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 From CUR’s President 
“An ounce of practice is worth 
more than tons of preaching” 

—Mahatma Gandhi 

Over the course of the past nine 
months in my new role at Florida 
Southern College and as CUR 
President, I have been engaged 
in a wide variety of conversations 
related to the role and purpose of 
general education. A haphazard 
survey of college websites indi-
cates institutions vary dramatical-
ly with respect to the number of 

general education courses students complete as part of a degree 
program. Colleges and universities are less varied, though, with 
respect to the goals of these requirements. The goals often refer 
to preparing students for citizenship, providing an appreciation 
for diversity, helping students integrate ideas from across dis-
ciplines to illuminate interdisciplinary themes, and improving 
thinking, reasoning, and communication skills. 

Given the goals of general education and the percentage of 
these courses that make up a student’s educational experience, 
it behooves us to find ways to integrate undergraduate research. 
Weaving undergraduate research/scholarship into and across 
general education courses is an effective way to achieve edu-
cational coherence and provides a framework for intentional 
scaffolding of intellectual and communication skills. When 
successful, we will solve two of today’s most vexing chal-
lenges—supporting research opportunities for all students and 
involving students in research early in their college careers. 

An analogy that might help us think of ways to use these 
courses to create undergraduate researchers is to think about 
how we create musicians or athletes. Mastery of a sport or 
musical instrument requires practice and the mastery of 
different skill sets. Think about a softball player who works 
on hitting, fielding, and pitching skills. Countless hours are 
spent improving these skills, as well as general skills related 
to movement such as balance, flexibility, agility, and speed. 
A campus might approach the design of general education as 
building a specific skill set for student scholars. Many faculty 
members assign readings for students to complete out of class 
and then are disappointed when their analysis of the readings 
is superficial. When was the last time you took time in class to 
break down a research article (or book or poem) paragraph by 
paragraph (or stanza by stanza)? When have you spent time 
in class to help students create an annotated bibliography? 
How can we expect students to effectively build analytical 
skills if we do not model the behavior and devote class time 
for this process? Think about how our method might work (or 

IN THIS ISSUE OF CURQ on the Web 
not) for a coach. How effective would it be for a coach to tell 
an athlete to work on improving his or her swing but not be 
present to help guide that process? 

If a campus chooses to use its general education courses to 
develop a given skill set (writing, critical thinking, analysis), 
a process for communication among faculty members in dis-
parate departments needs to be developed and implemented; 
doing so would allow for general education courses to be 
modified to ensure that courses appropriately scaffold and 
build upon skills from one course to the next. I understand 
this is easily said but difficult to implement. Yet I would argue 
the benefits of good interdisciplinary communication and 
assessment are critical to our success. We have the opportunity 
to thread, and then use the needle to weave, undergraduate 
research into a coherent framework within our general educa-
tion courses. 

Another way that undergraduate research in general education 
courses can foster coherence is by drawing attention to both 
the common ground and the differences among disciplines 
with respect to ways of knowing. Break the research/scholar-
ship cycle into different steps—asking and imagining ques-
tions, understanding one’s place in the field, effectively using 
the methods of a discipline to answer a question, communica-
tion, analysis, and dissemination. By breaking the “research/ 
scholarship/creative work” cycle into distinct stages, one gains 
a clearer understanding of how general education courses can 
provide us the means to introduce students to the common-
alities and differences among disciplines. For the past five 
years, my institution has been using a common theme in its 
general education courses to help students learn how different 
disciplines approach a given issue (poverty and hunger; envi-
ronment and sustainability). Students are learning how simple 
issues can suddenly become complex when disciplines and 
individuals differ in their value systems. This reminds me of 
Herb Childress’s address at the 2012 biennual CUR conference 
about “wicked” problems and how they cannot be solved with 
the lens of a single academic discipline. 

The examples in this issue show that our general education 
courses offer a ready mechanism for us to provide early and 
sustained research experiences for all students. We cannot 
predict in advance who will be the next generation’s greatest 
humanitarians or thinkers- all we can do is provide time and 
guidance as they practice in our the classrooms. I hope the 
articles inspire you to incorporate undergraduate research into 
your general education classes. 

Mary Crowe 
Associate Provost of Experiential Education 
Florida Southern College 
CUR President 

CURQ on the Web, Summer 2013 Edition -  
http://www.cur.org/publications/curq_on_the_web/ 

Articles 
Interdisciplinary Cohort-Based Undergraduate Research at the Ocean Research College 
Academy 

- Ardi Kveven, Josh Searle 

Intellectual Development among Participants in Faculty-Led Research 
- Lauren Griffith, Tolga Kaya 

Introducing Primary Scientific Literature to First-year Undergraduate Researchers 
-Susan Carson, Eric S. Miller 

Vignettes 

Introductory Biology Course Involves Every Student in Authentic Research 
- Clark A. Lindgren, David Lopatto 

Engaging First-Year Students in the Earth Sciences Through Dune Research: The FYRES Experience 
- Deanna van Dijk, Crystal Bruxvoort 

Undergraduate Research in a Japanese Culture Class: A Pedagogical Narrative 
- Sufumi So 

First-Year Experience: Think Like a Nurse 
- Marie Graf and Kathryn H. Anderson 

The Practical Value of Undergraduate Participation in Descriptive Science Research 
- Susan J. Rehorek, Timothy D. Smith 

An Integrated Research and Writing Experience for Freshman Biology Students 
- Christopher J. Grant, Jill B. Keeney, Norris Z. Muth 

Washington Partners’ Advocacy Column 
- It’s All About Relationships 

Undergraduate Research Highlights 
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  From CUR’s Executive Officer 
As a student attending a private 
liberal arts institution in the 70’s, 
and aspiring to “live my life in 
widening circles that reach out 
across the world” (Rainer Maria 
Rilke), I found general education 
to be a welcome feast. As a fac-
ulty member teaching in a highly 
structured and “silo-ed” general 
education program at a large pub-
lic comprehensive institution in 
the 90’s, I vacillated between a 
sense of mission to continue the 
liberal arts tradition, and a stulti-

fying sense of despair that the students in my classes seemed 
to have little interest in the sweeping overview of Earth’s 
processes and history I presented in prescribed, thrice-weekly, 
50-minute lecture doses. From colleagues in the science edu-
cation department, I did learn to infuse some inquiry-based 
elements into the large lecture setting, but didn’t have a smid-
gen of a vision about restructuring the course to emphasize 
research. 

The articles in the Summer 2013 CUR Quarterly provide 
insights on how to turn general education environments into 
laboratories of practice for “Students as Scholars.” The five 
contributions (four print, and one web-based) share common 
themes: inter (and multi) disciplinarity, creative deconstruc-
tion of the standard lecture environment, and an emphasis 
on assessing outcomes of the (re)created general education 
curriculum. Several of the articles, for example Pukkila et al. 
and Carr et al., provide innovative models for cost-effective 
ways to expand the numbers of mentors engaged in research-
based learning environments, through empowerment of 
near-peer (graduate and/or upper division) students to help 
lead course-related research projects and processes. 

Revitalization of general education to inculcate high-impact 
practices such as undergraduate research is receiving a lot 
of attention in higher-education circles, as well it should. 
CUR is an important force in the movement to expand 
undergraduate research fully into the curriculum.  In 2007, 
CUR published Developing & Sustaining a Research-Supportive 
Curriculum: A Compendium of Successful Practices (edited by 
Kerry K. Karukstis and Timothy E. Elgren), which serves as a 
primary source of curricular innovations that can be adapted 
and implemented in a variety of educational settings. In the 
half-decade since the publication of this substantial contri-
bution to the national teaching-and-learning literature, the 
urgency to “grow” research into the curriculum has increased. 

The February 2013 CUR Dialogues conference featured back-
to-back plenary presentations by Jane Wellman, executive 
director of the National Association of System Heads, followed 
by Rebecca Martin, vice president of the Education Delivery 
Institute. The first presentation highlighted pressing issues in 
higher education, including the systematic disinvestment in 
higher education (for all but a few well-endowed private insti-
tutions) that’s taken place over the last few decades, the seem-
ingly inexorable rise in tuitions, and the sickening crunch 
between students’ expectations for affordable, accessible, and 
high-quality education, and what many domains of the educa-
tional marketplace are offering right now. The second presen-
tation focused on strategies to connect high-impact practices 
such as undergraduate research with the national dialogue 
on improvements in student success and degree quality, and 
engaged several hundred CUR Dialogues participants in focus-
group discussions on the challenges and opportunities to sys-
tematically expand undergraduate research on their campuses. 

Both plenaries called for leadership from faculty and adminis-
trators to build more connections between research programs 
and classroom practice, and, quite specifically, to expand 
undergraduate research into the lower-division curricula and 
campus-wide general education infrastructure. The Summer 
CUR Quarterly special issue showcases the vitality and diversity 
of the faculty and students who are doing just that. 

Allied to the expansion of undergraduate research into the 
general education curriculum, we see growth in other aspects 
of undergraduate research culture and practice. In this 35th 
year of CUR as an organization, we are witnessing signifi-
cant growth in the National Conference on Undergraduate 
Research (NCUR). The April 11-13 NCUR at the University of 
Wisconsin, La Crosse was the largest conference in the event’s 
27-year history, with the number of abstracts submitted up 
more than 12 percent.  The CUR Biennial Conference in June 
2014 will be held in Washington, D.C., and will focus on the 
“Democratization of Undergraduate Research.”  One of the 
main strands of the meeting will be the embedding of under-
graduate research into the curriculum. If one democratic 
ideal is the widespread empowerment and engagement of a 
broadly diverse community of faculty, students, and staff in 
undergraduate research, can there be a better way of achieving 
this goal than by focusing more of our efforts on the general 
education curriculum? 

Elizabeth Ambos 
Executive Officer 

From the Issue Editor 
Building 
Undergraduate 
Research 
Experiences into 
General Education 
The competition has never been 
fiercer in the delivery of gen-
eral education courses. MOOCs 
(Massive Open Online Courses) 
from the nation’s top universities 

offer general education courses free of charge to more than 
100,000 students in some classes. MOOCs will soon come 
with academic credit for students who wish to transfer the 
coursework across the country or globe.  For-profit institu-
tions continue to offer a myriad of core curriculum courses, 
and technical colleges in many states now offer general edu-
cation courses at significantly cheaper tuition rates. In this 
increasingly competitive marketplace, many colleges and 
universities are asking how they can stand out. The focus of 
our Summer 2013 CUR Quarterly on the integration of under-
graduate research experiences into general education courses 
provides an answer to that question. For institutions of higher 
education to not only survive but also to prosper in this hyper-
competitive environment, the best practices highlighted in 
the focus articles and vignettes of this issue provide a path 
forward.       

Katy Carr and colleagues from Pepperdine University describe 
the powerful combination of undergraduate research and first-
year seminars. The Keck Scholars Program enrolls between 
140 and 160 first-year students in seminars that span diverse 
academic disciplines with fellow students serving as peer men-
tors. The article provides particularly valuable assessment 
data on student research skills and abilities. Marina Cetkovic-
Cvrlje and colleagues at St. Cloud State University illustrate 
the value of interdisciplinary faculty learning communities. 
The authors highlight a learning community of faculty in 
anthropology, chemistry, english, and biology (immunology) 
that reached across disciplinary silos and engaged under-
graduates in research through courses that are part of the 
university’s general education requirement. The article pro-
vides an analysis of the quantitative and qualitative results of 
a Common Classroom Assessment Tool (CCAT).  The CCAT 
reveals student attitudinal shifts concerning the research pro-

cess, research skills, collaboration skills, and attitudes toward 
the discipline. 

Susan Hirsch and colleagues provide an intriguing look at 
how research through focus groups can meet disciplinary and 
general education goals at George Mason University’s School 
for Conflict Analysis and Resolution. In a capstone course in 
which students are required to synthesize knowledge gained 
through their general education courses, the authors describe 
how a focus group exercise is a particularly positive experi-
ential learning project. Our final focus article describes the 
novel Graduate Research Consultant (GRC) program at the 
University of North Carolina at Chapel Hill. The program 
provides faculty with advanced graduate students who are 
instrumental in turning general education course assignments 
into robust research projects.  Consistent with the other the-
matic articles in this issue, an internal assessment of the GRC 
program through surveys and focus groups notes the desirable 
results of the initiative. 

I also encourage you to explore the insightful print vignettes 
in the Summer 2013 CUR Quarterly. C. Wesley Walter describes 
a general education first-year seminar in which students at 
Denison University perform home energy assessments using 
the homes of volunteers as a “research lab.”  Robert Zeidel 
and Kate Kramschuster of the University of Wisconsin-Stout 
report how students in a general education U.S. History 
course can access primary sources to investigate their “his-
torical birthday.”  Amy Peeler of Wheaton College reveals that 
undergraduates can engage in Biblical exegesis in a general 
education course. 

Finally, our Summer 2013 CUR Quarterly on the Web provides 
additional and valuable examples of undergraduate research 
in general education courses. The article by Ardi Kveven 
and Josh Searle outlines Everett Community College’s Ocean 
Research College Academy (ORCA).  ORCA involves an inter-
disciplinary learning community that is cohort-based with 
student-led research at the heart of the initiative.  Our web 
vignettes describe innovative models of incorporating under-
graduate research into general education courses ranging from 
biology to Japanese culture as well as first-year experiences 
from the Earth sciences to nursing. 

The intense competition that will continue to unfold in 
the delivery of general education courses creates a tremen-
dous challenge for colleges and universities, but it also pro-
vides valuable opportunities. The collection of articles and 
vignettes in this issue, from private to public institutions, 
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can serve as a clarion call for how to incorporate under-
graduate research experiences into general education courses. 
Institutions of higher education that incorporate these best 
practices can thrive in a marketplace of growing competi-
tion. Fundamentally, our authors teach us that undergraduate 
research is not reserved for upper-level students but rather 
should be a key and dynamic element in how we provide the 
core curriculum. 

James T. LaPlant 
Valdosta State University 
CURQ Issue Editor MEET THE EXECUTIVE OFFICER 

CUR Calendar 

SEPTEMBER 2013 NOVEMBER 2013 
2 Registration Opens for Applications to Posters 4 Deadline for Applications to Posters on the Hill 

on the Hill 8 - 10 Creative Inquiry in the Arts and Humanities 
9 CUR Councilor Nominations Open Institute, California State University- 

Sacramento16 CUR Officer Nominations Open 
12 CUR Councilor Nominations Due30 Registration Opens for Applications to the 

National Conference on Undergraduate 25 CUR Officer Nominations Due 
Research 

OCTOBER 2013 DECEMBER 2013 
2 Pre-International Society for the Scholarship 6 Deadline for Applications to the National 

of Teaching and Learning (ISSOTL) Conference on Undergraduate Research 
Conference, Raleigh, North Carolina 

26 - 28 Conference of Research Experiences for 
Undergraduates (REU) Student Scholarship FEBRUARY 2014 
& National Science Foundation (NSF) 20 - 22 CUR Dialogues, Arlington, VA, Renaissance 
Social, Behavioral & Economic Sciences Arlington Capital View 
(SBE) REU Pre-Conference, Arlington, VA 

Elizabeth (Beth) L. Ambos became CUR’s fourth Executive Officer in May 2012.  As an undergraduate student, she found 
the undergraduate research paradigm one of the best ways to learn, and when she became a professor at California 
State University, Long Beach, she actively sought ways to establish and expand undergraduate research opportunities. She 
was attracted to CUR first as a faculty member, because of the opportunity to interact with like-minded faculty who were 
passionate and practiced undergraduate research mentors. As she transitioned to administrative positions, she deepened her 
relationship to CUR through connections to CUR’s NSF-funded programs for STEM faculty.  Now, as Executive Officer, her 
deep commitment to and appreciation of CUR has grown substantially.  She believes the people involved in CUR, the past 
accomplishments of the organization, and the opportunity to significantly expand undergraduate research in its manifold 
forms are amazing and set CUR apart from other organizations. 

Prior to becoming CUR’s Executive Officer, from 2006 to 2012 Ambos served as assistant vice chancellor for research 
initiatives and partnerships in the California State University System office. Before taking that position Ambos held several 
administrative appointments at California State University, Long Beach, including associate vice president for research and 
external support, graduate dean, and associate dean of the College of Natural Sciences and Mathematics. She has helped 
obtain or manage more than $60 million in grant and contract funds over the past two decades. One of the grants she 
led and managed was the Geosciences Diversity Enhancement Program (GDEP), which supported summer undergraduate 
research experiences for students and faculty at Long Beach-area community colleges and high schools. 

Ambos received her AB in geology from Smith College (magna cum laude), and her master’s and doctoral degrees in marine 
geology and geophysics from the University of Hawaii at Manoa. 
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Katy S. Carr, Stephen D. Davis, Stella Erbes, Constance M. Fulmer, 
Lee B. Kats, Melissa Umbro Teetzel, Pepperdine UniversityCUR Focus 

Developing First-Year Students as Scholars 
Two of the challenges of increasing undergraduates’ par-
ticipation in research are supporting research opportunities 
for students from all disciplines and involving students in 
research early in their college careers. Pepperdine University’s 
Seaver College has sought ways to engage first-year students 
in research with the expectation of tremendous benefits for 
students’ academic development. Three years ago when we 
embarked on creating and implementing what is now called 
the Keck Scholars Program (KSP) in honor of the W. M. Keck 
Foundation’s support for the program, we pondered, as have 
others, the question: “What would happen if teachers in all 
disciplines allowed their students to seize the creative work 
right from the beginning, trusting that the important funda-
mentals would emerge? What would change for us, and for 
our students?” (Blackmer 2008, 10). 

KSP introduces undergraduates to research through first-year 
seminar courses, which are part of the general-education cur-
riculum. The program was built upon our belief, which the 
program has reaffirmed, that first-year students can make 
important contributions to their disciplines, even in the 
absence of extended exposure to discipline-specific methods. 
Students are not only learners; they are also developing schol-
ars (Hodge, Pasquesi, Hirsh 2007). We seek to accelerate the 
shift from learner to scholar by introducing research in the 
first year and allowing that formative experience to shape 
students’ undergraduate careers. 

The inclusion of first-year seminars in the college curriculum 
aligns with best practices in higher education, including 
those recommended by the National Leadership Council for 
Liberal Education and America’s Promise, sponsored by the 
Association of American Colleges and Universities. Among 
the effective educational practices cited in its 2007 report are 
first-year seminar courses that bring small groups of students 
together with faculty. First-year seminars often emphasize 
“critical inquiry, frequent writing, information literacy, col-
laborative learning, and other skills that develop students’ 
intellectual and practical competencies,” according to the 
National Leadership Council (2007, 53). First-year seminars at 
Pepperdine University meet several desired learning outcomes, 
two of which align closely with the outcomes of undergradu-
ate research. In the first-year seminar, students sharpen their 
critical-thinking and problem-solving skills through study 
within a specific academic discipline, and they use written 
assignments and oral presentations to become more effective 
communicators. 

First-year students visit the Frederick 
R. Weisman Museum of Art at 
Pepperdine University during the Pop 
Culture exhibit for their KSP course 
entitled “Art and Faith in Asia,” an 
interdisciplinary approach to key 
artworks, rituals, and practices 
associated with the religions of Asia. 
(Photo credit: Stephen D. Davis) 

Since the first-year seminar is the only course that is required 
for all first-year students and since it is offered across all disci-
plines, it provides the perfect platform to integrate intensive 
research into the general-education curriculum. Designed to 
connect students from all disciplines to scholarship early in 
their undergraduate careers, the KSP has already produced 
a significant change in the first-year seminar landscape. 
Implementing this change required careful planning and 
coordination among faculty, administration, and support staff. 

