suggests that the humanities and
the social sciences are under-represented proportionally. In
addition, proposals submitted from the humanities and social
sciences are less likely to be accepted compared to submissions from the natural sciences. The percentage of accepted
proposals to submitted proposals was 79.9% 26.7 SD, 86.0%
18.8 SD, and 99.0% 3.6 SD for the humanities, social sciences,
and natural sciences, respectively, representing 153 proposals
submitted from 2004-2009.
Student and faculty comments reflect mixed sentiments about
the interdisciplinary aspects of the program. Students frequently list disciplinary aspects of the program as the most
beneficial, although they appreciate the interdisciplinary elements. For example, one student in the natural sciences noted,
“I enjoyed the meetings and presentations that my peers gave.
I thought that the meetings brought me closer to people that I
normally would not talk to due to differences in majors or lack
of interaction.” Some faculty members want still more of an
interdisciplinary focus; a humanities faculty member commented, “the weekly ACRE encounters should stress the significance
of the liberal arts as interdisciplinary and link, when possible,
students’ research and projects with others’.”
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Conclusion
After much care in constructing policies and structures to
maximize equity in the representation of academic divisions
and link to the larger college mission, the ACRE program now
supports humanities, social science, and natural science projects in roughly equal numbers. The program regularly supports
projects that vary from the traditional natural-science model.
Among them is an art project that constructed paper through
experimental methods resulting in an environmentally-themed
product, a theater project involving lighting design; an ethnographic exploration of middle-class teacher’s experiences in
schools dominated by low-income youth; the linguistic implications of ancient Greek philosophy interpreted through its
original language; and a historian’s account of the life histories
of Hurricane Katrina victims.
Despite these successes, the projects undertaken are not proportional to numbers of faculty or students across divisions
of the college. Moreover, the acceptance rate of proposals
is slightly lower for social-science proposals than for naturalscience proposals, and slightly lower again for humanities
proposals. Natural-science researchers rate their experiences
as “less interdiscplinary” than faculty and students from other
divisions, potentially indicating a greater feeling of “being in
their element” during their ACRE experience.
Perhaps there still exists a bias within the selection committee
whereby the specialized language and laboratory procedures
of natural sciences are regarded as especially impressive even
to those committee members from other academic divisions.
Perhaps they are given more benefit of the doubt. However,
given the apparent equity in divisional representation and procedure and the perception of integrity within the committee
membership, it is tempting to account for the lesser success
rates for humanities and social science proposals as resulting
from disciplinary cultural tradition. Perhaps students and faculty members in the natural sciences are more likely to think
of their work as “collaborative research” or as a potentially
grant-funded endeavor. Perhaps better proposals may be coming out of the natural sciences because faculty members are
more practiced in thinking about proposals and project design
in these ways.
Regardless of the origins of the remaining disproportionate
results, the architects of any interdisciplinary program must
question this situation. If the disciplines represented in the
ACRE projects were proportional to the numbers of faculty
members in those disciplines, the projects would be 54 percent
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humanities, 28 percent social science, and only 18 percent natural science. A similar distribution would result if the projects
were proportional to the composition of the majors designated by students. In both cases the natural sciences would
be under-represented and interdisciplinarity would have been
lost again for altogether other reasons. Indeed, it is likely rare
for any university’s undergraduate research projects to be composed proportionally. The concept and practice of disciplinary
representation remains a challenge.
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Interdisciplinary Research Projects Supported by the NCUR/Lancy program
The NCUR/Lancy program
From 1999 to 2008 the National Conferences on Undergraduate
Research (NCUR) and the Alice and Leslie E. Lancy Foundation
sponsored a grant program that funded summer interdisciplinary undergraduate research programs at 26 campuses
across the United States (see Table 1, available in the Winter
2009 issue of CURQ on the Web at www.cur.org/quarterly/
webedition.html). These campuses were large and small,
private and public, research universities, comprehensive institutions, and primarily undergraduate institutions. Most had
little, if any, experience conducting interdisciplinary scholarship, and most had little, if any, experience with undergraduate research on their campuses. From 2006 to 2009 the
authors conducted an assessment of these programs, focusing
primarily on questions about the benefits and challenges of
interdisciplinary research. In this article, we summarize those
findings.
NCUR/Lancy grants were awarded, in most cases, for a twoyear period. The grant for the first year was typically $40,000,
the second year $22,500. Funds were primarily intended to
cover student stipends for their participation in full-time
summer undergraduate research. Matching funds from the
institution were expected, particularly in the second year.
Grant proposals that featured a strong central theme or a
research question that required expertise from a variety of
disciplines were favored by the NCUR selection committee
and the Lancy Foundation.

Assessment Methods
The findings reported here are based on a multi-method
assessment of the NCUR/Lancy program that included six
campus visits, a focus group, a survey, and phone interviews
with faculty investigators. In all, 19 of the 26 schools (73 percent) that received NCUR/Lancy grants participated in the
assessment in one way or another.
Campus visits. We visited six recipient campuses during 2006
and 2007: Bowdoin College, Bridgewater State College, Buffalo
State College, St. Vincent College, Susquehanna University,
and Elmhurst College. The interviews were exploratory in

nature, investigating the success of the research projects, what
challenges were faced, what benefits the participants experienced, and what impacts the grant had on the institution over
time. We conducted interviews with the principal investigators,
other faculty members involved with the research, administrators, and students.
Focus group. One focus group was conducted at the NCUR
meeting in 2006. Colleges receiving NCUR/Lancy grants were
required to present the results of their research at NCUR, and
many of the recipients attended NCUR regularly, especially following their receipt of the grant. Twelve faculty members (most
were PIs working on the funded research, and some also served
as administrators of undergraduate research offices) from six
recipients participated in the focus group. Questions focused
on lessons learned, challenges, institutional impact, and advice
to others interested in conducting interdisciplinary research. All
of the colleges in the focus group also participated in at least
one other part of our assessment.
Survey. Based on the data gathered from the campus visits and
the focus group, we developed a survey that was completed
by the principal investigators of the NCUR/Lancy grants at
17 of the 26 recipient schools (for 65-percent response rate).
The survey included 29 questions, which focused on the state
of undergraduate research on the campus, the impact of the
NCUR/Lancy grant on the institution, and the experience of
the schools with interdisciplinarity.
Phone interviews. Finally, based on survey results, five additional recipient colleges were contacted for phone interviews:
the University of Toledo, the College of New Jersey, Montana
State University, the College of Saint Benedict & Saint John’s
University, and the University of South Dakota. These institutions were chosen because of survey responses that indicated
that they had been successful at achieving a satisfactory level
of interdisciplinarity in their projects. The phone interviews
were conducted with the grants’ PIs and focused on interdisciplinarity, in particular.

Themes and Challenges
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Several common themes arose from our discussions with
recipients concerning the conduct of interdisciplinary undergraduate research.
Students embraced interdisciplinarity even as their faculty
mentors reported difficulty in implementing interdisciplinary projects. This primarily arises from the social structure
of academic disciplines. Faculty members are certainly more
invested in their disciplines than are students, having obtained
an advanced degree and a faculty position in that discipline.
Promotion and tenure guidelines typically stress scholarly
productivity, which in most cases is tied to publishing in their
own disciplinary journals and presenting at disciplinary conferences. In turn, these journals and conferences often do not
welcome interdisciplinary research unless they are actually
focused on interdisciplinarity—for example, on topics such as
environmental studies, ethnic studies, or the like. So faculty
members early in their careers are often warned to not pursue
interdisciplinary research. Students, on the other hand, are
not bound by disciplinary constraints and may be more open
to exploring a question from different perspectives. Some of
the faculty members we talked with, though, wondered if it is
possible for students to participate at a sophisticated level in
interdisciplinary research without first being grounded in the
methods and culture of a discipline.
We heard several stories about students who had gained a
much more nuanced understanding of their research project
when they were able to gain the perspective of students from
other disciplines. For example, students at Montana State
University were working on projects related to bioprospecting, that is, they were investigating biological samples in
Yellowstone National Park as potential sources of genetic and
chemical resources of economic value. At first, the science students were focused on their scientific projects, such as determining the structure of proteins isolated from thermophilic
organisms or attempting to identify plants with phytoremediation potential. In general, these students were focused on the
excitement generated by the scientific potential of performing
research in the park, leading them to be very supportive of
bioprospecting.
In contrast, students from the humanities and social sciences
were involved in research on ethics regarding international
access to bioprospecting and the political/ethical implications
of bioprospecting in the past, present, and future. They were,
in general, a bit leery about the idea of “mining” Yellowstone
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National Park. Over the course of the summer, through a series
of meetings with a variety of groups, the students came closer
to a consensus perspective that balanced these different viewpoints. Even in cases in which students still did not agree, they
respected other students’ opinions and had come to realize
that important issues need to be investigated and critically
evaluated from multiple perspectives before conclusions are
reached.
At the College of New Jersey, a sociology student was investigating the decision to close a hospital in Trenton, New Jersey.
When he made a presentation to the interdisciplinary group
that was researching how Trenton has responded to social,
cultural, economic, and environmental challenges, his peers
from nursing, biology, communications, sociology, anthropology, and business helped him understand the issue holistically,
providing perspectives that he had not previously considered
and which greatly enriched his understanding of the situation.
Communication is essential. As the two examples above
illustrate, many of our respondents emphasized the critical
importance of communication, and lots of it, in order to successfully navigate an interdisciplinary project. Jargon was noted
by many as an issue that must be overcome. Methodological
differences must be understood in order to make decisions
about how to approach a research question. Different disciplinary perspectives (such as were found in the bioprospecting
project) can lead to strongly held beliefs that can be challenging when deciding how to approach a project as a group. The
only solution to many of these issues is to talk, often in multidisciplinary groups, early and often.
In many cases, communication led to opportunities that were
unanticipated. For example at Bowdoin College’s Coastal
Studies Center, one student was working on an archeological
dig and another was doing carbon dating of soil. They learned
about each other’s work through the weekly research seminars,
and the archeology student learned how to carbon date from
the chemistry student, and was able then to date the artifacts
found at the dig.
Interdisciplinary means different things to different people.
What is interdisciplinary research? What are the distinctions
among the terms interdisciplinary, multidisciplinary, and crossdisciplinary? These questions do not seem to have definitive
answers, and the terms are sometimes used interchangeably,
and they are certainly used differently on different campuses.
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The NCUR/Lancy recipients took different approaches to
interdisciplinarity. For example, at the University of Toledo, the
grant was used to fund ten different research projects—ten
students working with ten faculty members from a variety of
disciplines on separate projects. Participants met once a week
during the summer for conversations to tease out the commonalities among the various projects. During the first summer,
they were looking for commonalities in how the disciplines
engaged in critical thinking. In the second summer, the theme
was communities of inquiry.
Most of the projects funded by the NCUR/Lancy program, however, took the form of a central project that was
approached from the perspectives of different disciplines. For
example, Susquehanna University’s grant funded an examination of the Centralia, Pennsylvania, mine fire, which has been
burning continuously since 1962, from a variety of perspectives. Chemists explored issues such as sulfur speciation in
the surface topsoil. Historians approached Centralia as a site
for extreme tourism. Political scientists were looking at the
forced resettlement of the population of Centralia. But is this
interdisciplinary research or a collection of projects around a
particular site? The Susquehanna team found it important to
come together to share their work, but participants also found
it difficult to find the time to do so as much as they would
have liked.
When the interdisciplinary aspect of the NCUR/Lancy projects did gel, many faculty members enjoyed the intellectual
stimulation of participating in interdisciplinary research and
developed even more opportunities for collaboration. For
example, at the College of St. Benedict and St. John’s University,
the NCUR/Lancy grant led to the development of an environmental studies program and major. We heard comments from
faculty members from many campuses about how refreshing
it was to be able to hear about the research interests of their
peers in very different disciplines, something that did not happen in the normal course of events even at small schools. Some
respondents reported that it was very helpful to consult with
deans who had a more global sense of the current research
being pursued by faculty members on campus when they were
looking for partners in their projects.
Many people we talked with had a strong desire to work across
disciplinary lines. They recognize that many interesting and
important questions in the world require the expertise and

