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The CUR Quarterly serves as the official public
“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.
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Introducing

The Enhanced institutional membership
This new institutional membership allows any faculty member from your institution to join the Council
on Undergraduate Research as an individual member at no additional cost. Cost is based on the Full-Time
Equivalent students (FTE) at your institution.

FTE of up to 5,000 students
$2,000
FTE of 5,001 to 10,000 students
$3,000
FTE of 10,000 or more 		 $4,000
The cost of the regular institutional membership for the 2009-2010 membership year will remain the same, at
the current rate of $800.00.
For enhanced members, the quarterly will be accessible electronically. All other membership benefits will continue to be offered for both dues structures, such as discounts on CUR Publications, CUR Institutes and Meetings
and access to the members only website including our new advocacy webpage, and Electronic newsletters.
We hope that your institution will take advantage of this membership opportunity to more fully engage faculty
at your institution in undergraduate research.

Should you have any questions regarding this membership program, or any other membership
opportunities, please contact Robin Howard at robin@cur.org or 202-783-4810x203.
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Fromthe President
Informing Public Policy
This issue of the CUR Quarterly highlights the influential role
that undergraduate research can play in informing public policy. The editors have selected a nice collection of papers for
the issue that provide a range of best practices, strategies, and
recommendations for working with federal and state policymakers, with public and private agencies, with media outlets,
and with other professional organizations and stakeholders
that may share an interest in undergraduate research.
It’s a very exciting time for CUR members to become engaged
in advocacy efforts. Perhaps for the first time, an American
President has spoken publically about undergraduate research.
In a speech to the National Academy of Sciences on April 27,
2009, in which he laid out key funding priorities for research,
development, and education, President Barrack Obama said
the following: “It will support an educational campaign to
capture the imagination of young people …. It will create
research opportunities for undergraduates ….”
CUR recently hosted our 13th Annual Posters on the Hill event,
which is designed to bring students to the United States
Capitol to showcase their undergraduate research projects.
The event, held on May 5, 2009, also provided the opportunity
for the students to talk directly with members of congress
about the value of this high-impact scholarly and pedagogical
experience to their own constituents, as well as to the entire
country’s strategic position as a world leader in both discovery
and higher education. It was a timely opportunity to be in
Washington, DC given the increased calls for greater accountability, affordability, and transparency in higher education in
recent months, especially in light of the current economic
crisis facing the United States and many other countries. As
legislators, parents, and business leaders ask more-and-more
questions of higher education, it is critical for all of us to both
highlight the powerful student learning outcomes that result
from undergraduate research in building a 21st Century workforce, as well as significantly advancing our country’s competitive edge in research and development.
The 78 students who presented their research at Posters on
the Hill did a wonderful job at conveying first-hand the transformational potential of undergraduate research and how the
experience has shaped their own lives. In fact, CUR received a
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record number of applications for the 2009 Posters on the Hill
event; over 425 applications were received for only 60 poster
slots. In addition to other data, these figures speak to the
growing number of students and faculty mentors engaged in
undergraduate research nationally.
If CUR and CUR’s individual and institutional members are
to remain at the forefront of the undergraduate research
landscape, we must continue to act at the local, state, and
national levels. CUR will continue to focus on collectively
moving the organization forward in realizing CUR’s mission and
in expanding CUR’s reach and impact. In particular, CUR has
been involved in discussions with the National Conferences
on Undergraduate Research (NCUR) about strategic opportunities for the two organizations to most effectively advance the
cause of undergraduate research. You will be hearing more
about these in future columns in the CUR Quarterly.
This is my final President’s column, and it has been a true honor,
privilege, and pleasure to serve with so many CUR volunteers
and dedicated staff members in the National Office. All of
these individuals have been eager to promote undergraduate
research and to expand the capacity of faculty members, institutions, and students engaged in this high-impact endeavor. I
wish President-elect Diane Husic and the 2009-2010 Executive
Board well, and I look forward to working with them over the
next year as Past-president.

Jeffrey M. Osborn
CUR President
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UPCOMING
CUR Institutes
Proposal Writing Institute

Mentorship, Collaboration and Undergraduate Research

July 19-23, 2009

in the Social Sciences and Humanities

Willamette University, Salem, OR

February 2009

Application Deadline: May 15, 2009

Mesa Community College, Mesa, AZ
Details coming soon!

Institutionalizing Undergraduate Research
October 23-25, 2009
Concordia College, Moorhead, MN
Application Deadline: September 1, 2009

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 202783-4810). Enrollment is limited so apply early.

CURQ on the Web
CURQ on the Web, Summer 2009 edition
www.cur.org/quarterly/webedition.html
Keynote Address from the 2009
CUR Dialogues
Everything We Teach Was Once Someone’s Research: Creating a
Culture of Discovery on Campus
Carl Strikwerda
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Fromthe President-Elect
Advocacy and the political process: It’s not for me. Is it?
At the January 2009 meeting of the CUR Executive Board, we
were talking about Washington Partners and what they can do
for CUR, the importance of advocacy and how that relates to
CUR’s mission, and what our key talking points are to different
constituent groups. My thoughts began to wander a bit as I
pondered these questions at a more personal level.
For a very long time, I considered myself rather a-political. It’s
not that I did not care about public-policy issues; rather, I just
didn’t much care for the political process—or at least the process as I perceived it. Until relatively recently, I did not closely
follow political campaigns (at the local, state, or national
levels). Regardless of how passionate I was about a particular
issue, the thought of contacting an elected official was not
something I would consider. I am, after all, a life scientist, not a
political scientist, and I thought that there were people much
better suited to such activism. While it is common on campus
today to hear about the importance of engaging our students
in civic responsibilities, this is advice I apparently had missed
in college.
When I first became a faculty member, it was at an institution
belonging to a large state system—one in which the institutions were state-owned. I rapidly learned that in that particular
environment, there was no way to avoid the interface with
the political realm. Funding issues, state and federal mandates,
accountability, productivity measures, and the like are all
clearly tied to the political process. As much as I had always
avoided politics, it soon became obvious that if one wanted to
change anything at a state-owned institution, it was critical to
engage in the political process. (I acknowledge that I was initially rather naïve; I have since learned that political processes
are important in academe generally, whether at a public or a
private institution.)
What was the catalyst for my emergence from my sheltered a-political world? Being state-owned, the institution I
worked at had to go through state guidelines and processes
for everything ranging from purchasing to contract procurement to developing construction plans. We were beginning to
think about renovations to our science building, and faculty
members were calling for research space both for their own
scholarship and for their collaborative research projects with
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students. But because the institutions in the system had their
roots as former “teachers colleges,” there had never previously
been a recognized need for research space. Thus there were
no “lines” for research in the space-utilization descriptions in
official state documents. And, without those approved “lines,”
any institutional plans with “unauthorized spaces” would not
be approved. My colleagues and I spent a significant amount
of time drafting a paper discussing the importance of undergraduate research and faculty scholarship in language that the
politicians would understand (the contributions we made to
solving real-world problems, the value of research as a form
of pedagogy, etc.). After a number of meetings betwen state
officials and system and campus administrators, a new category
of space was added to the documents describing buildings at
the state universities.
Any readers who have been involved in raising money for a
science-and-technology building at a public institution know
that there must be significant interaction with political figures.
A few of my colleagues and I did countless “dog and pony
shows” (as we referred to them)—when we dressed much more
nicely than we normally did in the lab or out in the field—in
our efforts to convince state and federal representatives of
how passionate we were about our projects and—more importantly—about the potential accomplishments of our students.
Some of our catch phrases will be familiar: “The future workforce for the state,” “the next cadre of scientists to solve the
critical issues of the 21st century,” and so forth. I must admit
that I was surprised that the individuals we met with seemed
genuinely interested in us, their constituents, and our demonstrated and proposed contributions toward developing the
future. I had never really considered myself jaded, but I must
admit that I was surprised that legislators actually cared about
what I might have to say even though I was someone who was
not part of the real political world (at least the way that I had
perceived it).
Years later, I moved to a private liberal-arts college and
thought, with a bit of relief, that I might be relatively removed
from direct political contact and political influence over what
we did in our teaching and research. After 16 years in higher
education, one would have thought I would have become a
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bit wiser. My research shifted directions at that time and I also
became involved with a Superfund site undergoing restoration.
Need I say more? Every step involving a Superfund site involves
a wide array of state and federal agencies, as well as legislators
interested in the progress of dealing with such a “nasty little
problem” in their districts. What was I thinking?! (I must admit,
however, that when a restoration project is going well, at a site
that had been considered “unrestorable,” much of the attention is very positive!) My resulting deep political involvement
has led to many rewarding personal and professional experiences—ones I would never have predicted—including serving
on an environmental advisory council (EAC) for a member of
Congress.
The invitation to serve on the EAC has really opened my eyes
to a number of issues. I am the only representative from higher
education on the council. Local citizen groups, environmental
groups, and the Farm Bureau are represented, but no one else
from the 10 colleges or universities in the region (all within
the congressional district) sits on the council. Scientists in
academe have much to offer on issues ranging from the
importance of basic research to perspectives on global climate
change or alternative energy to solutions on environmental
pollution. But our voices will not be heard if we don’t participate in the political processes. Further, we often sit on our
campuses bemoaning our decreasing success rates in acquiring
external funding, but are we actively promoting our research
and its importance to those in positions to increase funding
for NSF, NIH, and other federal (or state) agencies? Have you
contacted your elected officials about needed research funding or support for other forms of scholarship for academics in
non-science fields?
The connections I have made through this council have led to
new partnerships for my college and new opportunities for
students at my institution. In fact, the Congressman who convened the EAC spent two and a half hours with students in my
Climate Crises course this past fall, solely to get a better sense
of what the younger generation is thinking concerning the
challenges confronting our country and what ideas they might
have for solutions. He would never have known about this class
if not for discussions at one of our EAC meetings. How many
students get this face-to-face, personal time with their elected
national representatives? I know for certain that my entire class

of 22 students has a much more positive attitude about the
political process than I had at their age.
What I have learned is that it is incredibly important to venture
into the world of politics. It is important for us to be passionate
advocates for education, for research involving students, and
for our specific scholarly endeavors —explaining how and why
it all matters. We need to offer our expertise when appropriate;
our elected officials actually value our input and willingness to
serve as consultants on key issues. And we must begin to better
understand the political process and its constraints as it tries
to serve an incredibly large and diverse set of constituencies,
many with competing needs and interests.
I can only speak from the perspective of a scientist, but there
is great value in learning to talk about our research and what
we do on campus in terms that can be understood by someone
with a very different background. It reaffirms for ourselves the
importance of what we do. We must do a better job of communicating the social impact of what we do if we want to increase
our financial support and gain the trust of the state legislature
and Congress—convincing our elected representatives that we
are accountable and wise stewards of the resources granted to
us. Only when we do a better job of engaging in the political
process (a responsibility of being a citizen in this country) will
we be able to influence policies and create the change that we
desire. Could I ever be as engaged in the process as those who
work for firms like Washington Partners? No way. But I truly
admire them for their unique set of talents and their hard work
on behalf of CUR.

Diane Husic

Moravian College
CUR President-Elect

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

Undergraduate Research and Public Policy
Otto von Bismarck once observed that “laws are like sausage,
it is better not to see them being made.” Political scientists
have even articulated a “garbage can model” to describe the
policymaking process. While the making of public policy can
be a messy process, there is much to be gained from our undergraduate students observing and even participating in the policymaking process. The CUR Focus articles in this issue highlight
the diverse venues for undergraduate research to inform public
policy. The following articles reveal that students in the sciences, humanities, and social sciences can impact public policy
at all levels of government.
An exploration of public policymaking in this country will
quickly remind us of the key principle of federalism. The division of power between the levels of government in our political system as well as the inevitable conflict, compromise and
cooperation are the essence of federalism. We might think of
the five thematic articles in this issue as an exploration of the
opportunities and challenges of informing public policy within
our federal system. Peter Brown and Alex Morrison describe
an undergraduate research project that worked with the local
government, a nonprofit consortium, and the Chamber of
Commerce to create a college town corridor between the
main campus of Mercer University and downtown Macon,
Georgia. Michele Deegan and colleagues outline a public
research model of service where undergraduate research
projects serve the needs of local governments and nonprofits
through the Lehigh Valley Research Consortium, an intercollegiate regional research center in eastern Pennsylvania. The
authors also describe Muhlenberg College’s Institute of Public
Opinion, an undergraduate-run research organization, which
partnered with the local government of Allentown to conduct a survey of public attitudes about the downtown area.
Steve Kolmes and colleagues report on interactions with the
U.S. Forest Service, the Oregon Department of Environmental
Quality, and the local Sandy River Watershed Council that
grew out of an undergraduate research project to monitor
various characteristics of four streams that drain the western
slopes of Mount Hood. Seneca Vaught illustrates how undergraduate research on urban decay in Niagara Falls conducted
in a civil rights course and introductory research class can
inform not only local officials but also state senators in Albany,
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New York. Della Cronin of Washington Partners discusses the
opportunities and challenges for advocates of undergraduate
research on Capitol Hill. She outlines a number of ongoing
advocacy strategies that can be utilized by students, faculty,
administrators, and others in their efforts to inform Congress
of the value of federal investments in undergraduate research.
Public policy is also shaped by the political culture and milieu
of the communities in which we live. The articles by Brown and
Morrison and Vaught note the significance of neighborhood
decline and urban decay in shaping student research projects.
The article by Deegan et al. notes the surging population, loss
of manufacturing jobs, and budgetary shortfalls for governments throughout the Lehigh Valley. The authors explain that
the lack of research by government agencies and nonprofits
creates an opportunity to leverage the assets of undergraduate
research through a public research model of service. The struggle for survival by salmon in the Northwest and the potential
threats to water quality from expanding campgrounds shape
the undergraduate research endeavors in the article by Kolmes
and colleagues. The article by Cronin highlights the impact of
the most recent presidential and congressional elections on
committee agendas in Congress as well as overarching policy
debates.
While references to sausage and garbage cans will inevitably
abound in discussions of policymaking, the following articles
and vignettes give hope for a “rational model” of policymaking.
Undergraduate research can help policymakers identify a problem, enumerate and evaluate policy alternatives, and implement a policy solution. The undergraduate research projects
highlighted in this issue generated a flourishing College Hill
Corridor in Macon, a longitudinal database with over 300 indicators of community well-being for eastern Pennsylvania, and
revised policies for redevelopment in Allentown, Pennsylvania.
Furthermore, undergraduate research endeavors have informed
environmental policymakers in Oregon and state legislators
concerned about urban decay in Albany, New York. The case
study in the Cronin article of how Thomas Friedman’s The
World is Flat served as a catalyst for the America COMPETES
Act also provides support for a rational model of policymaking. The vignettes in this issue illustrate the positive impact
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of a student-generated foreign language curriculum, a Civic
Leadership Academy, and a public policy research internship.
One of the vignettes highlights a unique program to train
undergraduate students from Vermont colleges and Puerto
Rico who in turn train high school students. The collaboration
has produced an online publically-accessible dataset that can
be utilized for watershed restoration and protection projects.
Another vignette describes how undergraduate research on
lead in consumer products in a non-majors chemistry course
has resulted in a dozen national recalls.
We hope the articles to follow provide you with instructive
ideas for how to connect undergraduate research to public
policy. Fundamentally, we hope you can extol the virtues of
undergraduate research to local, state, and national policymakers. As Della Cronin artfully notes and Diane Husic echoes in
her column, we need to tell our stories about undergraduate
research to policymakers who are eager to hear about the
exciting work of our students.

James T. LaPlant
Valdosta State University
CURQ Issue Editor

Council on Undergraduate Research • www.cur.org

9

summer 2009 • Volume 29, Number 4

CUR Focus

Della B. Cronin
Washington Partners, LLC

The Role of Undergraduate Research in Federal Public Policy
Undergraduate Research in Washington, DC
Washington, DC, is filled with government policymakers who
collectively make thousands of decisions daily that affect
investments in research in the United States. Decision-makers
in the White House, on Capitol Hill, and in federal agencies
play different roles in the process of making and implementing
the laws that govern science programs and research. Thousands
of advocates for various interest groups play important roles
as well; their charge is to promote issues that warrant federal
investment or seek solutions to problems that warrant federal
intervention.
Undergraduate research has a place in this conversation. Policy
areas for which undergraduate research can be at least part of
the solution include innovative strategies for engaging young
people in science, technology, engineering, and mathematics (STEM) fields; broadening and strengthening the country’s
research enterprise; “green” technologies, including the search
for clean and renewable energy sources; the arts and humanities; and renewed interest in outer space. The undergraduate
research community must make its voice matter in the nation’s
capital, and the faculty members, administrators, funders, and
students involved in this community are crucial components
of this effort.
A new Congress and Administration facing a tumultuous period
for the country must—and want to—hear from supporters
of education, research, and science. Luckily, undergraduate
research has established supporters on Capitol Hill and in
federal agencies. In discussions on the topic, this group of supporters readily understands the need to engage undergraduates in research, as well as the benefits the work yields for faculty members, institutions, the overall research enterprise, and
ultimately the country’s economy and workforce. It is important to nurture these existing relationships, but undergraduate
research needs to win more advocates and champions.
Colleges and universities are no strangers to Washington, DC.
Many associations represent campuses’ interests here, and
many institutions have their own government- relations professionals on staff or have retained firms in DC to advocate for
them. Some use both in-house and outside expertise. These
advocates are routinely called upon to discuss how a piece
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of legislation might affect a representative’s constituents back
home. Supporters of undergraduate research should be both
heartened and concerned about this presence.
While it is true that higher education has significant presence
and influence, college and university policy priorities are broad
and deep. They include research funding, student aid, health
care for employees, college access, campus crime reporting,
labor union issues, construction funds, privacy laws, disposal of
laboratory materials, and the ability of the nation’s public education system to produce graduates ready to pursue postsecondary study. Given this panoply of issues, it is easy to see how
undergraduate research sometimes gets short shrift in Capitol
Hill discussions about institutions’ other federal interests.