In its second full year, academic 2012-13, Pepperdine’s KSP 
enrolled 162 first-year students, roughly one fifth of the 
incoming class, in research-based courses during their first 
semester in college. The goal is to transform the beginning of 
a student’s four-year college experience from a tourist’s gaze 
(Woodiwiss 2011) to deep learning and personal scholarship 
(Blackmer 2008). The students in the program also realize 
the benefits of teamwork and collaboration (Barkley 2009) 
and have the opportunity to receive funding for continued 
research as the seminar draws to a close. 

The Keck Scholars Program Model 
Six key objectives guide the vision for KSP. The program aims 
to: 

1) engage students in research through first-year seminars; 

2) encourage faculty development through instructors 
sharing their scholarship with first-year students 
through learner-centered and discovery-based practices; 

3) create a learning environment in which peers serve as 
role models of scholarship; 

4) empower students by allowing them to take ownership receive funding for their research projects.  Similar to standard 
of their creative, original ideas; grant-acceptance protocol, students are designated as princi-

pal investigators (PIs) on their grant awards. KSP alumni may
5) foster an environment in which students are encour-

seek additional funding for travel to attend academic confer-
aged to continue scholarly contributions to their disci-

ences and may choose to participate in one of Pepperdine’s 
plines; and 

other undergraduate research programs. Thus, the program 
6) integrate research with existing curricular and co-curric- is designed to equip KSP alumni to pursue further research 

ular endeavors. opportunities after their first experience. 

An overarching framework unifies KSP seminars, even as they Program Components and Populations span diverse academic disciplines. Each major component 
Students. Enrollment in first-year seminars occurs during thewithin the seminar revolves around conducting and present-
summer prior to the start of the academic year. At Pepperdine, 

ing research (Figure 1). Utilizing this framework, faculty partic-
students rank their top three seminar choices, selected from

ipants introduce students to an aspect of their own scholarly 
offerings in three categories: first-year seminars on a variety of

research and invite students to engage with them in thinking 
topics, colloquia that would extend beyond the first term (e.g.,

about research possibilities. Next, student teams in each semi-
seminars titled Great Books, or Social Action and Justice), or

nar formulate research questions. KSP faculty have found team 
KSP seminars. None of the offerings in the first two categories

membership essential to developing collaborative skills among 
include research as a central component.  In the first year of

students, refining and perfecting students’ ideas, and realiz-
the Keck Scholars Program, 142 students enrolled in KSP first-

ing the full benefits of a learning community. These research 
year seminars, and in the second year 162 students enrolled.

teams are also a key component of the seminars, allowing fac-
ulty to spend sufficient time working with each group on their Early in the fall term, faculty form, or allow students to form, 
hypotheses, research methods, and presentations.  research teams of three to four researchers. Content intro-

duced early in the term situates students in a particular sub-
To ensure a sustained impact, programmatic components of 

discipline in which they are free to explore potential research 
KSP extend beyond the first-year seminar course and link stu- topics. Students in the seminars learn to investigate a topic
dents to subsequent research opportunities (McKillip 2009). of interest, to develop research projects, and finally to present 
All participants in KSP write an individual mini-grant pro- results to one another and to a broader university audience.
posal as a final academic exercise in their seminars. Within The format for the presentations varies according to the par-
each seminar, the emphasis given to the group and individual ticular disciplines and is intended to replicate what one might 
projects varies at the faculty member’s discretion and is gener- find at a national or regional academic conference.
ally influenced by his or her specific discipline. Regardless, 
the students are all eligible to receive mini-grant funding to In preparation for their final presentations, students now are 
conduct the proposed projects over the following term or the required to attend the Southern California Conferences for 
summer if they choose to submit their proposals for review by Undergraduate Research (SCCUR) held annually in November. 
a committee. Ultimately, students who successfully integrate This one-day, regional conference welcomes all disciplines, 
revisions suggested by the committee into their proposals is appropriate for entry-level presentations and first-year stu-

Figure 1 – The Keck Scholars Program Seminar Framework 

Team Proposes 
• Teams are formed 
• Teams develop 

research question 
• Teams submit a 

two-page proposal 
on question/ 
hypothesis and 
methodology 

Team Conducts 
Research 
• May involve a series of 

small assignments to 
help students manage 
the project 

Team Presents 
• Poster or presentation 

session 
• Faculty are encouraged 

to invite external 
audience members 

Mini-grant proposal submitted as a final exercise in the seminars Individual 
Proposes 
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dents, and provides peer-reviewed feedback on abstract sub-
missions prior to final abstract acceptance (Swift et al. 2012). 
By attending, KSP students are exposed to an academic confer-
ence and can witness their peers disseminating the products of 
their research. In the subsequent fall semester, KSP alumni are 
encouraged to present their research at SCCUR either in the 
form of an oral seminar, poster presentation, artistic perfor-
mance, or artistic display. 

As mentioned above, along with their team’s research project, 
as a final assignment each student crafts a mini-grant proposal 
for a hypothetical project. Students apply the knowledge they 
have gained and demonstrate mastery of the thought pro-
cesses necessary to formulate a research question. The mini-
grant proposal includes methods, a timeline, a budget, and the 
significance of the project to the discipline and the student’s 
scholarly career. Students who are interested in conducting 
their proposed research the following term or summer have 
the option of submitting their proposals for consideration 
for funding. In the first year, more than 50 of the 142 KSP 
students submitted mini-grant proposals, all of which were 
offered funding. A selection of project titles appears in Table 1. 

Table 1. Selected Keck Mini-Grant Research Project 
Titles 

Student Proposes 
Nixon/Boone: The Unlikely Friendship of Two Icons 

What You Don’t Know Will Certainly Hurt You: A Study into 
the Impact of Early Financial Education on Financial Behavior 
and Dispositions 

A Study of Arch Height in Shod Versus Unshod Runners 

How International Students React to Common U.S. College 
Social-Cultural Situations 

iPads and Group Work: Exploring how the Integration of  
the Apple iPad into Cooperative Learning Affects Student 
Comprehension and Retention of Curriculum 

The Set Point Theory and Subjective Well-Being of College 
Students 

Athletic Body Image: Comparing Body Image Between Social 
and Sport Settings in Water Athletes 

Michaëlle de Verteuil: Altering Her Life to Change Others 

Effects of the Presence of UV Radiation on Feeding Behavior of 
Dendrobatidae Frogs 

Forgive Me, I’m Fat: The Relationship Between Sympathy and 
Physical Appearance Stereotypes 

Faculty. KSP faculty attempt to replace the traditional wedge 
driven between faculty research and teaching with a new 
bridge that unites their research with their students’ learning. 
This occurs at the most impressionable moment of a student’s 
four-year experience, his or her first semester in college. 
Faculty mentors bring emerging issues to the attention of 

students, thereby increasing the potential to advance current 
knowledge. Students benefit from an early introduction to the 
rigor of academic scholarship; faculty benefit from devising 
innovative methods that engage first-year students in original, 
creative research. By working collaboratively and consistently 
throughout the semester with the undergraduate researchers, 
faculty members have the opportunity to stay abreast of the 
current literature in their discipline, which can, in turn, help 
to advance their own scholarship. 

For example, the KSP seminar in plant biology, entitled “Plant 
Adaptations to Wildfires,” focused on the mechanical adapta-
tions of plants to water stress because water is the factor most 
restricting plant survival in arid landscapes in California. 
Mechanical resistance of native plants to water stress is an 
emerging field of investigation and is of particular interest to 
Stephen Davis, the seminar’s instructor.  Another example was 
the KSP seminar in teacher education entitled “Discovering 
the Secret to Inspirational Teaching.”  In this seminar, one 
research team chose to investigate an emerging issue in educa-
tional technology, titling their project “Teachers’ Perceptions 
of Integrating iPads into their Middle School and High School 
Classrooms.” This topic complemented the research efforts 
and interests of their faculty mentor, Stella Erbes.  These two 
examples, from very different KSP seminars, serve to illustrate 
the common elements of research and how scholarship can be 
shared by faculty. 

Up to ten faculty members, drawn from eight divisions, 
are recruited for KSP each year. Besides broad disciplinary 
representation, selection of faculty is based upon: 1) faculty 
aptitude and willingness to adapt professional approaches 
to scholarship for first-year students; 2) faculty willingness 
to provide guidance while encouraging student ownership 
of original research ideas; and 3) personal engagement and 
scholarly activity of faculty within their discipline. Further, 
faculty participants are expected to exemplify teamwork and 
interdependence within and across sub-disciplines. 

Before the first year of the program, participating faculty 
attended five teaching seminars organized by the project’s 
directors. These seminars included discussions on assigned 
readings about collaborative undergraduate research and 
development of shared learning outcomes, as well as dialogue 
on how to organize and facilitate a research course.  Since 
the program was launched, KSP faculty have met regularly to 
compare notes and to share best practices across disciplines. 
Participating faculty are also encouraged to share their best 
practices and pedagogical outcomes with other academics 
beyond Seaver College, either at educational workshops or in 
the educational section of academic conferences. 

Peer Mentors. The role played by peer mentors in KSP is also 
critical to the program’s success. Two peer mentors are selected 
by each participating faculty member on the basis of the 
peer mentor’s prior research or teaching experience in the 
discipline. Mentors receive a modest stipend to attend every 
class session, provide advice and feedback on research ideas, 

Taylor Stucky is an example of both a first-year student and a subsequent peer mentor in KSP.  In the fall of 2011 she was a participant in KSP as a first-year 
student and, A) reported on her research findings during a poster session; B) she was awarded a mini-grant to continue her research on poison dart frogs; 
and C) served as a peer mentor to guide a new cadre of KSP-students during the fall semester of 2012. (Photo credit: Stephen D. Davis) 

help with methods and logistics, and attend SCCUR and the 
seminar’s final poster or oral presentation session. In the sec-
ond year of the program, peer mentors could be drawn from 
sophomores who participated in KSP as first-year students. In 
addition to bringing first-hand familiarity with KSP, they are 
also able to empathize and provide advice to first-year students 
newly immersed in research, scholarship, and creative activity. 
Our experience suggests that an ideal combination of mentors 
would be one junior or senior and one sophomore who had 
participated in KSP. 

Assessment Overview 
KSP students, peer mentors, and faculty complete mid-
program and post-program surveys in which they are asked 
to report on their experiences in the seminar by rating items 
on Likert scales and responding to ranking and open-ended 
questions. 

The survey questions for students are grounded in the works 
of Kardash (2000) and Erbes (2008) and ask respondents to 
report their abilities for planning, analyzing, and communi-
cating research before and after their undergraduate research 
experience. Assessment data based on survey results after the 
first year of the program (Table 2) indicate that in eight out of 
nine sections of the KSP seminar students reported, a signifi-
cant increase in growth in their abilities to design an original 
research study (N=124). In six out of nine sections they also 
reported significant growth in their perceived abilities to 
locate current research studies relevant to any research topic 
(N=124). On the other hand, the data did not demonstrate a 
statistically significant growth in students’ perceptions of their 
abilities to analyze or communicate research. In eight out of 
nine sections of the seminar, the results did not show a sta-
tistically significant increase in students’ perceived abilities to 
demonstrate problem-solving or critical thinking skills when 
carrying out a research project.  Similarly, in seven out of nine 
sections, no statistically significant increase was reported in 

students’ perceptions of their ability to interpret research find-
ings appropriate to a research topic. 

This minimal growth in students’ perceptions of their abili-
ties to analyze research may be attributed to the challenges 
created from a combination of factors in the first year of the 
Keck Scholars Program. These challenges included professors 
learning how to plan and pace the activities effectively for this 
research-intensive course, the limited time that students have 
to invest in the research during the semester while managing 
the responsibilities of their regular course loads, and the stu-
dents’ inabilities to dig deep into their research given the time 
restrictions of one semester.  

Eight out of nine sections also did not report statistically sig-
nificant growth in students’ perceived ability to communicate 
clearly in oral presentations, and seven out of nine sections 
did not report statistically significant growth in perceived 
ability to communicate effectively in written discourse. These 
findings prompted us to look at how communicating research 
is formally taught in the KSP seminars and to investigate 
what prior experiences or training can be attributed to stu-
dents’ perceptions of their abilities to communicate research. 
Post-surveys revealed that 90 percent of students found the 
mini-grant proposal assignment to be somewhat or extremely 
useful. The number of students who are interested in attend-
ing graduate school remained constant in both mid-program 
and post-program surveys, with 72 percent showing interest in 
continuing their education. 

At the faculty level, three program components were help-
ful to faculty teaching KSP seminars: participation in faculty 
workshops, collaboration among KSP faculty members, and 
the participation of peer mentors (eight of nine faculty mem-
bers reported that each of these aspects was helpful) after the 
first year of the program. The Likert-scale questions for faculty 
asked them to rate how important the research experience was 
in helping students develop the skills for planning, analyzing, 
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Table 2. Self-perceptions of Student Research Abilities (n=124) 

Table 2: Self-Perceptions of Student Research Abilities (n=124) 
Scale: Exceptionally Capable (5); Considerably Capable (4); Adequately Capable (3); Relatively Capable (2); Slightly 
Capable (1); Not applicable (0) 

To what extent do you feel capable of: Section N 
Mid-

Average 
Mid 
SD 

Post-
Average Post SD p value < .05 Statistically 

Significant 

Pl
an

ni
ng

 R
es

ea
rc

h 

1. Designing  an original research 
study? 

1 13 2.92 0.86 3.92 0.76 0.001 * 
2 10 2.9 1.29 3.3 0.823 0.309 
3 13 2.54 0.88 3.46 1.05 0.021 * 
4 14 3.29 0.99 4.07 0.475 0.035 * 
5 15 3.07 1.1 4.13 0.743 0.001 * 
6 14 2.29 1.07 3.5 1.019 0.001 * 
7 15 3 0.93 3.93 0.704 0.002 * 
8 16 2.25 0.93 3.69 0.479 0.000 * 
9 14 2.64 0.84 3.71 0.726 0.001 * 

2. Locating current research  studies 
relevant to any research topic? 

1 13 3.54 0.78 3.92 0.641 0.175 
2 10 2.9 1.1 3.5 1.08 0.024 * 
3 13 3.08 0.86 3.85 0.899 0.054 
4 14 3.64 0.63 4.29 0.726 0.013 * 
5 15 4 0.93 4.47 0.516 0.029 * 
6 14 2.71 1.07 3.64 1.216 0.001 * 
7 15 3.8 0.86 4.27 0.961 0.11 
8 16 3.69 0.87 4.25 0.683 0.014 * 
9 14 3 0.88 4.07 0.917 0.002 * 

A
na

ly
zi

ng
 R

es
ea

rc
h 

3. Demonstrating problem-solving or 
critical thinking skills when carrying 
out a research project? 

1 13 3.46 0.78 3.85 0.801 0.24 
2 10 3.6 0.84 3.6 0.843 1 
3 13 3.38 0.96 3.62 0.87 0.427 
4 14 3.79 0.7 4 0.679 0.336 
5 15 3.6 0.51 3.93 0.704 0.136 
6 14 3.43 0.94 3.64 1.008 0.426 
7 15 3.67 1.05 3.73 0.799 0.806 
8 16 3.19 0.83 3.62 0.719 0.048 * 
9 14 3.43 0.65 3.86 0.663 0.054 

4. Interpreting research  findings 
appropriate to a research topic? 

1 13 3.23 0.73 4 0.913 0.026 * 
2 10 3.5 1.08 3.7 0.823 0.555 
3 13 2.92 1.04 3.46 0.877 0.11 
4 14 3.36 0.75 4 0.555 0.033 * 
5 15 3.93 0.7 3.87 0.834 0.774 
6 14 3.21 0.8 3.79 0.975 0.071 
7 15 3.8 1.01 3.93 0.594 0.634 
8 16 3.38 0.81 3.81 0.655 0.11 
9 14 3.07 0.62 3.64 1.008 0.088 

C
om

m
un

ic
at

in
g 

R
es

ea
rc

h 

5. Communicating  clearly in well-
organized and persuasive oral 
presentations? 

1 13 3.31 1.03 4 0.913 0.006 * 
2 10 3.3 1.16 3.8 0.919 0.096 
3 13 3.15 0.8 3.62 0.65 0.082 
4 14 3.71 0.73 4.14 0.535 0.082 
5 15 3.2 0.94 3.53 0.743 0.29 
6 14 3.36 1.01 3.57 1.089 0.189 
7 15 3.87 0.99 4 0.926 0.61 
8 16 3.75 0.93 4.12 0.719 0.054 
9 14 3.71 0.99 4 0.877 0.365 

6. Communicating  effectively in well-
organized and clear written  discourse? 

1 13 3.15 0.9 4.08 0.76 0.004 * 
2 10 3.3 1.06 3.7 0.949 0.223 
3 13 3.38 0.65 3.77 0.832 0.096 
4 14 3.5 0.65 3.79 0.893 0.365 
5 15 3.6 0.91 3.93 0.594 0.096 
6 14 3.21 0.89 3.86 0.949 0.045 * 
7 15 4 0.66 4.33 0.724 0.136 
8 16 3.44 0.73 3.69 0.479 0.164 
9 14 3.14 0.77 3.71 1.069 0.15 

First-year students in a KSP course who are investigating the biological mechanism 
of plant adaptation to wildfire in the Santa Monica Mountains. Students shown are 
measuring enhanced photosynthesis and transpiration characteristic of fire-adapted 
plants after shoot removal by wildfire. (Photo credit: Stephen D. Davis) 

and communicating research.  Six out of nine faculty said that 
designing an original research study was very important, and 
eight out of nine (88 percent) said they felt having students 
locate current research studies was moderately to very impor-
tant. Faculty were also asked to rank the outcomes of under-
graduate research in order of importance (choices included 
participating in the research process, contributing to the field 
of study, and motivating students to attain a higher level of 
education or commit to a research-related career).  

All 17 peer mentors completed surveys in the first year of the 
program, and the data reveal they were extremely satisfied (4.5 
on a 5-point scale) and had their expectations met from their 
participation in the program. This was the only Likert-scale 
question on the surveys of peer mentors.  Most of the ques-
tions for mentors addressed their prior experiences and future 
goals. Ten out of 17 mentors (59 percent) reported that their 
participation as a research mentor reinforced their decision to 
attend graduate school. Interestingly, the stipend promised to 
peer mentors was the least important factor in determining 
their participation. Peer mentors reported that gaining teach-
ing experience and enhancing their résumés were the primary 
reasons they decided to participate. 

Post-Implementation Insights 
Based on experience with the program, some unexpect-
ed benefits, unforeseen challenges, and best practices for 
future implementation have emerged. Project directors found 
debriefing sessions with faculty participants to be beneficial 
and plan to continue these meetings in subsequent years. 

Especially helpful during these sessions were collegial discus-
sions about the nature of research within diverse disciplines. 
Faculty shared their processes for determining what the prod-
ucts of student research should look like in their respective dis-
ciplines. For example, this year’s art history students curated 
museum exhibits, while history students developed outlines 
of the biographies they hypothetically would write. KSP has 
deepened mutual respect among faculty across disciplines as 
they wrestle with pedagogical decisions and share outcomes 
with one another. 

In teaching the seminars, faculty had to learn to balance the 
research-intensive elements of the course and the generic 
first-year seminar requirements that orient students to college 
life. Faculty benefited from sharing syllabi with one another 
prior to the first year, which allowed them to conceive of how 
best to incorporate the traditional first-year seminar’s learning 
outcomes with the desired research learning outcomes. At the 
beginning of the semester, faculty needed to be organized so 
that research skills were clearly introduced early in the semes-
ter, helping prepare students for the workload ahead. 

Faculty initially were unsure of how to include peer mentors 
effectively in their plans for the seminars. They questioned 
how they could utilize peer mentors during and outside of 
class and what responsibilities the mentors should be given. 
Through trial and error and conversations with one another, 

Table 3. Peer mentor activities and the correspond-
ing percentages of the 17 mentors’ participation. 