methods of a variety of disciplines. But they reported difficulties in the actual implementation of such projects. Below are
the major challenges they cited:
Time is a valuable, and scarce, resource. First, the summer block
of time is too short. This is not a problem limited to interdisciplinary research, however, since scholarship in most disciplines is a long-term endeavor. It takes an investment of time
to become familiar enough with a research area to know the
interesting and important questions that are still unanswered.
Then it takes additional time to devise a research plan, gather
data, or delve into an archive or explore an artistic theme, and
further time to work with the material, analyze it, and produce
a finished product. Most academics don’t expect to complete
a scholarly project in eight to ten weeks.
Elmhurst College addressed this issue by starting the NCUR/
Lancy project with a seminar in the spring. Students and faculty members gathered weekly to read scholarly articles in the
various disciplines involved and jointly develop their research
questions for the summer. Other colleges dealt with this issue
by encouraging students and faculty mentors to continue their
projects into the school year following the initial summer
experience. Most recipients found it critical to have a second
summer of funding in order to implement changes inspired by
what they had learned the first summer, particularly in preparing students before the summer’s research began and structuring the collaborations between disciplines. Most respondents
wished that they had had several more years of funding.
St. Vincent College organized its NCUR/Lancy research around
remediation of mine drainage through passive treatment in a
wetlands on campus. The faculty group that worked on the
project had worked together on other initiatives, such as a
review of the core curriculum and a writing-across-the-curriculum program. It was helpful to have these pre-established
relationships, and the group used the two-year NCUR/Lancy
project as a basis for a subsequent proposal to NSF for additional research. Other colleges were able to turn to other
sources of funding to continue the interdisciplinary projects
they had begun and take advantage of the collaborations they
had forged.
Even if the project extends beyond a single summer, time is
an issue: time to communicate, develop a common language,
explore methodologies of various disciplines, build trust,
develop research plans, and collect and analyze data. It is
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important to balance all the community-building activities
necessary to create a research group with the time needed to
conduct research.
At colleges where faculty members have high teaching loads,
adding the time necessary to effectively work across disciplines
can be daunting, when added to an already tight schedule that
makes it hard to find time to conduct research at all, particularly during the academic year. Some recipients overcame this
challenge by creating projects within pre-existing groups, so
some of the community-building had already occurred. Other
recipients relied on the students to form the cross-disciplinary
communities, and the faculty members continued to focus
on their own disciplinary research. Many of the colleges that
reported dissatisfaction with the degree to which interdisciplinarity really worked in their projects, felt that time was the
biggest barrier to success.
Funding for interdisciplinary research is limited. Although the
competition may be considerable, it is still possible to find
funds to support undergraduate research in the sciences and,
to some extent, in the social sciences. In the humanities and
the arts, however, the major national foundations that fund
their scholarship do not support undergraduate research. And,
even beyond the large national funding agencies, it is difficult
to find funding for interdisciplinary scholarship. Science faculty members at some of the NCUR/Lancy recipients used
their funds to bring faculty from the arts and humanities into
undergraduate research for the first time. Many of the institutions reported being able to develop a campus-wide undergraduate research program after their grants ended because
they were able to successfully engage these portions of their
faculties. But almost all of the recipients had difficulty keeping
the interdisciplinary collaborations going after their NCUR/
Lancy funds were expended.
The University of South Dakota used its grant to fund a project
about Lewis and Clark and the Missouri River. The project was
the first time faculty participants had been able to draw faculty members from the humanities and arts into undergraduate
research. Their project led to a successful NSF proposal, and
the faculty members involved were able to continue the interdisciplinary collaboration by using university funds to support
collaborators in the arts and humanities.
Involving arts and humanities in undergraduate research can be
challenging on campuses without much of a culture of under-
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graduate research in these disciplines. This challenge is not
limited to interdisciplinary scholarship, but there are some particular issues that our respondents reported when attempting
to collaborate with colleagues across disciplines. For example,
science faculty members at many campuses are more used to
spending time on campus during the summer months. This
is particularly true if there are aspects of a science lab (e.g.,
animals) that require regular attention. Arts and humanities
faculty members may well be engaged in scholarship over the
summer, but they may be visiting an archive or working independently in a location off campus.
Scientists whose work requires a lab are typically used to collaborating. In fact, they often need many hands on the project
in order to keep it running. This type of scholarly collaboration
is less the norm for faculty members in the arts and humanities,
who are often expected, by disciplinary standards, to produce
scholarship independently.
Working across disciplines can be confusing when there are
different policies regarding scholarship. On some campuses,
requirements for scholarly productivity vary from department
to department. Other particulars of promotion and tenure
may also vary. On some campuses, senior thesis requirements
vary by department, thus making it difficult to have common
expectations of an interdisciplinary group of students. These
are all types of policies that, when they differ, can make it
more challenging for faculty members to work across disciplines.
Work space that will accommodate different disciplines working together may be difficult to find. Space is tight on most
campuses. The needs of different disciplines for research
space varies. Depending on the degree of collaboration being
planned in an interdisciplinary project (for example, will
humanities students be brought into the lab?), the needs for
space can be a challenge. Sometimes all that will be required
is a conference room big enough to accommodate all the collaborators, but sometimes artifacts will need to be stored or
display boards will need to be built. It is important to anticipate space needs and secure appropriate space when conducting interdisciplinary research.

Conditions Conducive to Success
Although there were many challenges, we were able to identify several factors that supported successful implementation
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of interdisciplinarity and of the NCUR/Lancy projects, more
generally:
1. The campus was ready to embark on undergraduate research
in some form or to expand what was going on and the Lancy
grant served as a timely catalyst.
2. The project itself was well designed, exploring a topic and
issue that required an interdisciplinary framework and, even
if not all faculty members were able to do so, at least one or
two members of the team had the ability to make important
connections for the students.
3. The program seemed to attract somewhat younger students
than originally anticipated, and these students were receptive
in ways that students embedded in their majors might not
be. While in several cases the original intent was not to get
younger students, this experience speaks to the stage at which
students may be the most open to interdisciplinary work.
4. The more-successful programs all had a campus champion
who was well regarded and respected and who was associated in some way with the closest thing the campus had to a
centralized undergraduate research program/office—and thus
had access to the infrastructure needed to make campus-wide
connections.

The Promise of Interdisciplinary
Undergraduate Research
As we’ve discussed, there are many important and interesting
questions in our world today that will not be satisfactorily
explored unless we are able to bring together expertise from
various disciplines. We have attempted to summarize some
of the most pressing issues that must be addressed for interdisciplinary research to proceed effectively. We believe that
bringing undergraduates into the process of forging these interdisciplinary collaborations holds great promise. If students
come to understand the benefits of different disciplinary perspectives when examining a complex problem, and if they can
be exposed to various methodological approaches, when they
do pursue advanced degrees—even if discipline-bound—it is
hoped they will do so with a more nuanced understanding of
the benefits and limitations of their own discipline and understand the necessity of working across disciplinary lines.
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Promoting STEM Careers Among Undergraduates Through Interdisciplinary
Engineering Research
Students in engineering fields are entering an increasingly
complex world requiring creative solutions, collaboration
across disciplines, and an understanding of the ethical and
societal implications of their work. In addition, teambuilding
experience, effective communication skills, and ethics training
have become competencies increasingly valued by those who
employ engineers. Undergraduate research is widely regarded
as an effective way to impart these and other important professional skills to students, in addition to being a key component of a strong undergraduate engineering education (Zydney
et al, 2002; Sabatini, 1997). Evidence of the popularity of undergraduate research in engineering is revealed by examining the
vast number of papers and abstracts presented at conferences
by students and the increasing number of colleges incorporating research hours as a part of their undergraduate engineering
programs (Fiesel and Rosa, 2005; Reeves and Laffey, 1999).
By increasing opportunities for undergraduate research in the
engineering curriculum, colleges and universities have realized
the need and desire among faculty members and students for
interdisciplinary programs to attract top students. In response
to the growing public concern over engineering-design failures, such as collapsing bridges and levee failures, engineering educators have had to reevaluate the approach taken to
undergraduate education and have moved from solely a technical focus to one that includes an interdisciplinary approach,
with an emphasis on principled engineering design, ethics,
and public safety (NSPE, 2008). Interdisciplinary engineering
programs promote interaction among “persons trained in different fields of knowledge with different concepts, methods,
data and terms organized into a common effort on a common
problem with continuous intercommunication among the
participants from the different disciplines” (Kedrowicz, 2004).
Approximately 60 percent of engineering programs offer
an interdisciplinary engineering curriculum (National Science
Board, 2006). Research suggests that undergraduates who have
been exposed to interdisciplinary engineering practice possess
greater critical thinking, team building, and conflict resolution
skills (Brown, 2002).
In combination with the research and interdisciplinary shifts
that have recently occurred in engineering education, impor-
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tant demographic shifts continue to occur that require new
strategies for engaging and retaining new student populations.
Historically, women and members of racial minority groups
have been underrepresented in STEM (science, technology,
engineering and mathematics) fields in both academia and the
workforce. Prior to the 1970s, there was no coordinated nationwide effort to increase participation by women and minorities
in STEM fields.
The Society of Women Engineers was founded in 1950; yet, the
movement to increase representation of women and minorities
in STEM did not reach full momentum until the 1970s with the
formation of the Association for Women in Science (1971), the
National Society of Black Engineers (1971), and the National
Action Council for Minorities in Engineering (1974). From the
efforts of these groups and through the establishment of
support programs at individual campuses, college enrollment
in STEM fields by minorities and women increased rapidly
throughout the 1980s. Beginning in the late 1980s, their enrollment rates began to decline, however, and effective responses
were presented through creation of the National Research
Council’s Committee on Women in Science and Engineering
(1990), the congressionally mandated Commission on the
Advancement of Women and Minorities in Science, Engineering,
and Technology (1998), and the National Science Foundationinitiated ADVANCE Program (2001).
Presently, more women earn bachelor’s degrees in STEM fields
than men do, but women are still lagging behind their male
counterparts in earning graduate degrees. Moreover, underrepresented minority groups earn only roughly 31 percent and 16
percent of all bachelor’s and graduate degrees, respectively, in
STEM fields. Programs that promote student-faculty mentoring
partnerships have been shown to improve the retention and
the success of women and minority students in STEM fields
(Chesler, Chesler, 2002; Ngada et al, 1998).
Apart from the traditional engineering curriculum, multiple
opportunities exist for undergraduates to participate in interdisciplinary research, including the Research Experiences for
Undergraduates (REU) program sponsored by the National
Science Foundation (NSF). The REU program supports active
research participation by undergraduates in science and engi-
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neering with the goal of promoting retention of undergraduate
students and recruitment of graduate students in STEM fields
(NSF, 2008). Most REU sites tend to focus on a single discipline;
however, a growing number of sites are involved in interdisciplinary research.
The REU in environmental-health engineering at the University
of Alabama at Birmingham (UAB-REU) is an example of the
latter. It is a summer research program that allows undergraduates to participate in faculty research projects in the Schools
of Engineering, Public Health, Dentistry, and Medicine. From
2003 through 2007, this UAB program has exposed more than
40 students to interdisciplinary, project-based research for the
dual purpose of increasing undergraduates’ interest in STEM
and increasing participation of women and underrepresented
groups in STEM careers.