Advocates Must Advocate
Given the need to educate more policymakers about the
importance of undergraduate research, and the broad interests
of institutions of higher education and the research community,
the responsibility for explaining the unique importance of current federal investments in undergraduate research—and the
need for more support—falls to those who actively participate
in undergraduate research. There are several strategies for individuals to become involved.
Advocacy campaigns take many forms. They can be based on
stories of individuals adversely affected by a flawed piece of
legislation or may revolve around a defined need unmet by
current public programs. In recent years, the country’s competitiveness has been a “problem” in search of a legislative answer.
Like many public policy discussions, there is unanimity that
something must be done. And, as is often the case in the legislative process, it is the “something” that causes disagreement.
Advocacy efforts can use multiple strategies—planned and
unplanned, and many voices. Traditional tactics include organizing and mobilizing supporters, public education campaigns,
offering expertise to the Administration and federal agencies
to influence decisions, direct lobbying that seeks a defined
“ask,” and “grassroots” lobbying that mobilizes constituents to
contact their elected representatives to seek a specific policy
intervention or investment.
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Case Study: How a Book Became a Bill

Factors Affecting Enactment of the America COMPETES Act
For many years—some might argue since the release of the 1983 landmark “Nation At Risk” report—policymakers, educators, and other
observers have discussed the need for more investment in, and improvement of, U.S. mathematics and science education. The critics
have pointed to declining achievement in these areas, decreased student interest in engineering, an ill-prepared workforce, and other
signals of declining innovative capital. Countless commissions, reports, and anecdotal evidence have been devoted to these concerns.
In the early 2000s, with growing attention paid to outsourcing of jobs to foreign nations, major corporations became engaged in the
debate. CEOs were queried on their needs and suggestions for improving both K-12 and higher education in the U.S.
Early in 2005, Thomas Friedman, the renowned economist and New York Times columnist, published The World is Flat. While this
book was by no means the only factor that brought mathematics and science education to the forefront, it was arguably this debate’s
“tipping point”—elevating the issue quickly and providing several quotes heard in the halls of Congress, at the White House, in federal
agencies, and throughout the education, research, business and science communities. One such gem: “When I was growing up, my
parents used to say, ‘Eat your dinner; there are starving children in India.’ Now, we should be telling our children, ‘Do your homework,
because there are children in India stealing your job.’”
Friedman’s book became something of a call to arms; in the weeks that followed its release, he wrote columns and made a number of
radio and television appearances to discuss his theories. Friedman’s conclusions about the future success of the nation and its workforce found particular resonance with the public, the business community, educators, and policymakers. He argued that the United
States was falling behind the rest of the world in science, technology, engineering and mathematics; that it was quickly losing its edge
as an innovator, imperiling its global competitiveness and allowing jobs previously held exclusively by Americans to move overseas to
countries with better-trained workforces. Adding to the “crisis” characterization were data suggesting that while many U.S. engineers
were nearing retirement age, the number of engineers graduating in this country was decreasing relative to international competitors.
America’s public school system was not getting young people interested in mathematics and science early enough—often referred to
as the “pipeline” problem. Further, this generation of school-aged youth lacked the “Sputnik moment” of the previous generation—an
exciting, compelling, and patriotic motivation to pursue scientific innovation for the betterment of the country.
The benefits of investments in research were part of this conversation as well. The absence of incubators for innovation, such as Bell
Labs; corporate America’s focus on immediate profits and dividends rather than the long-term benefits of private-sector investment
in research; and the absence of significant tax breaks for investment in research and development were identified as barriers to the
conduct of innovative and high-risk research that would restore the nation’s innovative prowess.
The book was a bestseller. People were talking about math and science. Policymakers took notice, including on Capitol Hill. “The
World Is Flat” became the catch phrase. Washington associations interested in economic competitiveness and education, even tangentially, seized the opportunity to refer to Friedman’s book during Capitol Hill meetings, in publications, and in other communications.
This “buzz” ultimately shifted the discussion from the problem to a search for solutions. Sensing a “hot” issue, seemingly every policymaker developed a legislative solution to ensuring America’s long-term global competitiveness. Finding the right solution to put in
the right legislative vehicle became the challenge. The concerns, the momentum provided by Friedman’s book, the work of dozens of
members of Congress, the media coverage, and advocacy by the science, research, education, and business communities finally led to
draft legislation largely based on the recommendations in National Academies’ report “Rising Above the Gathering Storm: Energizing
and Employing America for a Brighter Economic Future.” Ultimately, the America COMPETES Act was signed into law by President
Bush in 2007 after winning staggering bipartisan support in Congress.
Broadly, the America COMPETES Act focuses on three primary areas of importance to maintaining and improving United States’
innovation in the 21st Century: (1) increasing research investment, (2) strengthening educational opportunities in science, technology,
engineering, and mathematics from elementary through graduate school, and (3) developing an innovation infrastructure. The Act’s
programs touch many federal agencies and authorize the spending of billions of federal dollars. However, since the law’s enactment,
few of the new programs have been funded—which demonstrates the need for consistent advocacy from those who are, or could
be, affected by the legislation.
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Parties influencing and affected by the ongoing “competitiveness” debate arguably used every one of these tactics to win
passage of the America COMPETES Act in 2007, and they will
continue to do so as they pursue federal investments in the
programs authorized by the legislation. A case study on the
events and diverse issues and interests that affected enactment of this legislation is found on the previous page.

2) Engage politically minded campus and community leaders,
as well as influential business and government leaders who will
communicate directly with legislators throughout the federal
budget cycle and the congressional session on the value and
public support for undergraduate research.

Ongoing Advocacy

4) Invite members of Congress and their staffs to campus
to see in action undergraduate research supported by federal
investment.

Regardless of the party affiliation of constituents or the
advocates for those constituents in Washington, DC, the 435
members of the US House of Representatives and their 100
colleagues in the Senate are there to represent the people who
live in their congressional districts and states. A constituent
visiting Washington, DC, from the home district could easily
knock the most respected lobbyist off of a Representative
or Senator’s calendar. Members of Congress truly want to
hear how federal programs and investments are affecting the
people who sent them to Washington. They want to hear how
congressional intentions are really being implemented, how
federal dollars are affecting businesses that employ their constituents, and how the federal government might help solve a
problem for a person, college, business, or community. They
want to hear stories.
Undergraduate research must tell its story in Washington. The
Council on Undergraduate Research conveys the benefits and
successes of undergraduate research through a number of
ongoing efforts, including participation in coalitions, providing
leadership to congressional caucuses that affect STEM education issues, writing to and meeting with lawmakers on key
issues and concerns, and organizing and hosting the perennially
successful Posters on the Hill event. While these efforts are
effective, lawmakers want to hear stories.
Stories are best told by those who are directly involved in
undergraduate research. There are a number of ongoing advocacy strategies that students, faculty members, institutions,
and others can employ in efforts to convey the importance of
federal investments in undergraduate research:
1) Maintain ongoing communications with legislators and
their staffs, with a strong focus on how undergraduate research
is benefiting their constituents, local institutions of higher education, business, the research enterprise and the economy.
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3) Share the results and benefits of the federal dollars spent
to support undergraduate research with congressional and
agency representatives.

5) Pay attention to the issues being considered by federal
lawmakers and convey any relevant connection to undergraduate research to your representatives. This makes undergraduate
research an element of the congressional agenda.

What is Going on Now?
Using these methods, undergraduate researchers should try to
affect Washington immediately. The November elections, as
we all know, brought significant changes to Washington with
a Democrat winning the White House and larger Democratic
majorities in the House and Senate. Significantly, when Barack
Obama took office on January 20th, he also gained the opportunity to select approximately 4,000 new White House and
federal agency employees.
Given the current economic situation, the 111th Congress was
eager to develop and approve a far-reaching economic stimulus package. The collapse of the economy and the attendant
job losses demanded an immediate and significant response.
The almost $800 billion American Recovery and Reinvestment
Act invests in education and research spending, school construction and renovation, modernization of higher-education
facilities, increased Pell Grants, STEM education programs, tax
incentives related to research, and support for general education budgets at the state level.
Even with a President with strong opinions and detailed plans
related to education and a new commitment to science,
advocates struggle to remain optimistic about the budget for
domestic programs for fiscal year 2010, which begins October
1. It is difficult to predict the impact of the stimulus package
and the continuing economic fallout of the recession on future
federal spending.
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The House Committee on Science and Technology, led by
Chairman Bart Gordon (D-TN), has announced its agenda for
the 111th Congress. Some of the highlights include a call to fully
fund programs authorized by the 2007 America COMPETES Act
and to update policies to get the results of federally funded
university research into the marketplace more quickly. Science
and technology are considered crucial to reversing the current
economic downturn. The committee strongly supports STEM
education programs, wants to help diversify the STEM workforce, and wants to evaluate STEM education programs in federal agencies to determine if better coordination can improve
the programs’ effectiveness.
The committee’s priorities related to the environment include
more coordination of federal research into water quality and
supply and directing R&D programs to address the impact of
electronic waste. As part of the panel’s interest in developing clean energy technologies, the committee is interested in
implementation of the Advanced Research Projects Agency for
Energy (ARPA-E), which partners with universities to undertake
high-risk, high-reward energy technology research. The panel
also is interested in reviewing the programs at the Department
of Energy’s Office of Science with an eye to strengthening the
connections between applied and basic energy research.
The House Committee on Natural Resources has planning “for
the effects of climate change on land and water resources” on
its broad agenda as well. The House Energy and Commerce
Committee will also address issues involving climate change
and energy usage.
The Senate’s committees are organized differently than those in
the House, and while the Senate Energy and Natural Resources
Committee has not announced a detailed agenda, it is clear
from conversations with staff members that the committee
will be addressing several issues related to energy—managing
and overseeing the country’s current energy sources, including nuclear power and coal, and encouraging the development of new and more efficient energy resources. The Senate
Commerce, Science and Transportation Committee’s agenda is
less clear, although it will also address science-related issues,
and with members excited about a new Administration that,
according to certain Democrats, recognizes the importance of
science, there will likely be more federal policymaking in that
realm.

Appropriations are also an issue for researchers. The economic
downturn, combined with federal investments in the stimulus
package, makes predictions difficult. The America COMPETES
Act has yet to be fully funded, although advocates continue
to push for funds. Budget increases during the FY 2010 appropriations cycle for the arts and humanities endowments seem
unlikely. But science, technology, and competitiveness are on
the tip of many lawmakers’ tongues even during the current
economic crisis, so funding for related programs potentially
could increase.

Get Started
The 535 elected Members of Congress and their staffs are eager
to hear how undergraduate research fits into federal policy priorities. The same is true for the President and leaders of federal
agencies. The stories of how bills become law are as different
as the laws themselves, but they are all based on response to
a public problem or need. It is those closest to undergraduate
research who are best able to tell these stories to our elected
representatives. It could be argued that it is their responsibility.
Della B. Cronin
Vice President
Legislative and Public Affairs
Washington Partners, LLC
202.349.2322
dcronin@wpllc.net
Della Cronin is vice president for legislative and public affairs
at Washington Partners, LLC, a government and public relations
firm with particular expertise in federal education policy. Her
experience includes managing corporate and national education
partnerships, as well as outreach and public awareness efforts for
education issues and education advocacy. She has done fundraising
for an education advocacy organization and represented a number
of interests during congressional action on the Higher Education
Act—both in 1998 and 2008. She has lobbied on elementary and
secondary education policy and STEM education issues, including
the 2007 enactment of the America COMPETES Act. She holds a
B.A. in economics, with a minor in political science from Virginia
Tech.
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Redevelopment: A Case Study at Mercer University
A student research project at Mercer University provides a
clear, compelling example of the capacity of undergraduate
research to make an important impact on public policy and
lead to positive community change.
On April 23, 2007, four Mercer University seniors presented
the results of a yearlong research project to the mayor of
Macon, Georgia. They had marshaled evidence supporting
the potential economic value of attracting college-educated
residents to Macon and had demonstrated the feasibility of
creating a walkable “college town” corridor between Mercer’s
main campus and downtown Macon, in order to make the city
more attractive to young professionals.
In the mayor’s conference room, the students had convened
thirty representatives of the various constituencies to whom
they had previously made their presentation, including the
president of Mercer University, the president of the Greater
Macon Chamber of Commerce, and the chief executive officer
of NewTown Macon, Inc. After a few minutes of additional
discussion, the mayor announced that he would form a broadbased College Hill Corridor commission to implement the
students’ ideas. The resulting commission has flourished since
then, not only sponsoring and publicizing cultural events, student service-learning projects, consultant visits, forums, and
tours of the corridor, but also helping to convince three new
restaurants to open at a site near campus that was renamed
“Mercer Village.”
Further evidence of the results of the students’ research
became clear on June 6, 2008, when Mercer University
received a $250,000 grant from the John S. and James L. Knight
Foundation to develop a master plan for the College Hill
Corridor. This plan was submitted to the College Hill Corridor
commission in February this year. The commission’s web site
documents these activities and includes a link to the formal
report on their research that the students used to prepare for
their presentations (http://www.collegehillcorridor.com/).

A Community-Based, Comprehensive
Approach
In 1997, Mercer University had formed the Mercer Center for
Community Development to build community partnerships
and direct university resources toward helping reverse four
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decades of neglect and decline in the neighborhoods surrounding Mercer’s main campus. These Victorian-era neighborhoods in a 130-block area of Macon known as Central South
included five public-housing projects and were home to some
of Macon’s least educated and most impoverished families.
During the 1970s and ‘80s, Mercer—like many other universities in similar circumstances—had cut itself off from these
declining neighborhoods, closing roads and bridges, acquiring
some of the area to build a new medical school, and buying
up surrounding properties. The widespread decline in this part
of Macon was part of a larger problem affecting many cities:
Educated, middle-class families abandoned the city for the
suburbs or exurbs, depopulating and impoverishing urban communities and, in central Georgia, contributing to an increasing
brain drain as educated, young professionals left the region
altogether.
Mercer’s basic strategy for addressing these issues was shaped
by its participation in the Community Outreach Partnership
Center (COPC) program, sponsored by the U.S. Department of
Housing and Urban Development, which encouraged institutions of higher education to develop sustainable, communitybased, multi-dimensional outreach initiatives in partnership
with local and community organizations (see Silka, ed., 2006,
for a review of community-based academic research within this
program). In 1999, Mercer received the first of two COPC grants
to focus on Central South neighborhoods in order to build
community organizational capacity, enhance school services,
and assess housing conditions.
It was clear that success would require rebuilding relationships
with the neighborhoods and local service providers, on one
hand, and, on the other, on coordinating human and financial resources. The latter would include student volunteers,
service-learning faculty members and students, direct university investments, significant additional external funding, and
applied research by faculty members, graduate students, and
undergraduates.
A second COPC grant in 2003 addressed building social capital
and improving access to health care. Other grants to Mercer
from private foundations, other federal agencies, and corporations focused on job training, after-school programming, leadership training for residents, and mixed-income home owner-
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ship. Major grants to, and investments by, Mercer’s community
partners addressed housing and infrastructure improvements.
As this article was written, an evaluation of the Central South
Comprehensive Community Initiative was being completed
by a Mercer team of faculty members, graduate students, and
undergraduates, documenting over $70 million of economic
impact.
Undergraduate research contributed significantly to this
initiative. Advanced marketing classes used classic focusgroup research and market-segment analysis to identify barriers to affordable home ownership (see Office of University
Partnerships, HUD, 2006). A senior design team in industrial
management “contracted” with the housing authority to analyze the relative merits of preventative maintenance and
repairs-as-needed within public housing, as well as to devise
an assessment system that would reward individual publichousing managers depending on the efficiency with which they
used their annual maintenance budgets. Over several years,
students in senior seminars in environmental science analyzed
and mapped health and safety hazards to children in the neighborhoods, ranging from their exposure to lead in homes and
playgrounds to the condition of streets and sidewalks around
public schools. Students in a senior capstone course, The Fate
of the City, researched the history of Mercer University’s relationship with Central South neighborhoods and made the case
for the social importance of reconnecting the university to the
neighborhood, together with a number of recommendations
about how to do so.

of the biggest challenges of their college careers. By signing up
for this particular section, these seniors were being asked to
help save Macon.”
The students’ analysis and proposals were to be guided by the
work of Richard Florida, author of The Rise of the Creative Class
(Florida, 2002). Florida’s now well-known thesis is that young,
highly mobile “knowledge” workers make up an increasing
proportion of the workforce and contribute disproportionately to the global competitiveness of a region. Further, he
hypothesizes that these “creative professionals” and “supercreative” innovators are attracted to an area not just by the
availability of jobs in the region but by the character of the
region, in particular by its levels of talent, technology, and tolerance. Organizations like CEOs for Cities and cities as diverse
as Tallahassee, Philadelphia, Dubuque, Portland, and Memphis
have developed strategies to make their areas more attractive
to this creative class.