Activity # 
participate 

% 
participate 

Met individually with research 
groups 15 88% 

Assisted groups with formulating a 
research question 16 94% 

Assisted with finding resources 14 82% 

Assisted groups with research 
designs 15 88% 

Helped groups with problem-
solving as it related to the research 
process 

15 88% 

Assisted groups with oral presenta-
tion skills 8 47% 

Assisted groups with written pre-
sentation skills 9 53% 

Reviewed research proposals along 
with the seminar professor 15 88% 

Taught the whole group 9 53% 

Graded papers 11 65% 

Other: 
Reviewed journals weekly (2); developed grading rubrics (1); 
reviewed games for exams, tips of the week, review sheets (2); 
helped with SPSS and Excel (1). 



14 15 

CounCil on undergraduate researCh

uarterly
SUMMER 2013 • Volume 33, Number 4

Council on Undergraduate Research www.cur.org

 

 

 
 

 

 

 

 

 

 

 

  

 

 
 

 

  

While on a field trip to the San Onofre Nuclear Power Generating Station in 
San Onofre, CA, first-year students in a KSP course entitled “Communication 
Meltdown? Exploring the Challenges of Nuclear Discourse” learn about the 
challenges and possibilities associated with communication about nuclear issues. 

faculty developed best practices for involving peer mentors 
(Table 3).  Nearly all peer mentors were involved in assisting 
student research groups with formulating a research question. 
At least 15 out of the 17 peer mentors reviewed research pro-
posals with the seminar professor and assisted student research 
groups with problem-solving and developing research designs. 

Sustainability, Transferability 
Sustainability of KSP, funded in part by a three-year grant from 
the W. M. Keck Foundation, was always at the forefront of 
the program’s design. Pepperdine’s commitment to broaden-
ing support for a research-rich culture provides the institu-
tional commitment to implement a program of this scope and 
nature. This is central to sustaining the program in the future. 
Project directors cultivated “buy-in,” not only from faculty 
who were both willing and interested in teaching a new first-
year, research-intensive course, but also from representatives 
from academic divisions, the dean, and other key stakehold-
ers. Each year KSP will continue to incorporate the faculty 
expertise that has developed in the earlier years. With this 

KSP may or may not have chosen to participate in a research-
intensive course as a first choice for their first-year seminar. 
It might have been their second or third choice. As a result, 
this may impact the extent of their subsequent engagement 
in research, and it creates a potential challenge for faculty. Yet 
even if students do not choose to pursue research opportuni-
ties after their first-year seminar, current literature indicates 
that participating in research helps students become better 
students (Lopatto 2010). Nonetheless, other institutions may 
want to consider creating seminars on the basis of demand for 
the seminars. 

Conclusions 
KSP both enhances and complements the general-education 
requirements in the context of a liberal arts education. When 
students are challenged to engage in personal research, schol-
arly work, and creative activity, they actively make use of all 
resources available to them in order to test hypotheses, answer 
questions, defend theses, and/or create artistic expression. 
Because students experience this process first-hand in KSP, 
we are now convinced of the importance of offering first-year 
research-intensive seminar courses within the general-educa-
tion curriculum. Regardless of a student’s discipline, scholarly 
work requires astute reasoning ability, clarity of oral and writ-
ten communication, critical thinking and problem solving 
skills, quantitative ability, and creative, original expression. 
KSP students quickly realize that these broad skills comple-
ment the technical and theoretical training they receive in 
their specialized majors. 

Through the assistance of KSP faculty, the scholarly contribu-
tions of first-year students can eventually lead to transforma-
tive ideas, paradigm shifts, and a distinctive advancement of 
new knowledge. A few examples of 19-year-olds who have 
made a significant impact in the past are Charles Darwin, 
Richard Henry Dana, Jr., Bill Gates, and Mark Zuckerberg 
(Darwin 1887; Dana 1840). The benefit of KSP for faculty 
participants is an added dimension to their research, scholarly 
work, or creative activity. This is accomplished by involving 
inexperienced students who often bring fresh perspectives, 
without preconceived notions, to pressing needs and emerg-
ing issues. The ideas of first-year students are often more 
creative, novel, adventuresome, and far less constrained than 
those of professionals. 

The full benefits of KSP may not be realized until the students 

ence and a longer track record to reference in their applica-
tions for grant awards, fellowships, and competitive posi-
tions in graduate and professional schools. Evidence thus far 
indicates that through integrating research into the first-year 
general-education curriculum, KSP provides a viable model for 
increasing scholarship activity among undergraduates. 
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Teacher of the Year, at Pepperdine University. In 2008 he received 
the Robert Foster Cherry Award for Great Teaching, from Baylor 
University. Davis has co-authored journal articles with more than 
44 undergraduate students and has directed 22 undergraduate 
students in their honors theses in biology. Much of Davis’s research 
centers on the physiological ecology of chaparral shrubs and their 
adaptations to wildfire, drought, and freezing. 

Stella Erbes is an assistant professor of teacher education at 
Pepperdine University. She earned her PhD in educational psy-
chology from the University of California at Santa Barbara, and 
her research interests focus on teaching methods, educational tech-
nology, and undergraduate research experiences. 

Constance M. Fulmer is associate dean for teaching and assessment 
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significant investment of personnel, we anticipate that this 
program will become an established part of the institution’s 
first-year seminar curriculum. 

First-year seminars are common among colleges and universi-
ties in the United States; 95 percent of four-year institutions 
have them (Goodman and Pascarella 2006, 26). The KSP 
should be transferable to almost any institution that has first-
year seminars. While the goals of first-year seminars may vary 
across institutions, one common shared goal is increasing stu-
dents’ academic performance. Students currently enrolled in 

who have participated in the program reach their senior year. 
For our first cohort of KSP students, this remains two years 
in the future. At the time of their graduation, we anticipate 
greater student satisfaction with their undergraduate experi-
ences and a significant increase in their scholarly productivity, 
measured by research conference presentations, visual and 
performing art expressions, publications in refereed journals, 
applications for graduate fellowships, and receipt of Fulbright 
awards or acceptance to prestigious internship programs. 
Because KSP students have started their scholarly activity in 
their first year of college, they will certainly have more experi-
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Marina Cetkovic-Cvrlje, Latha Ramakrishnan, Shumona Dasgupta, 
Kelly Branam, Lalita Subrahmanyan, St. Cloud State UniversityCUR Focus 

A Multi-disciplinary Analysis of Intensive Undergraduate Research 
Undergraduate research as a “high impact practice” has 
attracted a great deal of attention in the last several years, 
thanks to the emphasis placed on it by the Association 
of American Colleges and Universities (AAC&U) within 
its Liberal Education and America’s Promise (LEAP) initia-
tive. Complementing that emphasis has been the support 
provided by the Council on Undergraduate Research since 
1978 to undergraduate institutions beyond the large, elite, 
research universities. These efforts, stimulated by the influen-
tial Boyer Commission’s (1998) criticism of the elite research-
oriented universities’ lack of focus on teaching have resulted 
in the creation and implementation of a number of university-
wide undergraduate research programs and the introduction 
of research and inquiry into individual courses, classified by 
Seymour et al. (2004) as the “Research-Based-Learning” model. 
Our present study, which involves pedagogical changes to 
incorporate research and inquiry processes into a course at any 
time during the student’s undergraduate education, fits best 
with the latter model. (The term “research” is unfortunately 
often used to mean the method of experimental research used 
primarily in the sciences. In this article we have used both 
“research” and “inquiry,” to be mindful of the breadth of the 
processes of inquiry across the disciplines.) 

Undergraduate research as a learning process has the potential 
to be used in general education to help students achieve some 
of the key outcomes that the LEAP initiative recommends 
for liberal education. Scholars across the disciplines (Behling 
2010; Ishiyama 2002; Lopatto 2004, 2010a) agree that to a 
greater or lesser degree, benefits occur over four or five broad 
areas: (1) personal and professional gains such as an increase 
in students’ confidence in establishing collegial working 
relationships with faculty and peers; (2) increased knowledge 
of the various aspects of the research process; (3) gains in 
research, communication and collaboration skills; and (4) 
clarification or confirmation of a career or education path. 

No matter the nature of undergraduate research practices, 
there are few, if any, standardized assessment tools that help 
evaluate its impact across the disciplines. Assessments of 
some intense undergraduate research programs have been 
published (Weight 2010; Lopatto 2010a; Kierniesky 2005), but 
as Seymour et al.’s (2004) review showed, not many schol-
arly research studies examine the impact of research-based 
courses on students’ perceptions of their learning in general 
education or in their majors. Surveying students’ perceptions 
of undergraduate research appears to be an effective way of 
assessing this impact, as seen in Lopatto’s (2010b) Summer 
Undergraduate Research Experience (SURE) and  Classroom 

Undergraduate Research Experiences (CURE) surveys, and 
in Hunter et al.’s (2009) web-based Undergraduate Research 
Student Self-Assessment (URSSA) survey. 

In recent years, as interdisciplinary studies have begun to take 
shape and be strengthened, the need for implementation of 
cross-disciplinary approaches to teaching and learning has 
gained further recognition (Klein 2010). Establishment of 
“faculty learning communities” (FLC) has been acknowledged 
as an avenue for building cross-disciplinarity (Cox and Richlin 
2004) and enhancing student learning (Cox 2009). 

Methodology of Our Project 
In response to the recognized need for greater cross-dis-
ciplinarity and to discuss students’ early involvement in 
undergraduate research, for the first time at St. Cloud State 
University (SCSU), a regional comprehensive institution, four 
faculty (in anthropology, chemistry, English, and immunol-
ogy), encouraged by the director of the Center for Excellence 
in Teaching and Learning, reached across disciplinary silos and 
formed a faculty learning community. Below we discuss how 
the FLC balanced the objectives for involving undergraduates 
in research with the existing content objectives in courses that 
were part of the university’s general education requirement 
(anthropology and chemistry) and those that were program 
electives (English and immunology). 

In August 2011, the faculty members in our FLC each began 
redesigning one of their courses to include research/inquiry-
based learning, to be implemented and evaluated in spring 
2012. At our working sessions, held every three weeks, besides 
discussion about the instructional techniques and assessment 
procedures common and specific to our courses, we developed 
a Common Classroom Assessment Tool (CCAT) to evaluate 
students’ perceptions of their learning in light of the learn-
ing community’s goals for the project. The first goal was to 
introduce and guide students to successfully complete the 
research process and acquire research skills in the respective 
disciplines. Our second goal was to ensure student success in 
collaboration in a research project, and the third was to create 
positive attitudes toward inquiry-based learning in the respec-
tive disciplines. No changes were made to the content of the 
courses or to the course outcomes. Instead we used a different 
pedagogical approach by designing research and inquiry expe-
riences for students to more effectively learn existing content 
and achieve course objectives. Our FLC project was approved 
by the university’s institutional review board (IRB) for research 
with human subjects. 

Anthropology. At SCSU Introduction to Anthropology is one 
of many 100-level courses students may choose from to sat-
isfy the history, social, and behavioural sciences area in the 
general education program. This course introduces students to 
the discipline, and students who take this course are often in 
their first or second year of college. It draws just a handful of 
students who decide to major in anthropology. 

As a result of the instructor’s participation in this FLC, a 
group-research project utilizing ethnographic methods was 
incorporated into a section of the course in which 50 students 
were enrolled. In a revised instructional design, the instructor 
replaced the ethnographic reading, writing, and quiz with eth-
nographic research exercises and the group project. Students 
were placed in groups and were guided in formulating a 
research question that they then answered ethnographically— 
through fieldwork involving participant-observation. 

Chemistry. Students enroll in General Chemistry I to satisfy the 
university requirement for a four-credit science course with a 
laboratory component in the natural sciences area for general 
education or to fulfil a pre-requisite for majoring in science 
or engineering. Of the 72 students enrolled in the course in 
the spring of 2012, a majority of them were freshmen and 
sophomores who aspired to major in engineering; a handful 
intended to major in chemistry or biochemistry. 

The instructor adapted the “ Process Oriented Guided Inquiry 
Learning” (POGIL) (Moog and Farrell 2011) and the case 
study approach in science teaching (Herreid 2006) in the 
redesigned class, where students worked in groups of four to 
six participants. The students spent the class time working col-
laboratively on inquiry-based learning activities, guided by the 
instructor and a learning assistant who occasionally helped 
them navigate the inquiry process.  In this class, students had 
access to pre-recorded lectures through our university’s online 
course-management system. The inquiry-based collaborative 
case study exercise required students to perform a literature 
search, design and conduct simple experiments, collect data 
and analyze the results, and write a report during the last two 
laboratory meetings of the course. 

English. At SCSU, Modern and Contemporary British Literature 
is taught as a traditional survey of the 20th-century British 
literary canon. Approximately 30 students were enrolled in the 
course during this study—an even mix of juniors and seniors 
and a few sophomores and freshmen. Half of the students were 
English majors. 

As a consequence of the instructor’s participation in this FLC, 
active reading strategies were foregrounded through an intro-
duction of concepts from literary and critical theory, using a 
practical, application-oriented approach. The final research 
paper for the class required a theoretical interpretive grid for 
textual analysis. Aligned with CUR recommendations that 
student research be “an original, intellectual, or creative con-
tribution” and “distinct from the ubiquitous research paper” 
(Grobman and Kincaid 2010), students also worked on col-

laborative projects researching the literary impact in Britain of 
any 20th-century socio-historical/cultural event. Identifying 
and analysing a range of primary and secondary literature, 
students created PowerPoint presentations for a mini in-class 
conference and responded to questions from their peers. 

Immunology. Research in Immunology is an elective, upper-
level course in the biomedical sciences major. It has been 
offered since 2006 as a conventional undergraduate, faculty-
mentored, research “course” taken by juniors and seniors 
outside of class work (Cetkovic-Cvrlje 2011). To align with the 
objectives of our FLC to involve undergraduate students in 
research early on, Research in Immunology was modified to 
make it suitable for freshman and sophomore students in the 
spring 2012 class. The instructor chose nine students based on 
their successful completion of Cell Function and Inheritance, 
an introductory biology course, in fall 2011 and their stated 
intention to major in the biomedical sciences. 

In addition to simplifying the course content from the com-
plex immunology of autoimmune type I diabetes to basic fish 
immunology, the instructor revised the steps in the research 
process to include greater scaffolding of material. For instance, 
unlike the previous offerings of this course, the revised class 
incorporated regular group meetings, and more importantly, 
the instructor emphasized the why and the how during each 
step of the research process the students performed, from 
acquisition of fundamental theoretical knowledge, laboratory 
skills, data collection, analysis, and interpretation, to presenta-
tion of results in the written and oral formats. In the context 
of collaborative learning, students worked collaboratively in 
two groups (with four and five students in each) during all 
steps of the research process. 

Developing a Common Classroom 
Assessment Tool (CCAT) 
In addition to the usual discipline-based assessments, such as 
quizzes, exams, journals, oral presentations, papers, etc., we 
decided as a group to develop a CCAT on four broad areas that 
we determined were important outcomes of any research or 
inquiry-based learning experience: knowledge of the research 
processes, knowledge of research skills, experience with collab-
orative learning, and attitudinal shifts toward their respective 
disciplines. Within these broad areas, each of us developed 
survey questions specific to, and using the language of, each 
of our disciplines. 

Upon a cursory examination of the results of our pre-course 
survey of student knowledge/attitudes in the four areas, it 
appeared to us that the students had overrated themselves 
in almost all areas surveyed (their average Likert scores were 
>3, on a scale of 1-4). We then decided to modify our survey 
following the course to include a Retrospective Post-then-Pre 
(RPTP) design to avoid the response shift bias that results 
from pre-survey overestimation (Howard 1980). Accordingly, 
students were called upon to complete a survey at the end 
of the semester in which, using a Likert scale, they not only 
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rated their learning in each category after course completion 
but also reflected back to their knowledge and skills at the 
beginning of the semester,  in addition to answering a limited 
number of open-ended prompts. 

What made our assessment tool unique was the differentiated 
manner in which we formulated the questions on the survey. 
Unlike the sections on collaborative learning and attitudinal 
shift toward research in the discipline, in the section of the 
survey related to research processes and skills, each of us 
asked questions specific to the discipline using language that 
best reflected disciplinary approaches, such as the experi-
mental approach in the sciences, the ethnographic approach 
in anthropology, and theoretical textual analysis in English. 
The specific questions or prompts used in our surveys, as well 
as the method of statistical analysis of the data, are briefly 
described in Figures 1, 2, and 3. 

Comparative Analysis and Results 
In this section we focus on an analysis of the quantitative 
(Figures 1, 2, and 3) and qualitative results (Tables 1, 2, and 
3) from surveying students’ perceptions about their learning 
in the three goal areas: research process and skills (Figures 1 
and 2, Tables 1 and 2), collaborative learning (Figure 3, Table 
3), and attitudinal shift toward the respective disciplines, 
obtained through our pre-course, RPTP, and post-course sur-
veys. First, we discuss the differences between the results from 
the pre-course and the RPTP surveys, and second, we present 
a comparative analysis of the post-course and RPTP survey 
findings. 

Figure 1 shows that in some categories students had overrated 
themselves as we had mentioned in the methodology sec-
tion; however, the occurrence and extent of overrating were 
not the same in all four courses. The anthropology instructor 
opted out of the RPTP survey at the end of the semester as the 
overrating was not apparent in the pre-survey section evaluat-
ing knowledge of the research process. Very few studies exist 
of the pre-conceptions students bring regarding the research 
process, the skills needed, and the learning they can expect in 
a research experience; more studies are needed so as to under-
stand the role of developing student self-efficacy in learn-
ing. Adedokun and Burgess (2011) have attempted to draw 
some conclusions regarding research internships in chemistry, 
but few scholars have examined research and inquiry embed-
ded within courses. 

Findings on research skills. Figure 1 displays the occurrence 
and extent of the students’ overrating of their prior knowl-
edge of the research process in the four disciplinary courses. 
Interestingly, the highest level of student overrating (average 
Likert score >3) was observed in chemistry and immunology, 
compared to anthropology and English, (Figure 1), raising an 
interesting question as to whether students in general feel 
that they “know” the research process in the sciences better 
than the processes of inquiry in the humanities and social sci-
ences. Research in chemistry general education courses seems 

Figure 1. Student Survey Responses Regarding the 
Research Process 

Questions asked in pre-course (open bars), RPTP (striped bars), and post-course 
surveys (filled bars): Rate on a scale of 1-4 your knowledge about: how scientists 
work; how scientists think; usage of primary literature; research process; integra-
tion of theory and practice/application of concepts to literature, participation-
observation; cultural contextualization; theoretical concepts; and comparative 
engagement. Data are presented as mean ± standard deviation. *,**,*** 
P<0.05, <.01 and <0.001, respectively, compared to RPTP- or post-survey 
responses (student t-test). 

to suggest that overrating of prior knowledge is a continu-
ing problem and that the accuracy of knowledge estimation 
decreases as the academic excellence of students drops (Bell 
and Volckmann 2011). 

Whether the overrating by the chemistry students occurred 
because they were academically poor, overconfident students 
or as a result of a multitude of other factors, is not clear. In 
contrast to Bell and Volckmann’s (2011) study, our immunolo-
gy students, belonging to a group of excellent, very motivated, 
and driven students, overrated their initial knowledge as well. 