Background
The REU in environmental-health engineering was conducted
on campus for eight weeks during June and July each year from
2003 through 2007. It was designed as an interdisciplinary program encouraging participation from all fields of engineering,
given that the participants had career interests in environmental engineering and/or environmental health engineering. Each
student participant was assigned a specific research project
during which he or she worked closely with a faculty mentor
and other researchers. The program matched participants with
faculty mentors based upon the students’ research interests as
indicated in their applications. The faculty mentor provided
guidance and encouraged exploration. During the final week
of July, participants presented their work to the campus community during the annual UAB-REU poster session.
Each year, typically 10 to 12 undergraduates worked full-time
(40 hours a week) on interdisciplinary engineering projects
with faculty members in engineering (biomedical, civil, environmental, materials, mechanical), public health (environmental
health sciences, epidemiology, biostatistics), and the health
sciences (medicine, dentistry, biology). The research projects
were supported by the U.S. Environmental Protection Agency,
the National Aeronautics and Space Administration, the U.S.
Department of Defense, the University Transportation Center
for Alabama, other agencies, and private industry. Participants
were recruited nationally and included students from diverse
cultural, ethnic, and racial backgrounds.

This study focuses on 43 students, representing 23 colleges
and universities, who participated in the program from 2003
through 2006. Table 1 shows various demographic information
for these students. The annual cohort of students grew from
eight the first summer to 13 students in 2006. A majority of the
students were female (63 percent), white (63 percent), in-state
(58 percent) and upperclassmen (63 percent).

Table 1. Participant demographic data.
Sex
Male
Female

N
16
27

% of Total
37.21%
62.79%

Racial Identity
White
Black
Indian
Hispanic
Asian

27
11
2
1
2

62.79%
25.58%
4.65%
2.33%
4.65%

Geographic
Out-of-State
In-State (AL)

18
25

41.86%
58.14%

Class
Freshman
Sophomore
Junior
Senior

2
14
12
15

4.65%
32.56%
27.91%
34.88%

During the application process, applicants shared their expectations of the program and the benefits they hoped to receive
from the program. Often, the benefits and expectations stated
by applicants correlated with the known benefits of undergraduate research in the literature (Page et al, 2004). The most
widely recognized benefits of undergraduate research include:
(1) an improvement in student performance in STEM courses, (2)
an increase in student retention and confidence, (3) an increase
in interest in graduate school, and (4) an improvement in problem-solving skills (Seymour et al, 2004; Hakim, 1998).
This study reports participants’ evaluation of the program’s
outcomes and benefits. Regular evaluations of the program
were not completed at the end of each summer’s program,
so the results of the self-evaluation surveys presented in this
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study are the only assessment tools available to evaluate the
effectiveness of the UAB-REU in relation to program goals.
Because the participants were surveyed at different points
following their summer experience (e.g., the 2004 cohort had
completed the UAB-REU approximately two years prior to
receiving the assessment), this study cannot be interpreted as
a traditional longitudinal study. (Although pre-program information was gleaned from the participants’ REU application
packets, this information is not comparable in breadth or depth
to the post-program information obtained from the evaluation
survey.)
As part of the evaluation, study participants were asked to
provide updated information on their career path and evaluate
the program for future improvement. A survey questionnaire
was developed based upon the four desirable aspects of an
undergraduate research experience proposed by Hakim (1998):
originality, acceptability, mentorship, and dissemination. The
survey was conducted from December 2006 to January 2007
via the Internet (SurveyMonkey.com) and covered a variety of
topics such as career path toward a STEM field, mentor-student
interaction, and transfer-of-knowledge activities. The survey
consisted of approximately 40 closed- and open-ended questions and was designed for completion within 30 to 45 minutes.
Thirty-three students completed the survey, for a response
rate of 77 percent. To increase participation, participants were
personally invited by phone to take part in the survey and were
offered their choice of a $10 gift card from six different retailers
upon completion of the survey.

Results and Discussion
The survey questionnaire that we developed consisted of
multiple-choice, categorical, Likert-scale, and open-ended
questions. Before delving into specific experiences with the
summer program, the survey began with some general questions. It found that over 65 percent of the participants learned
about the UAB-REU program through the Internet or through
internal advertising, such as classroom announcements and flyers. One-fifth of the study participants were introduced by a
friend or relative who had participated earlier. Only 12 percent
of the study participants were informed about the program by
advertising (flyers, announcements) directed outside of UAB.
For 61 percent of the study participants, the UAB-REU was
their first research experience. These findings suggest that a
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university-specific Web site that includes photographs related
to the site’s research emphasis, testimonials from past REU
participants, and information on faculty mentors may be an
effective strategy for recruiting future cohorts.
Table 2 shows the study participants’ responses to the closedended questions. Over 50 percent of the respondents strongly
agreed that the program: (1) increased their interest in pursuing
a career in a STEM or STEM-related field, and (2) increased
their confidence in excelling in a STEM or STEM-related career.
Undergraduate research experiences are widely recognized
as instrumental in increasing interest in a career in the STEM
workforce (Zydney et al, 2002; Lopatto, 2003). Russell et al,
(2007) reported that 68 percent of undergraduates who participated in an undergraduate research experience stated that
“their interest in a STEM career increased at least somewhat
as a result of the research experience.” Increased interest in a
STEM career through participation in undergraduate research
may bridge the discrepancies between traditional engineering
education and actual engineering practice. Bucciarelli and Kuhn
(1997) elaborated on this concept:
Abstract theory and the uniqueness of its implications stand alone, disconnected, unsullied by the
realities of professional engineering practice. … An
engineering education must prepare students for the
complexities and uncertainties of engineering practice, break with the protective shielding afforded by
the single-answer problem, challenge them to critically reflect upon what they are doing, and require
them to articulate and defend their choices of method and designs in front of their peers and faculty.
STEM Coursework and Career Planning. Over 75 percent of the
past participants provided positive responses (strongly agreed
or agreed) that the UAB-REU: (1) increased their interest in STEM
courses and (2) provided more relevance to their STEM courses.
However, there were noticeable differences in the “strongly
agree” category for Questions 1 (interest) and 2 (relevance).
Forty-three percent of the past participants strongly agreed
that the UAB-REU program increased their interest in STEM
courses, but only 36 percent strongly agreed that the program
provided more relevance to their STEM coursework. Studies
have shown that most STEM undergraduates have difficulty
in making the connection between coursework and research
(Ebby, 2000; Jenkins et al, 1998).
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Universities have responded to this disconnect within engineering education by offering summer co-op programs and
encouraging guest lectureships from industry professionals,
among other strategies. Although research has been shown to
increase student interest in STEM coursework, these findings
suggest that short-term, project-based learning experiences
may not provide the benefit that more long-term strategies—
such as faculty/industry mentorships or multi-year internship/
job shadowing programs—do in increasing students’ perception
of the relevance of their coursework to their potential careers.
The qualitative responses provided by the survey participants
indicate that the UAB-REU had a strong impact on student
interest in and belief in the relevance of STEM courses. One
participant commented that “what I’d learned in class up
to this point, the project forced me to use on a daily basis.”
Several past participants discussed enrolling in additional STEM
coursework following the UAB-REU experience. In addition,
many of the students stated that the UAB-REU increased their
understanding of how course assignments, in particular problem solving, related to real engineering issues and problems.
In most cases, the feedback from the students indicated that
the research experience fueled the interest in the coursework.
This finding supports data from multiple studies showing that
students’ interest in STEM education can be fostered by incorporating problem-based learning—using discussions of faculty
research questions and results—in coursework (Nagda, 1998;
Abrandt Dahlgren and Dahlgren, 2002).
The UAB-REU program strives to pair students with projects
and mentors that are challenging, exciting, and interactive.
Such projects help dispel the mystery and uncertainty regarding engineering practice, and subsequently, increase students’
interest in pursuing STEM careers. Many of the past participants
explained that the UAB-REU provided them with greater clarity regarding their career choices. Several of the students were
looking for and received confirmation that engineering was a
proper career choice based upon their scientific interests. The
vast majority of the past participants went on to pursue careers
in STEM (95 percent) and/or graduate study in a STEM field (35
percent).
Academic Confidence. Many previous participants also indicated the UAB-REU increased their confidence that they could
excel in a STEM or STEM-related career. Numerous studies have
concluded that experiences that give students a feeling of

mastery of academic content or participation in projects with
successful outcomes are the strongest influences on students’
feelings of self-efficacy (Hutchison et al, 2006; Bandura, 1997).
Research is often perceived by undergraduates as obscure and
boring; yet undergraduates know it is regarded as the pinnacle
of academic success. Their negative views of research can
weaken their belief that they could be successful in a STEM
career. For roughly three-fifths of the survey participants, the
UAB-REU was their first research experience.
UAB-REU participants were encouraged to take ownership of
their project and engage each other, graduate students, and
faculty members in discussions concerning the hypotheses,
methods, and results of their projects. These factors, along
with the successful presentation of their results to peers and
faculty members at the end of the UAB-REU program, contributed to their feeling they had mastered the experience. Several
other studies have shown that research participation increases
self-efficacy and confidence among science and engineering
undergraduates (Russell et al, 2007; Hathaway et al, 2002).
Increased confidence was not limited to new participants in
undergraduate research (61 percent), since many of the UABREU participants with prior research experience responded
positively to Question 6. Hence, subsequent research experiences may continue to increase feelings of self-efficacy for
even experienced undergraduate researchers. Studies have
shown that many students feel intimidated by STEM research
because of the expectation that one needs to be an independent scientist/expert. During the UAB-REU experience, the students were included as active participants in research groups,
including attendance at and participation in group meetings.
Several of the past participants reported that this faculty-peer
interaction and other components of the UAB-REU experience
increased their confidence that they could excel in a STEM
career.
Research and Graduate Study in STEM Fields. Sixty-one percent of the past participants agreed or strongly agreed that
the UAB-REU program increased their interest in future STEM
research opportunities or in pursuing a graduate degree in a
STEM or STEM-related field. For most students, the UAB-REU
served as the determining factor with respect to interest in
STEM research. Before beginning the program, most of the
participants had a limited understanding of what classified as
STEM research. After the program, all the students reported
having an increased awareness of research and what it entails.

Council on Undergraduate Research • www.cur.org

29

winter 2009 • Volume 30, Number 2

Table 2. Survey Response Data
1. The UAB REU program increased my interest in STEM courses.
2. The UAB REU program provided more relevance to my
STEM courses.
3. The UAB REU increased my interest in pursuing a career in
STEM or a STEM-related field.
4. The UAB REU program increased my interest in future STEM
research opportunities.
5. The UAB REU program increased my interest in pursuing a
graduate degree in STEM or a STEM-related field.
6. The UAB REU experience increased my confidence in excelling
in a STEM or STEM-related career.
7. Interaction with my mentor(s) increased my interest in STEM or a
STEM-related career.
8. Rate the overall quality of your REU mentor(s).
9. Rate your relationship with your REU mentor(s) in regard to
research guidance.
10. Rate your relationship with your REU mentor(s) in regard to
career guidance development.