Making a Difference to Public Policy

The students formed themselves into three teams. The first
team worked with the city’s Economic and Community
Development Department to develop ideas for upgrading
the abandoned commercial areas around Mercer’s campus to
make them more attractive to Mercer students. The second
team worked with NewTown Macon, a nonprofit consortium
working to revitalize the downtown, on developing strategies
for attracting Mercer students to downtown events and venues. The third team worked with the Chamber of Commerce.
Its members had hoped to draft a plan to increase jobs for
Mercer graduates in Macon, but the president of the chamber
convinced the students that the proposal was too vague to be
useful, so they had to go back to the drawing board.

When this capstone course was taught again in the fall of
2006, the instructor, who also served as director of the Mercer
Center for Community Development, saw it as an opportunity
for his students to work directly with city agencies to craft
some solutions to this disconnect between Mercer and its
neighbors. There also was clear potential for them to analyze
the situation in the context of the larger economic issues of
population loss and brain drain in central Georgia. The research
these students did created an unanticipated opening for them
to have a major impact on public policy. As one of the four
students who took the lead in the research project observed:
“Eighteen students entered that senior capstone class expecting nothing more than a small hurdle to leap before graduation.
What the students did not know when they signed up for the
course was that they were going to be asked to take on one

These students decided to consult with Richard Florida himself,
and he invited them to come up to Washington, D.C. to meet
with him and his research team at the Greater Washington
Initiative. The Greater Macon Chamber of Commerce cooperated with the Knight Foundation to fund the research consultation through the Community Foundation of Central Georgia.
The team came back fired up. Macon had a relatively high
talent score on Florida’s indices, so team members looked at
cities with similar talent scores and analyzed the reasons that
these cities tended to score higher on Florida’s overall creativity
index. This would help the students identify areas for focus and
improvement in marketing Macon to the creative class. Their
research was presented to the executive board of the Chamber
of Commerce and received front-page coverage in the local
newspaper.
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But the project wasn’t over. Four of these students insisted on
continuing the research, believing the class’s ideas were important and could make a difference to Macon. Their instructor agreed to teach a special topic class, The Philosophy of
Persuasion, using a unique standard of assessment. The value of
their research would be gauged in large part by their ability to
get significant buy-in and concrete steps toward implementation from stakeholders. This was to be “action research” with
an emphasis on action. This approach blends both experiential
research and an argumentative or normative approach to problem solving. As Gregory Kasza argues, public policy research
has often been trapped by focusing on experimental data or
a “hard science” approach (Kasza, 2001). Kasza urges that students be taught a more experiential approach to research. Erol
Kaymak, in a response to Kasza, suggests that a truly “ecumenical” approach to research would have a “hard science” datagathering process that corroborates or dismisses its findings
by using experiential analysis (Kaymak, 2001). In this case, the
students first used experiential research to apply Florida’s statistical generalizations to the local community. Using a variety
of rhetorical means, they then argued for a course of action
that would achieve desirable changes (normative objectives),
as projected on the basis of Florida’s generalizations. The result
was a persuasive blend of experiential and normative research
based on a previous body of empirical research.
As a first step in applying this research strategy, the student
team closely analyzed the corridor between Mercer and downtown and identified a number of opportunities that had been
overlooked for developing amenities encouraging students to
walk or bike off campus. These amenities arguably would also
give the area a “college town” vibe that would attract young
professionals and their families to the area. The students identified and enlisted NewTown Macon as a community champion for their ideas, which not only provided them access to
other community leaders but also gave them a modest budget
to professionalize the presentation of their research results
and recommendations. They constantly refined their analysis
in response to stakeholders’ insights and needs.
When the team finally met with the mayor, they had confidence in the applicability of their recommendations, as well
as strong support from multiple community decision-makers.
As the president of the Greater Macon Chamber of Commerce
explains, the project was ultimately able to gain traction
because “a team of very bright students identified an opportu-
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nity; the concept was vetted thoroughly, and a plan was developed which was implementable; and the team pitched the
idea to a group of senior community leaders and they bought
into the concept.” He also believes that, because the students
themselves were presenting the ideas, community leaders were
able to set aside some of their typical objections to new ideas.

Students’ Learning Outcomes
The multi-dimensional, interdisciplinary focus of the initiative
encouraged faculty members and students to push the boundaries of their disciplines in order to connect to the needs of
the community. Marketing affordable housing or assessing the
maintenance schedule for public housing were not challenges
that would typically have arisen from the disciplines of marketing or industrial management. This stretching to see how
disciplinary knowledge and skills have a broader application in
community service was both challenging and ethically invigorating for the students.
The insistence on the importance of results that could be
acted on from the College Hill Corridor research developed
an extraordinarily valuable suite of skills for the four students
who pressed ahead with the project. The students had to make
tough decisions regarding who to bring to the table, when to
approach them, and how to present information to them. The
students refined their ideas many times until they had something that was achievable and had broad appeal. They repeatedly honed their presentation skills. Although their instructor
initially opened doors for them, they incrementally built their
own relationships and credibility with key players. They carefully cultivated community champions to sell their ideas and just
as carefully brought potential doubters on board. Classically,
these are the skills of practical judgment (or phronesis) as
defined by Aristotle in the Nicomachean Ethics. According
to Aristotle, deliberation that leads to choice, particularly in
public affairs, takes work to know “to whom and how much
and when and for what purpose and in what way to do these
things” (Aristotle, 2002).

Lessons Learned
Coordinating multi-faceted undergraduate research with widespread service-learning projects, major capital investments,
and a shared campus-community agenda for social change is
extraordinarily complex. Without an experienced liaison who
can work across the university and with the community, such
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interdisciplinary partnerships are difficult to build and maintain
long enough to produce results. Such an institution-wide effort
requires genuine support from the provost and/or president if
it is to be feasible. The payoff, as in the case described here,
may be a decade or longer in coming. This is a timeframe that
outstrips funders’ horizons and leaders’ tenures. Thus, sustaining a community-based undergraduate research program of
this scope is a significant challenge. At Mercer, this work has
subsequently been imbedded in its new Ten-Year Strategic Plan
and recognized in its designation by the Carnegie Foundation
in 2008 as a “Community Engagement” institution of higher
education.
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Connecting Students to their Community: A Public Research Model of Service
In recent years a lively debate has been taking place regarding
the effectiveness of community service and service learning
in encouraging the political engagement of college and university students in the United States. Today’s college students
engage in unprecedented levels of community-service projects that provide them face-to-face experience with many of
the nation’s most difficult and enduring social problems. From
working in shelters for battered women to the construction of
homes in areas of rural poverty, college students have shared
their time and abilities on their own initiative or as a part
of class or institutional service-learning requirements. While
participation in community service and volunteerism are
generally well regarded in academe, as well as by the general
public, the impact of these activities on students’ political
engagement appears questionable.
A number of early assessments give a generally discouraging report on the relationship between community service
and political engagement, even suggesting that community
service has become an alternative to politics (Galston, 2000).
In their comprehensive study of civic education, Anne Colby
and her colleagues (2003) noted that the focus on community
engagement does not provide sufficient preparation for active
citizenship, and they pointed to the need for more systemic
political or policy-related understanding and engagement.
Such studies indicate that while students have demonstrated
a willingness to lend a hand in community efforts to cope with
social problems, they tend to ignore the political context of,
and policy-based solutions to, those problems.
While recognizing the shortcomings of direct service-learning
and co-curricular service in promoting political activism and
knowledge in students, we should not conclude that these
activities need to be abandoned. Rather, what is needed is
a renewed effort to more fully take advantage of research
opportunities that engage students in venues that allow them
to learn more about public policy. In addition, we need to create opportunities for undergraduate students to develop and
utilize specific skill sets that are valued beyond the classroom.
From designing and implementing public-opinion research
projects to the use of Geographic Information Systems (GIS)
to conduct community-asset mapping, properly designed
research projects can impart valuable skills to students that
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fill substantial gaps in governmental and non-profit research
efforts. Such projects also can be used to inform public decision makers and influence public policy.
In this article we explore promising new ways that undergraduate research can be used to complement and support policy
development and service delivery at the municipal level,
through what we call a public research model of service learning. Through well-designed research projects, we believe that
service learning can help promote four broad objectives:
1) the development of students’ civic capacities as community
researchers;
2) the creation of more effective ties between the campus and
the community;
3) the development of community resources; and
4) incentives capable of exerting leverage in the public life
beyond the local community.
The public research model that we are proposing builds on
these efforts to promote stronger communities, but it does so
by focusing on the specific skills that can be gained through
applied research. Such skills are potentially a powerful way of
generating community building that can help meet the particular needs of non-profits and local governments. Examples
of the model include the Lehigh Valley Research Consortium,
a regional research center involving several academic institutions, and Muhlenberg College’s Institute for Public Opinion,
where students have used their research skills to supplement
the work of local governments and non-profits in the Lehigh
Valley.
The Lehigh Valley is located in the eastern part of Pennsylvania
and is home to more than 600,000 individuals, 62 municipal
governments, 17 school districts, and thousands of for-profit
and not-for-profit organizations. It is also home to six private
four-year institutions, two community colleges, and a branch
of the Pennsylvania State University. Over the last decade the
region has experienced a surge in population, fueled by an
influx of residents from metropolitan New York taking advantage of lower property taxes and cost of living. The region has
also lost many manufacturing jobs and has undergone a move
towards service-sector employment. The three cities in the
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region, Allentown, Bethlehem and Easton along with smaller
municipalities, have faced financial challenges and budget
shortfalls. Further, the presence of multiple hospitals, nonprofit groups, colleges, and government buildings in the region
reduces the amount of property tax that can be collected. Thus
government agencies are always struggling to deliver services
and programs on very limited budgets.
With significant budget constraints, the local governments
must focus their resources on delivering basic services to citizens. Other government functions that may involve research
are usually sacrificed to meet more basic needs. Further, the
many non-profit organizations in the region provide a wide
array of supplemental service for residents. However, these
organizations focus their spending on providing services, not
on evaluating their programs or conducting assessments of
needs. The absence of research by government agencies and
non-profits places the entire region in a difficult position in
delivering services in the most efficient manner. Are citizens
satisfied with service delivery? What needs are going unmet?
What are the greatest concerns of citizens and in what neighborhood are the concerns greatest? These are but a few of the
key questions that often go unanswered because government
agencies and non-profit organizations simply do not have the
resources to answer them. While this situation is unfortunate,
it also presents the perfect opportunity to harness the energies
of undergraduates in conducting research that can help answer
some of these questions.
In this public research model of service, then, we encourage
the merging of student skill-building with the research needs
of local governments and non-profits. This model requires a
significant level of communication among officials and faculty
members leading the research projects. For this model to be
effective, it first requires researchers to be proactive in identifying the needs of the community. For example, a needs-assessment survey delivered to local government offices can be used
as an initial measurement of the gaps in needed services. These
needs can then be presented to a larger body of faculty members in the form of a clearinghouse to which professors can
turn to identify possible overlap between the research needs
of local government and the skills they are trying to develop in
their students through coursework and other research projects.
After potential collaborations are identified, the individual
professor should establish direct contact with personnel from
the agencies in order to explore the tightness of fit between

the needs and academic assets. This stage of the process is crucial to discern the type of deliverable product that the agency
is seeking. Perhaps the most challenging aspect of this model
of service learning is establishing confidence on both sides
that the “deliverable” will be of an acceptable quality. While
the students we are training possess numerous skills that are
useful in meeting the needs of government, it is the professors
who will play a significant role in assuring the ultimate quality
of the deliverable.
Following are two cases in which undergraduates have been
involved in research-oriented projects to inform the policymaking process.

Case Studies
First Case Study: The Lehigh Valley Research Consortium. The
Lehigh Valley Research Consortium (LVRC) is a collaboration
among academic institutions in the Lehigh Valley, which have
joined to enhance the teaching and scholarship opportunities
available on their campuses. The consortium was created to
provide opportunities for faculty members and students to
partner on research projects that address the growing needs
and changing economy and demographics of the region.
Established in 2007, the goal of the LVRC is to act as a point of
departure for the development of solutions for social, political, economic, health, and environmental issues in the region.
The LVRC is faculty-created and faculty-driven. The team of
faculty members building the consortium is interested in breaking down the traditional administrative and disciplinary silos of
higher education in order to foster sharing of data and information, as well as partnering on local research projects and
expanding teaching opportunities. The collaboration permits
smaller colleges as well as larger universities to work jointly
and build upon their individual assets, while strengthening
learning opportunities for students.
Many of the institutions in the LVRC are small undergraduate
colleges enrolling fewer than 5,000 students and employing
fewer than 200 full-time faculty members. Collectively, however, these institutions provide a rich array of faculty members, technology, and infrastructure that can be harnessed for
research. The LVRC is administered through the Lehigh Valley
Association of Independent Colleges (LVAIC), which includes
Cedar Crest College, DeSales University, Lafayette University,
Lehigh University, Moravian College, and Muhlenberg College.
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Two community colleges, Northampton Community College
and Lehigh Carbon Community College, are also affiliated with
LVAIC.

Left: Research Assistant Cassy
Bell manages the phones at the
Muhlenberg College Institute of
Public Opinion.

Students from across these institutions are hired as research
assistants to work on policy-focused research projects. For
example, four faculty members from two colleges (a political scientist, psychologist, nursing administrator, and business
professor) are collaborating on a needs assessment of disabled
residents in the Lehigh Valley. For this project, students from a
nursing course, along with research assistants for each participating faculty member, developed focus-group protocols and
administered surveys, input data, and provided basic statistical
analysis of the results of the needs assessment. Even though
the students attended different colleges, they were able to
coordinate the project and provide insights about the research
to their faculty members and their peers. Students attend project meetings as well as communicate electronically. Students
who worked on this project learned how to manage a research
project, including survey distribution, data entry, and analysis
using SPSS software.

Bottom; Dr. Lanethea MathewsGardner, Principal Investigator
for the Lehigh Valley Disability
Study, works on surveys with
Research Assistant Stephanie
Siegel.