Unlike the more commonly known “scientific method,” 
research methodologies in the humanities are generally 
regarded as being “not transparent,” which in conjunc-
tion with the density of the theoretical literature and lack 
of consensus on the process of research inquiry, perhaps 
explains why fields such as English studies have been slow 

Figure 2. Student Survey Responses Regarding 
Research Skills 

Questions asked in pre-course (open bars), RPTP- (striped bars), and post-surveys 
(filled bars): Rate on a scale of 1-4 your knowledge about: ethnographical method 
/techniques of literary analysis and interpretation/laboratory techniques; ethical 
conduct; oral presentation; ability to observe/data collection; data interpretation/ 
argumentation; human subjects review/laboratory safety; and quality of writing. 
Data are presented as mean ± standard deviation. *,**,*** P<0.05, <.01 and 
<0.001, respectively, compared to RPTP- or post-survey responses (student t-test) 

to embrace undergraduate research (Grobman and Kinkead 
2010). Consistent with that idea, we noted that data from the 
pre-course survey of students in anthropology (average Likert 
score of 2.5) showed that they did not overrate themselves 
on questions about the research process. However, this result 
might also be attributed to the discipline-specific language 
used in the anthropology and English surveys. For instance, 
had the anthropology survey asked students to rate them-
selves on “knowledge of the research process” instead of on 
“knowledge of the ethnographic research process,” we suspect 
students would have overrated themselves just like students in 
the science courses. 

Comparison between the pre-course and the RPTP surveys 
(Figure 1) showed that our decision to revise the methodology 
to incorporate the RPTP survey in our study enabled us to eval-
uate student perceptions with greater accuracy, but not in all 
disciplines. Results from students in English and immunology 
showed highly statistically significant differences (p<0.001) 
between the pre-course and RPTP surveys, suggesting that 
these students had entered the classes overconfident about 
their initial knowledge of the research process; and yet, there 
were no differences in chemistry (Figure 1). As mentioned 
before, the nature and diversity of the student population in 
the general education chemistry course—that is, the potential 
presence of overconfidence and low motivation in these stu-
dents—might have contributed to this anomaly. Since it was 

Figure 3. Student Survey Responses Regarding 
Collaborative Learning 

Questions asked in pre-course (open bars), RPTP (striped bars), and post-course 
surveys (filled bars): Rate on the scale of 1-4 your knowledge about: team-work 
skills; communication skills; self-confidence; leadership skills; becoming a part of 
interpretive or laboratory community. Data are presented as mean ± standard 
deviation *,**,*** P<0.05, <.01 and <0.001, respectively, compared to RPTP- or 
post-survey responses (student t-test). 

also the first time the instructor was implementing the POGIL 
model and the case study teaching methods in this large gen-
eral education class, it made the project even more complex. 

Comparison of the post-course and the RPTP survey data 
clearly showed the highest statistically significant differences 
on all questions concerning the research process in English 
and immunology (Figure 1), indicating that the students felt 
they had learned a great deal once they reflected upon their 
initial overratings. Comparison of the pre- and the post-course 
survey data in anthropology (Figure 1) showed a similar trend, 
except for the questions on how scientists think and work. 
Those two questions had been given a high Likert score of 3 in 
the pre-course survey, suggesting that student overrating may 
have occurred in this course as well. 

Although General Chemistry I and Introduction to 
Anthropology are both general education courses with a less 
advanced, non-major student enrollment, they showed mark-
edly different results. We attribute those to a number of fac-
tors: the difference in class size, the discipline-specific word-
ing of the survey questions in anthropology, greater student 
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choice of projects in anthropology versus chemistry, and the 
differences in the disciplines themselves with STEM (science, 
technology, engineering, mathematics) courses perhaps being 
rated as “more difficult” by students. Clearly more research is 
needed to draw definitive conclusions. 

Findings on research skills. Similar to our results from students’ 
assessment of their prowess in the research process, students 
also overrated their research skills in English and immunology 
(Figure 2). Comparison of pre-course and RPTP survey respons-
es showed significant differences in immunology, but not-
so-significant differences in English, suggesting perhaps that 
English students, being more experienced juniors and seniors 
compared to less advanced immunology students, had better 
judged their initial research skills when entering the class. 

In all the categories evaluated of the research skills section 
of the English post-course survey, the responses were signifi-
cantly higher compared to RPTP survey responses (Figure 2). 
Similar results were observed in anthropology and immunol-
ogy. Yet student perceptions of their knowledge of how to 
ensure ethical conduct in research showed few  or no statis-
tically significant differences in anthropology, English, and 
immunology (Figure 2). Either the students did not recognize 
the importance of such ethical conduct in these areas, or 
across the board felt that they already “knew” everything they 
needed to know about ethics. 

Findings on collaboration skills. Compared with knowledge of 
the research process and research skills, students ranked their 
collaboration skills the highest (Likert scale score average of 
3) across the board in the pre-course survey (Figure 3). Even 
though the RPTP survey “correction” significantly reduced 
overrating among students in immunology for a majority of 
the questions in this section of the survey, it did not show 
significant differences in chemistry and English (Figure 3). 
Post-course survey data showed significant gains in students’ 
perceived skills in collaboration in the immunology and 
anthropology classes, with no effect, in general, in chemistry 
and English (Figure 3), although in the qualitative data most 
English students mentioned learning about certain aspects of 
collaborative learning, including better time management and 
communication skills. 

Attitudinal shift toward the disciplines. Attitudinal shift toward 
research in the respective disciplines was measured by ask-
ing questions about students’ interest in conducting future 
research, and their perception of the importance of research 
for their careers. While immunology students expressed 
significantly higher interest (p<0.001) in involvement in 
future research in the post-course survey compared with 
the pre-course survey, no differences were observed in the 
other courses. The students entering all four courses felt that 
research experience is very important for their future careers 
(average Likert score >3). However, no significant change in 
that perception was observed in the post-course survey (data 
not shown). 

Table 1. Students’ Responses to “List the new things 
you learned in this class about doing research in 
your discipline.” 

Course 
(total number of

responses) 
% Positive Responses 

- Most frequent responses 

% Neutral/
Negative
Responses 

Anthropology 
(n=126) 

96.8 
- Ethnographic research process
- Observation 

0/3.2 

Chemistry 
(n=71) 

91.5 
- New techniques 
- Data collection and interpretation 

0/8.5 

English 
(n=75) 

93.3 
- Usage of research databases,      

specifically for English 
- Application of new theories to read 

old literature /application of theo-
ries to anything you do 

0/6.7 

Immunology 
(n=28) 

100.0 
- Laboratory techniques
- Importance of statistical analysis

of data 
- Patience 

0/0 

Table 2. Students’ Responses to “List new things 
that you learned in this class about working in a 
group for doing research in your discipline.” 

Course 
(total number of

responses) 
% Positive Responses 

- Most frequent responses 

% Neutral/
Negative
Responses 

Anthropology 
(n=115) 

95.7 
- Constant and clear communication 
- Everyone in a team must contribute
- Importance of different view points
- Adjusting different schedules 

1.7/2.6 

Chemistry 
(n=70) 

88.6 
- Learned to work in a team 
- Communication skills 

0/11.4 

English 
(n=74) 

95.9 
- Communication skills 
- Time management
- Delegation of work load
- Learned to work in a team 

0/4.1 

Immunology 
(n=31) 

100.0 
- Realization about different strengths

in different people
- New perspectives
- Opening up freely and bouncing

ideas 
- Becoming very close to your team 

members 
- Adjusting different schedules 

0/0 

Qualitative data analysis. The qualitative data, obtained along 
with the post-course surveys, included three open-ended 
prompts asking students to list three new things they had 
learned in the course regarding the research process (Table 1), 
working in a group (Table 2), and how the research experience 
affected their attitude toward the discipline (Table 3). 

Analysis showed that the majority of students’ responses 
regarding the research process (Table 1) and collaborative 
learning experiences (Table 2) were overwhelmingly positive 
in all courses (an average of 95 percent positive). Whereas the 
quantitative survey data had not shown consistent support 
for a positive attitudinal shift toward the discipline (except 
for the immunology students), the qualitative data clearly 
showed that the shift had occurred, with 95 percent, 95 per-

Table 3. Students’ Responses to “Describe how the 
research experience in this course affected your atti-
tude towards your discipline.” 

Course 
(total number of

responses) 
% Positive Responses 

- Most frequent responses 

% Neutral/
Negative
Responses 

Anthropology 
(n=79) 

94.9 
- Respect for anthropologists’ work
- Gained new perspective/clarified

how anthropologists work 
3.8/1.3 

Chemistry 
(n=46) 

54.3 
- Appreciate and understand
  chemistry more
- Broader perspective of real world
  application of chemistry
- Course is more interesting with
  using research experience 

19.6/26.1 

English 
(n=21) 

95.2 
- Intensified love for English
- Acquired great knowledge and skills
- Positively impacted and broadened

view about English and its applica
tion in different areas 

0/4.8 

Immunology 
(n=15) 

100.0 
- Gained confidence about the right

choice for major 
- Increased appreciation of science
and admiration about scientists’ work 

0/0 

cent, 54 percent, and 100 percent positive responses among 
students in anthropology, English, chemistry, and immunol-
ogy, respectively (Table 3). Once again, chemistry was unique; 
the positive responses were the lowest (54 percent), and yet, 26 
percent of the additional responses were neutral, not negative, 
regarding the discipline. 

Conclusions and Recommendations 
In summary, three major conclusions can be drawn from our 
study on the impact of undergraduate research in two con-
texts, within courses in a general education curriculum and 
in two majors. Two of our conclusions were drawn from our 
students’ perceptions, while the third emerged from reflec-
tions on our year-long collaboration through a faculty learn-
ing community. 

There is little or no doubt that engaging students in discipline-
specific research impacts their perceptions of their learning 
very positively for the most part. It is important to note, how-
ever, that quantitative analysis, without qualitative data, may 
not be sufficient for a complete understanding and evaluation 
of students’ perceptions of their learning. Our quantitative 
data, while providing us with valuable information regard-
ing student perceptions of their growth, were complex and 
at times, broadly inconclusive. The qualitative data, on the 
other hand, captured some of the nuances of the students’ 
perceptions. 

As seen in the summary analysis of our qualitative data (Tables 
1-3), students appreciated their learning about the research 
process, recognized the importance of the methodology, and 
gained an enhanced sense of their competence in skills such 
as data collection, analysis, use of primary and secondary 
sources, and team work. Even in chemistry, where we had 
obtained the most complex results, students’ comments on 

open-ended questions were mostly positive or at least neutral. 
Our most complicated data involved the students’ mispercep-
tions of their own knowledge and abilities, an area that clearly 
requires further research and perhaps replication of the study 
to confirm the results before any conclusive recommendations 
can be made for instruction. 

Our second significant conclusion is that incorporating a 
research project in a general education course requires seri-
ous attention and broad clarity of purpose within the entire 
program. In our study, students in anthropology and chem-
istry, both general education courses, had difficulties quite 
different from those in the English and immunology, courses, 
which were electives within the respective programs for 
majors. Anthropology students, for instance, felt that they did 
not have enough training in methodology to be able to for-
mulate a research question and gather the data for an ethno-
graphic study. In the chemistry course, in order to include the 
research skills in the course, the instructor focused classroom 
time on those and gave students access to lectures online— 
a strategy that seemed to throw students off who did not 
immediately understand the advantages. Other issues in these 
general education courses included large class size, a feature of 
general education on many campuses, making it more chal-
lenging to bring students along in the process of learning. On 
the other hand, when the course was an elective and the class 
size was smaller, as was the case in the English and immunol-
ogy courses, even if students from other related majors took 
the course, the overall student attitudes toward research were 
positive, realistic, and highly appreciative. 

Finally, the process of conducting this study, planning the 
courses, analyzing the results, and reflecting on the whole 
experience, was supremely effective for the learning of every 
member of our group. As members of a learning community, 
we reaped all the benefits described by those who have studied 
FLCs (Cox and Richlin 2004). In addition, we have learned to 
appreciate multiple approaches to research-intensive pedago-
gies in our different disciplines and learned how to engage in 
cross-disciplinary conversations about teaching and learning. 
We discovered a mutually supportive community to discuss 
our teaching and learning experiences, appreciated the com-
monalities in students’ learning outcomes across disciplines 
through formulating a common tool for assessment, and 
broadened our understanding of research design and inquiry 
in the different disciplines. 

For other institutions that are considering incorporating 
undergraduate research into courses or incorporating research 
into courses in new ways, we recommend the following. 
First, create a faculty learning community from a small group 
of dedicated faculty from several disciplines who can work 
together over a whole year and learn to trust one another. 
Second, encourage them to create a collaborative assessment 
tool that includes both quantitative and qualitative data col-
lection, through which comparisons across disciplines can be 
made. As we have shown, such a process can enhance faculty 
engagement and student learning experiences. 
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Pursuing Research Through Focus Groups:
A Capstone Experience Meets Disciplinary, General Education Goals 

In four class meetings of a general education capstone course, 
students at George Mason University’s School for Conflict 
Analysis and Resolution (S-CAR) learned to design, conduct, 
analyze, and present focus-group research—all by studying 
their fellow undergraduates. 

This activity simultaneously familiarized students with skills 
for facilitating focus groups—skills valued in academic and 
professional settings—while also providing effective, experien-
tial training in a research protocol. 

In post-activity evaluations, students and instructors deci-
sively affirmed that the activity had enhanced students’ 
in-class engagement, as well as achievement of the course’s 
learning objectives. Three initiatives had sparked the develop-
ment of this versatile assignment: 1) the university’s learning 
objectives for general education, which include developing 
interdisciplinary and critical thinking in the context of a cap-
stone course; 2) a university-wide project to foster a culture of 
student scholarship that encourages courses in which under-
graduates create and present original scholarly projects; and 3) 
a research project funded by the Fund for the Improvement of 
Postsecondary Education, titled “Linking Theory to Practice,” 
through which our project team develops, tests, and dis-
seminates experiential-learning activities designed to enhance 
teaching of conflict analysis and resolution. 

Thus, on one hand, the focus-group experiential learning pro-
filed in our article, formally called Engaging Students Through 
Focus Group Methodology, is the result of a unique confluence 
of initiatives at George Mason University. On the other hand, 
however, we are convinced that this research activity can be 
used in many different upper-level general education courses. 
Moreover, by involving students in lower-level courses as par-
ticipants in the focus group, the activity contributes to scaf-
folding research experiences into either general education or 
disciplinary courses—or both—and affords advanced students 
the opportunity to apply theory-driven research to practical 
issues and problems. This article provides an overview of the 
activity and its original inspiration, a step-by-step description 
of the instructional process, preliminary evaluation results, 
and ideas for adaptation to other courses and disciplines. We 
hope that this discussion will inspire CUR Quarterly readers to 
adopt such an activity in a diverse range of fields. 

Background 
Since the 1930s, the focus group has been a popular method of 
qualitative research, used by academics, health professionals, 

George Mason University students conducting a storyboard work-
shop with Job Corps student leaders. (Photo credit: RJ Nickels) 

evaluators, literacy activists, the military, practitioners work-
ing to achieve peace, and, especially, market-research profes-
sionals (Krueger and Casey 2009; Flores and Alonso 1995). 
Given its widespread use in and outside the academy, focus-
group research is a valuable skill for students to acquire before 
they enter the labor market. At George Mason University’s 
School for Conflict Analysis and Resolution (S-CAR), our 
newly designed experiential-learning activity is providing 
undergraduates with a hands-on introduction to this powerful 
research tool.  The activity has achieved promising results in 
enhancing students’ academic engagement and acquisition of 
research skills.  Since the activity was designed to meet both 
disciplinary and general education objectives, it is inherently 
versatile and adaptable for research on almost any topic. 

A focus group is an organized, facilitated discussion designed 
to enable researchers to better understand the range of opin-
ion among target groups of people about an issue, product, or 
service. The researcher acts as a moderator, listener, observer, 
and analyst who must pay equal attention to the content of 
participants’ comments and the dynamics of the conversa-
tion (Stewart et al. 2007). The format encourages spontaneous 
discussion among participants, which allows the researcher to 
take a less directive role in comparison to one-on-one inter-
views. In order to identify patterns in participants’ perceptions 
and opinions, researchers typically conduct multiple focus 
groups on the topic of interest and examine the data afterward 
using a variety of quantitative and qualitative techniques. 
Widely used in many contexts, focus groups are well suited to 
the field of conflict analysis and resolution because they are 
an effective method for airing diverse and divergent perspec-
tives on potentially controversial topics. As just one example, 
Mercy Corps, a non-governmental organization, uses focus 
groups in Pakistan to assess the extent and type of conflict 
experienced by young people (Mercy Corps 2010). 

mailto:mcetkoviccvrlje@stcloudstate.ed
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Our experiential activity introduces students to this research 
method through readings, class discussion, and a model focus 
group conducted in class by a veteran facilitator. Once trained, 
students practice the techniques they have witnessed on one 
another and then conduct a focus group with student partici-
pants from a different course. Finally, the focus-group leaders 
jointly analyze the data collected and present findings on their 
chosen topic. To date, 147 S-CAR students in three capstone 
courses and an intensive service-learning course have partici-
pated in the activity. 

At George Mason, undergraduates can major or minor in con-
flict analysis and resolution, a growing interdisciplinary field 
that emphasizes the integrated study of theory, research, and 
practice. Through coursework and field experience, students 
learn to take a critical and holistic approach to analyzing com-
plex problems at multiple levels of society. At the same time, 
they are exposed to a variety of conflict-resolution techniques, 
such as mediation, dialogue facilitation, and negotiation, 
and then afforded the opportunity to practice them. The 30 
diverse courses offered by the School for Conflict Analysis and 
Resolution cover topics ranging from organizational conflict 
to human rights to peace-building and are available not only 
to its 219 majors and 61 minors but also to the larger student 
body of more than 20,000 undergraduates. Each semester, 
dozens of non-majors join S-CAR students in two course offer-
ings—one introductory and one capstone—that fulfill the 
university’s general education requirements. 

Given its practice-based nature, the field of conflict resolution 
has displayed a commitment to experiential and inquiry-
based learning since its inception (Smith 2007). Innovative 
approaches to teaching, such as student-centered research, 
role playing, simulations, and community-based course proj-
ects, are hallmarks of the curriculum for teaching conflict 
analysis and resolution. Based on this tradition of experimen-
tal pedagogy, our  activity was conceived of as an opportunity 
for capstone research that would serve multiple disciplinary 
and general education objectives. 

Capstone Required 
At GMU, all upper-level undergraduates must complete a 
capstone course in which they synthesize knowledge gained 
through their general education courses. Specifically, our 
focus-group activity was created for “Integration,” the cap-
stone course for students majoring in conflict analysis and 
resolution. This capstone, which also serves as a capstone for 
general education, challenges students to synthesize diverse 
forms of knowledge and to apply theory learned through prior 
coursework to real-world problems. Given those objectives, 
S-CAR’s capstone has always included an individual research 
project to prompt students to draw connections across their 
studies. Three initiatives sparked the addition of the focus-
group activity to “Integration” in the fall of 2011. 

First, GMU has recently reinvigorated its general education 
offerings by creating new learning goals. The new goals for 

the capstone course in general education emphasize critical 
thinking and effective oral and written communication. The 
goals say that by the end of the course, students should be 
able to “connect issues in a given field to wider intellectual, 
community or societal concerns using perspectives from two 
or more disciplines.” (A description of GMU’s general educa-
tion requirements can be found at: http://provost.gmu.edu.) 
S-CAR faculty perceived these new goals as inviting innova-
tive, interdisciplinary approaches to gathering data, analyz-
ing it from multiple perspectives, and offering conclusions 
or recommendations tailored to particular audiences in and 
beyond the academic community. Most students enrolling in 
the S-CAR capstone are majors or minors in conflict analysis 
and resolution, although the course also attracts students from 
other majors, such as global affairs and psychology, who are 
seeking a general education capstone. The result is a dynamic 
interdisciplinary environment for student learning in which a 
new kind of research experience could be piloted. 