SA
43

A
36

N
12

D
3

SD
-

NA
6

36

40

12

6

-

6

52

27

15

-

-

6

46

15

24

9

-

6

40

21

21

9

3

6

52

27

15

-

-

6

46

30

15

-

3

6

E
58

G
24

F
12

P
-

NA
6

40

33

18

3

6

40

24

18

12

6

SA=strongly agree, A=agree, N=neutral, D=disagree, SD=strongly disagree, NA=no answer
E=excellent, G=good, F=fair, P=poor, NA=no answer

Sixty-four percent of the past participants pursued additional
research opportunities in a STEM or STEM-related field following the UAB-REU experience.
Relatively low positive response rates (61 percent) were
obtained concerning participants’ future interest in pursuing a
graduate degree in a STEM or STEM-related field. The UAB-REU
provided opportunities for the students to interact with current graduate students in a relaxed environment. Based upon
the responses, these interactions were beneficial both to the
students who decided to pursue graduate education in a STEM
field and to those who chose to pursue another path. One
participant explained, “Even though I wasn’t sure if I wanted to
get a doctorate before, I am sure I want to now.”
The authors also found that hosting an REU can be an effective
marketing tool for recruiting graduate students. Eighty percent
of the UAB-REU participants who decided to pursue a graduate degree enrolled at UAB, with their UAB-REU mentor serving
as their graduate advisor. This finding suggests that successful
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faculty-student pairings are influential in attracting talented
students to graduate education in STEM fields.
Mentorship. The participants’ experiences varied greatly in
regard to interaction with their mentors. Most of the survey
participants provided positive feedback on these interactions.
Unfortunately, some faculty mentors did not meet the students’ expectations. Some mentors needed to travel regularly
during the REU timeframe, and thus their mentees were primarily supervised by lab personnel. A few students felt that their
mentor interaction was confined to project-related activities
and that they were not mentored well in regard to career
and/or academic success. Several of the participants felt that
their mentors did not provide enough structure or guidance in
regard to project expectations and outcomes.
Lappatto (2003) found that students value consideration more
than structure. The benefits they value result from a good relationship with and expert guidance from a mentor. They learn
from the mentor how scientists think, how obstacles are toler-
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ated, and how a career path develops. This hypothesis suggests
that the broad components of an undergraduate research
program, such as facilities, state-of-the-art equipment, and
poster sessions, may fail to yield desired responses from an
undergraduate researcher without a simultaneous attempt to
develop the art of individual-focused mentoring in faculty
members.
Seventy-six percent of the past participants responded positively (strongly agreed or agreed) that interaction with their
UAB-REU mentor increased their interest in a STEM career. We
elicited feedback from the past participants concerning specific aspects of their mentoring experience, including perceived
mentor quality, research guidance, and career development.
Eighty-two percent of the past participants rated the quality of
their mentor as “excellent” or “good.” Lower positive response
rates, 73 percent and 64 percent respectively, were obtained
concerning research guidance and career development. Taken
together, these findings suggest that the faculty members who
served as mentors were high-quality researchers, very knowledgeable and respected by their peers, but not as proficient in
an advisory role.
Several issues may factor into the difficulty faculty mentors
may have had in investing the time to properly advise students
within the UAB-REU: lack of incentives (a resulting journal
article or other addition to their tenure file), time (limited time
to develop rapport with student), competing interests (courses,
broader research themes, travel, etc.) and focus (student only
brought into laboratory to assist with research goals). A majority of the mentor-related negative responses (“poor”) were
given by survey participants who were members of minority
groups. The responses provided by these survey participants
correlated with the responses of other groups shown in
Table 1 except in the area of mentor relationships. Chesler
and Chesler (2002) found that undergraduates from minority
groups, particularly women, are more likely to feel intimidated
when discussing research hypotheses in large groups and are
less likely to challenge the opinions of senior researchers. For
these students, the UAB-REU program as a whole, and their
faculty mentor in particular, may not have provided the oneon-one interaction that has been shown to improve recruitment and retention rates among minority groups (NSF, 2007).
These findings agree with recommendations provided by Page
et al, (2004) that future REU participants may benefit from the
establishment of mentorship guidelines that encourage more

one-to-one interactions with students concerning the research
project, as well as exploration of the student’s career objectives. Although there is room for improvement in the faculty
mentoring strategies of the UAB-REU, most of the participants
found the mentoring aspect of the program to be a rewarding experience, with over 50 percent of the past participants
indicating that they were still in contact with their UAB-REU
mentor.
Overall, students listed the mentor pairings, the diversity of
projects, the hands-on experience, and the interdisciplinary
nature of the program as the greatest strengths of the UAB-REU.
One student stated, “The program was very interdisciplinary. It
demonstrated that not only was research important, but [that]
being able to apply many different STEM fields to comprehensive research is an effective technique.” The students listed
mentor guidance, stipend allotments, and the lack of interaction across mentors/projects as the greatest weaknesses of the
program. The findings from this study agreed with feedback
provided by participants of other REUs and similar programs
in previous studies (Bauer and Bennett, 2003; Lopatto, 2004).
Upon completion of the program, 64 percent of the student
participants shared the outcomes of their UAB-REU project
with their home institution in an oral presentation, poster,
or report. Further, one-fifth of the UAB-REU alumni received
special recognition by faculty/peers at their home institutions,
such as a spotlight article in the school newspaper or a unique
opportunity to present their UAB-REU project results. Although
only 12 percent of the alumni participated in a subsequent REU
program, 85 percent of the past participants recommended the
UAB-REU to others.

Conclusion
From 2003 to 2007, the University of Alabama at Birmingham
hosted a NSF-funded Research Experience for Undergraduates
site in environmental health engineering. The UAB-REU was
one of many interdisciplinary REU sites in the U.S. that provided collaborative research experiences for students through
partnerships with faculty mentors in STEM fields. The UAB-REU
provided more than 50 students with exposure to projectbased research for the purpose of increasing undergraduate
interest in interdisciplinary environmental research. In this
study, feedback from past participants in the UAB-REU program
was used to access and evaluate the success of the program’s
goals. Those goals were improving student performance in
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STEM courses, increasing student retention and confidence,
increasing student interest in graduate school, and improving
problem-solving skills. The effectiveness of the UAB-REU in
achieving those goals was evaluated through an online survey
of the past participants.
Overall, approximately 80 percent of the UAB-REU participants indicated that the program increased their interest in,
and confidence in excelling in, a STEM career. Over 70 percent
of the past participants currently are involved in academic or
professional careers in STEM fields. In regard to mentorship,
76 percent of the past participants provided positive feedback
concerning interaction with their UAB-REU mentor and the
influence the mentoring had on increasing their interest in a
STEM career. Comments provided by the past participants suggest that mentorship guidelines may improve consistency and
balance among faculty mentors in regard to research-project
guidance, one-on-one interaction with students, and helping
students with career exploration.
Findings from this study illustrate that undergraduate research
programs such as the UAB-REU provide a positive environment for students to explore research opportunities, interact
with faculty members, and develop professional skills in STEM
fields. However, a limitation of this study is the lack of suitable pre-survey data to provide a complete analysis of the
survey results. Future work will focus on developing survey
instruments to better assess the factors that influence the
quality of faculty mentoring of undergraduates and the impact
of participation in undergraduate research among minority
populations.
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Facilitated Learning Through Interdisciplinary Undergraduate Research
Involving Retrospective Epidemiological Studies and Memories of Older Adults
Interdisciplinary Learning
Undergraduate education is shifting from individual subject
areas to academic boundary crossing. Many new initiatives for
interdisciplinary teaching in higher education are emerging in
undergraduate and graduate studies, often as a result of college and university centers focused on teaching and learning
across the curriculum. Gardner (1999) has articulated the validity of interdisciplinary pedagogy by stating: “Education in our
time should provide the basis for enhanced understanding of
our several worlds - the physical world, the biological world,
the world of human beings, the world of human artifacts,
and the world of the self.” Theoretical literature suggests that
interdisciplinary studies foster critical thinking skills, greater
ability to tolerate ambiguity, greater empathy for ethical,
social, and other issues along with the ability to integrate
diverse perspectives and promote more creative or unconventional thinking (Newell, 1990).
Introductory Virology courses provide fundamental learning
concepts, methods, and relevant applications concerning viral
structure, genetics, cellular physiology, epidemiology, ecology,
viral agents of disease, mechanisms of pathogenesis and resistance, approaches to control and treatment of viral diseases,
immunology, and gene therapy. Epidemiology is the scientific
study of diseases. It includes analyzing the occurrence and
distribution of diseases and the factors that govern their
spread. Epidemiological issues are interdisciplinary by their
very nature. They include the causes and control or prevention
of infectious diseases in human populations.
The 1918 Influenza and U.S. Polio epidemics that occurred in
the 1940s and 1950s represent topics that can be investigated
by persons in multiple disciplines. The two studies discussed
here involve a process in which students and faculty came
together to analyze differences in disciplinary approaches to
a problem and to work toward a synthesis - a new, more comprehensive view than allowed by the vision of any one field.
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Top: Polio Project: Margo Schaeffer RN,
is interviewed by UW-Oshkosh Nursing
student Rachel Miller.
Bottom: Polio Project: UW-Oshkosh
Biology students Brooke Domer and
Lynda Schlottman researching vital
statistics.

Pandemics and Epidemics
Infectious diseases have been a threat to human lives and the
way of human life for centuries. They can impact education,
economics, political, and social environments. The importance
of global health has gained more attention than ever before.
Epidemics of new infectious diseases are likely to become
more common in the coming decades for a variety of reasons.
Influenza A: The 1918 Influenza (also termed la grippe or
Spanish Influenza) pandemic charged across America in 7 days
and across the world in 3 months. The number of deaths is
speculative -- perhaps as high as 100 million. The majority of
researchers place the most credible upper limit at 40 million.
It was associated with high rates of morbidity, mortality, social
disruption, and high economic costs. Its incubation period and
the onset of symptoms were so short that apparently healthy
people in the prime of their lives (ages 15-35) were suddenly
overcome, and within an hour could become helpless with
fever, delirium, and chills. Additional symptoms were severe
headache, pain in muscles and joints, hair loss, acute congestion, and temperatures of 101 to 105 degrees Fahrenheit.
The most unusual pathologic finding was massive pulmonary
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edema and/or hemorrhage. This was a unique viral pneumonia
-- a patient could be convalescing one day and dead the next.
Those who did not die of the 1918 Influenza often died of secondary bacterial pneumonia.

vidual courses, 65 students engaged in data collection and
analysis about the spread of a deadly communicable disease,
the memories of those who survived, and the memorialization
of those who died from the disease.

There have been numerous studies considering how individual
cities responded to the 1918 Influenza, including Crosby’s (1989)
descriptions of “Flu in Philadelphia” and “Flu in San Francisco”
in America’s Forgotten Pandemic. However, the response of
Midwestern and rural communities is not documented in the
literature. Therefore, an interdisciplinary research project was
designed to investigate how an entire county (Winnebago
County, Wisconsin) located in a rural Midwestern section of
the United States, responded to the 1918 Influenza epidemics.

The three faculty members (Teri Shors, Susan McFadden, and
Elizabeth Prine) who collaborated on this project structured
major class assignments around the themes of the “Flu Project.”
Shors developed a retrospective epidemiological research
project assignment for her Virology class. This assignment
included researching the lives of those who had perished from
the 1918 Influenza. McFadden redefined the interview research
in her Adult Development and Aging class to fit with the “Flu
Project.” Psychology student researchers interviewed 1918
Influenza survivors. Prine adapted an assignment ordinarily
given to her Archeological Methods class for the “Flu Project”.
Their study centered on a field survey of the headstones of
1918 Influenza victims buried in Oshkosh’s Riverside Cemetery.
Results of note include the efficacy of cemetery surveys as
tools for promoting conservationist archaeology. The students designed and ran the project themselves with Prine as a
research mentor. For purposes of brevity and focus, this report
mainly contains information gathered by the Virology class
and Shors. However, all data are available to other researchers.

Polio in U.S. History: In New York, in 1916, children were dying
and being crippled from poliomyelitis. This was the first large
polio epidemic in the U.S. Epidemics continued until the introduction of the Salk vaccine in 1955 and the Sabin vaccine in
1961. The story of Polio is one of great fear because at the time
of this epidemic, it was unclear how this disease was spread.
Today we know it is spread via an oral-fecal route. Ninety
percent of individuals (termed carriers) were infected with the
virus and shed it (via feces) but displayed no symptoms. Ten
percent of individuals who got the disease sometimes experienced neurological complications because the central nervous
system was affected, resulting in paralysis.
In 1954, the largest national medical field trial ever conducted
was organized to test the Salk vaccine. Over 1,800,000 children
participated, either receiving an injection of the vaccine or a
placebo. Fond du Lac County was 1 of 8 Wisconsin counties
that participated in the field trial. An interdisciplinary research
project was designed to investigate how communities in the
Fox River Valley area of Wisconsin (including Fond du lac,
Winnebago, and Outagamie counties) responded to Polio outbreaks during 1940-1960.