Another research project involves students at three colleges
who are working with faculty members to examine the local
food economy of the Lehigh Valley. The Greater Lehigh Valley
Buy Fresh Buy Local chapter hired the LVRC to investigate
the extent to which valley farmers sold farm produce locally;
the goal was to determine these farmers’ contribution to the
local economy. They also are interested in the extent to which
local consumers “buy local.” Two economics professors built
the project into their Market Research and Research Methods
courses, while a biology professor advised three independent-study students interested in environmental sustainability
issues. Students in the Marketing Research class researched the
consumption of locally grown foods at area restaurants and
then developed marketing plans that incorporated the use of
more locally grown foods. Students in the Research Methods
class interviewed food distributors and large grocery store
chains to learn about their food purchases. The independentstudy students interviewed local farmers to identify the goods
that are grown and produced locally and also distributed a survey and learned GIS software in order to map their results. The
students’ diverse research will be merged into a final report,
with the project culminating in a meeting at which all of the
students present their results.
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A third example is the development and implementation of
our community-based information system. Over the last two
years, we have created a longitudinal data base that houses
information on more than 300 indicators of community wellbeing (i.e, rate of violent crimes, high school graduation rates,
per capita income). Students, working with the LVRC Project
Director, assemble the data and prepare online reports presenting it. This one-of-a-kind information system contains indicators that are useful for area governments and non-profits as
they prepare grant proposals, measure performance, and evaluate public policies. This information system is also used for the
preparation of the LVRC’s annual State of the Lehigh Valley
report, which provides an update of measures concerning the
Valley’s economy, education, public health, and public safety.
As these examples suggest, projects available through the LVRC
provide an opportunity for students to develop their applied-
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research skills. Second, students are in constant contact with
project clients, who are community representatives. Thus,
students are able to build more meaningful relationships with
members of the community, which reinforces the importance
of their involvement in the research. Third, these projects provide a forum for students from different disciplines to learn
from one another, encouraging their interdisciplinary interests
and connections.
Second Case Study: The Institute of Public Opinion
at Muhlenberg College. Like many small American cities,
Allentown, Pennsylvania, has suffered a significant decline in
its downtown during the past quarter century. The loss of key
businesses, increases in crime, and deteriorating infrastructure
have plagued the urban core of the municipality. Once a busy
downtown with three large department stores, Allentown, the
hub of retail activity in the region, has been reduced to empty
storefronts and an increase in personal and property crime. The
city government has worked hard to try and reverse the decline
of the downtown district, but its activities have been limited
because of limited information on citizens’ perceptions regarding the problems and potential of downtown. Muhlenberg
College’s Institute of Public Opinion (MCIPO) partnered with
the city on a research project that was designed to measure
public sentiment regarding downtown Allentown.
The institute was created in 2001 as an undergraduate-run
research organization with a mission of providing government
and community organizations with high-quality public-opinion
research. Other than guidance from the institute’s faculty director, all research is conducted by undergraduates who are either
interning or employed by the institute.
To produce the survey instrument in the Allentown project,
undergraduates from the institute met with representatives
of the city to discuss the goals of the research and to identify salient information required for design of the instrument.
Including perceptions of crime, the economy and government
service delivery. The undergraduate researchers worked with
the city and the institute’s faculty director to craft the technical aspects of the survey (sampling, question wording, and
sequencing), and then pre-tested the instrument.
After the instrument was complete, the student staff managed the interviewing process and data collection. A team of
three students at the institute conducted the data analysis.
These students engaged in thorough examination of the data,
including the identification of key relationships among types of

citizens and their attitudes and behaviors related to the city’s
downtown.
Finally, the undergraduate staff developed and delivered
the final product to the city. While the institute’s director
edited the final report, the undergraduates were responsible
for presentation of the final document to members of city
government, including council members and agency directors.
The findings from the study were used extensively by the city
in establishing revised policies for the city’s redevelopment
efforts.
The institutional stability of the institute allows for longerterm assessment of its research efforts. In particular, it can
undertake multiple iterations of a survey project. During the
year following the initial conduct of the downtown Allentown
survey, the student staff (most of whom were part of the original project) met with city officials to discuss how the data had
been used by the city and what information officials needed
that was not produced by the survey. Through this assessment
it was determined that the original project did not get enough
information from individuals who lived outside of the city
limits and that the next survey would require expansion of
the sample. While this assessment provided students with a
sense of how research needs evolve, it also confirmed that the
research was being used by the government officials. This in
turn validated the importance of the research to the students
and helped engender in them a sense of seriousness about the
work that they were doing.

Conclusion
The efforts to build public research service projects that link
campus and town, as well as students, faculty members, and
community and governmental leaders, offer an exciting new
prospect for promoting political engagement among students.
Anecdotal evidence gathered in informal exit interviews of
students participating in the projects suggests that they view
their community involvement in more sophisticated ways. For
example, they gained a clearer understanding of the role of
political and community leadership, budgetary constraints, and
the importance of reliable data in the formation of public policy. The next step we are planning includes a more systematic
survey of the participating students’ awareness of local issues,
their interests and level of motivation, and their willingness to
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make longer-term commitments to local political and governmental organizations.
Linking undergraduate research and the formation of public
policy deserves to be encouraged at institutions of higher
education for an additional reason. As non-profit entities,
most colleges and universities do not directly contribute to
the tax base that funds local governments. But they may contribute in other ways to the community, especially by providing necessary research expertise to local governments, whose
budgets often do not allow them to hire expensive research
consultants. The specialized expertise of faculty members and
students, applied through research-based community service,
can be a very valuable resource for government agencies. While
this article provides only a preliminary report on such researchbased projects, we hope it encourages others to consider and
design discipline-specific research that may provide a service
to governments and local non-profits, and thereby stimulate
more politically engaged service learning among our students.
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Salmon, Water and Humans: Science and Public Policy When the River Running
Through It Is Contaminated
Two things make freshwater a substance both scientifically
interesting and crucial in public policy: Humans and other
organisms need clean water, and it flows downhill. On the
slopes of Mount Hood, these points led our student researchers to a substantial engagement with stakeholder groups, government agencies, and environmental concerns.
For the last three summers, scientists from the University
of Portland (David Alexander, a microbiologist; Fr. Ronald
Wasowski, a geoscientist; and Steven Kolmes, a biologist) have
worked with two student researchers each summer to monitor
various characteristics of four streams that drain the western
slopes of Mount Hood. This activity was part of a summer
program funded by the M.J. Murdock Charitable Trust, which
provides six campus research teams annually with funds for
faculty support, student stipends, and equipment and supplies.
At the beginning of this project, two pairs of streams were
selected in consultation with local U.S. Forest Service biologists, who wanted to know why one stream in each pair had
healthy salmon populations while the other had significantly
fewer salmon. One pair, Clear Fork and Lost Creek, discharge
into the Upper Sandy River. The second pair, Camp Creek and
Still Creek, discharge into the Lower Zigzag River. This choice
of study sites permits comparisons between productive and
non-productive streams. For students, it provides experiences
in working at elevations between roughly 1,500 feet and 4,000
feet, in both gentle and vertiginous terrain, providing a real
taste of field research on the slopes of a mountain.
Salmon are an icon of the Northwest but are struggling for
survival due to loss of habitat. The salmon life cycle is centered
around the stream where they emerge from eggs, develop for
a period of time before migrating to the ocean, and eventually return to spawn. These streams are crucial to the survival
of salmon even though the majority of their growth occurs in
the ocean. Freshwater habitat needs to be cool, clean, with
appropriate depth, discharge, velocity, riparian vegetation, and
adequate food.
The Endangered Species Act identifies most populations of
salmon in our region as either “threatened” or “endangered.”
Involving students in what they correctly perceive as a life-

Top: Our four working streams on
the western slopes of Mount Hood.
Left: Student researchers collecting a water sample in Clear Fork.

or-death attempt to preserve wild salmon in the Pacific
Northwest energizes and engages them in a way that goes
beyond the classroom or laboratory. They see a connection
with their own futures and what this region will be like for
them as adults and for their children and successive generations. The prospect of witnessing extinction, or at least local
extirpation of salmon has a way of focusing students’ minds
and convincing them that science is connected to society and
policy. In a broader sense, we believe that any project designed
to help students come to grips with what they perceive as an
uncertain and threatening future for the Earth will make their
research experience relevant and energizing. Our students ask
for research that promises more than the development of competence; they want relevance.
To conduct the research, faculty members and student
researchers all donned hip boots and life vests, grabbed trekking poles to help maintain balance on slippery rocks, and
waded into our study sites, sometimes to the amusement of
citizens camping in the forest. We carried temperature probes,
notebooks, bear spray for remote sampling sites where tracks
were periodically visible, non-DEET bug spray for mosquitoes
that were generally visible, rain gear, sun screen, and the other
wonderful impedimenta of summer field biology on the slopes
of the Cascade Mountains.
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Stream pH and Dissolved Oxygen (DO) were measured from
the beginning of this project because the two have a substantial impact on salmon spawning. High water temperatures have
negative effects on spawning, so we measured both instantaneous and long-term water temperatures, the latter with
sensors buried in the stream gravel. Burying the sensors in the
gravel in early summer when water temperatures are perhaps
5 degrees centigrade was a valuable experience for our young
field researchers. Hands and arms go numb quickly in water
of that temperature, but the sensors have to be buried in the
stream beds nonetheless.
Early in the first season, the project involved only Professors
Wasowski and Kolmes, along with two hardy undergraduates.
We quickly noticed two things about our field sites. First,
there were very full pit toilets (outhouses) close to one of our
streams. Second, we commonly encountered people camping
in the Mount Hood National Forest in “dispersed” campsites
lacking sanitary facilities. We wondered if there was the potential for fecal bacterial contamination of the streams that might
affect fish or humans, so we asked Professor Alexander if he
would be willing to join our happy band to train the student
researchers in bacterial-sampling techniques. Fecal contamination could affect the salmon directly by infection or could be
an indicator of a high enough level of accompanying contaminants that salmon survival was diminished even without direct
bacterial infection. David Alexander readily agreed, and using
materials already at hand in his laboratory, sampling for enterococci (fecal bacteria that are a good indicator of stream contamination) and subsequent analysis of the samples by membrane filtration commenced (Eaton, Clesceri, Rice, Greenburg,
2005). Student researchers collected the samples under faculty
supervision, with less and less supervision required as the summer progressed. Field blanks (sterile water poured into sample
bottles at field sites) allowed us to assess the sterile technique
of the students.
Water samples were passed through membrane filters to
remove bacteria from the water, and the filters were incubated. Subsequently, we counted characteristic red colonies
that appeared on the plates and recorded these as presumptive enterococci. Several physiological tests were conducted
to verify the identity of the bacteria as enterococci (US
Environmental Protection Agency, 2002), even to the species
level (using the API20 STREP multitest system). The challenging
sequence of laboratory steps enriched the research experience;
students saw how the unpredictable nature of field conditions
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gets refined into a set of carefully controlled laboratory analyses. Learning to work as scientists, who respond with sufficient
precision in the lab and humor in the field, gave students an
introduction to the complexity of multidisciplinary research.
The movement from the complex experiences surrounding
stream sampling to meticulous procedures to quantify and
identify bacteria in the lab provided our students with what
the literature of experiential learning theory describes as “…
immediate and concrete experiences … the basis for observations and reﬂections. These reﬂections are assimilated and distilled into abstract concepts from which new implications for
action are drawn. These implications can be actively tested and
serve as a guide in creating new experiences” (Kolb, Boyatzis,
Mainemelis, 2001). The cycle of field data collection, lab
analysis, evaluation of preceding hypotheses, and generation
of new hypotheses is the cycle of experiential learning and of
the scientific method, to which substantial exposure was our
design and goal.
Uncomfortably high levels of enterococci were detected in
streams adjacent to campgrounds where adults and children
were frequently in contact with the water. EPA standards for
full body freshwater contact are 33 colony-forming units (CFU)
per 100 mL for enterococci. Recreational contact with water
containing higher bacterial concentrations is likely to be harmful to human health. During our first season, with a very small
data set, we found up to 39 CFU of enterococci per 100 mL.
We alerted the U.S. Forest Service to our results by giving a
talk, along with our research students, at their headquarters,
even as we realized a larger data set would be required to
characterize the problem and potential solutions. The students
were responsible for statistical analyses of the data, creating
graphs and tables for a PowerPoint® presentation, and orally
presenting parts of the PowerPoint® to a conference room of
scientists at the federal agency. The students needed to understand the connection between federal water-quality standards
and the data they had collected themselves, and what these
data implied for potential human health threats and threats to
salmon survival.
For the student researchers, the connection of their field studies to issues of human health and the management of what
were (and remain) very popular campgrounds was a new insight
into the boundary between science and public policy. The give
and take as students answered questions from the U.S. Forest
Service personnel gave them a sense of the scientific complex-
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ity of the investigation and the need of those responsible for
managing public resources to clearly understand the situation.
It also allowed us to see how well the students had integrated
field, lab, and policy issues.
During the three years of this study, the students also prepared annual public research presentations for the Northwest
Regional Undergraduate Research Conference, hosted by the
M.J. Murdock Charitable Trust. Twice out of three field seasons
they were selected for plenary oral presentations; the third
year they were invited to give a poster presentation. Their
ability to answer questions from the 500 student and faculty
attendees was another learning experience that lent itself to
our evaluation of their ability to integrate the various aspects
of their research. Having them answer questions from this large
and varied audience gave the students some perspective on
what it is like to report scientific information to the public.
Among others questioning the student researchers were the
scientists who constitute an advisory committee for the M.J.
Murdock Charitable Trust. Their subsequent comments to faculty members about the quality of our students’ research were
often a valuable element of our assessment.
The second field season saw the development of a substantial
data set showing that, especially around campgrounds at peak
season, levels of enterococci in the water exceeded EPA standards for full body contact. Since we observed young children
sitting and splashing in some of the streams, given our larger
data set we had growing concerns about potential health risks,
and alerted the U.S. Forest Service to the increasing certainty
of these risks. We also went with the students to the local
Sandy River Watershed Council to present our findings. There
was considerable interest among the people at the meeting,
but the students were surprised that this did not result in
immediate campground closures. This opened the door for
discussion of levels of scientific assurance and the effect of
multiple user groups on environmental decision making.
One interesting point that emerged was that a rapidly growing unincorporated community at a winter ski resort had a
relatively new sewage-treatment plant discharging effluent
into Camp Creek about three miles above a large and popular
campground. There were indications of periodically high levels of enterococci downstream from that facility. Up to 346
CFU per 100 mL were observed in one sample, far too many
fecal bacteria. The species identified were predominantly
Enterococcus faecium and Enterococcus fecalis, both of which

are commonly associated with human feces (although humans
are not the only potential source).
The summer of 2008 was the third and most interesting summer for bacterial sampling. Students and faculty members alike
were immediately struck by a remarkable level of odor and visible effluent near the sewage-treatment plant. We periodically
found levels of enterococci far in excess of any health standard. Counts as high as 1,700 CFU per 100 mL were observed
10 meters downstream from the sewage-treatment plant’s
discharge outlet. Counts at the same location were as low as 0
CFU per 100 mL at other apparently non-discharge times.
The meeting at which we reported our 2008 data was the
most complex intersection of science and policy to date.
We went to present our data to representatives of the U.S.
Forest Service, the Oregon Department of Environmental
Quality, and the contractors operating the sewage-treatment
plant. This presentation was carried out around a large table
spread with our results, with the students’ perspective given
as much opportunity for expression as that of the faculty
members. During the course of this meeting, we discovered
that during our third year, a change in management of the
sewage-treatment plant had occurred, and a disconnected
hose had possibly been sending raw sewage into Camp Creek.
That circumstance had been ameliorated, but it was not clear
that the remaining effluent level was acceptable to either the
Forest Service (the agency in charge of campground oversight)
or the Oregon Department of Environmental Quality (charged
with monitoring the quality of freshwater in Oregon and also
licensing sewage-treatment plants).
We managed to all work together to strike a cooperative tone,
and plans are under way for a fourth summer of data collection during the summer of 2009. All the entities involved have
agreed to cooperate in an expanded sampling regime, to finally
develop an acceptable plan for both the sewage-treatment
plant and Camp Creek Campground. The future of wild salmon
in Camp Creek is important from a regulatory perspective and
is closely tied to improvements to render the water safe for
humans. The complexity and cooperative tone of the discussions, as well as the shared and overlapping responsibilities of
various entities charged with protecting public health and the
environment, gave the students a rich opportunity to observe
representative democracy and its implementation in action.
One issue was the immediate future of the campground. On
one hand, the campground could be closed for short peri-
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ods of time or even the entire summer season. On the other
hand, it would be conceivable to do nothing, but that would
not serve the common good because it would fail to protect
vulnerable children playing in the stream. A third possibility
would be to post signs prohibiting campground users from
having contact with the stream water. As an initial response,
all present at the meeting concluded that a compromise
was to post signs recommending caution because occasional
excessive bacterial counts had been measured. Students rarely
have the opportunity to be at the table when such decisions
are being made, and this sort of experience has the potential
to be formative for them. The conflicting demands of forest
conservation, fish habitat restoration, recreational forest use,
and waste disposal have made this research project richer in
opportunities for students to see real-world outcomes from
their work as young scientists than we originally envisioned.
The first lesson learned by both students and faculty members
in this project is that flexibility is important as a study with
policy implications unfolds. In our case, the best rule seemed
to be “follow the bacteria,” which moved us from an initial
strong focus on water temperatures to the current project
design. Second, we saw that undergraduate researchers find
the intersection of regulations, enforcement, and conflicting
social demands to be unexpectedly complex and interesting.
We were pleased to find that the federal and state scientists
were eager to include our students in the discussions of our
findings and to contribute to their education by explaining
the social and political issues that must be considered. We
conclude that this sort of environmentally oriented project
could be implemented anywhere that private entities, multiple
action agencies, and varied stakeholders are present. Whether
in the arena of water pollution, public land management, or
air quality enforcement, young scientists could participate in
bringing an important voice to local discussions, and expand
the sophistication of their perceptions of the science-policy
relationship throughout the process.
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Engaging undergraduate students in research, scholarship, and creative activity is a proven and powerful
practice for enhancing educational outcomes and expanding frontiers of knowledge. This book is a rich collection featuring institutions that are maximizing the impact of this practice by including:
• underrepresented ethnic and racial groups,
• students with disabilities,
• females,
• students of lower socioeconomic status,
• first- and second-year students, and
• others not traditionally involved in the development of new knowledge.

Examples of high-quality, inclusive programs from community colleges, primarily undergraduate institutions,
minority-serving institutions, comprehensive universities, and research universities will help faculty, staff,
and administrators enhance:
• the lives of their students,
• the direction of their scholarship,
• the impact of their disciplines and institutions.