Second, as part of regional accreditation requirements, GMU 
embarked in 2012 on a university-wide initiative to foster a 
culture of student scholarship. Called “Students as Scholars,” 
the five-year initiative offers incentives for many forms of 
curricular innovation, including emphasis on scholarship in 
introductory general education courses; attention to the tech-
niques of knowledge production (e.g., research methods) in 
each discipline; and opportunities for students to create and 
present original scholarly projects. (A description of GMU’s 
“Students as Scholars” initiative can be found at: http://oscar. 
gmu.edu.) Providing an individual research opportunity for 
every student can be a tall order for a large state university. 
For instance, as the S-CAR undergraduate program grows, the 
supervision of individual research projects in the “Integration” 
course has become a significant challenge. The university’s 
“Students as Scholars” initiative thus provided S-CAR faculty 
with a welcome opportunity to design a group research project 
that would engage students in an original scholarly creation 
without straining faculty capacity. 

Third, in 2011 S-CAR faculty procured a grant from the United 
States Department of Education’s Fund for the Improvement 
of Postsecondary Education (FIPSE) for a three-year curricu-
lum-development project titled “Linking Theory to Practice: 
Conflict Analysis and Resolution Pedagogy.” The project aims 
to improve students’ ability to apply conflict resolution and 
other theories to practical problems through experiential-
learning activities in the classroom and intensive service-
learning courses taken off-campus. Our focus-group activity 
is one of eight experiential-learning activities designed and 
tested by the project’s team of S-CAR faculty and students. 
The experiential activities are embedded in the syllabi of exist-
ing courses in conflict analysis and resolution, with the goal 
of enhancing the kinds of student learning central to linking 
theory to practice, including critical thinking, facilitation 
skills, and analytic techniques. The project team also adapts 
and disseminates the experiential activities to partners at com-
munity colleges and universities. 

George Mason University students and faculty standing outside the 
Job Corps facility in Charleston, WV. They are discussing the focus 
group that they are about to conduct with Job Corps student lead-
ers. (Photo credit: RJ Nickels) 

Designing a classroom exercise with multiple curricular aims 
in mind carries the risk that the end product might be overly 
complicated or could fall short of meeting one or another 
of the course’s aims. The creators of our focus-group activity 
therefore sought to keep the activity simple and clearly orga-
nized, yet flexible with respect to content. The primary goal is 
to involve students in an engaging research experience. 

A Step-By-Step Description of the Activity 
The focus group exercise proceeds through a sequence of 
activities undertaken over four consecutive class periods, as 
noted above. In preparatory sessions, an experienced instruc-
tor introduces students to focus-group methodology and leads 
a discussion of best practices for each of the primary roles of 
participants in focus groups: facilitator, note-taker, host, and 
research subject. The instructor emphasizes that the focus-
group activity is actual research, and students work collab-
oratively to devise research questions that build on existing 
scholarship. Students then participate in a mock focus group 
led by the instructor, who uses “time-outs” to highlight and 
unpack the challenges characteristic of focus groups, such as 
what to do if no one speaks up and how to respond to humor-
ous or provocative comments. 

Working in small groups, students choose topics; brainstorm, 
design, and pilot questions; assign and practice roles; and cre-
ate informed-consent procedures for participants. Colleges and 
universities vary with respect to policies requiring informed 
consent for research projects undertaken as part of a course, 
rather than as a contribution to scholarship. In our case, we 
acquainted students with the institutional review process, 
including informed-consent procedures, which they followed 
in conducting the focus-group research. These preparations 
culminate in the students conducting 45-minute focus groups 
with undergraduates from other courses. 

The first instructors to use the focus-group exercise chose 
“social media and conflict” as the overarching research topic. 

Students’ specific research interests were wide-ranging. Some 
students investigated undergraduates’ perspectives on whether 
social media should be banned in educational settings and the 
extent to which students are politically active through social 
media. Another team conducting research on social media as 
a catalyst for interpersonal conflict asked participants such 
questions as: “What are some examples of proper social media 
etiquette?” “Improper social media etiquette?” and “How do 
social media interactions impact in-person encounters?” 

In analyzing their data, student researchers identified themes 
and trends; they also puzzled over and ultimately made 
sense of ambiguous remarks and divergent perspectives (e.g., 
gender differences in approaches to social media) to arrive 
at tentative answers to their research questions. In instances 
in which research findings pointed toward a persistent prob-
lem, students developed recommendations addressing the 
source of the problem. For instance, when they concluded 
that social media had many negative effects on interpersonal 
relationships, the students recommended the development 
of a “new user tutorial” to urge responsible communication. 
The students’ reporting of findings and recommendations to 
classmates through brief PowerPoint and oral presentations 
included opportunities for constructive criticism and reflec-
tions on the research process. 

Evaluating Students’ Experiences 
Every activity produced by S-CAR’s experiential-learning 
project is thoroughly documented, assessed, and revised. 
Accordingly, the project team employs multiple methods to 
gather data on the focus-group activity each time it is used in 
a classroom, including pre- and post-activity surveys of stu-
dents, audio and video recordings, debriefing discussions with 
instructors, and review of student assignments. 

Prior to beginning the activity, the project team collected base-
line data on students in the capstone course by using a survey 
to assess students’ familiarity with focus groups, their confi-
dence in their skills related to the activity, and their opinions 
on social media and conflict. A similar survey was adminis-
tered after the students conducted the focus groups. The post-
survey asked students to rank the activity as a learning and 
skill-building experience, to reflect on their level of engage-
ment in comparison to typical class formats, and to offer feed-
back on the design and content of the activity. The surveys 
were anonymous; however, a generalized identity marker (e.g., 
date of birth) allowed for before/after comparison. 

Students found the activity highly engaging and effective in 
terms of building practical skills. An overwhelming majority 
of student respondents (90 percent) rated the activity as a 
“good” or “excellent” learning experience and as an “engag-
ing” or “highly engaging” classroom activity. A similar num-
ber of respondents also described the activity as enhancing 
their skills in facilitation and in appreciating the perspectives 
of people whose views might differ from their own, and they 
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reported gaining confidence in their ability to conduct future 
focus groups. 

Students’ qualitative responses reinforce these positive impres-
sions. When asked to choose three to five words to describe the 
activity as a learning experience, the most common responses 
were “interesting,” “enjoyable,” “engaging,” and “practical.” 
When asked for open-ended feedback, one student expressed a 
widely shared sentiment this way: “It was very engaging. I felt 
very interested the entire time. I enjoyed talking to the [focus 
group] participants and listening to their views and opinions. 
I believe that what I learned from the focus group project, I 
will be able to use in the future many times.” Another student 
said that the activity enhanced her openness to opinions, her 
listening skills, and her patience. As she remarked, “We had to 
use all three while asking follow-up questions and listening to 
all participants’ opinions.” 

Students shared critical feedback as well. They expressed con-
cerns about the amount of course time devoted to the activity 
and the topical relevance of the activity to the course. Critical 
feedback centered almost entirely on the secondary aspects of 
course structure and topical content, rather than the design 
of the activity. These preliminary findings will be refined 
through additional data collection and analysis. Based on the 
initial evaluations, the activity will be implemented again 
with attention to integrating it more directly into the course’s 
themes and structure. 

Adapting the Focus Group Activity 
Elsewhere 
In June 2012, the project team’s members adapted the focus-
group activity for an off-campus, intensive service-learning 
course. In preparation, eight GMU undergraduates underwent 
the focus-group training used in the capstone course. Then 
the students used focus groups in their service-learning work 
at a federal Job Corps facility in Charleston, West Virginia. The 
GMU students conducted focus groups with Job Corps student 
leaders in order to learn about the types of conflict at the facil-
ity. Drawing on the focus-group data, they designed training 
in techniques for conflict resolution that they provided to the 
Job Corps student leaders. 

The GMU students were responsible for all aspects of the Job 
Corps work—from generating research questions, to conduct-
ing focus groups with student leaders, to analyzing the results 
and designing appropriate training. The GMU students skill-
fully facilitated the focus groups, asking open-ended questions 
and establishing a rapport with the Job Corps students, who 
spoke in detail about their experiences of conflict. The rich 
narratives and diversity of perspectives obtained through the 
focus-group research allowed the GMU students to choose 
appropriate topics for the subsequent training sessions. For 
example, when the Job Corps students reported feeling 
trapped in repetitive cycles of conflict, the GMU students 
elected to introduce them to “storyboarding,” which offers 

people embroiled in conflict a method for jointly identifying 
moments when an intervention might improve the outcome. 

In post-course evaluations, the focus-group activity was rated 
as “excellent” by the GMU students. In debriefing discussions, 
Job Corps students said that they found the activity engaging 
and helpful. The enthusiastic response of the Job Corps stu-
dents was gratifying to the GMU students, who were surprised 
to witness the transformative power of the questions that they 
asked. The students discovered that the focus-group discus-
sion led their Job Corps counterparts to think about ways in 
which conflicts—at the facility and in their lives—might be 
resolved more constructively. The Job Corps administrators 
were so pleased with the experience that they took steps to ini-
tiate an ongoing relationship with the project team and GMU. 

We are convinced that our focus-group activity can be used 
in many different contexts, including a variety of upper-level 
general education courses. The topic we used—social media 
and conflict—is integral to the contemporary undergraduate 
experience and directly linked to teaching core ideas in the 
conflict resolution field. Yet it is also inherently relevant to 
multiple disciplines. As the experience at Job Corps demon-
strated, our focus-group activity can incorporate thematic 
content of any kind, just as focus groups are used in practice 
to study perspectives on a vast spectrum of subjects. As a 
testament to the multiple uses of the focus-group activity, 
one GMU instructor had students use it to assess their experi-
ences with a course assignment. She then drew on the insights 
gained to improve the assignment for future courses. 

The focus-group research experience affords a wide range of 
students the opportunity to apply theory-driven research to 
practical issues and problems. By involving students in lower-
level courses as participants in the focus group, the activity 
also contributes to scaffolding research experiences into gen-
eral education and/or disciplinary courses. Further implemen-
tation information is available in the Instructor Guide on the 
project website at http://scar.gmu.edu/experientiallearning-
project/home. 
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girls living in urban poverty. 

Julie Minde completed a master of science degree at George Mason’s 
School for Conflict Analysis and Resolution (S-CAR) in 2011 and 
currently is a PhD student and graduate research assistant there. 
Her master’s thesis examined how asymmetric identity politics 
affected the environmental crisis in the Aral Sea region. Her doctoral 
research focuses on how geospatial techniques can be used as part of 
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National Conference on Undergraduate 
Research (NCUR) is an opportunity for more 
than 3,000 undergraduate students to present 
their research, scholarly, or creative projects. 

NCUR 2014 will be held April 3-5, 2014, at the 
University of Kentucky. 

For more information, visit 
http://www.cur.org/ncur_2014/. 
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The Graduate Research Consultant Program:
Embedding Undergraduate Research Across the Curriculum 

In an editorial in the New York Times in 2011, Gary Gutting, 
a professor of philosophy at the University of Notre Dame, 
argued that the primary role of universities is to “nourish a 
world of intellectual culture; that is, a world of ideas, dedicat-
ed to what we can know scientifically, understand humanisti-
cally, or express artistically.” At research universities, faculty 
members are expected to make substantial contributions to 
their disciplines, to society, and to educating students. They 
want to see undergraduate students progress from novice-like 
behaviors to more expert-like understanding and appreciation 
of the intrinsic value of their disciplines. However, some fac-
ulty members find it difficult to expose students to authentic 
research and scholarship without support. The Office for 
Undergraduate Research (OUR) at The University of North 
Carolina-Chapel Hill sought to create a simple and flexible 
model to support faculty in making incremental changes 
in their courses so that student inquiry and research could 
become substantive components of their classes. Accordingly, 
we created the Graduate Research Consultant (GRC) program 
in 2003 (Pukkila et al. 2007). 

The GRC program provides instructors with advanced graduate 
students (the GRCs) whose assistance makes it possible to turn 
course assignments into robust research projects. The primary 
role of the GRCs is to assist the undergraduates as they plan, 
carry out, and disseminate the results of their projects; GRCs 
do not evaluate the students’ work. GRCs help undergradu-
ates frame questions appropriate for the discipline, design and 
conduct original investigations, and report their findings to 
the class and sometimes also the broader community in oral 
or written form. The graduate students are paid for 30 hours of 
work during the semester at the standard hourly rate for teach-
ing assistants. Faculty members select their own GRCs. Some 
faculty members have recruited GRCs from outside their home 
departments to take advantage of GRC expertise in specific 
research methods or to provide interdisciplinary perspectives 
for students. 

The pedagogical framework for the program is that of inquiry 
and discovery (Boyer 1998; Alberts 2000; Pukkila 2004; Justice 
et al. 2007; Lee 2011). Each course shares common practices: 
Students learn and apply disciplinary-specific research meth-
ods to questions of interest and present the results of their 
research; the GRCs serve as research consultants or coaches 
for the students; and the faculty member teaching the course 
collaborates with the GRC. Within these general guidelines, 
however, each course differs based on the research practices of 
the field and the subject matter and level of the course. The 

program is exceptionally flexible, adaptable to any discipline, 
and embeds research and inquiry-based learning across the 
undergraduate curriculum. It benefits the undergraduates who 
are exposed to the research experience, the graduate students 
eager to further their professional and pedagogical develop-
ment, and the faculty who are interested in including an 
inquiry-based research component in their courses.  

The research projects and products produced by students in 
GRC-supported courses vary according to the specific course 
design. Table 1 provides examples of the courses in several dis-
ciplines that have used the GRC program. The GRC program 
has become a very effective strategy for embedding inquiry-
based education into the curriculum and has now involved 
more than 19,000 undergraduates in nearly 650 courses. 
Further program statistics are available at: http://www.unc. 
edu/depts/our/pdfs/GRC_statistics.pdf. The GRC program has 
been used extensively by faculty teaching in our First-Year 
Seminar Programs, in general education courses, and in upper-
level special topics courses. Increasing numbers of students 
introduced to research through these GRC-supported courses 
go on to take research-intensive courses in their major (see 
Assessment below). 

Table 1. 2011-12 GRC Courses: First Year Seminars 
and 100 & 200 Level Courses 

Course 
Number Course Name 

AMST 277H Globalization and National Identity 

ANTH 089 Public Archaeology in Bronzeville 

ANTH 120 Anthropology through Expressive Culture 

ANTH 248 Public Anthropology 

ART 055H Art, Gender and Power in Early Modern 
Europe 

ART 089 Druid Culture 

ART 150 World Art 

ART 270 Early Renaissance Art 

ART 79 Meaning and the Visual Arts 

ASIA 051 Cultural Encounters: Arabs and the West 

BIOL 101H Principles of Biology 

BIOL 065 Pneumonia and Flu 

CHEM 190 Special Topics in Chemistry 

Course 
Number Course Name 

CHEM 070 First-Year Seminar: You Don't Have to Be a 
Rocket Scientist 

COMM 082 Globalizing Organizations: Food Politics 

COMM 089H Countercultures 

DRAM 089 Ecodrama 

ECON 056 Asia and the West 

ENGL 084H Into the West 

ENGL 086 The Cities of Modernism 

ENGL 087 Jane Austen Then and Now 

ENGL 089H Reading and Writing Women's Lives 

ENGL 102 English Composition and Rhetoric (8 sec-
tions) 

ENGL 102i Writing for Business (2 sections) 

ENGL 143 Film & Culture (2 sections) 

ENGL 088 The Legacy of the Japanese American 
Incarceration from WWII to 9/11 

ENST 222 Estuarine and Coastal Marine Science 

FREN 260.001 Introduction to French and Francophone 
Literature 

FREN 260.002 L'Argent ne fais pas le Bonheur? 

GEOG 056 Local Places in a Globalizing World 

GEOL 072H Field Geology of Eastern California 

HIST 083 African History through Popular Music 

HIST 176H The Incas and After 

HIST 262 History of the Holocaust 

HIST 292H Magic Prague: Biographies of a Central 
European City 

INLS 089 The Revolution Will Not Be Tweeted: Social 
Informatics in Popular Culture 

KOR 150 History, Memory and Reality in 
Contemporary Korea 

KOR 151 Education and Social Changes in 
Contemporary Korea 

MASC 055 Changes in the Coastal Ocean 

MASC 057 From "The Sound of Music" to "The Perfect 
Storm" 

MATH 062H Combinatorics 

MATH 051 Fish gotta swim, birds gotta fly: 
Mathematics and mechanics of moving 
things 

MATH 060 Simulated life 

MUSC 063 Music on Stage and Screen 

MUSC 089 Making and Marketing Music in a Digital 
Age 

PHIL 145 Language and Communication 

PLAN 053 Race, Sex and Place in America 

Course 
Number Course Name 

PLCY 089 The Character of Place 

PLCY 210 Policy Innovation and Analysis (5 sections) 

POLI 130 Introduction to Comparative Politics 

POLI 209 Analyzing Public Opinion Data 

PSYC 058 The Psychology of Mental States and 
Language Use 

PSYC 066 Eating Disorders and Body Image 

PSYC 190.001 Eating Disorders and Body Image 

PSYC 190.002 Exploring Infancy and the Development of 
the Mind 

PSYC 225H Sensation and Perception 

PSYC 245 Abnormal Psychology 

RELI 072 Messianic Movements 

RELI 224H Gender and Sexuality in Western 
Christianity 

ROML 059 Courts, Courtiers, and Court Culture in 
Early Modern Spain 

ROML 061 Language in Autism and Developmental 
Disabilities 

SOCI 064 Equality of Educational Opportunity Then 
and Now 

SOCI 251 Measurement and Data Collection 

Faculty Adoption 
Recommendations from colleagues, a workshop, and possible 
departmental adoption of the GRC program are three spurs 
to faculty members’ decisions to introduce research into their 
pedagogy using the GRC model. 

Recommendations from colleagues. When faculty members 
share their experiences of success with the GRC model, other 
faculty become interested in exploring this option. When fac-
ulty recruit graduate students for their GRC position or when 
graduate students who have served as GRCs are encouraged to 
apply for GRCs for their own courses, this pedagogical model 
becomes part of a broader departmental and institutional con-
versation and is more visible as an opportunity. 

Patrick Curran, a professor in UNC-Chapel Hill’s Department 
of Psychology, found the GRC Program transformative and 
crucial to his ability to create an undergraduate course in 
quantitative psychology. He observed that, “Although all of 
the other specialty areas in psychology offer an upper-level 
undergraduate introductory course (developmental, clinical, 
social, etc.), no such class had ever existed for quant psych. 
Our belief was that, given the required math, stats, and 
computer programming skills needed, quant psych was ‘,too 
advanced,’ for introductory undergraduate study.” 

“Over time I came to think that this was actually a rather silly 
belief, as well as a bit insulting to the remarkable skills of our 

http://www.unc
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undergrads at UNC. I thus decided to design a brand new 
upper-level course cleverly titled ‘Quantitative Psychology.’ I 
hit my first major roadblock after about 30 seconds of think-
ing about the course content. It turns out that our prior belief 
was not entirely misplaced; indeed, there is an extensive level 
of expertise needed to navigate topics such as computer simu-
lation, multivariate statistical modeling, probability sampling, 
and psychometric scaling. 

“After much time spent staring at my office wall—followed 
by more time talking with colleagues—I stumbled upon a 
solution to my problem: the Graduate Research Consultant 
program. Whereas I was trying to develop a curriculum that 
focused on teaching students quantitative psychology, the 
GRC program allowed me to have students learn by doing 
quantitative psychology. This allowed me to sidestep the very 
real prerequisite problem entirely and instead approach the 
problem through hands-on research.” (Posted in the GRC@ 
UNC Blog, March 8, 2012.) 