Project Overview
The “Flu Project:” During the spring semester, 2001, three very
different classes (Virology, Psychology, and Anthropology) at
the UW-Oshkosh joined to create the “Flu Project,” an interdisciplinary approach to learning about types of research relevant
to the study of epidemiology, archeology, and gerontology
(Table 1; available in the Winter 2009 issue of CURQ on the
Web at www.cur.org/quarterly/webedition.html). Through
their participation in the “Flu Project” organized in their indi-

Shors initially reviewed the 1918-1919 death records located at
the Winnebago County Courthouse Office of Vital Records
and Deeds and generated a database that listed each person in
Winnebago County who died of the “Spanish Influenza” during
the epidemic. The database included other information such as
age, location of death, contribution(s) toward death, nationality, occupation, sex, and place of burial. The death certificate
had to contain the word Influenza or Spanish Influenza in order
to generate the results in this report.
Since few records of this time-period exist today, the press
played a vital role in announcing this study to the community.
The Oshkosh Northwestern published a story on January 14,
2001, that was adopted by the Associated Press. A medical
news reporter for WISN TV12 Milwaukee produced a two-part
series describing this study. The goal for this publicity was to
ask the community for their memories of the 1918 Influenza, or
any materials such as diaries, photographs, newspapers, school
or medical records that would be helpful to this study.
Virology students conducted an exhaustive search. Many
inquiries were made of the currently existing schools, cem-
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eteries, hospitals, churches, libraries, police departments, and
other leads to information. The majority of archival materials
were collected from the Wisconsin State Historical Society, the
Oshkosh Public Library, and UW-Oshkosh Polk Library Archives.
These materials included census records, naturalization records,
newspapers, city directories, State Board of Health minutes,
high school annuals, probate actions, maps, military records,
and pharmacist ledgers among other sources. The students
learned about epidemiology by studying the death records of
persons who died of the 1918 Influenza and related pneumonia
in Winnebago County.
Psychology students were involved in the procedure for applying for Institutional Review Board (IRB) approval, the design of
interview questions, conducting the actual interviews, and analyzing the qualitative information. They interviewed 50 elderly
individuals (40 women, 10 men) about their memories of the
epidemic. Interview questions focused not only on memories
of the epidemic, but also on home remedies used at the time
to treat various illnesses and infections as well as the role of
doctors and pharmacists during the epidemic.
Anthropology students learned techniques for surveying the
expressions of “material culture” in the headstones of person
who died from the Influenza epidemic. They noted differences
by gender, age, class, and religion. One result of their work was
that they learned about the efficacy of cemetery surveys as
tools for promoting conservationist archeology.
Data and information were shared among all of the participating students and faculty via a weekly e-mail newsletter.
There were also several meetings for students and faculty
from the three classes to learn about the different methods
being employed to investigate the topic, and to share results.
Throughout the semester as the project unfolded, students
were repeatedly reminded of its interdisciplinary nature. Final
results from all three classes were shared and communicated
by students and faculty in written and oral form.
The “Polio Project:” The “Polio Project” was launched in the
spring semester, 2003. It involved a team of three faculty
members (Table 2; available in the Winter 2009 issue of CURQ
on the Web at www.cur.org/quarterly/webedition.html): Teri
Shors (Virology), Susan McFadden (Psychology), Cheryl Lapp
(Nursing). Later, several advanced students working independently with two faculty members joined the project: Stephen
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Kercher in History and Ralph Beliveau in Communications
(Radio/TV-film).
The years 1940-1960 were selected for this study because of
the high number of cases reported during this time period.
Cases dropped dramatically after the introduction of a vaccine -- called by one of the people interviewed “a wonderful
scientific gift” in 1955.
The virology study was run similarly to the Flu Project.
However, better records assisted data collection (Figure 1). This
included the availability of Wisconsin Public Health Records.
Before the project began in the classroom, research by Shors
revealed that 1955 was the peak epidemic year for the northeast Wisconsin area. Nearby Outgamie county was recorded
as a “polio hotbed.” It was reported to have more cases per
capita than any other county in the nation.
McFadden’s protocol was similar to that of the Flu Project.
Students examined the personal side of the epidemic by
interviewing 22 persons who either survived polio or were
close to persons who had the disease. They inquired about
the responses of their families and communities, the ways they
coped with being so ill, and the physical and psychological
outcomes of the illness.
In her class entitled The Aging Client, Nursing Professor Lapp’s
students interviewed 13 medical professionals (nurses or physicians who treated polio patients). This afforded future nurses
the opportunity to participate in a mentor-mentee relationship
(Figure 2). Like the psychology students, they were involved in
the IRB approval process and in designing interview questions
and analyzing qualitative information.
Kercher selected two senior undergraduate history majors to
participate in the study by researching the National Foundation
for Infantile Paralysis and how local communities responded to
“summers of fear.” A key theme that emerged in the study was
the role of women in dealing with the polio epidemic.
Communications Professor Beliveau and one of his students
in a Documentary Filmmaking course are currently creating a
documentary of this project in the true collaborative spirit,
relying on the findings of students from virology, Nursing,
History, and Psychology as well as their own research to
document the polio epidemic in northeast Wisconsin. Besides
using the Blackboard Information System to manage and share
information throughout the course of the project, final results
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from classes were shared and communicated by students and
faculty in written and oral form.

•

Gerontological Society of America, 2003 (San Diego,
California)

The Psychology students conducting the interviews attended
a class in which the Virology students presented their findings
on the epidemiology of the illness, and the History students
investigating the local community’s response to the illness presented their findings to the Psychology class. The Psychology
students and the Nursing students who interviewed doctors
and nurses who cared for polio patients posted their interview
transcripts on Desire2Learn (a web-based learning management
system similar to Blackboard) and exchanged ideas through
that medium along with other participants. The documentary
film student began his work at the close of the semester, using
the findings of other students.

•

American Society on Aging, 2002 (Denver, Colorado)

•

North Central Branch American Society for Microbiology
Meeting, 2001 (La Crosse, Wisconsin)

Culminating Points
A Permanent Archive of Information About Polio: Joshua
Ranger, UW-Oshkosh Polk Library archivist, worked with “The
Polio Project” team from the first planning stages. He built an
oral history archive related to experiences of persons in northeast Wisconsin through the last century. Such oral histories
are becoming important components of university collections.
Many of the persons interviewed gave their permission to have
the audiotapes and transcripts of the interviews archived. The
oral history archives have been studied by a team of scientists
funded by the Centers for Disease Control and Prevention
(CDC) set up for statewide surveillance for amyotrophic lateral
sclerosis (ALS) and multiple sclerosis (MS) in Wisconsin through
the Department of Health and Family Services. Recent research
studies suggested there is a correlation between ALS and MS in
regions where historically poliomyelitis was rampant.
Presentation Venues at the Regional and National Level:
Faculty members and/or their students presented the results
at a variety of meetings and forums. These include:
•

Posters on the Hill, Washington, D.C., 2004

•

Crossing Boundaries, Innovations in Undergraduate
Education, Council on Undergraduate Research, University
of Wisconsin – La Crosse, June, 2004

•

American Society for Virology Meeting, Virology Education,
2001 (Madison, Wisconsin) and 2004 (Montreal, Canada)

•

American Society for Microbiology Conference for
Undergraduate Educators, 2004 (New Orleans, Louisiana)

The epidemiological aspect of the 1918 Influenza study was published in Clinical Research and Medicine (Shors and McFadden
2009) as a historical perspective

Conclusions
Lessons Learned by Students: By participating in a collaborative
interdisciplinary research project, students came to appreciate how complex topics can be better understood when
approached from many perspectives. The integration of several
disciplines gives a fresh look at the epidemiology of the 19181920 influenza and 1940-1960 polio epidemics. By revisiting
such documents as official death records, newspapers, diaries,
and state board of health records, participants recognized
the limitations of the data collected from these documents.
Interviews and letters of 1918-1920 Influenza survivors shared by
Psychology students led Virology students in other directions
of investigation such as the 1920 wave of Influenza.
Student interviews provided information about past home
remedies, medical treatments, infection control and preventative measures in addition to coping strategies and how
interviewees lives today have been shaped by their Influenza
or Polio experiences. The “flu cohort”, people in their 80s and
90s, told detailed stories of the day the flu came to their small
Wisconsin towns, seeing black wreaths on neighbors’ doors,
being quarantined, and experiencing the loss of loved ones.
The “polio cohort” also related “flashbulb” type memories of
getting the illness and subsequent rehabilitation. Themes of
resilience, hardiness, and adaptability emerge from narratives
of serious illness. Vectors of infection were better understood
during the polio years and there was far less emphasis on home
remedies. Instead, polio survivors frequently related stories of
community efforts to raise money for medical treatments often
at a great distance from families’ homes. Memories of the work
of the March of Dimes are vivid and positive. Appreciation
for quarantine is high among these persons. Nursing students
were inspired and energized to pursue their educations and
came away from the experience with a deep feeling of respect
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for the challenges health professionals in previous generations
had faced.
Student written assessment feedback for the “Flu and Polio
Projects” was collected. Overall, the students’ feedback was
positive toward the interdisciplinary class approach. Students
felt they learned more through the interdisciplinary class
approach than they would have learned by a traditional class in
a particular discipline.
Lessons for Educators: Culminating projects provide opportunities for integration across disciplines. The interdisciplinary
process is designed to increase awareness of the lenses through
which we seek and perceive information, and through which
we construct knowledge. Critical thinking can be applied to
any discipline. A vast amount of information exists surrounding the past Influenza and Polio epidemics. A primary goal of
these projects was to create awareness of the different types
of research methods used across disciplines and apply it to
the understanding of the underlying principles of infection
dynamics within human populations and familiarize participants with recent advances in our understanding of important
infectious diseases. A reduction in infectious diseases will lead
to improved global health.
Many of the students participating in the “Flu and Polio
Projects” after graduation will be working in public health
organizations, in pharmaceutical industries in which quantitative methods are prerequisite to studying infectious disease
trends and there is a need to understand the impact of drug
resistance, in government policy making positions, and in
medical, veterinary, and biology research occurring in industry,
university and other research settings. Many of the students
collaborating admitted that active participation allowed them
to see the value of what they were learning and it motivated
them to become more actively engaged in the project. This
interdisciplinary approach to teaching is one that “applies,
integrates, and transfers knowledge.” The students have left the
classrooms with a greater appreciation of the need for interdisciplinary approaches to complex topics like epidemics.
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Synthetic Biology as a New Opportunity for Multidisciplinary
Undergraduate Research
Many of the most profound discoveries have occurred at the
boundaries between traditional scientific disciplines. When
chemists talk to physicists, or psychologists work with biologists, or mathematicians confer with engineers, new perspectives arise and lead to scientific breakthroughs. Scientists from
these and other disciplines are finding ways to communicate
and collaborate, addressing research questions in a multidisciplinary fashion. We should encourage the next generation of
scientific researchers, our students, to understand the nature
of multidisciplinary research and provide them opportunities
to practice it.
BIO2010, a report by the National Research Council on transforming undergraduate biology education, recommends that
reformers of undergraduate education “should consider the
importance of building a strong foundation in mathematics and
the physical and information sciences to prepare students for
research that is increasingly interdisciplinary in character” (NRC,
2003). Engaging students in multidisciplinary research is also
in accord with the mission of the Council on Undergraduate
Research to support and promote student-faculty collaborative research in biology, chemistry, geosciences, mathematics,
computer science, physics, astronomy, psychology, social sciences, and the arts and humanities.
Multidisciplinary undergraduate research presents the usual
challenges involving availability of funding, instrumentation,
laboratory space, student preparation, faculty expertise, and
faculty time. But it also brings special challenges, including
the fact that it can be hard to find interesting and accessible
research questions at the intersections between disciplines. In
addition, it is often difficult, especially at primarily undergraduate institutions, to find two or more faculty members with
overlapping expertise and research interests. Funding multidisciplinary research is also difficult given the discipline-specific
nature of many programs of the National Science Foundation
and other funding agencies.
The new field of synthetic biology is particularly well-suited,
however, to meet the challenges of engaging undergraduates in
multidisciplinary research. It presents a large variety of original
multidisciplinary research projects, allows faculty and students
from diverse areas of expertise to bring their experience and
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Biology and mathematics students investigate synthetic biology with biology
and mathematics faculty mentors.

creativity to bear on important problems, and is accessible to
undergraduate students. In this article, we describe synthetic
biology as an emerging multidisciplinary field, explain the role
that undergraduate researchers can play in its development,
and describe iGEM, the international Genetically Engineered
Machines competition as a vehicle for conducting undergraduate research. We also use our own experiences in undergraduate
research in synthetic biology to illustrate how it can foster connections between disciplines and institutions.