Practical strategies for building sustainable programs
Design and Implement Plans
• Include components that influence student and program success
• Engage a broad range of participants, partners, and stakeholders
• Set goals and demonstrate impact
• Integrate programs into the fabric of the institution

Lead Change
• Make a case for expanding participation
• Change assumptions, behaviors, and structures
• Align changes with departmental and institutional goals
• Prepare for further change

Maximize Investments
• Make sustained commitments
• Foster leadership at all levels
• Help students, faculty members, departments, and institutions achieve their full potential
• Pursue excellence
To order Broadening Participation in Undergraduate Research: Fostering Excellence and Enhancing the Impact:
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• E-mail cur@cur.org
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Telling Tales in Two Cities: How Historical Undergraduate Research Can Inform
Urban Policy and Dismiss Urban Legends
Located near Niagara Falls, Niagara University is a Catholic and
Vincentian university whose mission is inspired by the life of
St. Vincent de Paul, a French 17th century priest who addressed
the needs of the poor, marginalized, and oppressed. With
2,600 undergraduates and 800 graduate students, many drawn
from western New York, the university has historically been
recognized for its service-oriented curriculum, modeled after
St. Vincent de Paul’s example. The Learn and Serve program, a
required component of the curriculum, provides opportunities for faculty to integrate volunteer and service projects into
their courses.
The College of Arts and Sciences has also sponsored a series
of teaching grants to assist its faculty in developing innovative,
integrated, and active service-learning pedagogies and has
encouraged faculty/student research as an effective means of
achieving these goals.
The university’s history department involves its students with
the local community in traditional community-service opportunities, presenting unique approaches for using undergraduate research to engage and inform public policy. This article
presents one example of policy-oriented research in a collaborative, community-based undergraduate research project.
It explores how students in two classes, a civil rights course
and a historical methods course, worked collaboratively to
inform New York state lawmakers about the historical causes
and effects of urban poverty in Niagara Falls. Outlined specifically is the process of developing student research teams that
used historical research methods and documentary video to
inform state lawmakers about complex racial and economic
crises. Importantly, this project required students to confront
popular myths and misconceptions concerning the reasons
for poverty in the region and to use historical thinking and
research to address the problem.

The Legend of the Fall of the Falls: Using
History to Confront Racial and Economic
Disparities
Everybody wonders why the city of Niagara Falls, New York,
looks as it does. Desolate, boarded-up, abandoned homes are
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clustered throughout the city, bordered by still-occupied ones
facing a similar fate. Unlike its bustling Canadian twin across
the border, the “Cataract City” on the American side faces
significant economic challenges. Niagara Falls is one of the
poorest cities in the United States and has increasingly seen
dwindling populations, crumbling infrastructure, deteriorating
public schools, and even an environmental crisis. What makes
Niagara Falls unusual is that it also is an international tourist
destination, drawing millions of visitors a year. Many reasons
have been given for the deterioration of this American city,
some plausible, others absurd—depending on whom you ask
(Hess, 2005).
From 2006 to 2007, I attended numerous meetings of concerned citizens, hearing them tell stories about how the city
had once been great and expressing concern about its current
crisis. Neighbors reminisced about days when Main Street,
cluttered with stores, bustled with activity; times when the
now-dead factories were a beehive of production, and when
the streets were devoid of crime. Those were the halcyon days,
at least as they recalled them, yet no one had a convincing
answer as to why and how the city had fallen on hard times.
Whenever I randomly asked students in any of my classes to
give me some of the historical causes for urban blight in the
city, they produced the same storyline that I had already heard
but had come to distrust. Some blamed the Mafia for strangling
local businesses. Others politely blamed black gang activity
and inner-city violence, which devastated the not so distant
urban utopia of the past. While many of these allegations held
partial truths, they revealed more about the present obsession
of local media than how the city had actually changed over
time.
In all my classes, I told my students that the most important
question a historian must ask and honestly answer is: How
does a subject change over time? If we were unable to use
the historian’s craft to answer some rather basic but important
questions about the transformation of our city from the 1960s
to the present, what good was a historical education? What
good were the historical themes of justice, social action, and
equality if we could find no relevant connection in our lives
and our communities?
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Robert Hengesbach and Tiffany Rockwood discusss urban housing policy with
New York State Senator George Maziarz at CICU Conference in Albany
(left to right).

Residents of Niagara Falls participate in oral interviews.

On several occasions, I talked informally with city councilmen, the former mayor, and state senators about the plight of
Niagara Falls. I felt that they were people who cared deeply
about the city but were constantly being pulled in different
directions. They addressed problems as their constituents
beckoned but lacked a coherent story to assess the gravity of
the situation and prioritize policy discussions. As a historian,
the one thing that my professional training could contribute
to addressing this problem was a coherent narrative, based in
primary sources, to explain the changes that had occurred in
their context. I knew we could promise no miracles, but collaboratively we could tell a story attentive to the perspectives
necessary for informed civic discussion.

with historical themes of social justice. They were assigned to
interview Niagara Fallsians about the origins of this urban crisis. Students in the introduction to research class worked with
reference librarians at the Niagara Falls Public Library Local
History Department, Maureen Fennie and Linda Reinumagi,
to find archival evidence relevant to the project. The librarians also helped the research class students create primary
source document portfolios. These portfolios were important
because they were used by the research class as the basis for
their research papers and by the civil rights class to illustrate a
video documentary on the project. Throughout the semester
both classes exchanged documents, interviews, oral history
transcripts, research briefs and resources with each other.

The central, overarching purpose of this project was to tell
a story about urban decay in Niagara Falls as effectively as
possible. In the process, my students and I would educate
ourselves about the historian’s craft and its uses, encourage an
honest dialogue among residents of the city, and ultimately
we hoped, bring about social change through more effective
policy. I decided that our narrative need not be comprehensive
or daunting in its scope, but rather it should emphasize the collection of first-hand accounts, oral or otherwise, to provide a
well-rounded credible account that encompassed contrasting
perspectives.

I thought my modern civil rights course was a good fit for
the scope and content of the project because one of the
central questions posed in the course was: How do problems
addressed in the civil rights era persist in the present? The
question was designed to get students to think beyond the
great personalities of the era, such as Martin Luther King and
Rosa Parks, and to examine the significant policy changes that
came about during this era and how they continue to impact
American society.

For the project to work, I needed students to be at the center
of the research, engaging the sources, stakeholders in the community and each other. The students in the civil rights class
focused on connecting the plight of Niagara Falls in the present

Beyond the civil rights themes of racial segregation in this
course, historical parallels in housing inequality and urban
slums also seemed worthy of attention. In the course, we discussed King’s anti-slum campaign in Chicago in 1965, the Federal
Housing Administration (FHA), and the Fair Housing Act of 1968.
The mixture of people, policy and places was an approach that
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students could easily relate to when they looked at Niagara
Falls. They could see a drastic difference in neighborhoods of
the city and found residents to talk about the conditions and
the changes that took place. While some students in the class
identified possible interviewees, I asked another group of students to place events in the history of the city against the civil
rights timeline and primary source documents we had studied.
The next step was to interview black and white residents of
Niagara Falls who were old enough to reflect on the historical
transition of the city. Henry Hampton’s Eyes on the Prize PBS
documentary series was particularly useful because it showed
how moving historical video could be and how relevant these
themes still were in contemporary policy discussions. Hampton
also showed the benefit of a modern civil rights course is that
many people who lived during the era are still alive today
and often willing to be interviewed. So we conducted a series
of interviews—some independently and others through the
Health Association of Niagara Country (HANCI) to probe
the meanings of these connections in our local community.
The interviews served as primary sources of information that
brought the historical themes presented in the course to life.
Students became more motivated when they realized that they
were dealing with real people and issues, not just another history paper.
The final step in the project was for the modern civil rights
class to create an 11-minute mini-documentary to visually summarize the students’ conclusions from both classes based on
the interviews, research papers and document portfolio. In
both classes we discussed how historians must not only be
masters of research but also must learn how to make compelling arguments through effective storytelling. The students
received a crash course on how to use video equipment and do
video editing. I warned them to be particularly attentive to differences between writing a narrative and crafting one through
video. The research methods class watched the documentary
and critiqued it by emphasizing the disparities between their
written version and the civil rights class’ video version. The
end product simultaneously illustrated the nature of historical
storytelling and exposed misconceptions about the decline of
the city.
From the archival sources and oral interviews, both classes
reached a conclusion about the demise of Niagara Falls that
was consistent with themes in other major cities across the
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Joseph Fitzpatrick discusses documenting the history of urban decay with an interested onlooker at the CICU.

United States. Deindustrialization, combined with white flight
from the inner city and the isolation of the urban poor, left
expansive urban infrastructure too expensive to be maintained by a declining population on an eroding tax base. While
residents of historically segregated neighborhoods of the city
blamed the influx of black residents, the reasons for the fall of
Niagara Falls resulted from issues well beyond their immediate
control. Practices of blockbusting and redlining had isolated
the city’s poorest residents—both black and white—and set a
dangerous precedent similar to national trends evidenced in
other cities.
As home ownership plummeted and property tax rates
increased, the number of dilapidated buildings increased.
Suburban areas sprawled on the outer rings of urban areas,
choking the city of the population and resources necessary for
proper maintenance. The urban blight of Niagara Falls, though
closely connected to racial segregation, is not directly a result
of any racial group; therefore, policy discussions on remedying the problem must go beyond urban legends of darkening
ghettoes.

One Good Story Told To Others: Using
History to Inform and Engage Citizens in
Public Policy
During the final phase of the project, both classes shared their
final projects and comments with each other. The research
class had provided important archival documents that the civil
rights class used in creating a mini-documentary, and the civil
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part poster presentation at the conference entitled, “A House is
Not a Home: The Legacy of Housing Discrimination in Niagara
Falls, New York.”

Robert Hengesbach, Tiffany Rockwood, Joseph Fitzpatrick (on bench on left)
share the narrative of urban decay in Niagara Falls with State Senator Antoine
Thompson (center) outside the State Senate floor. Dr. Seneca Vaught looks on
(bench on right).

rights class produced oral interviews that the research methods
class used in their research papers. Both classes learned how to
work with primary source documents and to craft a historical
narrative while investigating how historical themes impacted
the local community.
Many of the student learning outcomes for each course had
been fulfilled in one assignment. Students in the introduction
to research course had successfully chosen topics and identified sources appropriate to the discipline. Students in the civil
rights course had identified major themes of the civil rights era
and their continuing significance in the present. Overall, the
students had demonstrated the ability to conduct historical
research appropriate to the levels of the courses. If the project
had ended there, I would have been happy. Students confronted popular myths, misconceptions, and rationales for the
urban poverty and decaying housing in the city. Most importantly, they had used historical thinking and research skills to
illuminate the problem.
The story did not end there, however. I selected the best
students in the two classes to work together on a poster presentation for the Commission on Independent Colleges and
Universities’ (CICU) Undergraduate Research Exposition at the
Legislative Office Building in Albany. CICU is a non-profit alliance of over 100 educational institutions in New York. Its mission is to support and advance higher education policy in New
York state. The conference was organized in part to allow state
elected officials to see the importance of higher education and
to keep it as a priority. My three students (Joseph Fitzpatrick,
Robert Hengesbach, and Tiffany Rockwood) presented a three-

Students had an opportunity to discuss the implications of
their research with state senators George D. Maziarz (62nd
District) and Antoine M. Thompson (60th District). The senators both asked the students serious questions about how
they reached their conclusions and its implications for the city.
Senator Thompson welcomed the students in a private conference with him in the capitol. He listened attentively, posed
questions, and invited the students to discuss their research
at a community breakfast in Niagara Falls. This was to be part
of an ongoing dialogue with city government and concerned
citizens.
This conversation, we hope, is the beginning of a new approach
to revitalizing Niagara Falls. History has shown us that effective public policy begins with informed and engaged citizenry.
We perceive this project to be part of that process in western
New York. Already, Senator Thompson has publicly pledged
to devote more attention and resources to the city. While we
cannot say that this is a direct result of our project, we can
certainly conclude that it has helped (Prohaska, 2009).
This project has also helped my students understand the
usefulness of history. The accomplished world historian Peter
Stearns writes, “History is in fact very useful, actually indispensable, but the products of historical study are less tangible,
sometimes less immediate, than those that stem from some
other disciplines.” In general I have found students approach
historical research as an obstacle to their educational growth,
not a cornerstone of core knowledge and skills that augment
their ability to be more effective in virtually any discipline. In
part, we instructors have been to blame. Our courses have been
more prone to emphasize great names, themes, and developments than the process of historical thinking itself. In a bubblesheet society, students have become accustomed to history
courses providing neatly packaged summaries of our world’s
evolution and problems, rather than posing complex questions
on its unfinished chapters (Wineburg, 2001; Barton, Levstik,
2004; Stearns, 1998).
Through this project, the students taught me, the community, and our elected leaders that they are willing and able to
confront social problems if given the opportunity and proper
guidance. They taught each other that they are able to move
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beyond simple stereotypes and “tall tales” of urban poverty
and engage the complexity of race, class, and deindustrialization in the post-civil rights years. They have shown that they
are optimistic and willing to present solutions to problems in
the world that they have inherited. Another major outcome of
this collaboration was a shift in the student focus from grades
to thinking. One of the students, Joseph Fitzpatrick, went on to
work with the ReNU Niagara Community Outreach Partnership
Center, a university partnership initiative supported by the U.S.
Department of Housing and Urban Development (HUD). He is
now transforming the mini-documentary into a full-length film
and continues to meet regularly with me and stakeholders in
the community—a year after he completed the course.
Through students’ researching and telling stories of Niagara
Falls in the state capital in Albany, this project presents examples of how university involvement with policymakers and the
local community can be an effective model for collaboration in
the 21st century. This approach is not new nor is it novel; several
colleges and universities in western New York have embarked
on the service-oriented, community-based model that is rapidly becoming a template for faculty and student research in
the nation.
Colleges and universities of the 21st century must take a bold
step forward in applying our disciplinary training to the host of
social problems we encounter. We can no longer be content
to dwell upon mastery of content as sufficient; rather we must
implement new paradigms of problem solving and learn to
address the host of social problems our generation faces (Lowe,
2008; Bullough and Baugh, 2008).

Lowe JS. A participatory planning approach to enhancing a
historically black university-community partnership: The case
of the e-city initiative. Planning Practice & Research. 2008(4):
549-58.
Niagara University Community Outreach Partnership Program.
http://www.niagara.edu/copc/
Prohaska TJ. “Thompson to Make a Bigger Splash.” Buffalo News,
Jan. 25, 2009.
Stearns PN. Why Study History? (1998), http://www.historians.
org/pubs/free/WhyStudyHistory.htm.
Stearns PN, Seixas PC, Wineburg SS. Knowing, Teaching, and
Learning History: National and International Perspectives. New
York: New York University Press; 2000.
Wineburg, SS. Historical Thinking and Other Unnatural Acts:
Charting the Future of Teaching the Past, Critical Perspectives
on the Past. Philadelphia: Temple University Press; 2001.
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CURQ Vignettes: Additional Examples of Undergraduate Research
That Informs Public Policy
Published Book at Scripps College Spurs School District to
Mull New Program
Thierry Boucquey, Scripps College, Claremont University
Consortium, Tboucquey@ScrippsCollege.edu
A third-semester course in Scripps College’s Humanities
Core Curriculum sequence—the Foreign Language & Culture
Teaching Clinic, which combines intensive pedagogical training
with a teaching practicum at Chaparral Elementary School—
generated a book entitled 100 Games and Activities for the
Introductory Foreign Language Classroom. Published by Eye
on Education, the book was written with equal input from
six Scripps undergraduates and their professor, and has sold
over 1200 copies. The book, along with the student-generated
foreign-language curriculum from which it emerged, prompted
the Claremont Unified School District to initiate plans to
implement a foreign-language instruction program at all seven
of its primary schools.

A Model for Engaging Citizenship through Public Policy
Research
Terri Susan Fine and Douglas Dobson, University of Central
Florida, tfine@mail.ucf.edu
The Lou Frey Institute of Politics and Government at the
University of Central Florida hosts a two-week, residential
Civic Leadership Academy for 20 high-school students. The
primary goal of the program is to foster a generation of
Floridians poised and prepared to become active and participatory citizens. The program is framed around a core Florida
politics curriculum, a multifaceted active-learning pedagogy,
collaborative problem solving through group-based activities, and oral and written presentations. Assessment data on
the program show that students’ perception of themselves
as competent political actors increased greatly between the
beginning and the end of the Academy.