Faculty Workshop. In the fifth year of the GRC program, we 
hosted a workshop entitled “The Place of Inquiry in the 
Undergraduate Classroom.” This workshop had several goals, 
including to: 

• Promote a dialogue on inquiry-based teaching methods 
across the disciplines 

• Acknowledge and support continuing faculty experi-
ments with inquiry-based pedagogy 

• Reflect on faculty learning in the GRC Program 

• Recruit new faculty to the GRC Program 

• Offer an opportunity for faculty to talk with faculty in 
other disciplines 

• Provide opportunities for faculty to continue the discus-
sions started at earlier gatherings 

The workshop was highly interactive and participatory. In 
addition to faculty and GRCs sharing their experiences in 
the GRC-supported courses, the provost and the dean of the 
College of Arts & Sciences spoke briefly about the impor-
tance of increasing inquiry-based learning and undergraduate 
research opportunities. The majority of the workshop time was 
devoted to small-group discussions in which faculty discussed 
how they might incorporate this model into one of their own 
classes. 

One attendee commented: “It was remarkable to have in one 
place so many faculty members from a wide variety of units 
discussing issues of pedagogy for two hours.” Plans for the 
10th-year workshop are currently under way. 

Departmental-level adoption: At UNC-Chapel Hill, a large num-
ber of faculty and teaching instructors in the Department of 
Romance Languages and Literatures (ROML) have embraced 
the GRC model in order to integrate inquiry-based learning 
and independent research into their courses. Faculty member 

Lucia Binotti notes that the department is beginning con-
versations exploring the possibility of using the GRC model 
to make scholarly research an essential component of their 
undergraduate students’ apprenticeship, scaling the program 
to require all majors in the department to enroll in at least one 
GRC-supported course. 

Assessment of GRC Results 
Studies demonstrate that conducting research as an under-
graduate correlates with several positive student outcomes, 
including increased retention and persistence to graduation/ 
degree completion, increased grade-point-average, increased 
satisfaction with the undergraduate academic experience, 
and increased likelihood of enrollment in graduate school 
(Nagada et al. 1998; Hathaway et al. 2002; Gregerman 2009). 
Additionally, undergraduates who engage in research experi-
ences report positive changes in psychosocial characteristics, 
such as increased self-confidence and the ability to work 
independently (Brownell and Swaner 2010; Lopatto 2010). 
We hypothesized that participation in courses that exposed 
students to research would be similarly beneficial, especially if 
students went on to seek more intensive research experiences. 

Our internal assessment of the GRC program has been 
conducted by UNC’s Office of Institutional Research and 
Assessment through surveys and focus groups. Multiple evalu-
ations over a number of years indicate that the program has 
produced a number of desirable results: 

• Students report that the extent to which they could 
engage in research in the course was significant and 
transformative, with benefits that included understand-
ing the research process, identifying research questions, 
using a research approach, completing a project, and 
communicating the results to others. This demonstrates 
the kinds of deep and significant learning that occur in 
GRC-supported classes. 

• Of the students enrolled in GRC-supported courses 
between spring 2009 and spring 2011, 71 percent said 
they found the research experience valuable, very valu-
able, or extremely valuable. Said one undergraduate: 
“Of course I’ve done research papers, but it’s never been 
like this before. This seemed like very serious and not 
something you could throw together the day before. 
And there was a lot of emphasis on the research prac-
tices, which was valuable. [There was] encouragement 
to use primary sources and lots of secondary sources.” 

• The GRCs themselves report extremely positive experi-
ences. More than 60 percent of them reported influ-
ences on their own professional development and 
expertise in using an inquiry-based teaching/learning 
model, ranging from “significant” to “transformative.” 
Almost 80 percent of them regarded the experience as 
“valuable” or “extremely valuable.” 

• Reported one GRC, “My experiences as a GRC have 
been invaluable to my development as a teacher. Each 
undergraduate I speak to challenges me to draw from 
resources within and beyond my own discipline... . 
While I’ve greatly benefitted from my interactions with 
students on a pedagogical level—the experiences I’ve 
had will prepare me for conferences with students in 
my future composition class—being a GRC has also 
contributed to my professionalization. I am gaining a 
sense of how to present myself to students: as a confi-
dent, knowledgeable scholar who is fully interested in 
and engaged with the student’s work.” 

• More than 90 percent of faculty who have used a GRC 
indicate that they would use one again, and 84 percent 
of faculty using the GRC program reported that it had 
a significant or transformative influence on their stu-
dents’ learning. 

• Faculty report benefits such as being able to implement 
the “student as scholar” model in their teaching, hav-
ing students conduct genuine research, and enabling 
them to have an intensive research experience. They 
also report improved student papers and improved 
student writing, and that students became active learn-
ers. Noted one faculty member who had used a GRC, “I 
cannot speak too highly of the benefits of this program. 
This was the best iteration of this course I have ever 
taught, and it was the highlight of my year. The course 
is extremely demanding. It asks students to define 
an original research project, master a new research 
method, combine that method with more traditional 
approaches, and produce both a sophisticated written 
paper and a performance-based public presentation. 

“The GRC for this course was my invaluable co-teacher. 
She worked one-on-one with the students, helping 
them define projects and locate interviewees. She also 
played a central role in guiding the students’ interac-
tions with their interviewees and helping them prepare 
archival-quality tapes, transcripts, and supporting mate-
rials for deposit in the permanent archives—and thus to 
make an original contribution to knowledge. 

“This personal attention helped the students rise to a 
level of insight and performance far beyond the norm. 
The student evaluations were ecstatic, and many cited 
the GRC specifically for her contribution to what they 
saw as a unique learning experience.” 

We also wanted to know if student enrollment in research-
intensive (RI) courses might be influenced by the increased 
availability of the GRC-coached research-exposure (RE) cours-
es. We define research-intensive courses as those in which 
more than half of the class time is devoted to students con-
ducting original research and presenting conclusions. We 
examined enrollment data for five cohorts of students (those 
entering UNC in 2003-2007). We observed that the percentage 
of students receiving neither RE nor RI credit declined from 54 

percent for the 2003 cohort to 29 percent for the 2007 cohort 
(Figure 1). We were interested  to observe a nearly correspond-
ing increase in the percentage of students receiving both RE 
and RI credit (from 7 percent for the 2003 cohort to 28 percent 
for the 2007 cohort). It appears that students responded to the 
increased availability of RE courses (and possibly also to other 
campus emphases on undergraduate research) by enrolling 
in both RE and RI courses. The remaining students received 
only RI credit (33 percent in the 2003 cohort, declining to 25 
percent in the 2007 cohort) or only RE credit (6 percent in 
the 2003 cohort, rising to 17 percent in the 2007 cohort). We 
conclude that the GRC program has contributed positively 
to the culture of undergraduate involvement in research and 
scholarship on our campus. 

Figure 1. Undergraduate participation in research-
exposure and research-intensive courses. 

*Diamonds indicate percentage of students entering UNC-Chapel Hill in the year 
shown who received no course credit for research. Squares indicate percentage 
of students entering UNC-Chapel Hill in the year shown who received course 
credit for both research-exposure and research-intensive courses. 

Funding Sources Expand 
The GRC program was new when the campus began con-
versations in 2004 about choosing the focus of our Quality 
Enhancement Plan (QEP), which is part of the Southern 
Association of Colleges and Schools’ “Reaffirmation of 
Accreditation” process. The resulting plan, “Making Critical 
Connections,” submitted in 2006, included a strong emphasis 
on research experiences for undergraduates, and expanding 
the GRC program was one of the key objectives. The resulting 
benefits to the GRC program included campus-wide attention, 
resources, and access to the university’s Office for Institutional 
Research and Assessment.  Student enrollment in GRC courses 
increased nearly 10-fold during the five years of the QEP (from 
500 in 2005-2006 before the QEP began to 4,980 in 2010-
2011). 

The value of the GRC program also has been recognized by 
several campus units that now provide financial support for 
the research-exposure classes. Currently, the Honors Program, 
the Department of English and Comparative Literature, the 
First-Year Seminars Program, the Carolina Center for Public 
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Service, and a grant to UNC-Chapel Hill from the Howard 
Hughes Medical Institute’s Undergraduate Science Education 
Program each fund GRCs for specific courses. In addition, 
as we noted above, the Department of Romance Languages 
and Literatures hopes to use the GRC program as a catalyst 
to transform its curriculum. Also, the Center for the Study of 
the American South has agreed that faculty who apply for the 
center’s course-enhancement funds may choose to use those 
funds to fund a GRC. 

Next Steps for the GRC Program 
UNC-Chapel Hill’s most recent  Academic Plan (2011, 18) 
places substantial emphasis on expanding opportunities for 
undergraduate research, including a recommendation to “fully 
engage first-year undergraduate students in the academic life 
of the University by introducing them to unsolved problems, 
encouraging them to identify their research interests, and 
connecting them with faculty and graduate students who will 
inspire and mentor them.” More specifically, the plan calls 
for increasing the number of GRC-supported courses, as well 
as including GRCs in new multidisciplinary lecture courses 
that are being developed. The GRC program’s visibility in the 
academic plan will be extremely valuable as we continue to 
make undergraduate research the distinctive feature of a UNC-
Chapel Hill undergraduate experience. 

In addition to continuing to expand the program, we are also 
focused on building community among our GRCs and GRC 
faculty members. As part of this effort, we initiated a GRC blog 
(http://grc.web.unc.edu/) in early 2012. This virtual site offers 
space for faculty and GRCs to share experiences, best practices, 
and challenges. It also creates opportunities for reflection on 
the pedagogical practices that promote success in a research-
exposure course. 

In the recent CUR publication Characteristics of Excellence in 
Undergraduate Research (COEUR), Rowlett et al. (2012, 3) note 
several important factors and best practices that help to “sup-
port and sustain highly effective undergraduate research envi-
ronments,” including “broad disciplinary participation” and 
“accessible opportunities for undergraduates.” Undergraduate 
research opportunities need to be available to students at all 
levels of academic performance and in all disciplines. The 
research-exposure courses offered through the GRC program 
help to achieve these goals and provide effective inquiry-
based learning for undergraduate students, pedagogical and 
professional development opportunities for graduate students, 
and satisfying and successful teaching experiences for faculty. 
The program has allowed us to leverage the strengths of our 
research university to provide an excellent liberal arts educa-
tion for thousands of students. 
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the campus’s Quality Enhancement Plan.  She convened the initial 
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served as director of curriculum development in the university’s 
Center for Teaching and Learning for four years.  

Aijun Anna Li is senior research associate in the Office of 
Institutional Research and Assessment at the University of North 
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CUR RELEASES NEW HOW TO 

How to Get Started in 
STEM Research with 
Undergraduates 

Edited by Merle Schuh 

Faculty members face unique challenges and issues 
in doing successful research with undergraduates 
in STEM fields. How to Get Started in STEM 
Research with Undergraduates provides a general 
discussion of these special issues and discusses 
ways to deal with them. Examples of such issues 
include: setting up and managing a research 
laboratory, designing student research projects, 
working with administrators, seeking research 
grants, writing successful grant proposals, 
integrating research into the classroom, dealing 
with information management, and making 
optimal use of the primary literature. Although the 
monograph is directed toward helping faculty who 
are in their early years of teaching, it should also 
be valuable in showing administrators the needs 
they must address in providing an environment in 
which new faculty researchers can be successful 
and what expectations they can have of faculty. 
The appendix lists some research agencies that 
fund undergraduate research. 

To order this and other 
CUR publications visit:

 http://www.cur.org/publications.html. 

http://www.cur.org/publications.html
http://provost.unc.edu/academicplan
http://opinionator.blogs.nytimes.com/2011/12/14/what-is
http://grc.web.unc.edu/2012/03/08/quantitative-psy
http://grc.web.unc.edu


34 35 

CounCil on undergraduate researCh

uarterly
SUMMER 2013 • Volume 33, Number 4

Council on Undergraduate Research www.cur.org

  

 

 

 

 

 

 

 

 

 

 

CURQ VIGNETTES 
Ray Land, Durham University, United Kingdom From the International Desk 

Home Energy Assessments in a General Education narrative, rhetoric, and theology. Once they have organized 

First-Year Seminar their own thoughts on the passage, they must seek out the 
views of other interpreters, including those in academia, fromC. Wesley Walter, Denison University, walter@denison.edu 
the past, and from the non-Western world. Finally, they write a 

In my course Renewable Energy and Sustainability, a general brief thesis paper, the exegesis, arguing a particular point about 
education first-year seminar at Denison University, the students the passage. At the end of the course, students present their work 
do a research project in which they perform home energy to their peers, and by articulating their thesis, they convey what 
assessments using volunteers’ houses as their “labs.” In teams they have learned through the entire process and about the text 
of two or three, the students visit a particular house to visu- itself. Overall, this assignment equips my students with the basic 
ally assess the conditions and interview the homeowner about skills—and confidence—to interpret texts with wisdom, a skill 
energy usage. Each team develops its own list of five factors that they will all need even if they do not go on to become profes-
they will analyze in detail, tailored to the specific situation at sionals in the field of Biblical studies. 
that house. Examples of factors that students have evaluated 
include lighting, space heating, “vampire electric power,” attic 
insulation, water heating, and thermostat settings. The students What Happened On Your Birthday: A Model 
take relevant measurements at the house, such as electric power for Building Undergraduate Research 
usage by appliances or hot water temperature. They analyze the into the General Education U.S. History Survey 
information they’ve gathered, together with the household’s 

Robert F. Zeidel and Kate Kramschuster, University of Wisconsin-utility bills, to evaluate the current energy usage and annual 
Stout, zeidelr@uwstout.educosts for the different aspects of energy usage. The students then 

develop specific recommendations for possible improvements Research in the discipline of history necessitates access to pri-
in energy conservation, including the estimated potential cost mary sources, which complicates integration of such activity 
savings. into introductory classes. Most students simply do not have 

access to major depositories of historical material, and thoseThe research project culminates in an energy-assessment report 
who do typically lack the requisite skills to find and use appro-that is transmitted to the homeowner. The report includes dis-
priate documents. Digitalization of historic newspapers and peri-cussion of the students’ findings about the current household 
odicals alleviates this problem, however. Using the databases to energy usage and recommended improvements. This research 
investigate the student’s “historical birthday” offers an original project has worked well for students, helping them to put the 
research opportunity. In our Modern U.S. History Survey assign-course material to use in a meaningful, real-world context. As an 
ment, students can investigate what occurred on the exact dayadded bonus, knowing that their reports will be read and pos-
they were born; in the Early U.S. Survey, students can investigate sibly acted upon by the homeowners helps to motivate the stu-
what happened on their birthday during a significant year—notdents to work hard on their research and to do their best writing. 
the actual year they were born. They easily can locate materials 
for both assignments. 

Biblical Studies Research in Introduction This research introduces students to a variety of sources and 
to the New Testament search strategies. They are taught to use digital databases to 

Amy Peeler, Wheaton College, amy.peeler@wheaton.edu find primary sources—a newspaper article by date and a maga-
zine or journal article by relevant topic. For example, in the 

My Introduction to the New Testament course includes an Modern U.S. History Survey, students enter their birth date 
assignment to write an exegesis, an interpretive examination of into NewsBank, a subscription newspaper index, in order to 
a text, which is a task normally reserved for upper-level classes. find a pertinent article published that day. They are encouraged 
This assignment asks students to engage deeply with a particular to choose an article of national significance. After finding it, 
text throughout the semester even as they are learning generally students identify key words in the text, including names and 
about the entire testament. events, and then use them to locate a related magazine or jour-

nal article in the Academic Search Complete database. Database 
Carried out in several installments, the assignment begins with features allow them to limit the dates to those near their birth. 
research on a socio-cultural issue that informs their scriptural Students then use the sources to write a short interpretive and 
passage. Students must consult an ancient source to learn more analytical narrative. Instructors provide guidance to help stu-
about the issue they have chosen. In addition, they must also dents understand what makes a particular piece of historical
consult secondary literature so that they can make their own evidence important and show them how to connect it to a larger 
claims on issues such as authorship, dating, location, and genre. theme. Each student finds her or his own sources, as opposed 
In the next installment of the assignment, the students follow a to writing a paper based on primary sources selected by anthol-
rubric of questions that encourages them to read the text many ogy editors or depository archivists, thus actually engaging in 
times from different perspectives, getting a sense of its grammar, original research. 

Undergraduate Research in Scotland:
An Enhancement-led Approach 
Scottish higher education increasingly finds itself, as do sec-
tors elsewhere, having to cope with the complexities of a glo-
balized and uncertain world. This manifests itself in the speed 
of knowledge generation and transfer, as well as the speed of 
digital communication. The seemingly ubiquitous intensi-
fication of risk, in relation to environment, health, security, 
finance and technology has only been exacerbated by the 
onset of economic austerity.  At the same time, the pressing 
scientific, social, and economic problems of our times—cli-
mate change, sustainability, security, international debt crises, 
public health, aging populations—require graduates with 
appropriate attributes to cope effectively and imaginatively in 
such environments. 

Ideally, graduates are being prepared to view issues through 
more than one disciplinary lens, in order to bring these urgent 
issues more clearly into view. They also should be comfortable 
crossing epistemological, social, and ontological boundaries 
in pursuit of the solutions that policy-makers and employers 
desire. Barnett (2000a, 257) has characterized the “supercom-
plex” nature of this environment as follows: 

A complex world is one in which we are assailed by 
more facts, data, evidence, tasks and arguments than 
we can easily handle within the frameworks in which 
we have our being. By contrast, a supercomplex world 
is one in which the very frameworks by which we ori-
ent ourselves to the world are themselves contested. 

How graduates with such attributes might be developed, and 
how they can be encouraged to engage in such “re-invention” 
is a matter of pressing concern and timeliness for Scottish 
higher education. The National Survey of Student Engagement 
in the U.S. (Kuh 2008), probably the largest longitudinal study 
of student engagement in higher education, found that ten 
“high-impact activities” correlated with increased student 
engagement. One such activity was undergraduate participa-
tion in collaborative research. Barnett has commented further 
(2000b, 163) that “being engaged in research of a frame-
developing kind and projecting those frames to wide publics 
is a strong ... condition of teaching that is aimed at bringing 
about supercomplexity in the minds of students.” 

Further, Baxter Magolda’s longitudinal study over the last 
twenty-five years (2009) has identified a process of student 
development through inquiry that leads to “contextual 
knowing or self-authorship.” She argues, “Moving away from 
uncritical acceptance of knowledge to critically constructing 
one’s own perspective” is “more complex than learning a skill 

set. It is a transformation of how we think—a change in our 
assumptions about the certainty, source and limits of knowl-
edge” (2006, 50). As von Humboldt (1970) recognized some 
200 years ago in a similar period of social, technological, and 
conceptual shift, such transformation in students through 
co-inquiry produces not just sound scholars, but also effective 
citizens with a critical moral perspective. It is also a reasonable 
assumption that the acquisition of such skills, attributes, and 
capacities will equip today’s students to perform many high-
level employment roles. 

Context and Culture 
The fostering of an undergraduate research culture in Scotland 
can be viewed as part of a current distinctive policy climate. 
In recent years in the Scottish higher-education sector there 
has taken place one of the most concerted policy interventions 
yet witnessed explicitly designed to establish an approach to 
enhancing the quality of higher education across a whole uni-
versity system. This has been characterized as a “push for a 
new Scottish policy culture” (Saunders 2009, 93) and certainly, 
politically and culturally, it arose at a significant juncture in 
recent Scottish history.  The inception of this initiative, the 
Scottish Quality Enhancement Framework (QEF), took place 
in 2003, only four years after the establishment of the first 
Scottish government in nearly three hundred years. This bold 
move toward constructing a clear identify for the higher-edu-
cation sector can be seen as part of the building of a broader 
and distinctive Scottish policy culture at that time. The impe-
tus continues into the present as Scotland prepares for a major 
referendum in 2014 on possible national independence from 
the United Kingdom. 