Synthetic Biology as an Emerging
Multidisciplinary Field
Synthetic biology is an exciting new field that uses engineering
principles and mathematical modeling to design and construct
biological devices with applications in energy, medicine, environmental studies, and technology (Endy, 2005). For example, a
high profile success of synthetic biology is the engineering of
bacterial and yeast cells to produce an important antimalarial
drug. The blurring of traditional lines that occurs in synthetic
biology—among biology, computer science, mathematics, and
engineering; between institutions in different locations or with
different missions; and between education and research, promises to catalyze widespread reform of scientific research.
The foundation of synthetic biology is recombinant DNA technology as it has matured over the past 35 years. Advances in
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our ability to synthesize DNA, cut and paste it with enzymes,
amplify it by the polymerase chain reaction, sequence it, and
introduce it into cells have made molecular cloning not only
more versatile, but also extremely accessible and increasingly
affordable. However, synthetic biology is more than a collection of experimental tools. It is a way of thinking that uses fundamental principles of engineering to promote collaboration
and creativity (Chopra and Kamma, 2006).
One such principle is standardization. Those of us who are not
engineers take for granted that there are collections of parts,
such as nuts and bolts, that are standardized, catalogued, quality-controlled, and have well-defined properties agreed upon
by a community (Knight, 2003). Standardization of parts is
accompanied by the standardization of the assembly of those
parts; nuts and bolts go together in ways that are agreed upon
by the entire world. This standardization creates efficiencies
and encourages collaboration.
Another important engineering principle is abstraction.
According to this principle, parts made from basic materials
are assembled into devices, which in turn are combined to
produce systems. For example, raw materials of metal, plastic,
and silicon are used to make microprocessor parts that are
assembled into a hard drive device, which is then integrated
into the system of a computer. Abstraction allows engineers
to manage complexity, to specialize, and to engage in creative
and higher-order thinking.
In synthetic biology, standardization of parts is occurring in
much the same way it has in engineering. The community of
synthetic biologists is coming to agreement on what properties biological parts should have and how their functions
should be measured. The most extensive collection of DNA
parts is the Registry of Standard Biological Parts, a catalog
of over 3,200 gene-coding sequences, promoters, ribosomebinding sites, transcriptional terminators, and many other useful components of genetic circuits (http://partsregistry.org/
Main_Page). The Registry parts are configured as “BioBricks™,”
enabling their assembly in a standardized fashion using a clever
scheme (Knight, 2003). The result of putting two BioBricks™
together produces a new BioBrick composite part, analogous
to the assembly of Legos™.
Synthetic biologists also use the engineering principle of
abstraction. They use DNA as a raw material to construct biological parts, designing them from scratch or borrowing them
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from nature. The parts are assembled into devices that are, in
turn, used to construct systems. Abstraction simplifies thinking about complex systems and encourages creativity in the
process of engineering living cells. Because systems function
in ways that cannot always be predicted by the functions of
their constituent parts and devices, abstraction is reminiscent
of emergent properties in biological systems.
Approaches to synthetic biology most often follow one of
two paths. One path is to use the tools and ways of thinking of
synthetic biology in a reductionist approach to understanding
natural biological systems. By deconstructing complex systems
into devices and their component parts, and reassembling
them, synthetic biologists can develop and test hypotheses
about how natural systems function. They can compare the
behavior of their synthetic models to natural systems and
devise experiments to learn why differences occur. Another
path is to borrow parts and devices from nature or to design
and construct synthetic ones, and build systems that enable living cells to carry out new functions not found in nature. In this
way, synthetic biologists seek to assemble a collection of components and develop the tools needed to engineer biology.
Early successes in synthetic biology have captured worldwide attention. For example, Chris Voigt and his group at the
University of California, San Francisco engineered bacteria to
respond to the anaerobic environment produced by cancerous cells by secreting a cytotoxin (Anderson et al, 2006). The
study is a first step toward arming bacteria that can sense the
microenvironment of a tumor and selectively kill it. Michael
Elowitz at Caltech constructed the “represillator,” a synthetic
oscillatory network consisting of three interacting repressors
in a negative feedback loop (Elowitz and Leibler, 2000). At the
University of California, Berkeley, Jay Keasling and his group
used synthetic biology to re-engineer the metabolism of bacteria and yeast to produce artemisinin, an important antimalarial
drug. Keasling was named the 2006 Discover Magazine Scientist
of the Year in part because he reduced the cost of malaria
medication by a factor of ten. These and other examples of
successful synthetic biological applications serve to invigorate
the existing community of synthetic biologists and encourage
others to join it. They validate the approach of synthetic biology as a means to understand complex natural biological systems and to design artificial ones with important applications.
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cycler, the purchase of oligonucleotides, and access to DNA
sequencing, new parts can be mined from nature or designed,
expanding the number of possible projects.

Left: Synthetic biology
research students work closely
with a faculty mentor, using
tools from a variety of disciplines.
Right: Undergraduates from
the 2009 Missouri Western/
Davidson iGEM team conduct
synthetic biology research
with faculty mentors.

Undergraduate Research in Synthetic
Biology
In addition to advancing our understanding of living systems
and engineering new biological devices, synthetic biology is
very accessible to undergraduate researchers. Biology students
only need an understanding of the fundamentals of molecular
genetics and cell biology, which are reinforced early and often
in the course of a research project. Because of the simplicity
with which parts can be designed, built, and assembled into
devices and systems, students easily learn the experimental
methods for conducting projects in synthetic biology. This
gives them the freedom to use abstraction to think about
the purposes of their research designs and their applications.
Mathematics and computer-science students can use the
abstractions and not get bogged down in the details of experimental protocols.
Synthetic biology is inexpensive and can be conducted on
any campus that has standard molecular biology equipment
such as a dry incubator, a shaking incubator, a microcentrifuge, micropipettors, a water bath incubator, and an agarose
electrophoresis apparatus. Many original projects can be conceived and conducted using existing parts from the Registry.
The basic supplies needed include four different restriction
enzymes, DNA ligase, a miniprep plasmid purification kit, a gel
purification kit, competent bacterial cells, and the materials to
culture bacteria. With the additional equipment of a thermal

Undergraduate research in synthetic biology is also accessible
to a wide variety of institutions. Major research universities can
provide opportunities for undergraduates, working as part of a
large research group, to conduct projects in synthetic biology
for which they can feel ownership. Students at primarily undergraduate institutions can conduct research projects in synthetic
biology with sophistication and outcomes comparable to those
conducted at research institutions. Smaller institutions can use
the accessibility and affordability of synthetic biology to make
new research opportunities available to their students.

iGEM, the international Genetically
Engineered Machines Competition
Each year since 2004, undergraduates from around the world
have explored the possibilities of research in synthetic biology
as part of the international Genetically Engineered Machines
competition, or iGEM (http://2009.igem.org/Main_Page). The
competition grew out of a course at the Massachusetts
Institute of Technology in which students designed genetic
circuits for blinking bacteria. MIT faculty members Tom Knight
and Drew Endy founded iGEM by asking the questions, “Can
simple biological systems be built from standard, interchangeable parts and operated in living cells? Or is biology too complicated to be engineered in this way?”
The founders of iGEM and its director Randy Rettberg believe
that undergraduates are well-suited for research in synthetic
biology because they are not burdened with assumptions
about what cannot be done; they have a healthy enthusiasm
for research; and they have a high level of creativity. In addition,
undergraduate research projects can carry a risk of failure that is
not appropriate for graduate-level research. The high-risk, highgain approach benefits synthetic biology, since undergraduates
will try things that graduate students will not. iGEM is modeled
after robot competitions, in which student teams are given
collections of parts and challenged to build robots that battle
each other. For iGEM, undergraduates form teams, are given
access to the Registry of Standard Biological Parts, and use the
methods and concepts of synthetic biology to creatively engineer living cells (see review by Katsnelson, 2009). Construction
of a team Wiki page is required, so that the designs and results

Council on Undergraduate Research • www.cur.org

41

winter 2009 • Volume 30, Number 2

of research projects can be communicated to the iGEM community. In November, teams meet to present their work alongside peers from around the world.
Held at MIT, the annual iGEM “Jamboree” provides a highprofile forum for iGEM teams to present their research with
posters and oral presentations (Campbell, 2005). The iGEM
Jamboree is nothing short of a celebration—of the enthusiasm,
creativity, energy, and accomplishments of undergraduates, and
of the multidisciplinary and multi-institutional collaborations
of a growing international community. Each year, we celebrate
the latest breakthroughs in synthetic biology. The fact that
these advances have been made by undergraduates bodes
very well for the future of synthetic biology as an increasingly important approach to multidisciplinary research and
as a means to revolutionize the engineering of biology. Table
1, available in the Winter 2009 issue of CURQ on the Web at
www.cur.org/quarterly/webedition.html, describes the growth
of the event and highlights some of the iGEM projects. Further
information about these and other projects is available at
http://2009.igem.org/Main_Page.

Connections between Disciplines and
Institutions
Undergraduates with majors in biology, engineering, chemistry,
computer science, exercise physiology, biochemistry, physics,
mathematics, and others have joined multidisciplinary iGEM
teams. Students learn how to communicate what they know
about their respective fields to other team members as they
work together to explore the intersections of their disciplines. The practice of multidisciplinary research becomes the
strength of iGEM teams, and students realize the benefits of
collaboration.
The spirit of collaboration in synthetic-biology research also
extends to institutions. For example, the authors’ two institutions, Missouri Western State University and Davidson College,
have collaborated on synthetic biology and entered joint teams
in the iGEM competition for four years. As faculty members at
two primarily undergraduate institutions, we appreciate the
opportunity to combine the limited resources of faculty time
and expertise, access to larger numbers of appropriately prepared students, and greater availability of research equipment
and supplies that such collaboration provides. In the context
of iGEM, our undergraduate research teams have designed and
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conducted several projects that illustrate the potential for
multidisciplinary synthetic-biology research.
In 2006, for example, we designed a bacterial computer to
solve the “burnt pancake” problem. The problem is one of sorting by reversals illustrated by a stack of differently sized pancakes with one burnt side that must be flipped to be arranged
from largest to smallest, with all the burnt sides down. This
has important applications to parallel-processing computer
networks and can serve as a model for genome rearrangements
(Haynes et al, 2008). The iGEM project our undergraduates
conducted in 2007 also shows how synthetic biology allows
the exploration of connections between mathematics and
biology. Our students were able to program bacterial computers to solve a Hamiltonian path problem, which is the problem
of determine a route through the nodes of an ordered graph.
This can be likened to a traveler trying to visit each of several
cities on a worldwide tour (Baumgardner et al, 2009; http://
parts.mit.edu/igem07/index.php/Davidson_Missouri_W). For
the 2008 iGEM competition, our students designed and built
genetic circuits that could implement a “hash” function, capable of using logic gates to process inputs in a manner important for encryption and message validation (http://2008.igem.
org/Team:Davidson-Missouri_Western).
We recruit first- and second-year students enrolled in introductory biology and mathematics courses to participate in
weekly discussions of research topics that bridge the two disciplines. These BioMath Connections allow our two campuses
to engage in electronic collaborations and learning activities.
During these meetings, students and faculty also have an
opportunity to gauge students’ interest in and suitability for
multidisciplinary research. In the spring semester, these students and others are encouraged to apply for summer research
positions, although more students apply than can be accepted.
We especially target students from underrepresented groups
through personal contacts and faculty referrals. Students are
selected based on academic performance and research potential as indicated by letters of recommendation. We are keen
to find students who express an interest in both biology and
mathematics, although we know most students are better prepared in one or the other of these two areas. Once selected,
all the students work together in the spring to improve their
ability to communicate across disciplines and to identify
potential research projects. With funding from NSF and other
sources, we have hired six to eight students on each campus
for full-time summer research.
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Undergraduates from the 2009
Missouri Western/Davidson
iGEM team
conduct synthetic biology
research with a faculty mentor.

peer-reviewed professional journals (Haynes et al, 2007;
Haynes et al, 2008).