The ISER Policy Research Internship Award: Addressing
Alaska’s Policy Needs
Diane Hirshberg, University of Alaska Anchorage, hirshberg@
uaa.alaska.edu
In fall 2006, the Institute of Social and Economic Research
(ISER) at the University of Alaska Anchorage (UAA) introduced a
new undergraduate research initiative, the ISER Policy Research

Internship Award. This award is offered to exemplary students
in the social sciences and related fields who are interested in
the analysis of public-policy issues. Recipients collaborate with
faculty researchers at ISER, contributing to ISER projects and
publications. While the award is one of many structured undergraduate research opportunities at UAA, it adds a specific focus
on public-policy research and represents the first extended
commitment by the institute to work with undergraduates.

Vermont EPSCoR’s Streams Project
KathiJo Jankowski, University of Vermont, kathijo.jankowski@
uvm.edu
Vermont EPSCoR’s Streams Project engages undergraduate students in scientific research and high school outreach. The program was designed in partnership with the Vermont Department
of Environmental Conservation (VT DEC) to address issues of
phosphorus and bacterial runoff from agricultural, urban, and
forested watersheds into Lake Champlain. Undergraduates
from Vermont colleges and Puerto Rico are trained in project
techniques by participating scientists. Students then train
high schools and undertake projects focused on phosphorus,
microbial source tracking, and macroinvertebrate communities.
The teams overlapped on field sites to create a shared dataset.
Immediate outcomes include 25 funded projects, an online
publically accessible dataset, Web-based identification keys,
and several student partnerships with local watershed groups.
The DEC and watershed partners can utilize the dataset in
implementing watershed restoration and protection projects.

Lead in Consumer Products: A Global Circle of Poison?
Jeffrey D. Weidenhamer, Ashland University, jweiden@ashland.edu
Following a 4-year-old Minnesota boy’s death after swallowing
a bracelet charm containing lead, an experiment to measure the
lead content of children’s jewelry from local dollar stores was
conducted in a course for non-science majors on lead’s chemistry and toxicity. This blossomed into an ongoing research
effort that has resulted in six publications (two co-authored by
undergraduates) and a dozen national recalls of products with
high lead content. Our evidence that lead in trinket jewelry may
derive from improperly recycled electronic wastes has drawn
attention to U.S. policies that allow the shipment of e-waste to
China, and our work has been cited in a congressional resolution on U.S. e-waste export policy.
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Mary Ann Dellinger
Virginia Military Institute

Endless Possibilities: Undergraduate Research in a Second Language
Until very recently, foreign-language professionals remained
cautious about encouraging and mentoring undergraduateresearch projects beyond the classroom and the typical endof-term paper. I believe our collective reservations stemmed—
partly at least—from our appreciation of the linguistic and
intercultural communication skills (skills in interacting with
people of different cultures) required for successful inquiry in
a second language. By the same token, the restrictions of the
traditional, outdated two-tiered language-literature hierarchal
structure of the foreign language curriculum (MLA, 2007) hardly lends itself to meaningful undergraduate research at the
lower-levels of language instruction or to research on nonliterary topics at the post-intermediate and advanced levels.
However, with the recent paradigm shift in foreign language
studies—represented by an interdisciplinary approach to language, culture, and literature as cultural text (along with film
and other media), and especially the proliferation of languages-across-the-curriculum programs—undergraduate research
in second language is coming into its own. The evidence for
the increasing interest in L2 (second language) undergraduate
research can be found not only in the number of students
presenting their research in a second language to extramural
audiences, but as importantly by the emerging scholarship—
primarily to date through conference papers— on undergraduate inquiry in foreign languages.
Undergraduate research, when carefully planned, supported,
and scaffolded, is intrinsically interdisciplinary and provides
diverse opportunities for connecting to academic communities using all three communicative modes (interpretive,
interpersonal, and presentational) in the analysis of authentic
language artifacts/materials and cultural perspectives. The
possibilities for meaningful research in L2 are actually endless,
while the benefits to both the second-language learner and
the teacher/scholar extend far beyond the two-line entry
on the former’s nascent résumé or the latter’s annual selfevaluation. Indeed, current SLA (second-language acquisition)
theory and praxis provide not only support for undergraduate
research in another language, but also a blueprint for successful strategies and pedagogical approaches.

Facilitating Second-Language Acquisition
Two general schools of thought define distinct ways linguists
currently view language acquisition. In the simplest of terms,
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the first sees language acquisition as an internal process in
which the brain functions much like a computer as it “inputs”
language, “processes” it, and then renders “output” (Van Patten,
1996). Sociocultural practitioners, on the other hand, view language acquisition holistically, emphasizing the importance of
interaction among learners themselves (Snyder Ohta, 2000) as
well as with expert speakers (the instructor, a paraprofessional,
or a native speaker in face-to-face interaction or via computer).
Both approaches depend largely on input, whether the emphasis lies with the cognitive abilities of the learner or his interaction with others. Similarly, practitioners from both schools
of thought stress authenticity, rejecting antiquated models
focused on memorization and replication, because these types
of activities rely on contrived language situations (fill-in-theblank electronic or paper worksheets or rote repetition of
vocabulary words). Cognitive and sociocultural theorists alike
emphasize language in meaningful contexts, as well as authenticity in learning materials, activities, and assessment as they
pertain to the target language and culture(s).

The National Standards for Foreign Language
Learning
The National Standards for Foreign Language Learning (K-16),
adopted by the profession as a whole through ACTFL (the
American Council on the Teaching of Foreign Languages) in 1996
and re-edited under the auspices of the National Standards for
Foreign Language Education in 2006, best explain the infinite
and interrelated concepts of linguistic and cultural competencies in second language acquisition. The five goals of the
standards, known as “The 5 C’s of Foreign Language Study,”
are represented by a circular chain of five interlinked circles,
symbolizing the dynamics and concomitance of language and
culture. Denoting communication, cultures, connections, comparisons, and communities, the 5C’s emphasize interdisciplinary, meaningful study of language and culture both within and
outside the school environment.
One finds support for undergraduate research in all 13 statements relating to the 5 C’s. Standards 1.1-1.3 emphasize “communication,” through obtaining, imparting, and exchanging ideas
orally and in writing. Standards 2.1 and 2.2, under the rubric of
“cultures,” require students to demonstrate understanding of
the dynamics between cultural products/practices and cultural
perspectives, while the third C, “connections,” is synonymous
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research project only within the parameters of a traditional
research paper, however, limits not only the potential creativity of the researcher, but also the opportunities for language
acquisition, since the typical research assignment depends
almost exclusively on compartmentalized reading and writing activities, with limited opportunities for listening and oral
practice. In contrast, alternative presentational modes require
the researcher to use all four language skills equally and often
simultaneously, while fostering competencies in other areas
such as technology, ethnography, or cinematography.

Cadet Kevin Pelletier edits his documentary film The American Dream with the
help of LTC David Hess, VMI Preston Library Media Specialist.

with interdisciplinarity. The “Connections” Standard requires
students to “reinforce and further their knowledge of other
disciplines through the foreign language” and “recognize different viewpoints through the foreign language and its cultures”
(Standards, 2006). “Communities,” Standard 4, seeks to foster a
lifelong love of learning by encouraging the learners to use the
language “beyond the school setting,” as well as for “personal
enjoyment and enrichment” (Standards).
The spirit of the Standards regards learning as a hands-on,
student-centered continuum in which language represents the
vehicle of instruction, not merely the target. Undergraduate
inquiry provides the ideal model for applying all five standards
in accordance with the student’s academic interests, shifting
the focus from “Why incorporate undergraduate research
in foreign language studies?” to “How do we best approach
undergraduate research in a second language?”

Process versus Product
The key to successful undergraduate research in another language requires, above all, the separation of process and product. It would be both naive and pedagogically irresponsible to
suppose that every undergraduate majoring in a foreign language has the necessary skills to write a full-length analytical
study in the target language; we need only consider how average American undergraduate students struggle with capstone
projects in their native language. Most students nearing the
end of their program do, however, have the necessary skills to
conduct their research in the second language and confidently
present their results in English. Thinking of an undergraduate-

One excellent example of a non-traditional research project
was VMI International Studies major Cadet Kevin Pelletier’s
cinematic project on Central American immigration to the
United States. Cadet Pelletier completed the first phase of
his research through the investigation of traditional print and
electronic sources in English. During the summer of 2007, he
traveled to Mexico and Central America where he videotaped
a series of interviews with individuals trying to immigrate.
The final part of his investigative phase involved interviewing
Central American immigrants currently working and residing
in the U.S. During the fall 2007 semester, Cadet Pelletier produced a 15-minute documentary film presenting the results of
his research, including his hypothesis and support for it, rebuttal to opposing arguments, and conclusions. His documentary
debuted at NCUR in April 2008.1
The question of process versus product, however, is not a
one-or-the-other issue. The flexibility of alternative delivery
methods such as bilingual Web pages, ePortfolios, blogs, videos, and podcasts also affords the researcher the opportunity
to use the language to present his findings within his own
linguistic comfort zone, determined jointly and reassessed
periodically with his mentor. Poster sessions, increasingly present in humanities venues, allow undergraduate researchers to
employ visuals when their current language skills may fail them
and to use English, the target language, or both intermittently
according to each new audience.

Scaffolding
The success of undergraduate research in a foreign language
ultimately depends on the “scaffolding” skills of the mentor.
Scaffolding refers to the interaction between the expert and

1. In 2005, VMI Cadet Saul Newsome was the first student to present his research
findings in a language other than English at NCUR.
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the novice in a problem-solving task (Wood, Bruner, Ross,
quoted by Schrum, Glisan, 2001). In scaffolding, explain Schrum
and Glisan, “the expert takes control of those portions of a
task that are beyond the learner’s current level of competence,
thus allowing the learner to focus on the elements within his/
her range of ability.” In second-language pedagogy, scaffolding
usually relates to the language needed to complete the task
rather than the task itself.
Wood, Bruner, and Ross (1976) identify six objectives for scaffolding:
1. recruiting interest in the task;
2. simplifying the task;
3. maintaining pursuit of the goal;
4. marking critical features and discrepancies between what
has been produced and the ideal solution;
5. controlling frustration during problem solving; and
6. demonstrating an idealized version of the act to be performed (quoted by Johnson, 2004).
“Recruiting interest” in the task begins with choosing a topic
clearly correlated with the student’s academic interests, as
well as a preliminary research phase in English. This preliminary
research phase establishes an important base of prior knowledge on which to build once the student begins to consult
sources in the second language. The inherent interdisciplinarity
of undergraduate inquiry in a second language in and of itself
serves well in the recruitment of potential student researchers,
and the effective mentor will tap into these interests when
recruiting or guiding a potential protégé towards a suitable
topic. Travel abroad provides a very attractive incentive for
research, although it also presents its own particular challenges, as I discuss below.
“Simplifying” not only the task, but also the language, is perhaps the most important factor in successful scaffolding as it
pertains to undergraduate research in L2. Glossing a particular
reading or reading aloud in tandem with the student, preview/
review strategies, summarizing, or outlining difficult readings
in advance help to facilitate the learner’s access to materials
that may be both cognitively and linguistically challenging for
her. These types of reading strategies, commonly employed
in post-intermediate, survey-of-literature courses, prove the
most effective in simplifying the task, which is often encum-
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bered by the sophisticated linguistic features of authentic
materials in print, film, or audio formats.
“Maintaining pursuit of the goal” is germane to any mentor/
student relationship, of course, but due to the typical undergraduate’s low threshold of patience and the perseverance
required to pursue research in a foreign language, consistent
reminders of purpose provide needed encouragement. (The
affective facet of scaffolding depends on the mentor’s linguistic and cultural competencies in the researcher’s first language.) A mentor might keep a video diary or have the student
maintain a blog or a learning log in the form of stream-ofconsciousness podcasts in English to document her progress.
This record gives the student a powerful tool for ongoing selfassessment of learning and advancement, while “controlling
frustration” during both the research and writing (or filming/
Web development, etc.) stages. These records also serve to
motivate future researchers as they struggle with similar challenges and disappointments during the various stages of the
process.
Modeling research methods all language professionals use
speaks to the remaining two factors outlined by Wood, Bruner,
and Ross: “marking critical features and discrepancies between
what has been produced and the ideal solution” and “demonstrating an idealized version of the act to be performed.”
Students instinctively believe they must translate each document or soundtrack word-for-word in order to glean the
main idea or comprehend the author’s message. Ensuring that
undergraduate researchers remain active during reading, listening, and viewing, without depending on the dictionary, goes
beyond scaffolding techniques related to a particular project;
it fosters lifelong habits that are transferable to the acquisition
of a third, fourth, or even 20th language.
Anyone who has found herself confused by materials or
instructions in English due to the intricacies of a text can well
appreciate the frustrations of a novice learner of a second
language who is struggling with a non-English text produced
for an audience of native-speakers. Frustration levels easily
encumber progress, threatening the student’s engagement not
only with the project but also with the language itself. Simply
stated, the prospective mentor unversed in scaffolding techniques or unwilling to invest the necessary time in scaffolding
tasks can compromise the success of the student researcher
and her project.
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Research Abroad
Combining research with study abroad presents an ideal
opportunity for the acquisition of L2 and C2 (second culture)
in accordance with all of the National Standards. Beyond a
country’s national library—the foreign equivalent of our Library
of Congress—historical archives and government-subsidized
and private foundations house cultural artifacts that frequently
present fewer linguistic challenges than academic publications,
yet prove equally valuable as primary sources.
By the same token, the prominence of historiography as well
as ethnographic studies in today’s scholarship, extending well
beyond the social sciences, invites undergraduates with even
intermediate proficiency levels in a second language to pursue
research abroad. Equipped with video and/or recording equipment, a photocopying budget, and a pre-departure orientation
period, students can easily combine their research and formal
language studies while abroad for a summer, semester, or full
year.
Cadet John A. Terminato, for example, coupled his research on
the effects of the Franco regime on modern Spain with a onemonth intensive language course in Madrid during the summer
of 2005. During his month in the Spanish capital, and under the
direction of the mentor who accompanied him during the first
week of research, he visited historical archives and filmed the
first interview of eleven he would complete with people who
recounted their lives during the Franco era. When he returned
to VMI, he and his mentor spent a month reviewing all the
materials he had assembled, and he was able to present his
final conclusions the following November.
As demonstrated by the Terminato project, three factors
are intrinsic to the success of undergraduate research done
abroad: 1) the physical presence of the faculty member with
the student both abroad and again upon the student’s return;
2) time management; and 3) a structured research plan. They
can be applied flexibly, but none of these issues is negotiable
without compromising the project.
First of all, the mentor, whenever possible, should accompany the student during the initial phase in order to set up a
research plan in situ, not only to ensure that the student has
access to the institutions and documents required, but also
to model research protocol. In her presentation, “Meeting
the Challenges of Undergraduate Research in L2: Researching
Käthe Kollwitz, World War I, and Feminism in Germany,” VMI

Cadet Whitney Matthews (Dellinger, Terminato, Matthews,
2006) described the frustrations of dealing with librarians in
Berlin without her mentor to mediate issues on her behalf.
Although Matthews expected language would be the principal
barrier, her near-fluency in German allowed her to communicate effectively with the institutional authorities, but these
officials were “not as friendly as [she] expected.”
They did not fully understand the concept of undergraduate
research and required that she submit more information and
documentation before allowing her entrance to the collection,
an impediment to her research that might have been avoided
had her mentor accompanied her. In addition to losing valuable
time between instructions from the authorities and email correspondence with her mentor, Matthews was not given access
to the all the materials she had hoped to study. (Nonetheless,
she produced a superb study, which she presented at several
undergraduate-research venues, including the prestigious CUR
Posters on the Hill.)
Matthews’ narrative contrasted dramatically with Terminato’s
discussion of his project “Spain Now and Then: The Silent Pact”
(Dellinger, et al., 2006). Although his Spanish did not come
close to Matthews’s fluency in German, Terminato’s mentor
introduced him to archivists and research protocol in Spain
before she left Madrid, thus ensuring he had the lexicon and
cultural practices required to request and secure the necessary
materials on his own, without losing precious research time.
This brings us to the second factor: time management.
Schedules abroad tend to vary considerably from normal U.S.
business hours, especially during the summer months. More
importantly, the researcher cannot simply return to the original source if needed once he has returned home. It is imperative, therefore, that research abroad focus on compilation, not
analysis, in order for the student to spend as much time as
possible honing language skills and gaining greater understanding for cultural perspectives while abroad, as these too will
facilitate his greater access to the research materials later on
in the process.
Thirdly, and most importantly, the research plan must be
structured according to cultural practices, project goals,
and the student’s proficiency level. Terminato’s research, for
example, based primarily on authentic populist political flyers, personal interviews, and short unabridged primary source
texts—all scaffolded accordingly—did not present significant
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obstacles to his understanding, although full comprehension
required effort on his part. Certainly as germane to his study
as full-length scholarly tomes, his discussion of the cultural
artifacts he used has piqued the interest of all his audiences at
the undergraduate and professional conferences where he has
presented his findings to date.