The Scottish higher-education sector is a close-knit com-
munity, but one that contains a high degree of institutional 
variation. This variability and diversity is present despite the 
limited size of the sector—nineteen higher-education institu-
tions—with short lines of communication with each other and 
with government departments and agencies. There is a shared 
culture and a sense of community that foster both competi-
tion and collaboration, and a shared identity that can often 
give rise to a sense of solidarity. 

The QEF is coordinated by the Quality Assurance Agency on 
behalf of the Scottish Funding Council and is designed to 
provide an integrated approach that emphasizes enhancement 
rather than solely assurance (the latter referring to judge-
ments made against defined criteria to ensure the meeting of 
a standard). Quality enhancement (QE) is defined as “a com-
mitment by colleges, universities and other relevant bodies to 

mailto:amy.peeler@wheaton.edu
mailto:zeidelr@uwstout.edu
mailto:walter@denison.edu
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continuously enhance the quality of provision that students 
enjoy.”  Each institution is required to be evaluated every five 
years. (For a fuller explanation of the enhancement frame-
work, see Land and Gordon 2013.) An important dimension 
of this complex and ambitious policy is a high degree of col-
laboration and partnership among stakeholders. Policy-makers 
aimed to achieve a sense of ownership and legitimization of 
the enhancement framework among all those with a vested 
interest. In particular, considerable emphasis has been placed 
on listening to the voices of students and encouraging their 
participation not just as consumers of a service but also, after 
appropriate training, as genuine partners in the review of 
quality.  

There also has been a concerted attempt, at least in the 
early years of the initiative, to move away from an overly 
managerial and prescriptive audit approach—one sometimes 
characterized as “high fidelity”—to one that would be more 
consultative, pragmatic, and collegial, although perhaps less 
consistent or “low fidelity.”  Grassroots participation was 
intended to replace top-down compliance, and judgments 
were designed to be less driven by metrics and rankings than 
derived from a more nuanced basis of evidence. Consensual 
rather than coercive decision making—carrots rather than 
sticks—has been stressed. This model implies a strong aware-
ness of the need for realistic and feasible measures that have 
a reasonable hope of implementation in a varied but compact 
sector. The overriding factor in this equation is the need for 
mutual trust. As Saunders suggests (2009, 59), “This enabled a 
familiarity, an ownership and a legitimation that other forms 
of implementation strategy might find hard to emulate. We 
term this a theory of ‘consensual development.’|” 

Institutional Collaboration 
in Enhancement 
A further distinctive element of the Scottish framework is the 
periodic (roughly biennial) identification of an enhancement 
theme around which selected institutions gather to collabo-
rate and share diverse solutions appropriate to their own insti-
tutional contexts. This work is coordinated by the Scottish 

Higher Education Enhancement Committee (SHEEC). Since 
2003 a burgeoning repository of resources—publications, 
presentations, reports, and case studies—has been made freely 
available on the committee’s website. Two recent enhance-
ment themes, titled “Research-Teaching Linkages: Enhancing 
Graduate Attributes” and “Graduates for the 21st Century,” 
drew increased attention to the need for and value of under-
graduate research. 

Both of these themes recognized and subsequently advanced 
the notion that encouraging students to participate in inquiry-
based or “research-minded” activity could deliver a range of 
benefits. These included increased student academic engage-
ment, as well as enhanced capacity of individuals as rigorous 
scholars, proactive employees, and ethical and responsible 
citizens—attributes envisioned by policy-makers as necessary 
for the successful modern Scottish society and economy.  A 
rich array of valuable scholarship has grown out of the work 
done in connection with the enhancement themes, which 
addresses institutional, disciplinary, and pedagogical practices. 
This work, which merits wider dissemination, includes nine 
discipline-related national studies of undergraduate research, 
as well as studies exploring various dimensions of undergradu-
ate research. Jenkins’ (2009) overview of the research-teaching 
linkages theme is a valuable gateway into this literature. 

A number of conceptual tools were employed in address-
ing the themes. For example, Gunn (2011) helpfully dis-
cussed the notion of “research-mindedness” as one analytical 
lens. Another tool was Healey’s (2005) model of potential 
research-teaching linkages (after Griffiths 2004), shown in 
Figure 1 below.  In terms of the Healey model, a shift from 
the “research-led” tendency (lower left-hand corner of the 
diagram) to a “research-based” tendency (upper right-hand 
corner) was deemed necessary in order to effect an active cul-
ture of undergraduate research that would develop the desired 
attributes in graduates. All four approaches shown in the 
model were deemed important, but only the “research-based” 
approach was considered likely to lead to the capacities neces-
sary for dealing with the “supercomplex” society described by 
Barnett. 

Figure 1. Healey’s Model of Undergraduate Research and Inquiry 

EMPHASIS ON 
RESEARCH 
CONTENT 

STUDENTS AS PARTICIPANTS 
Research-tutored Research-based 

Engaged in research Undertaking research 
discussions and inquiry EMPHASIS ON 

RESEARCH 
PROCESSESResearch-led Research-oriented AND PROBLEMS 

Learning about current Developing research and  
research in the discipline inquiry skills and techniques 

STUDENTS AS AUDIENCE 
Source: Healey and Jenkins (2009, 7), based on Healey (2005, 70) 

The enhancement work in Scotland identified a polarization 
in approaches to the development of undergraduate research. 
At one end of the spectrum the approach might be character-
ized as a “junior model of the practitioner,” with the emphasis 
placed on research outcomes, the acquisition of competence 
in research methods, and publication.  Approaches that focus 
on research internships, undergraduate research publications, 
and undergraduates assisting faculty in their (faculty-led) 
research might fall into this category.  The emphasis is on 
excellence and selectivity—engaging the best students who 
probably choose themselves to conduct research.  It is an 
elite (and elitist) model in the positive sense of those terms. 
Activities in this narrative are often organized by an institu-
tion’s office of research.  

The alternative approach is similar to what Jenkins and Healey 
(2009) have termed “mainstreaming.” This emphasizes the 
development of important student attributes gained from 
research within the undergraduate curriculum and tends to be 
inclusive of all students. This approach might be character-
ized as fostering “research-mindedness” or skills of inquiry. 
It is informed by notions of graduates’ ultimate employabil-
ity and is concerned primarily with educational outcomes. 
Activities in this framework are often organized by an institu-
tion’s office of teaching and learning, and it was this approach 
that groups working on the enhancement themes were seek-
ing to advance. 

These sector-wide enhancement projects encouraged the 
adoption of a broad and inclusive interpretation of research, 
encompassing Boyer’s (1990) four types of scholarship (dis-
covery, integration, application, and teaching). The projects 
embraced where appropriate: 

• research formally evaluated and ranked by research 
councils, funding bodies, or government 

• practice-led research 

• consultancy-based research 

• research of local economic significance, 

• contributions to the work of associated research insti-
tutes or other universities 

• various types of practice-based and applied research, 
including performances, creative works, industrial or 
professional “secondments” (the temporary transfer of 
a person from their normal duty to another assignment) 
and research internships 

• inquiry-based or problem-based learning. 

Qualities Sought in Graduates 
The steering group studying research-teaching linkages, which 
included faculty and students, considered how to develop the 
desirable student attributes through the taught programs. It 
focused on how, at level of the institution and the academic 
program, links among research strategies, activities, outputs, 
and processes could support student learning and enable the 

development of key research-oriented attributes in graduates. 
At the undergraduate level, such potential attributes included: 

• critical understanding 

• awareness of the provisional nature of knowledge 

• awareness of how knowledge is created, advanced, and 
renewed 

• ability for effective communication and dissemination 
of findings 

• an ability to analyze problems and issues and to formu-
late, evaluate, and apply evidence-based solutions and 
arguments 

• an ability to apply a systematic and critical assessment 
of complex problems and issues 

• an ability to deploy appropriate techniques of analysis 
and inquiry 

• familiarity with advanced techniques and skills 

• inventiveness and creativity in formulating, evaluating, 
and applying evidence-based solutions and arguments 

• effective project management of time, resources, opera-
tions, and information 

• an understanding of the need for a high level of ethi-
cal, social, cultural, environmental, and professional 
conduct. 

An important emphasis for this steering group was provided 
by recent Australian work. Krause’s (2007) “knowledge transfer 
conceptual framework” warns against the dangers of polariza-
tion between research and teaching.  She argues the need to 
acknowledge emerging conceptions of knowledge transfer, 
notions of “public scholarship,” and “third stream” activi-
ties” (i.e., revenue-raising activities undertaken by academics 
over and above their first two stream activities of teaching 
and research.  These could take the form of collaborations 
with commercial companies, such as providing professional 
development programs, one-off consultancies, or knowledge 
transfer partnerships (KTPs) in which research posts would 
be funded as a joint enterprise between private companies 
and universities). This is in keeping with the influential work 
by Gibbons et al. (1994) on changing modes of research, 
including a contemporary shift to publicly commissioned, 
team-based, applied, and shorter duration “mode 2” research, 
e.g., a university working with a local engineering firm to test 
the durability of a new material. In contrast, the concept of 
“public scholarship” has received less debate in the UK. Krause 
refers to public scholarship as occurring when universities 
engage “in reciprocally beneficial ways with communities at 
[the] local, national and international level.” It is more com-
monly discussed in the United States, where it has grown out 
of “service learning” and is related to Boyer’s (1996) concept 
of “the scholarship of engagement.” 
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In terms of defining attributes desired in graduates, the steer-
ing group readily acknowledged that the language used to 
describe student development is fraught with inconsistencies 
in terms of use and meanings. Indeed, terms such as attributes, 
skills, competencies, and abilities are often used interchange-
ably.  A fellow Australian, Barrie (2004, 262), defines desirable 
attributes as being “the skills, knowledge and abilities of uni-
versity graduates, beyond disciplinary content knowledge, which 
are applicable to a range of contexts.” A significant amount 
of research has been undertaken, predominantly in Australia, 
to look at how institutions can use the concept of graduates’ 
attributes to be more transparent and explicit about how stu-
dents can expect to develop throughout their higher educa-
tion. An important dimension of defining needed attributes, 
which arguably is less obvious when talking about skills, is the 
extent to which the definition enables inclusion of values and 
behaviors, as well as technical abilities. Interpreting graduate 
attributes in this way enriches the debate and begins to cap-
ture the transformational elements of the higher-education 
experience. This, in turn, raises more fundamental questions 
about the role of a university education in today’s society. 

Vignettes of Undergraduate Research 
Comprehensive information on all the Scottish enhance-
ment themes can be obtained from a dedicated website 
at: http://www.enhancementthemes.ac.uk/resources/publica-
tions. A full account of the variety of undergraduate research 
in Scottish universities is available from Land and Gordon 
(2008a, 2008b). The following is a brief selection of vignettes 
from their work (2008b) showing the range of student research. 

University of Strathclyde Mechanical Engineering: First-Year 
Design Through Problem-Based Learning 
Students are aware that they will undertake a “mechanical 
dissection” of a car before enrolling at university; the exer-
cise is highlighted in the degree prospectus and “open days” 
(when students have the opportunity to visit a university and 
find out more about the subjects they are interested in before 
they apply). At the beginning of the students’ first year, the 
structure of this class is explained so that students know when 
during the year they will be working on the car dissection. 
It is also emphasized that the tasks they must undertake are 
related to the development of research skills for use later in 
their course. Students are divided into groups and each group 
spends a couple of hours selecting a part of the car (for exam-
ple, the front or rear suspension, or a part of the braking sys-
tem) and removing that part. The following day each group 
meets with two lecturers to discuss the physical principles 
behind the component’s function and then selects a couple 
of parts for further examination. These parts are examined 
under a microscope to ascertain the materials and processes 
involved in their manufacture. The students then (in the style 
of problem-based learning) research the functions, physics, 
manufacture, and design of the components and produce a 
poster explaining these characteristics. 

They present their draft poster to two staff members who 
discuss the content with them and inform the students of 
any further work necessary to bring the poster to an accept-
able standard. The students then have to produce a brief 
PowerPoint presentation covering the same material as the 
poster for a conference plenary session at which two students 
chosen at random from each group describe their compo-
nent to the rest of the cohort. After their presentation, each 
group has to field a couple of questions from one of the other 
groups of students. In preparing the poster and presentation, 
students will need to explain topics not covered elsewhere in 
their first-year course. 

The overall aim in developing this class was to show the stu-
dents how the rather theoretical academic work they cover 
in their lectures is relevant to the practical challenges of 
engineering. The tasks associated with producing the poster 
and presentation also build skills in team work, research, and 
communication and, further, encourage independent learn-
ing. The students have said this exercise “is probably the only 
thing that everyone spends the whole first year waiting for,” 
that it “expands on so many skills,” and that it “allows you to 
see how an engineer would think.” 

University of Aberdeen School of Divinity, History and 
Philosophy: Temporary Ordination in Second Life 
This initiative is seeking to build a simple “virtual mon-
astery,” loosely modelled on a small Soto Zen monastery, 
with appropriate clothing and avatars so that students in 
the Encountering Buddhism course can experience the chal-
lenges and responsibilities of being members of a religious 
order dependent on patrons for food, clothing, and other 
resources. (The monastery is developed using the online vir-
tual world SecondLife software, http://www.secondlife.com.) 
The outcome is a research-informed teaching environment for 
second-year and fourth-year students that uses role-playing 
to convey the ritualization, ethical constraints, internal cohe-
sion, and social separateness of Buddhist monastic life. This 
allows them to understand the ritualization of everyday life 
that is a part of monastic behaviour; experience the chal-
lenges and constraints of being dependent, as a mendicant 
community, on the charity of the surrounding community; 
and understand the distinction between the ethics of personal 
commitment—as taught in popular books on Buddhism or in 
discussions on religious and monastic experience—and the 
ethics of a vow of behavior. 

University of the Highlands and Islands Marine Science: 
Fieldwork Aboard Vessels 
One example of good undergraduate research practice with a 
small group of students is found within the honors program 
in marine science. Each year a maximum of 15 students 
embark on a four-year program at the Dunstaffnage Marine 
Laboratory, where they have unprecedented access to research 
vessels, a wide range of shore and coastal habitats, and state-
of-the art laboratories. The labs support work in fields includ-

ing physical oceanography, marine biology, marine resource 
exploitation, and sedimentary bio-geochemistry.  During all 
four years, students undertake fieldwork aboard the vessels 
and work in the specialized laboratories. 

Modules are led by experts in the disciplinary fields, so the 
students are exposed to the latest conceptual and techno-
logical developments. A wide range of pedagogical activities 
are tied directly to students’ acquisition and development 
of higher-level research skills. These include, for example, 
technical-report writing beginning in the first year; training in 
experimental design in the second year; reviewing of academic 
papers and writing abstracts in the third year; writing research 
proposals and undertaking research projects in the third and 
fourth years; and deconstructing the certainty of science and 
communicating science in the fourth year.  Although not a 
systematic approach to embedding research-teaching linkages 
at the core of the curriculum, this occurs because of the nature 
of the students’ environment at the laboratory. 

Conclusion: A Future Agenda 
A number of issues arise from the foregoing discussion of 
undergraduate research practice in Scotland.  A particular 
implication of the mainstreaming approach discussed above 
is the need for appropriate faculty development. Such an 
approach for all students in undergraduate curricula requires 
a degree of scaffolding for students. Faculty require an aware-
ness of curriculum design and are obliged to negotiate a learn-
ing threshold that places emphasis on student activity and 
student learning, as opposed to faculty research expertise.  

An interesting future research agenda also arises from such 
undergraduate research. How do undergraduates perceive their 
own development and academic identity through their experi-
ence with research and co-inquiry? How does this narrative 
relate to shifts in a student’s disciplinary understanding and 
identity, as well as developments in their practical capacities 
and perceptions of whether the experience has increased their 
employability? Given the interdisciplinary nature of many of 
the intractable issues facing societies in the 21st century, what 
learning gains have students experienced from intercultural 
encounters and border crossings? What are the identifiable 
factors in the design of research-based curricula and co-cur-
ricula that are most likely to optimize student engagement? 
Scottish higher education institutions continue to explore 
such issues. One hopes that similar issues might also emerge 
in the papers at future CUR conferences and issues of the CUR 
Quarterly. 

The Scottish research-teaching linkages work offers much that 
may be of value to institutions in the United States at depart-
mental, institutional, national, discipline, and accreditation-
agency levels. It offers a practical framing tool (Land and 
Gordon 2008a, 68-72) and an audit tool (ibid 72-73) to analyze 
current practice, as well as the resources already mentioned 
above, all freely available online. 
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CALL FOR ABSTRACTS 

Posters on the Hill 
Spring 2014 - Washington, DC 

Nothing more effectively demonstrates the value of undergraduate research than the words and stories of the student 
participants themselves. In spring 2014, the Council on Undergraduate Research (CUR) will host its annual undergraduate 
poster session on Capitol Hill. This event will help members of Congress understand the importance of undergraduate 
research by allowing them to talk directly with the students involved in such studies. 

CUR invites undergraduates to submit an abstract of their research that represents any of CUR’s divisions (Arts and 
Humanities, Biology, Chemistry, Geosciences, Health Sciences, Mathematics/Computer Science, Physics/Astronomy, 
Psychology, and Social Sciences). To ensure proper review of applications, the above are the only disciplines in which 
students may apply. In the case of research that is interdisciplinary, students should select the division that most closely 
describes the research. 

Directors of undergraduate research, faculty members, and other involved administrators are urged to encourage their 
students to submit posters. This is a highly competitive program and a very exciting experience for both students and their 
faculty advisors. 

Call will open September 2, 2013. Applications due November 4, 2013. 

Introduction 
As faculty in academic institutions, our primary instructional 
responsibilities are to equip and empower our students. By 
making effective teaching and learning a priority, a faculty 
member ensures that students will obtain the skills needed 
to succeed as they move on from the college or university. 
During a student’s time with us we must be proficient in cap-
turing and then demonstrating the excitement of the sciences 
and, at the same time, equip that student with the fundamen-
tal principles of his or her field, in this case, organic chemistry. 

Stice showed in a 1987 study that college-level students retain 
only 25 percent of what they hear and 30 percent of what they 
see, compared to 90 percent of what they say (Stice 1987). 
These remarkable numbers show that learning is not a specta-
tor sport regardless of the instructor’s abilities.  The interactive 
approach to learning is a necessary tool to ensure that students 
leave a classroom having understood and remembered the 
material presented to them. This is similar to the Gutenberg 
method of teaching in which textbook and lecturer together 
provide the fundamental concepts to the students and involve 
the students in the classroom on a regular basis (Morrison 
1986). 

Concurrent with one’s instructional responsibilities is the 
pursuit of one’s scholarly activities—research. Accordingly, 
the introduction of research to students in organic chemis-
try—their direct interaction with the unknown and unex-
plored—provides a unique and valuable experience rarely 
available outside the walls of an institution of higher educa-
tion. Research offers the student an individualized, hands-on 
experience that, when paired with an effective classroom 
experience, offers a truly enriched educational environment. 

Research provides a unique opportunity for students to define 
their own scholarly activities. That is, students in the lecture 
setting are presented on the first day of classes with predeter-
mined dates for their quizzes/exams/final. The lecture material 
is scheduled and organized on a grid format with little input 
from the class.  Research is open-ended, and the data gener-
ated are never predetermined. Using research as a vehicle for 
learning, the overall experience allows for added benefits. The 
professor now takes on the role of mentor, in addition to that 
of teacher, as he or she interacts one-on-one with students, 
while at the same time assuming an important role in the 
student’s professional development.  

Outlined below are the responsibilities with which each of us 
has been charged as a faculty member. The items are specifi-
cally focused for those in organic chemistry, but we hope they 
will benefit all entering academe. 