Call for Participation in Undergraduate
Research in Synthetic Biology

Research into synthetic biology conducted for iGEM has been
an excellent way for us to address several important goals for
our undergraduate research programs:
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•

First, it is a very exciting area of research. Students are
interested to hear of the previous projects conducted by
our iGEM teams and other teams from around the world;
they become very enthusiastic once they realize the possibilities for their own research. And as collaborators with
our students, we share their enthusiasm for the research;
synthetic-biology research is just plain fun.

•

Second, synthetic biology allows us to offer our students
opportunities to engage in multidisciplinary research. We
have been able to assemble research teams of undergraduates with majors in biology, chemistry, and mathematics. As
faculty members with expertise in biology, mathematics,
and computer science, we also value the chance to work
together.

•

Third, we found financial support for work with undergraduates. In addition to garnering funds from programs administered through our respective institutions, we secured funding from the National Science Foundation through a program called Interdisciplinary Training for Undergraduates
in Biological and Mathematical Sciences (UBM, http://
www.nsf.gov/pubs/2008/nsf08510/nsf08510.htm). Our
UBM project uses research in synthetic biology to allow
undergraduates to explore connections between biology
and mathematics.

•

Finally, research conducted as part of iGEM has provided
opportunities for our students to contribute to the knowledge base of the nascent field of synthetic biology. Our
students have been able to present their work not only at
the iGEM Jamboree, but also at local, state, and national
conferences. We also have been able to publish the results
generated by our undergraduate research teams in national

We encourage faculty members from the various disciplines
in the mathematical, natural, and social sciences to consider
mentoring an iGEM team of undergraduates for multidisciplinary research in synthetic biology. It can address many of an
institution’s objectives for undergraduate research and allow
students to learn firsthand the value of conducting research
in a multidisciplinary manner, working together on a team and
contributing to a growing worldwide research community. It
can offer faculty from different disciplines a chance to work
together and reinvigorate the research agendas of individual
faculty members or academic departments. Undergraduate
research in synthetic biology can be a public-relations benefit for institutions, illustrating the value of students engaging
in applied-learning activities. The results of undergraduate
research can be presented by both undergraduates and their
faculty mentors at a variety of venues, including disciplinary
society meetings, undergraduate research conferences, campus
research symposia, or community forums. Publication of the
research results is also feasible, as is obtaining funding from
institutional and extramural sources.
Registration information for student teams is available on the
iGEM Web site (http://2009.igem.org/Main_Page). Currently,
there is a $1,250 registration fee that pays for administration of
iGEM and maintenance of the Registry of Standard Biological
Parts. The fee also covers distribution of the most commonly
used parts to registered teams and the opportunity to contribute parts to the growing registry. Meetings are held each
spring for faculty members who would like to learn firsthand
about mentoring an iGEM team. In summer 2010, Davidson
College will host a synthetic-biology workshop, sponsored by
the Genome Consortium for Active Teaching (http://www.
bio.davidson.edu/GCAT) and funded by the Howard Hughes
Medical Institute. We also highly recommend the comprehensive guide “Running a Successful iGEM Team,” by Wayne Materi
(available at http://www.bio.davidson.edu/GCAT). Technical
support is readily available from iGEM headquarters and from
the iGEM community. Funding for iGEM teams can be sought
from institutional sources, local or national sponsors, or extramural grant programs.
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It is unusual for undergraduates to have the opportunity to
shape the development of a new field of scientific research,
but that is exactly what is happening in synthetic biology. With
the accessibility of research in the field to undergraduates and
the entry point into the field facilitated by the iGEM competition, undergraduate research is, in fact, a driving force in the
establishment of this new discipline. The sense of excitement
that comes from moments of discovery during undergraduate
research is amplified in synthetic biology because it can impact
an emerging worldwide scientific community. Having gained
an entry into this multidisciplinary field early in their careers,
today’s undergraduates can take ownership of synthetic biology. This holds tremendous promise for the future of synthetic biology and for all scientific research, as undergraduates
mature into scientists with an appreciation for cutting-edge
multidisciplinary research.

Davidson College and Missouri Western State University 2008
iGEM Wiki. http://2008.igem.org/Team:Davidson-Missouri_
Western
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CURQ Vignettes: Additional Examples of Undergraduate Research at the
Intersection of Disciplines
Introducing Quantitative Research in First-Year Composition
R. Alan Kimbrough, University of Dayton, Alan.
Kimbrough@notes.udayton.edu
Students in my honors first-year composition course, a onesemester class tied to a “Writing and the Arts” learning-living
community, devote their major library research project to defining (and justifying their definition) “cultural literacy” in visual art,
music, theater, or ballet. From their definitions we construct an
80-question survey testing students’ knowledge of basic terminology and history in the four art forms. From the survey data,
each student chooses one demographic variable to construct
a hypothesis (e.g., that students from private schools will have
acquired higher levels of literacy than students from public
schools in one or more of those arts). Each student explains
the reasoning behind the hypothesis and then applies ANOVA
single-factor statistical analysis to test the hypothesis.

Student Research as part of Nanotechnology Education
Kurt Winkelmann, Florida Institute of Technology, kwinkel@fit.edu
Interdisciplinary research requires undergraduates to expand
the boundaries of their scientific knowledge. Students in my
nanotechnology-education group must understand chemistry but also, depending on the particular research project,
mechanical engineering, molecular biology or environmental
science. This is typical of research in the chemical industry.
Current research projects include forming polymer nanocomposites and measuring their stress-strain relationships and
synthesizing nanoparticles and testing their ability to remove
pollutants from water or prevent bacteria growth. Since the
goal of these projects is to develop a publishable demonstration or laboratory experiment, students must understand the
project’s technical parameters and be able to discuss what
they learned. Undergraduates provide me with reliable advice
regarding an experiment’s level of difficulty and understand the
typical student’s pre-existing knowledge and laboratory skills.

An Entry-Level Course: Explorations in Creative and
Research Activities
Adele Baruch-Runyon, David Champlin, Helen GorgasGoulding, and William Harrison, University of Southern
Maine, abaruch@usm.maine.edu
One member of our teaching team used interviews to identify
challenges that entering students face in connecting early in
their college careers with faculty and with students who share
similar interests. In response, a faculty/staff team developed a

novel course that encourages entering students to develop projects focused on areas of deep personal interest. Bimonthly class
meetings foster communication skills in a learning community.
Class visitors include advanced undergraduates, potential faculty
mentors, and academic and student life staff. Students are supported through individual and group meetings as they reach out
between classes to mentors and take advantage of resources
on campus and beyond. For details, see the course Web site:
http://www.usm.maine.edu/~champlin/ECARAHome.htm

Challenges and Solutions to Research Issues at the
Interface of Biology and Chemistry at Northern Kentucky
University (NKU)
Kristi Haik and Heather Bullen, Northern Kentucky
University, haikk@nku.edu
Kristi Haik, a biologist, and Heather Bullen, a chemist, have been
conducting interdisciplinary nanotechnology research over the
past four years. Their research is a true collaboration (i.e.,
equal intellectual and time contributions), prompting NKU to
re-examine the reward structure for efforts relating to student
mentorship, grant-writing, and research. The authors have also
implemented successful tactics to initiate and sustain interdisciplinary projects when budgets are tight. Some approaches
include designing projects that can build upon themselves,
collaborating across departments to provide supplies or equipment, and tying pilot projects to upper-division classes (which
also serves as a recruiting tool for our research labs).

Physics and Archaeology as an Interdisciplinary Endeavor
Michael Rogers, Ithaca College, mrogers@ithaca.edu
Archaeological geophysics uses ground-penetrating radar, conductivity, magnetometry, and resistivity to non-invasively create
images of the earth’s subsurface. These images directly address
anthropological questions as well as guiding archaeological
excavation. As a physicist (PhD) and an archaeologist (MAIS),
my research involves both physics and archaeology students. I
involve physics students in examining the physical and chemical properties creating our geophysical signals, gathering and
processing data, and developing more efficient research methods. Archaeology students excavate, process artifacts, and
make anthropological interpretations. What makes this type of
research especially fun is that student roles are switched where
physics students so some excavation and archaeology students
conduct geophysical surveys to broaden their experiences
while working in interesting geographical and cultural contexts.
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U ndergr a du a te

RESEARCH Highlights

Recent peer-reviewed publications by CUR members with undergraduate coauthors
Montenegro DE, Franklin T, Moscinski LC, Zuckerman KS, Hu X-T.
TGFß inhibits GM-CSF-induced phosphorylation of ERK and MEK
in human myeloid leukaemia cell lines via inhibition of phosphatidylinositol 3-kinase (PI3-k). Cell Prolif. 2009;42(1):1-9. (Barry
University)

Studying the molecular mechanisms responsible for normal
cell cycle control and growth factor (with an emphasis on
TGFß)-mediated growth inhibition, which involves several
cell cycle regulatory molecules and tumor repressor genes.
The study of TGFß signals will provide insight into the understanding of the negative control of hematopoietic cell growth
and the mechanisms leading to cancer and other diseases.
Xiao-Tang Hu is an associate professor of Biology, College
of Arts and Sciences. Tina Franklin, junior biology major,
participated in the research as an MBRS RISE student. Dr. X-T
Hu is a professor in the Biology Department, College of Arts
& Sciences, Barry University. The research was carried during
the 2007-08 academic year when Tina Franklin was an undergraduate at Barry University, as part of the NIH funded-RISE
(Research Iinitiative for Scientific Enhancment) program Tina
is currently enrolled in a doctoral program in physiology at
Rutgers University. The research was supported by NIH MBRS
RISE Grant.
Kerrigan AM, Powers TL, Dorval DM, Reitter JN, Mills KV. Protein
splicing of the three Pyrococcus abyssi ribonucleotide reductase
inteins. Biochem Biophys Res Commun. 2009;387:153-157. (College
of the Holy Cross)

The alpha subunit of the ribonucleotide reductase of
Pyrococcus abyssi is interrupted by an intein at three separate
insertion sites. Each intein facilitates the third step of splicing
with a different nucleophile, and the sensitivity of the intein
to the flanking extein sequences varies between the inteins.
The study explores how conserved residues catalyze the splicing of each intein. Kenneth Mills is an associate professor of
chemistry. Adam Kerrigan, Taryn Powers, and Deirdre Dorval,
all biology majors (class of 2009, 2007 and 2006, respectively), participated as part of their thesis research projects.
Deirdre earned a J.D. from Harvard Law School and works in
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intellectual property law. Taryn works at the Broad Institute
in Cambridge, MA and Adam works at Genzyme in Cambridge,
MA. This material is based upon work supported by the
National Science Foundation under CAREER Grant No. 0447647.
Walter CW, Gibson ND, Field RL, Snedden AP, Shapiro JZ, Janczak
CM, Hanstorp D. Electron affinity of arsenic and the fine structure of As- measured using infrared threshold photodetachment
spectroscopy. Phys Rev A. 2009;80:014501-1-014501-4. (Denison
University)