Institutional Support
Recruitment of faculty goodwill and collaboration in undergraduate-research programs depends on institutional brio and
administrative support in the form of financial or other
merit-based incentives for prospective mentors. At the Virginia
Military Institute, the Undergraduate Research Initiative (URI),
established in 2002 by directive of the dean of faculty, Charles
F. Brower, IV (Brigadier General, U.S. Army Retired), and headed
by James Turner, has established an array of programs and
research venues that invite faculty participation during the
academic year and summer sessions. Generous stipends, seed
money, and project funding are available for cadet researchers
and their mentors involved in undergraduate research.
Since its inception, the URI has generously supported undergraduate research abroad and briefly wrestled with a deluge of
applications for summer research based on cadets’ misconception of these stipends as surrogate fun-in-the-sun monies for
which they would later only need to submit a “how I spent
my summer vacation” paper. A concerted effort on the part
of Undergraduate Research Committee members and the URI
director led to the re-education of cadets and quickly reversed
the trend.
Given the brevity of a ten-week research period, language
scholars share the concern of their scientist colleagues as to
the quality of research accomplishable and, consequently,
the value of the project as a whole when viewed as merely a
summer investigative endeavor. At VMI, the most successful
undergraduate-research projects involving a second language
have, not unsurprisingly, proven to be those that began in
the spring semester before the summer program or spanned
both the summer session and the following fall term. Others
involved at least one full semester dedicated to research and
presentation of results or involved honors theses, which span
one full academic year.

3838

Conclusions
Successful undergraduate research in a second language
depends on three interrelated factors: 1) institutional support;
2) the separation of product and process as regards L1 and L2;
and 3) the mentor’s ability to provide sufficient scaffolding of
primary sources in the target language. Intercultural communication, contingent on the dual-language abilities of both student and mentor, establish the social dynamics of the academic
relationship upon which the scope and, indeed, the success of
the project depend.
As linguists, cultural scholars, and literary critics negotiate
the mentor’s role in the context of their own teaching and
research philosophies, interdisciplinarity within the academic
macro-culture continues to blur the once-distinctive limits of
specializations. As this trend continues to grow and technology expands our instructional horizons, we can expect more
institutional and faculty investment in undergraduate research
in a second language, not only in foreign-language departments
but also across the four-year curriculum.
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Making Explicit the Implicit: Defining Undergraduate Research
The Carnegie Academy for the Scholarship of Teaching and
Learning (CASTL) identified undergraduate research as one of
the themes for its 2006-09 CASTL Leadership Program, and
nine institutions in the United States, Canada, and the United
Kingdom, as well as the Council on Undergraduate Research
(CUR), were chosen to participate in the three-year project.
At the first meeting of the group, in October 2006, representatives from the participating institutions gathered in
Washington, D.C., to discuss the definition, purpose, and
benefits of undergraduate research. They also discussed ways
in which the impact of undergraduate research on students
could be assessed. Several of the participants agreed to return
to their institutions and either review their current definition
of undergraduate research or develop a definition.
In June 2007, the group met again at the University of Alberta,
where the discussion began with consideration of the definitions of undergraduate research used by the participating
institutions. Because several institutions had begun formulation of their own definitions by referring to the definition
developed by the Council on Undergraduate Research, participants first reviewed the CUR definition: “An inquiry or
investigation conducted by an undergraduate student that
makes an original intellectual or creative contribution to the
discipline (www.cur.org).”
Our hope was to glean commonalities and then formulate
our own working definition that could be used by the CASTL
Undergraduate Research Team. After establishing a working
definition, the team would be in a position to consider how
one would be able to recognize high-quality research, which
was the ultimate aim of the CASTL Team. Instead of moving
quickly to common ground, however, discussion focused
on tensions arising from aspects of the CUR definition and
other colleges’ definitions of undergraduate research. These
tensions regarding the various components and practices
of undergraduate research can be viewed on the following
continua:
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Student, process centered

Outcome, product
centered

Student initiated

Faculty initiated

All students

Honors students

Curriculum based

Co-curricular
fellowships

Collaborative

Individual

Original to the student
		
Multi-or interdisciplinary
Campus/community audience
		

Original to the
discipline

Discipline based
Professional
audience

In what follows, we will attempt to articulate some of the issues
involved in each continuum, and also articulate the choices
that must be made before useful definitions of undergraduate
research can be formulated. The aim is to help those engaged
in fostering and evaluating undergraduate research to become
explicit about their values, so that research opportunities can
be developed that most effectively reach their students.

Student Development versus Outcome
Production
A key issue in defining undergraduate research is the purpose
for which it is intended. Clearly, the majority of the participants at the 2007 CASTL gathering in Alberta felt that undergraduate research ought to foster student learning. However,
there are some faculty members who do not want to label
student learning as research until the product has reached a
near-publishable state or a quality that might be presented
at a conference or symposium. In this case, we might say that
the product is valued over the learning process. Also, there are
those who put major emphasis on undergraduate research as
an important way for faculty members to maintain a research
agenda while teaching primarily undergraduate students.
To the degree that the primary purpose of undergraduate
research is to foster student learning, the emphasis might be
on helping students to move along a developmental trajectory
in the practice of research. The developmental process might
begin in the first year of college and continue until the student
is capable of doing independent research under the supervision
of a faculty mentor. If, however, the primary understanding of
undergraduate research is the production of a sophisticated
product, or to provide competent students to assist in faculty
research, then only the most promising students will be invited
to participate in the research project.
A campus might define undergraduate research as student–
centered in some departments and product-centered in other
departments because research expectations will differ across
disciplines. A school or department might locate itself toward
the center of the continuum if its undergraduate research
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orientation involved efforts that were fairly well distributed
toward both ends of the continuum. Alternatively, an institution or department might tend to identify its undergraduate
research opportunities at one end of the continuum. It could
also be the case that research for seniors would be outcomeoriented in nature, with that for first-year students being
process-oriented—on the other end of the spectrum.

Curriculum-based versus Co-curricular
Fellowships
Some institutions or academic programs might embed research
skills throughout the curriculum, developing a carefully articulated plan of courses wherein each nurtures one or more skills
necessary toward becoming an independent researcher. This
approach could be viewed as allied with student-centered
research. It might suggest that all students across all disciplines
would have some experience with undergraduate research
prior to graduation. Brakke (2003) suggests that developmental
experiences might begin with an investigative inquiry in introductory science laboratories and then move into more openended experiments. Disciplines other than science would
have a variation on this developmental sequence. Toward the
end of the college experience, students might be required to
complete an independent research project or thesis in their
senior year.
Other programs emphasize summer research fellowships or
academic-year fellowships that are additions to the curriculum. These fellowships provide a concentrated period of time
to work on a research project. It is likely that they would be
reserved for students who are especially selected for participation. In most cases, these are students in honors programs or
students who have demonstrated particular abilities in the area
of study. Thus, this approach could be more compatible with
an outcome focus, though that need not be the case. It is possible that some departments would engage young students in
co-curricular fellowships over an extended period of time, for
the purpose of student development rather than publication
per se. Also, an institution could apply its resources toward
both kinds of approaches, thus itself falling somewhere toward
the middle of the continuum when its overall research orientation is considered.

All Students versus Honor Students
Institutions must decide how to allocate scarce resources to
competing enterprises. One institution might value assuring

that all its students attain a certain level of research experience or expertise, and disburse its funds broadly. Another might
choose to use its resources to take a small group of students
to a very sophisticated level of scholarly development. If an
institution prefers the latter, it may be more likely to define
research as something that results in a publishable or nearpublishable product, whether or not publication itself is actually
an aim. Institutions that emphasize the former may not have the
resources to bring all students up to that level of development;
they then would be placing less value on student participation
in knowledge creation within fields. If the institution chooses
to place student development as the higher priority, then the
institutional curriculum could be research-rich, with investigative skills intertwined in all aspects of the curriculum. Such an
approach might also suggest that professors begin with the student at whatever skill level he or she has, and then attempt to
move the student as far along the continuum of research skills
as possible given time and resources.
Furthermore, the purpose of engaging the student is also a factor. For example, one institution or department might argue
that its purpose in teaching students to do research is to more
effectively prepare students for graduate school. It then might
focus more of its resources on helping a few students attain
this stature, rather than spreading the resources out across the
student body. Other institutions might prefer to emphasize the
educating of citizens by providing all or most students with the
capacity to investigate pressing social problems, such as analyzing soil in low-income neighborhoods for lead content or studying child trauma in high-crime urban areas.

Student-Initiated versus Faculty-Initiated
Students may be encouraged to develop a passionate interest
in a particular topic and then to design their own research projects, with the guidance of a faculty mentor. In other programs,
students may be encouraged to work with a faculty mentor
on a faculty-designed research project. In the latter case, the
student may take a small piece of the mentor’s large project
so that the student has ownership of the research but has not
developed the idea him/herself. Either approach can constitute
legitimate research that might eventually lead to a publication
or research poster and an original contribution to the discipline.
And institutions might choose, as with each of the dimensions
on the continua described here, to support a mix of studentand faculty-initiated efforts.
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Originality: Original to the Student versus
Original to the Discipline

Collaborative Research versus Individual
Research

A term used regularly when research is discussed is “original.”
But what does “original” mean? Typically, the word is used to
denote a new contribution to a field. It is possible, however,
that a student taking an introductory methods course in psychology could produce something original, defined as a unique
way of bringing information together. So we might view the
latter as an “individual” form of originality, and the former as a
“broad” form, with “broad” referring to originality as defined by
a discipline and monitored through peer review.

Research in the sciences tends to be more collaborative where
students and faculty members work as a team. Indeed, highlevel science research is often done by teams of professional
researchers. Science professors at smaller liberal-arts campuses
may serve as mentors to their students. Professors may create teams for particular research projects that involve several
students and then act as the team leaders/mentors. On larger
campuses with graduate programs, a master’s or doctoral student or post-doctoral fellow may serve as the mentor and all
levels of students may be part of the lead professor’s research
team.

It is also true that creation of an original product may not be
essential to label work as research. For example, a sociologist
might want to offer students basic methods courses in which
projects called “research” are assigned, projects that give
students practice in certain methods. These projects would
not be expected to result in publishable outcomes or even to
produce anything original, broadly defined. Other disciplines
might be more interested in naming as “research” only that
work that resulted in what the discipline would view as worthy
of submission to a journal.

Multi-or Interdisciplinary versus DisciplineBased
The extent and manner in which an institution engages its
constituents in inter- or multi-disciplinary work could also be a
factor in how it defines undergraduate research. Recent trends
for U.S. funding of scientific research recognize the value of
interdisciplinary approaches to answering complex/sophisticated questions (Committee on Facilitating Research, 2005).
Nonetheless, many standard academic journals continue to
emphasize work within disciplines and place relatively little
value on interdisciplinary work. Those departments, programs,
or universities most interested in interdisciplinary work might
end up identifying research by a less-traditional type of outcome. For example, the outcome might be solving a problem,
rather than a publishable paper. Community-based research
takes on exactly this kind of problem-solving focus. There may
be little interest in a publishable outcome; addressing a social
challenge and the development of students’ skills to engage in
this kind of work may be of greater concern.

Undergraduate research in social science may be either collaborative or individual, while research in the humanities is
most often individual. Collaborative research projects may be
designed by the faculty mentor, while individual projects are
more likely to be student-designed. In all cases, however, the
role of the mentor and advisor is critical to the students’ learning process so that they develop strong research skills and an
understanding of ethics in research.

Campus/Community Audience versus
Professional Audience for Student Research
Students who participate in undergraduate research often
have the opportunity to develop oral and written communication skills through presentations and writing articles. Many
campuses host research or celebration days when students
can present the results of their work. Some campuses have a
rigorous selection process for their research day, while other
campuses may allow any student meeting very basic eligibility
guidelines to make a presentation. Students who participate
in community-based research will have as a primary audience
a non-profit organization, church, office of city government,
or other non-campus entity. Regardless of the venue, students
have an opportunity to share the results of their work with
peers, faculty members, and others. They will receive feedback
and be expected to answer questions about their project. The
presentation process can be an invaluable part of their learning
experience and prepare undergraduate researchers for presentations to broader audiences.
Other students may have the opportunity to present their
work at professional disciplinary meetings, either at special
sessions for undergraduates or at regular sessions.
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Campuses may publish journals of undergraduate research.
These journals may be peer-reviewed and edited by students,
faculty members at the institution, or faculty members external to the institution. Some student research is of sufficient
quality that it may be publishable in professional journals.
How a campus defines undergraduate research will determine
the extent to which its emphasis is on campus-based or community audiences for student research or whether its target is
professional audiences external to the campus.

More Contested Common Ground:
Evaluation of Undergraduate Research
How does one evaluate the quality of the work that the student has done? If one’s emphasis is on the product end of the
spectrum above, and work is done in a single discipline, the
standards for assessing student work should be fairly clear.
The foundation for students’ understanding of quality work
begins early in the classroom when students are taught to
look critically at a discipline’s research and learn about the
standards that such research is required to meet. One of the
key tasks of research mentors/advisors is to build upon this
foundation, to teach novice researchers how to fulfill such
standards. Mentor/advisor assessments of a student’s research
would be based on these, probably longstanding, criteria of
the discipline.
The student-development emphasis for undergraduate
research can, in contrast, open up many ways of evaluating
student work. At the most introductory level of education
in doing research, a student’s test results might suffice as an
indicator of successful development. Tests of the student’s
knowledge of how to do regression analysis, for example,
might suffice in an introductory economics-methods course.
A formal research paper might not be required at this level of
learning about research. Once one moves beyond a definition
that is associated with a specific discipline, criteria for evaluation may become contested, perhaps negotiated across disciplines or imposed by single disciplines. In community-based
research, for example, a criterion might include the degree
to which the student involved community partners in the
research process—that is, the effectiveness of collaboration,
of teasing out non-academic expertise needed in the project.
Another criterion might be the usefulness of the information
provided to the community organization for which the project
was undertaken. Many in academia would not consider these
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valid criteria for whether a student has done research well or
not. And yet, as problem solving becomes more interdisciplinary in nature, such criteria may become more salient.

Institutional Context
Definitional decisions may be more cultural or contextual
than anything else. Some institutions, because of their history
or culture, might simply be more inclined to name the earlier
stages of student investigations as “research” than other institutions. Land-grant institutions might identify as research work
that serves a community need, while others will only call work
“research” if it has reached a stage that would allow it to be
submitted to a scholarly journal. Institutional context matters.

Enhancing the Benefits of Undergraduate
Research
It is clear that undergraduate research, by any definition, is
beneficial. For students, the opportunity to define a problem
and work toward a solution that might have practical, real-life
applications constitutes significant value. Students are more
likely to engage actively in the total learning process when
their curiosity is stimulated by the research question. Solving
research problems can help students to organize their thinking, develop more creative thinking, and gain confidence in
their own intellectual abilities. Undergraduate research can
encourage students to continue their education beyond the
baccalaureate degree, make them more competitive for graduate programs, and prepare them for success in graduate school.
Opportunities for presenting the results of student research
can lead to improvement in their oral and written communications skills. Undergraduate research can foster both collaborative and independent skills. Researchers learn to handle
ambiguity, to accept the fact that the research project doesn’t
always work out as expected. And perhaps most importantly,
undergraduates will develop the habit of asking “what if” and
“why not” questions that can lead to new discoveries or new
ways of improving the practice of their careers.
The benefits of undergraduate research extend beyond the
student. Undergraduates can be valuable members of research
teams. They can bring fresh perspectives, insights, and energy
to investigations. Undergraduate research is important to a
variety of disciplines because it helps to pass on the torch of
investigative research to future generations; it ignites passions
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and quests for new knowledge within the college–age population.
Undergraduate research benefits students, faculty members,
and institutions as a whole.
An aim of the Carnegie Academy for the Scholarship of
Teaching and Learning’s 2006-09 Leadership Program on undergraduate research is to understand what fosters high-quality
undergraduate research education, so as to help guide our own
institutions and others in better attaining its benefits.
We have found, perhaps not surprisingly, that definitions of
undergraduate research vary widely, not just across institutions,
but within institutions, and that definitions are often implicit.
Thus, conversations among constituents of a college or university can be difficult, with each person thinking he or she is
speaking the same language when, in fact, that is not what is
occurring. We have attempted in this article to articulate the
various points of potential incongruence between those hidden variations in meaning that can accompany the discussion
of “undergraduate research” on a campus. These variations
might be worth facing head-on if an institution wishes to bring
the operative definitions of research at its institution to light,
in the hope of making clearer choices about how best to teach
undergraduate students to engage in scholarship.
Our conclusion: There is no one correct definition. One size
does not fit all. An institution will best access the many benefits of undergraduate research by carefully formulating a definition or definitions that fit its campus culture and its unique
institutional mission.
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RESEARCH Highlights

Recent peer-reviewed publications by CUR members with undergraduate coauthors
Guo R, Lin W, Zhang J, Simon AE, Kushner DB. Structural plasticity and rapid evolution in a viral RNA revealed by in vivo genetic
selection. J. Virol. 2009;83:927-939. (Dickinson College)

Cis-acting sequences in (+)-sense single stranded viral RNAs
control diverse functions such as replication initiation. In vivo
SELEX of Turnip crinkle virus satellite C (satC) RNA with 45 nt
(13%) randomized resulted in recovery of sequences allowing satC to mediate helper virus fitness. Winning sequences
consisted of either two stem-loops (like wt), or, unexpectedly,
a singular hairpin and evolved rapidly until the satC winners
accumulated to ca. wt levels, indicating extreme plasticity can
exist in viral RNAs. David Kushner is an assistant professor of
biology. Wai Lin, a senior biochemistry & molecular biology
major, participated in this research the summer before (as a
summer research student) and during (for independent study
credit) her junior year and currently is applying to graduate
school. Collaborators Rong Guo and Jiuchun Zhang (graduate
students) and Anne Simon (professor) are in the department
of cell biology and molecular genetics at Univ. of Maryland
College Park. The research was supported by the NSF (Simon)
and a Dickinson College Dana Research Fellowship (Lin).
Roering AJ, Maddox AF, Elrod LT, Chan SM, Ghebreab MB,
Donovan, KL, Davidson JJ, Hughes RP, Shalumova T, MacMillan SN,
Tanski JM, Waterman R. General preparation of (N3N)ZrX (N3N
= N(CH2CH2NSiMe3)33–) complexes from a hydride surrogate.
Organometallics. 2009;28:573–581. (University of Vermont)

A general synthesis of zirconium-element bonds are described.
A simple zirconium complex readily activates N–H, P–H, O–H,
S–H, and C–H bonds to give the Zr–element bonded product.
Theoretical and structural studies provided insight into the
electronic structure and bonding of these organometallic
complexes. Rory Waterman is an assistant professor of chemistry at the University of Vermont (UVM). Taylor Elrod, a junior
chemistry major at UVM, performed this work as independent
research for credit during the academic year. Kyle Donovan, a
2007 UVM graduate, did this work as independent research for
credit during the academic year. Jill Davidson, a senior chemistry major at UVM will attend Texas A&M University Ph. D.
program in chemistry this fall, did this work through summer

research and as independent research for credit during the academic year. Stephanie Chan engaged in summer research work
at UVM as a high school student and is currently an undergraduate at Dartmouth College. Tamila Shalumova, a senior
at Vassar College, and Samantha MacMillan, a 2008 Vassar
graduate currently in the PhD program MIT, performed X-ray
crystallographic analysis with Prof. Joseph Tanski as independent research for credit during the academic year and as summer research. This work was supported by the University of
Vermont, the American Chemical Society Petroleum Research
Fund, and the U. S. National Science Foundation through
grants to RW. Jill Davidson is the recipient of an Undergraduate
Research Endeavors Competitive Award (URECA!) from UVM.
Summer support for Stephanie Chan was provided by the
American Chemical Society Project SEED.
Remer DS, Lin S, Yu N, Hsin K. An update on cost and scale-up
factors, international inflation and location factors. International
Journal of Production Economics. 2008;114:333-346. (Harvey Mudd
College)

This paper updates and expands upon a previous study on cost
and location factors used in the U.S. and internationally. The
current study includes 47 U.S. cost and location factors and
30 international cost and location factors for 12 countries. In
addition, cost scale-up factors for a wide variety of equipment,
plants and processes from air pollution abatement to wasteto-energy facilities to commercial airplanes are presented.
This study reviews the use of these indexes and scale-up factors, and presents caveats for their use. These research results
will help those in R&D, design, and implementation perform
improved cost and schedule estimates for projects. Donald
S. Remer is the Oliver C. Field Professor of Engineering. All of
these engineering students did this research work during their
senior year as part of two courses: Economic of Technical
Enterprise and Cost Estimating and Modeling. Two of the
graduates are now working in industry and one is in graduate
school. Steve Lin is at Sierra Wireless in Carlsbad, CA 92011;
Nancy Yu is in graduate school at Cornell University, Ithaca, NY
14853; and Karen Hsin is at Strategic Vision Consulting, Valley
Village, CA 91607.
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Kilmartin C, Smith T, Green A, Kuchler M, Heinzen H, Kolar D. A
real time social norms intervention to reduce male sexism. Sex
Roles: A Journal of Research. 2008;59:264-273. (University of Mary
Washington)

College males’ overestimation of peers’ sexism may result in
reluctance to challenge these toxic attitudes. Researchers
investigated the power of a brief intervention to correct these
cognitive distortions in male college students. Participants
first reported self-perceptions of attitudes toward women
and then estimated the attitudes of other men present.
Intervention participants attended brief presentations that
included feedback on discrepancies between actual and perceived norms within their groups. At three week follow up,
there was a significant decrease in perceptions of peers’ sexism
for intervention groups. Christopher Kilmartin is a professor
of psychology and David Kolar is an associate professor. The
other authors were senior psychology majors. The research was
supported with grants from the Virginia Department of Health
and the Mary Washington College (now University of Mary
Washington) Council on Community Values.
Xue T, Wang D, Zhang S, Ehlting J, Ni F, Jakab S, Zheng C, Zhong
Y. Genome-wide and expression analysis of protein phosphatase 2C in rice and Arabidopsis. BMC Genomics. 2008;9:550-570.
(Millersville University of Pennsylvania)

All protein phosphatase 2C (PP2C) genes in Arabidopsis thaliana and Oryza sativa (rice) were identified, classified into
subfamilies, and compared. The expression patterns of the
PP2Cs from rice and Arabidopsis and their upstream regulatory regions were analyzed and compared. This study provides
insights into the functions and regulatory mechanisms, as
well as the evolution and divergence of the PP2C genes in
dicots and monocots. The corresponding author Yuan Zhong
is an assistant professor of Biology. Stephan Jakab is a senior
nuclear medicine major, who participated in the research as
a volunteer assistant in 2008. This research was supported
by Shandong Agricultural University in China, the National
Natural Science Foundation of China (Grant No. 30571308), the
National Basic Research Program (Grant No. 2006CB1001006)
of China and Millersville University of Pennsylvania in the US.
Stephan Jakab is still enrolled.
De Haan DO, Corrigan AL, Smith KW, Stroik DR, Turley JJ, Lee FE,
Tolbert MA, Jimenez JL, Cordova KE, Ferrell GR. Secondary organic
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aerosol-forming reactions of glyoxal with amino acids. Environ. Sci.
Technol. 2009, doi: 10.1021/es803534f (University of San Diego and
University of Colorado, Bouder)

The uptake of glyoxal into simulated clouds and aerosol containing amino acids is shown by aerosol mass spectrometry
(AMS), electrospray ionization MS, NMR, and FTIR to result
in the fast, irreversible formation of 1,3-disubstituted imidazoles and brown melanoidin compounds. Kinetic studies
show that water evaporation from cloud droplets accelerates
reaction rates by three orders of magnitude by dehydrating
one of glyoxal dihydrate’s gem-diol groups to re-form a reactive aldehyde group. The reactions are then fast enough to
occur at atmospheric concentrations. David De Haan and Jose
Jimenez are associate professors of chemistry at USD and CU,
respectively. Margaret Tolbert is a professor of chemistry at
CU. Seven USD undergraduates participated in the project:
Ashley Corrigan beginning after her freshman year; Kyle Smith
and Dan Stroik as senior biochemistry majors; Jake Turley, Kyle
Cordova, and Grant Ferrell as sophomore chemistry majors; and
Frances Lee beginning the summer before her freshman year.
Ashley, Grant, Frances, and Kyle Cordova were supported during the summer by grants from NSF Geosciences Directorate,
Research Corporation, and USD’s Summer Undergraduate and
Pre-Undergraduate Research Experience (SURE and PURE) programs. Others received academic credit for undergraduate
research during the semester. The project was supported by
the agencies listed above and a visiting fellowship awarded to
David De Haan for his sabbatical at CU’s Cooperative Institute
for Research in Environmental Sciences (CIRES). Kyle Smith and
Dan graduated in 2008, are employed in the biotech industry,
and plan to attend graduate school. Ashley graduates in May
2009 and has multiple offers from atmospheric science doctoral programs. Jake, Grant, and Kyle Cordova will graduate
in 2010, after each spending a summer at CU working on this
project. Frances Lee will graduate in 2011.
Rudzinski DM, Priefer R. Photolytic, autocatalyzed decomposition
of benzylic dialkoxy disulfides. Tetrahedron Lett. 2009;50:16291632. (Niagara University)

The present study examined the photolytic behavior of the
benzylic dialkoxy disulfide moiety. This functional group has
been reported to go through an intramolecular fragmentation
to liberate trappable S2. In addition, it has been observed
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that this same functionality can yield an alkoxy radical under
photolytic conditions. An examination of a family of benzylic
dialkoxy disulfides (X–Ph–CH2–O–S–S–O–CH2–Ph–X) under
photolytic conditions was performed. A parabolic correlation to Swain and Lupton’s field constant, F, was observed. In
addition, it was revealed that this decomposition is autocatalyzed. Ronny Priefer is an assistant professor of chemistry at
Niagara University. DiAndra M. Rudzinski performed this work
in the summer between her sophomore and junior year. She
is currently a junior working towards her BS in Chemistry. This
research was supported by Niagara University and the Niagara
University Academic Center for Integrated Science.
Wang EB, Lischka H, Parish C. An extended multireference
study of the electronic states of para-benzyne. J. Chem. Physics.
2008;129:44306:1-8. (University of Richmond)

In this work, a state-averaged, multireference complete active
space (CAS) approach was used for the determination of the
vertical excitation energies of valence and Rydberg states of
para–benzyne. Orbitals were generated with a 10- and 32-state
averaged multiconfigurational self consistent field (MCSCF)
approach. Electron correlation was included using multireference configuration interaction with singles and doubles
(MR-CISD), including Pople correction for size extensivity
(MR-CISD+Q), averaged quadratic coupled cluster (MR-AQCC)
and MR-AQCC based on linear response theory (MR-AQCCLRT). It was determined that there is a very high density of
electronic states in this diradical system – there are more than
seventeen states within 7 eV of the ground state including two
3s Rydberg states. All excitations, except 21Ag, are from the p
system to the ss* system. Of the thirty-two states characterized, fifteen were multi-configurational, including the ground
1A state, providing further evidence for the necessity of a
g
multireference approach for p-benzyne. The vertical singlet–
triplet splitting was also characterized using a 2-state averaged
approach. A CAS(2,2) calculation was shown to be inadequate
due to interaction with the porbitals. Evan Wang is a senior
chemistry major and mathematics minor as well as a Beckman,
HHMI and Goldwater Scholar. Carol Parish is an associate professor of chemistry. The research was also supported by the
National Science Foundation, the American Chemical Society
Petroleum Research Fund, the Camille and Henry Dreyfus
Foundation and the Jeffress Trust. Evan will be pursuing the
Ph.D. in Chemistry at UC-Berkeley starting in the Fall of 2009.

Spagna JC, Schelkopf A, Carrillo T, Suarez AV. Evidence of behavioral co-option from context-dependent variation in mandible
use in trap-jaw ants (Odontomachus spp.). Naturwissenschaften.
2008;96:243-350. (William Paterson University & University of
Illinois Urbana-Champaign)

This paper provides evidence for ‘intentionality’ in the use of
rapid jaw-closures to perform jumping maneuvers in trap-jaw
ants, by comparing the rates at which ants perform various jawstrike behaviors (striking, jumping horizontally or vertically, or
running away) in different behavioral contexts, including in the
presence of prey and the presence of dangerous competitors.
Over 2 years, Adam Schelkopf and Tianna Carillo designed,
carried out and summarized the majority of the experiments
discussed in the paper as independent study projects taken
for course credits, while they were junior and senior biology
majors in the School of Integrative Biology at the University of
Illinois, Urbana-Champaign. Joseph Spagna, currently an assistant professor in the Biology department at William Paterson
University of New Jersey, supervised the research as a postdoctoral researcher at U. of I. Andrew Suarez is an assistant professor in the departments of Entomology and Animal Biology at U.
of I., and his lab hosted the research. The work was supported
by a seed grant from the Beckman Institute for Advanced
Science and Technology. Adam is currently a veterinary student
at the U. of I., and Tianna is a medical student at the University
of Illinois, Chicago.
Verhoeven A, Osmolak A, Morales P, Crow J. Seasonal changes in
abundance and phosphorylation status of photosynthetic proteins
in eastern white pine and balsam fir. Tree Physiology. 2009;29:361374. (University of St. Thomas)

The study examined changes in both the abundance of individual light harvesting proteins and the phosphorylation status
of thylakoid proteins in conifer needles upon acclimation to
winter conditions and during recovery in the spring. During
winter conifers downregulate photosynthesis and there are
many open questions about how this occurs mechanistically.
Our study demonstrated that there are changes in the relative
abundance of light harvesting complexes, suggesting some
are more important for the cold-acclimated state. Some
interesting winter-induced changes in thylakoid protein phosphorylation were also observed. Amy Verhoeven is an associate
professor in biology. Paul Morales and Angela Osmolak both
participated in the project for three years (primarily as summer
projects), Paul starting in the summer of 2003 and Angela in the
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summer of 2005. Jordan Crow participated from the summer
of 2006 until the summer of 2007. Angela Osmolak is currently
in medical school at Creighton University. Paul Morales is currently in pharmacy school at Creighton University. Jordan Crow
is still enrolled at the University of St Thomas. The work was
supported by a grant from the National Research Initiative of
the USDA CSREES program to Amy Verhoeven, and by summer
fellowships from the University of St. Thomas Young Scholars
Program to Angela Osmolak and Paul Morales.
Gan HM, Buckley L, Szegedi E, Hudson AO, Savka MA. Identification
of an rsh gene from a Novosphingobium sp. necessary for quorum-sensing signal accumulation. J. Bacteriol. 2009;191:2551-2560.
(Rochester Institute of Technology)

The present study identified a grapevine crown gall tumor
bacterial isolate as a member of the Novosphingobium genus.
A genetic mutation in its rsh gene was shown to influence
the production of soluble polysaccharides, cell aggregation
as well as cell-to-cell quorum sensing communication signals.
Han Ming Gan was an undergraduate in our biotechnology program at Rochester Institute of Technology (RIT). Larry
Buckley and Michael A. Savka are associate professors, and
André O. Hudson is an assistant professor in the Department
of Biological Sciences, RIT. Ernö Szegedi is a Researcher at the
Research Institute for Viticulture and Enology, Kecskemét,
Hungry, and supported by the Hungarian National Scientific
Foundation. Han Ming Gan carried-out this research as a
Merck/AAAS Fellow during the summer of 2008 and during
the previous academic year as an Undergraduate Researcher
supported by the College of Science at RIT, and received
independent research credit. Han Ming Gan is currently in the
biological sciences and bioengineering doctoral program at the
Technical University of Malaysia.

bioaccumulate Hg. Hg bioaccumulation rates were faster in
bass, however, owing to their higher trophic level status in the
estuary. Results presented in this study also indicate that frequent consumption of target fish could pose a human health
risk, and thus, justify their inclusion in state-specific consumption advisories. David Taylor is an assistant professor of marine
biology. Maria Piraino was involved in the research for 2.5 years,
with opportunities provided by a grant-supported fellowship,
independent study, and senior thesis. Maria is currently pursuing a Masters degree at the University of South Carolina. This
project was supported by Award No. P20RR016457 from the
National Center for Research Resources/National Institutes of
Health.
Iyer R, Meixner J, Buckalew R. On an optical inertial navigation system - Part I. IEEE Transactions on Automatic Control.
2008;53(8):1850-1863. (Texas Tech University)

This paper is the first in a two-part study that introduces a
new method for computing the linear velocity and angular
velocity of an unmanned air vehicle (UAV) using only the image
sequences obtained from image sequences. It shows that it is
possible to build a strap-down type inertial navigation system
-called an Optical inertial navigation system - using a simple
apposition eye, which is a type of compound eye found in
insects. Ram Iyer is an associate professor of mathematics and
statistics. Jessica Meixner, a senior in mathematics, participated
in the study in 2006-2008, and she was funded by an REU program in Summer 2006, and by the Honors college from 20062008. She is currently in a doctoral program in computional
and applied mathematics at the University of Texas at Austin.
Richard Buckalew was an undergraduate when he participated
in an REU program in Summer 2006. He is now a graduate student at the Ohio University, Athens.

Piraino MN, Taylor DL. Bioaccumulation and trophic transfer of
mercury in striped bass (Morone saxatilis) and tautog (Tautoga
onitis) from the Narragansett Bay (Rhode Island, USA). Mar. Env.
Res. 2009;67:117-128. (Roger Williams University)

We examined mercury contamination in two important recreational and commercial marine finfish: striped bass and tautog.
Fish muscle tissue was analyzed for total mercury (Hg) and
results were evaluated relative to interspecies life history characteristics. The Hg content of bass and tautog was positively
correlated with fish age and length, indicating both species
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