This article reports an experimental study of the negative ion
of arsenic, i.e. an arsenic atom with one additional electron
attached to it. We used a variable wavelength laser to measure
the minimum energy required to detach the added electron
from the negative ion, thus determining how strongly arsenic
binds electrons. Our measurement improved the accuracy of
the electron affinity of arsenic by a factor 40 over the previous best measurement, thus providing precise information for
this fundamental thermochemical property. Our results will be
of use for testing state-of-the-art atomic structure theories
and for controlling chemical reactions involving arsenic. Wes
Walter and Dan Gibson are professors of physics. Prof. Dag
Hanstorp from Gothenburg University, Sweden, participated
in the project as a visitor to our lab. Four undergraduate students participated in the research over the summers of 2007
and 2008: Richard Field, Ali Snedden, Jacob Shapiro, and Corey
Janczak. Richard and Ali are now in graduate school in physics
at the Univ. of Michigan and Univ. of Notre Dame, respectively,
Jacob is a senior double-majoring in physics, and Corey is
employed after graduating with a physics major. The research
was supported by grants from the National Science Foundation
and by Denison University’s Anderson Summer Research and
Bowen Funds, which provided some student summer stipends;
Prof. Hanstorp received support from the Swedish Research
Council and Denison University.
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Davis JR, Goldman Z, Hilty J, Koch EN, Liben-Nowell D, Sharp
A, Wexler T, Zhou E . Equilibria and efficiency loss in games on
networks. IEEE International Conference on Social Computing
(SocialCom ‘09). 2009;1:82–89. (Carleton College)

We introduced the problem of relating game-theoretic properties of a generic 2-player symmetric ‘base game’ to the properties of the ‘networked game’ where the nodes of a social
network play that same base game simultaneously all of their
neighbors. Previous work had looked at specific base games;
our approach takes a generic perspective on the problem.
We showed that (with limited exceptions for bipartite graphs)
game-theoretic properties like the existence or absence of
pure Nash equilibria do not carry over from the base game to
the networked game. We also gave tight bounds on the price
of anarchy in the networked version of coordination games.
David Liben-Nowell is an assistant professor of computer
science at Carleton. Joshua Davis was a visiting professor of
mathematics of computer science at Carleton; and Alexa Sharp
and Tom Wexler are assistant professors of computer science
at Oberlin College. The students involved -- Zachary Goldman
(Denison ‘11), Jacob Hilty (Carleton ‘09, now enrolled in the
graduate program at Edinburgh), Elizabeth N. Koch (Carleton
‘09, now an NSF Graduate Research Fellow enrolled at the
University of Minnesota), and Emma Zhou (Carleton ‘10) -participated as part of a summer research program held at
Carleton in summer 2008. The work was supported by NSF
grant CCF-0728779 and grants from Carleton, Denison, and
Oberlin.
Laird N, Sobash R, Hodas N. The frequency and characteristics
of lake-effect precipitation events associated with the New York
State Finger Lakes. J Appl Meteor Climatol. 2009;48:873–886.
(Hobart and William Smith Colleges)

This study presents a climatological analysis of the frequency
and characteristics of lake-effect precipitation events that
were initiated or enhanced by lakes within the New York State
(NYS) Finger Lakes region for the 11 winters (October–March)
from 1995/96 through 2005/06. Results show that lake-effect
precipitation routinely develops over lakes that are considerably smaller than lakes previously discussed as being associated with lake-effect precipitation, such as the Great Lakes.
The frequency of NYS Finger Lakes lake-effect events determined in the current investigation paired with subsequent
analyses of the environmental conditions leading to these

events will allow for 1) comparative analyses of necessary conditions for lake-effect development across a range of lake sizes
and 2) an informative examination of the connection between
mesoscale processes and climate variability. Neil F. Laird is an
associate professor in the Department of Geoscience. Ryan
Sobash conducted the research as part of the 2005 and 2006
HWS summer research program. At the time of the research
Ryan was an undergraduate in the Meteorology Department at
Pennsylvania State University. He is currently in graduate school
at the University of Oklahoma. Natasha Hodas conducted the
research as part of the 2006 HWS summer research program.
At the time of the research Natasha was an undergraduate in
Atmospheric Sciences at Cornell University. She is currently in
graduate school at Rutgers University. The research was made
possible by a National Science Foundation grant through
the Physical and Dynamic Meteorology program within the
Geoscience Directorate.
Weiss SL, Kennedy EA, Bernhard JA. Female-specific ornamentation
predicts offspring quality in the striped plateau lizard, Sceloporus
virgatus. Behav Ecol. 2009;20:1063-1071. (University of Puget Sound)

This study examined whether the female-specific ornament of
striped plateau lizards, which previously has been found to signal female phenotypic quality, also honestly signals information
about offspring quality. We measured females’ peak ornament
expression, collected and incubated their eggs, and reared the
resulting offspring to Day 180, measuring both the body condition and sprint speed of those offspring. Female ornament size,
but not ornament color intensity nor saturation, reliably predicted both the body condition and the sprint speed of her offspring. Thus, males may gain fitness benefits from preferentially
allocating their reproductive effort towards females with larger
ornaments by producing higher quality offspring. Stacey Weiss
is an assistant professor of biology and James Bernhard is an
assistant professor of mathematics and computer science. Eileen
Kennedy participated in this research beginning in the summer
between her sophomore and junior years, and developed this
research into her senior thesis. Her work was supported by Puget
Sound Summer Research Stipends and University Enrichment
grants. She is currently in a master’s program in Animal Behavior
at Bucknell University. Additional funding was provided by the
university to Stacey.
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Fortier, SF., Yang, XJ., Wang, Y., Bennett, RAO and Strauss, PR.
Base excision repair in developing zebrafish: functional evidence for polymerase switching and multiple AP endonucleases.
Biochemistry 2009;48:5396-5404. (Northeastern University)

This work provides evidence for the base excision DNA repair
pathway in early zebrafish embryos. Although the pathway has
been described in cells and tissues from adult animals, this is
the first description of the pathway in early embryos. Unlike
cells from adult animals, early embryos lack the major DNA
polymerase that performs short patch repair. Instead, they use
replicative polymerase or other bypass enzymes for this function. Phyllis Strauss is Matthews Distinguished Professor in the
Department of Biology at Northeastern University. Sean Fortier
graduated magna cum laude from Northeastern in 2009. He
began this work as his honors project in 2007 and was awarded
a Matthews Fellowship to support his efforts. Sean’s poster
presentation at the 2009 American Society for Biochemistry
and Molecular Biology in New Orleans took first place in the
undergraduate biochemistry section; the work was selected for
presentation from the platform. Sean is currently employed as
he applies for medical school. The work was supported by the
G. Harold and Leila Y. Mathers Charitable Foundation as well
research awards from the Office of the Provost, Northeastern
University.
Espinosa, A. Perdrizet, G. Paz-y-Miño C., G. Lanfranchi, R., Phay M.
Effects of iron depletion on Entamoeba histolytica alcohol dehydrogenase 2 (EhADH2) and trophozoite growth: implications for
antiamoebic therapy. J Antimicrob Chemother 2009;63:675–678.
(Roger Williams University)

Entamoeba histolytica infects 50 million people yearly causing
100,000 fatalities worldwide. E. histolytica lacks mitochondria and obtains energy by fermenting glucose. This study
demonstrates that iron chelation interrupts the completion
of the fermentative pathway of E. histolytica by removing the metal cofactor indispensable for the structural and
functional stability of EhADH2, an essential enzyme, thus
affecting trophozoite survival. It also suggests that ironstarvation-based strategies could be used to treat amebiasis.
Avelina Espinosa is an Assistant Professor at the Department of
Biology, Roger Williams University; Guillermo Paz-y-Mino C. is
an Assistant Professor in the Department of Biology, University
of Massachusetts, Dartmouth The work was performed by
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Monichan Phay (sophomore at the time, summer scholar) and
George Perdrizet (senior at the time, senior thesis) in the Spring,
Summer and Fall 2008.Monichan Phay is currently in a junior
student with a double major Biology and Chemistry, (Fall 2009)
at Roger Williams University. George Perdrizet is currently in a
doctoral program in Biochemistry at the University of Chicago.
This work was supported by NIH-NCRR grant # 2 P20RR1645704 and Roger Williams Universit summer scholars program.
Long SM, Grosfils EB. Modeling the effect of layered volcanic
material on magma reservoir failure and associated deformation, with application to Long Valley caldera, California. J. Volc.
Geotherm. Res. 2009;186:349-360. (Pomona College)

Elastic, gravitationally loaded finite element models of an
ellipsoidal magma reservoir in mechanically layered host rock
yield new insight into the effect of layer stiffness, thickness,
and spatial configuration on the resulting surface displacement
curve and tensile rupture of the reservoir wall. Application
of the model to interpret surface deformation that occurred
between 1985 and 1999 at Long Valley shows that inclusion of
appropriate mechanical layers significantly alters the inferred
size and depth of the inflating subsurface magma body. In addition, we show that reservoir geometries previously inferred
from inversion of surface deformation would rupture before
achieving sufficient pressure to reproduce the measured surface displacements. Eric Grosfils is a professor of geology. This
research was largely conducted as a senior thesis project by
Sylvan Long. Upon graduating from Pomona College in 2007,
Mr. Long completed a M. Phil as a Downing Fellow at Cambridge
University; he is currently employed by Leggette, Brashears and
Graham Inc. in Shelton, CT. This research was supported by a
grant from NASA’s Planetary Geology & Geophysics program
and with funding from Pomona College.
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“voice” of CUR to both its members and to a
broader community. Its purpose is to provide useful and inspiring information about student-faculty collaborative research and scholarship from all
disciplines at all types of institutions. The goal
and function is to advance the mission of CUR.
To this end, the operation and editorial policies
of the CUR Quarterly should be flexible so that its
content and deadlines meet the immediate needs
of the communities that it serves.

• Key words for indexing (up to 10)..
• Proper Citations. Refer to the Chicago Manual of Style citation guidelines
(http://www.chicagomanualofstyle.org/tools_citationguide.html).

Compatible Electronic Formats —
Generally, all text file formats are acceptable; Microsoft Word is preferred.
Image file formats (EPS, TIF, JPG, GIF) can be submitted. Resolution must be
300 dpi or greater at the size the image is to be used. You may also submit
original color or black and white photographs, or line art. Art generated in
drawing programs (Illustrator, Freehand, CorelDraw) and exported in any of
formats mentioned above is acceptable. Please note that images obtained
with many digital cameras do not have sufficient resolution for use in the
Quarterly.

Letters to the Editor Policy —
The CUR Quarterly will consider letters from readers for publication. We are
especially interested in your responses to “CUR Comment” pieces.
Letters to the Editor should be limited to 250 words, and must be on topics
relevant to CUR’s mission. They must be signed (electronic versions must be
followed by hardcopy). Letters will be edited if necessary and the writer will
be shown the edited version for her/his approval. Letters will be published
at the sole discretion of the Editors.

Contact Information for Submissions and
Other Correspondence —
All materials should be submitted electronically via email to the CUR
Quarterly Editor-in-Chief:
Kelly McConnaughay
Associate Dean of Liberal Arts and Sciences
Bradley University
1501 West Bradley Ave.
Peoria, IL 61625
kdm@bradley.edu
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