Emily C. McLaughlin, Bard College, David C. Forbes, University of South 
Alabama, Michael P. Doyle, University of Maryland, College Park 

z Guidance for Entering Academics in Organic Chemistry 

Historical Perspective 
Make no mistake; we, as faculty members in an academic 
institution, are hired to teach. The replacement or creation 
of a faculty line is driven by the need to offer our students 
a quality education and is most often justified by the enroll-
ment numbers of a particular institution. While the rationale 
for hiring practices has not changed for quite some time, the 
expectations for full-time, tenure-track faculty have changed. 
By the early 1960’s the expectations for teaching at graduate 
and undergraduate institutions had already diverged, with 
large classes/limited number of courses characteristic of gradu-
ate institutions and small classes/high numbers of courses 
typical of undergraduate institutions. Research was expected 
of faculty and their graduate students at graduate institutions 
and, at the same time, research by faculty with undergraduate 
students was rare. 

Today the expectations of full-time, tenure-track faculty have 
expanded to include a thriving research program; newly 
appointed faculty members are expected to develop one and 
existing faculty are expected to have one in place. This expec-
tation is best satisfied with the individual’s ability to publish 
papers in peer-reviewed journals and gain annual sponsorship 
in the form of external grants at a sustained level. The change 
or shift in the expectations for faculty in the chemical sciences 
has had the largest impact on those (1) obtaining a bachelor’s 
degree in the chemical sciences at research institutions and 
(2) entering the academic ranks of a primarily undergradu-
ate institution (PUI). These research expectations are now 
integrated into the educational environment of our science 
majors and into the faculty tenure and promotion process. 

Twenty plus years ago, those graduating in chemistry with a 
bachelor’s degree may or may not have had research as a focal 
point of their undergraduate studies. Research might have 
been an elective class or independent study for an undergrad-
uate; it might have been driven primarily by the motivation of 
the student and the willingness of a faculty member to spon-
sor a student. Organic chemistry laboratories often contained 
sequential experiments for which one or more steps could 
be changed to discover the “unexpected” outcome (Mohrig 
and Neckers 1979). Others dealt with the excitement of com-
petition (time for completion, % yield, purity) to challenge 
students (Fieser and Williamson 1987). Today, the chemical 
literature details curricular changes that are best described 
as student-oriented pedagogical enhancements, including 
discovery-based experiments or student-originated “research,” 
and the research experience of students is intimately coupled 
with the curriculum (For examples, see: Iimoto and Frederick 
2011; Dintzner et al. 2012; Flynn and Biggs 2012; Hollenbeck 
et al. 2006; Cooper and Kerns 2006; Paselk 1994; Ruttledge 
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involved in two higher-education projects in Europe and Latin 
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widely in the field of educational research, including work on educa-
tional development, learning technology, and quality enhancement. 
He is best known for his theory (with Jan Meyer) of threshold con-
cepts and troublesome knowledge. 
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1998; Gorman, DeMattia, and Doonan 1970; Newton, Tracy, 
and Prudenté 2006; Baum, Krider, and Moss 2006; Demczylo, 
Martinez, and Rivero 1990). 

One measure illustrating the shift of research expectations at 
the undergraduate level is publication trends among under-
graduates (Doyle 2002; Doyle 2000). Publications are the end 
product of a series of events stemming from experiences both 
in the classroom and lab.  Having a paper published on one’s 
independent research in a peer-reviewed journal prior to grad-
uation was atypical decades ago. Today, it is not uncommon 
to see chemistry students having their work published prior to 
their sophomore year of study.  

The impetus for the integration of research into the under-
graduate curriculum was financial support for instrumenta-
tion and, more importantly, administrative support for the 
maintenance of these instruments. It is not uncommon for 
certain chemistry programs to have over $500,000 invested in 
instrumentation. It is also not surprising that a high level of 
research productivity is seen in those programs. Accordingly, 
the dollar support earmarked for equipment maintenance by 
the institution sends a clear message to both entering students 
and faculty. This, in turn, has created a major cultural shift 
in administrators’ expectations about how students are best 
served, leading them to expect newly hired faculty members to 
develop an independent research program using the resources 
available to them. 

Infrastructure 
Tenure and Promotion. Full-time, tenure-track faculty members 
are commonly evaluated for tenure and promotion prior 
to the completion of their sixth year of employment at the 
same institution, according to standards of the American 
Association of University Professors (Metzger 1990). The can-
didate prepares a portfolio detailing his or her professional 
activities during the pre-tenure (probationary) period for 
departmental evaluation. The evaluation generally involves 
the input of external reviewers, senior members of the depart-
ment, the chair or head of the department, the college, and 
the final hiring authority, which most likely consists of the 
senior vice president or provost, the president, and then the 
board of trustees of the institution. While each institution is 
unique, the tenure and promotion process evaluates the candi-
date’s ability to document his or her professional development 
in the areas of teaching, research, service, and collegiality.  

The primary role of the external reviewer is to comment on 
the significance of the candidate’s research activities.  The 
senior members and head of the department will most likely 
focus on long-term outcomes, having directly witnessed the 
professional and personal development of the candidate. 
Finally, the review process at the college level and above serves 
to check that the procedures were followed and that the expec-
tations of the candidate were met, if not exceeded. 

The candidate is responsible for assembling the portfolio 
used in this evaluation process. Tenure assures job security. 
Promotion allows one to rise through the academic ranks in 
title and is often a direct means to substantially increase one’s 
base salary. All faculty, during their probationary years, should 
(1) be familiar with their institution’s faculty handbook, 
which will detail the process of how the institution perceives 
tenure and promotion; (2) consult the senior members of the 
department for advice and feedback; and (3) request from the 
department head annual progress reports, signed by both the 
chair and the full-time tenure-track faculty member, which 
should become a formal part of the candidate’s portfolio.  The 
three points stated above can be facilitated through a more 
informal faculty mentorship. Many institutions have devel-
oped programs that pair senior faculty members with new 
assistant professors in similar departments; often these men-
tor/mentee relationships form naturally during the first few 
years of an appointment. The construction of a solid support 
network within one’s home institution fosters an environment 
for growth in both teaching and research for all faculty. 

Teaching Assigment. A faculty member’s teaching assignment 
at predominantly undergraduate institutions during the nine-
month contract is typically the equivalent of four courses 
per term (or 12 contact hours, sometimes split between lab 
and lecture hours). Although much higher teaching assign-
ments existed before the 1970’s, the increasing importance 
of research in undergraduate institutions has resulted in 
lower formal course requirements and higher expectations 
for research. At some institutions faculty have a teaching 
assignment of nine or fewer contact hours, and the American 
Chemical Society’s Committee on Professional Training sets 
fifteen as the maximum allowed for faculty in an approved 
program. A course may be a three-hour laboratory or lecture 
course. Count on class preparation time, office hours, and dis-
cussion or advising sessions to add to the teaching assignment. 
Release time from formal teaching is sometimes granted to 
research-active faculty members.  Release time is also associ-
ated with post-tenure administrative appointments such as 
department chair or head. 

Support 
Internal Support. Prior to starting a career in academe, a young 
academic should ask what internal administrative support 
will be available at the particular institution. Does the institu-
tion or department provide personnel to prepare the supplies 
needed in a teaching laboratory?  Is there someone in the 
department who maintains the instrumentation (all or part of 
major instruments)? Is administrative assistance available for 
the scheduling of meetings, answering telephone calls, copy-
ing exams, etc.? Are teaching assistants who are either gradu-
ate or senior undergraduate students available to assist? Does 
the institution or department supply consumable research 
supplies (routine solvents, gloves, disposable pipets, etc.) to 
the individual research labs? Do stockroom personnel handle 
the collection and disposal of waste materials? 

A faculty candidate also should pose questions relating to pro-
fessional advancement. If the institution expects the potential 
faculty member to be visible in research, that institution will 
supply support to assist in the establishment of a research 
program. At predominantly undergraduate institutions, these 
amounts vary (and typically range from $25,000 to $50,000) 
and are predicated upon size and research expectations of the 
particular program. Unlike what may be found at research 
universities, even moderately priced equipment is often 
shared. If the institution’s mission is primarily teaching, the 
start-up costs may be associated with the purchase of com-
puter equipment and teaching aids. 

External Support. Even before beginning an academic appoint-
ment, a new faculty member should consider writing a pro-
posal for research support (to support personnel, including 
summer salary, supplies, and instrumentation). In the case of 
organic chemistry, the proposal should go to the Petroleum 
Research Fund of the American Chemical Society (ACS-PRF) 
Undergraduate New Investigator Award (www.acs.org/prf) 
or the Research Corporation for Scientific Advancement’s 
(RCSA) Cottrell College Science Award (http://www.rescorp. 
org/grants-and-awards). Each has different criteria, but each 
award is designed to assist a new faculty member in start-
ing a research program. It may be helpful to reach out to 
current awardees to gain a sense of the proposal-writing 
process, and recent award recipients are listed on the respec-
tive websites. Once a research program is established, more 
funding opportunities arise, which include but are not lim-
ited to funding from the National Science Foundation (RUI 
– Research in Undergraduate Institutions, and ROA – Research 
Opportunity Award) and the National Institutes of Health 
(AREA – Academic Research Enhancement Award). As already 
described, additional private sponsorship can be obtained 
from the ACS-PRF and RCSA, as well as the Camille and Henry 
Dreyfus Foundation. 

When beginning the process of proposal preparation, it is 
important to obtain a good sense of the entire grant review 
process of the sponsor, as well as the expectations of the pro-
gram officer and reviewers. It is appropriate for the faculty 
member to contact the program officer about the intent to 
apply for funding. The program officer will serve as a guide to 
the application procedure, as well as provide brief commen-
tary on how the faculty member’s research plan will fit into 
the call for proposals. Participation in workshops such as the 
CUR Dialogues (http://www.cur.org/conferences_and_events/ 
cur_dialogues/) or National Science Foundation Days (http:// 
www.nsf.gov/events) will facilitate this grant-writing process. 

Curriculum 
Major. The traditional core curriculum for chemistry programs 
begins with an introduction to chemistry that is normally 
devoted to chemical principles and their applications. The 
introductory course serves a broad clientele, from potential 
chemistry and biology majors to engineering, pre-medicine, 
nursing, and a variety of other pre-professional students. It 

is, in fact, a major “service course” in colleges and universi-
ties, one that has politically, at least in the United States, 
justified a significant portion of the budget for chemistry 
faculty. Significant changes have taken place in the chemistry 
curriculum since 1989. Driven in part by the large increases 
in enrollment over the previous four decades (1953-1996), 
some chemistry departments now permit students with 
Advanced Placement or International Baccalaureate credit 
to enroll in organic chemistry as their first college chemistry 
course. Others begin the chemistry curriculum with organic 
chemistry or start the organic chemistry curriculum after 
one term of introductory chemistry. The American Chemical 
Society’s Committee on Professional Training (CPT), which 
has the responsibility to broadly define programs of study for 
students who aim to be professionals in the chemical sciences 
at approved schools, has provided guidelines for the core cur-
riculum requirements in chemistry (America Chemical Society 
2008; Larive and Polik 2008). 

American Chemical Society’s Certification Program. The phrase “a 
rising tide lifts all boats” is often used in reference to econom-
ic trends. The graphic visualization of boats rising together 
with the tide, regardless of size or status, can just as well be 
used when considering a policy on national certification. 
That is, while selected components of chemistry programs 
can be grouped, the different levels of resources available to 
academic institutions and their different educational priorities 
prevent them from offering a uniform undergraduate experi-
ence. Through being certified by the American Chemical 
Society (ACS), a student demonstrates that he or she has met 
threshold standards, and potential employers, as well as grad-
uate and professional schools, know that a specific breadth 
of knowledge and experience has been achieved. Having an 
approved program that can meet the academic standards for 
certifying students should be a high priority.  

The American Chemical Society’s CPT establishes Guidelines 
for Approved Programs, approves programs at colleges and 
universities, and defines student certification requirements. 
Undergraduates should have a minimum of “28 semester 
credit hours of basic instruction with comparable emphasis 
on analytical, inorganic, organic and calculus-based physical 
chemistry,” according to the guidelines.  Biochemistry must 
also be a part of the undergraduate curriculum. The 28 credit 
hours of study should also include the equivalent of “seven 
semester credit hours (300-350 contact hours) of laboratory 
instruction.” Under the guidelines, these seven hours would 
include “the synthesis and characterization of inorganic and 
organic compounds, the elementary chemical analysis and 
instrumental methods of analysis, and experimental physi-
cal chemistry.” Laboratory instruction also should include 
“practical experience with instrumentation for spectroscopy, 
separation techniques, electrochemical methods, and com-
puterized data acquisition and analysis” (American Chemical 
Society, 2008). 
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These are, of course, minimum standards, and they do not 
infer requirements for the total chemistry curriculum for 
undergraduates who may pursue specific emphases in chem-
istry when selecting their advanced course requirements. 
They do, however, make a profound statement that a core of 
knowledge exists within every student recognized as a chemi-
cal scientist. 

Minor. The minor in any discipline is designed to offer a cluster 
of courses within a specific field. For chemistry, this option 
for many programs requires a minimum of 20 semester credit 
hours, roughly translating to the equivalent of five courses, 
each with a laboratory experience (200 contact hours). The 
vast majority of those who enroll in organic chemistry are 
there having just completed a two-term general chemistry 
sequence and so, as rising juniors, many have satisfied 80 per-
cent of what is needed to minor in chemistry.  Accordingly, 
upon completion of the two-term sequence in organic chem-
istry, which has general chemistry as a prerequisite, a common 
fifth course is quantitative analysis. The minor keeps open the 
option for a student to major in chemistry prior to taking any 
upper-level courses. 

Course and Laboratory Teaching 
Resources 
In the organic chemistry laboratory, micro-scale organic 
methods and “green” chemistry practices are integrated into 
many programs. Micro-scale techniques have the advantage 
of minimizing waste and costs associated with waste disposal, 
without compromising the learning environment (Singh, 
Szafran, and Pike 1999). With a microwave reactor, it is pos-
sible to extend the methods to many solvent-free or aqueous-
based techniques (Leadbeater 2005; Dintzner, Wucka, and 
Lyons 2006; Zovinka and Stock 2010; Candeias et al. 2012). 
In many situations, students employ one or more spectro-
scopic tools for additional structural identification, such as 
gas chromatograph/mass spectrometry (GC/MS), infrared (IR) 
and nuclear magnetic resonance (NMR) spectrometry.  As a 
result of the availability of this instrumentation, individual 
laboratory experiments rely less on simple organic compounds 
and instead employ more complex, naturally occurring com-
pounds and stereoselective reactions (Leslie, Leeb, and Smith 
2012; Wong, Sultana, and Vosburg 2010). 

Student Recruitment and Mentoring 
Recent pedagogical changes that offer research experiences as 
part of the instructional laboratory experience may, interest-
ingly, alter the career path of those considering a minor or 
even a major in chemistry. The objective of the lab experience 
is to offer students the opportunity to identify and contribute 
to the scholarly work in their field of interest. Mentoring stu-
dents in the research laboratory gives them significant expo-
sure to new ideas that they may not see in typical coursework. 
This is a time when students are most likely to identify their 
own motivation for studying chemistry and is the beginning 

of their preparation for a fruitful a career in the chemical sci-
ences. 

Faculty and Student Collaborative 
Research 
A successful start to any academic career hinges upon the 
development of a faculty member’s research program. Creating 
a niche using external support to produce work that generates 
academic papers is an excellent means to demonstrate pro-
ductivity.  Careful planning is required to determine what the 
faculty member and those working with him or her require to 
be considered successful. With limited resources and a time-
line for tenure and promotion, maximizing productivity is a 
must for the new faculty member.  In most cases, the depart-
ment will furnish the consumables and have adequate instru-
mentation available. The faculty member’s research proposals 
outline the methods to be developed and describe long- and 
short-term goals. With time and proper training of those 
within a research group, the data accumulated by members of 
the group will provide the findings that can be communicated 
in a peer-reviewed journal. The challenge is in how one can 
start with preliminary data, establish proof of principle, and 
then document viability of the research plan. Success will 
lead to the faculty member’s visibility, which will ultimately 
provide funding, further collaboration, and opportunities for 
students to continue to learn and grow in their own career 
pathways. 

Safety. Because sloppy laboratory management can have grave 
consequences, maintaining a culture of safe laboratory prac-
tices is of paramount importance, especially when faculty 
are entering the college/university ranks. From freshman to 
senior-year classes, safe laboratory management is the first 
topic that should be covered in all instructional laboratory 
sections. Laboratory instructors and teaching assistants have 
safety as their highest priority while monitoring the students 
in the laboratory section.  And while it is true that students 
learn best from their mistakes, a wet lab is not the proper set-
ting for trial and error practices. Proper procedures must be 
followed, given the inexperience of all first-time researchers 
(National Research Council 1995). All experimental chemists 
need to approach their work with a “what if” attitude, and 
students need to learn how to avoid preventable accidents. 
This is especially true when they are performing independent 
research.  Safety is often the first topic discussed by the mentor 
with the student, and a “virtual leash” or steady supervision 
is often required until the mentor is confident that the stu-
dent will perform experiments safely. The American Chemical 
Society has an informative website that can assist in this 
endeavor (http://memberhsip.acs.org/C/CCS/). A structured 
environment, which includes proper attire, a thoughtful plan 
of action when performing a reaction, good general house-
keeping practices, and communication among all members 
of the laboratory, can prevent many accidents. Part of the 
process of professional development is taking ownership of 

one’s work, which includes performing independent research 
in a safe environment. 

Data Handling and Information Retrieval. All scientists rely on 
qualitative data and quantitative analysis. An example illus-
trating this point is a beaker of water placed on a hot plate. 
The necessary qualitative data or evidence that it is “hot” 
can be obtained by placing one’s hand near the hot beaker. 
This qualitative observation can be validated quantitatively 
by placing a thermometer into the beaker of water. Similarly, 
in a program that includes researchers of different ages, back-
grounds, experience, and interests, everyone must be educated 
in how best to handle and analyze their data qualitatively and 
quantitatively. Once equipped with the knowledge of how to 
properly observe, record, and analyze data or findings, the 
researcher will be able to properly store this information for 
future use when writing a manuscript or preparing a presenta-
tion. 

The medium for record keeping twenty-five years ago was the 
laboratory notebook, which documented all research activities 
and was the most effective means of recording and storing 
data. Today wireless campuses allow the processing of data 
at any location, and laptops and portable data storage (jump 
or flash drives and online storage) are the norm. What is and 
always will be a time-honored tradition is the need to document 
reaction observations in an organized fashion. 

Advances in organic chemistry, especially in the area of syn-
thetic methodology, occur at a very rapid pace, and students 
and faculty should not have to contend with barriers to access-
ing the primary literature. Access to the chemical literature 
is an essential component of an ACS-approved chemistry 
program. The underlying principle is that the most effec-
tive researcher is one who can properly search the chemical 
literature. With ACS certification, faculty and students have 
access to no fewer than 14 journals, all from the Committee 
on Professional Training’s list of approved journals. This 
includes at least one from each of the following areas: ana-
lytical, biological, inorganic, organic, and physical chemistry 
(ACS-CPT Journal List 2008). ACS-approved programs have 
access, when researchers perform literature searches, to a host 
of referred journals in the chemical sciences, as well as access 
to full abstracts in Chemical Abstracts. Many institutions are 
now able to access web-based tools such as SciFinder® (https:// 
www.cas.org/products/scifinder) and Reaxsys® (https://www. 
reaxys.com/info/) to enhance and facilitate searching the 
chemical literature. 

Skill Set. Time, patience, and the willingness to learn are key 
ingredients when developing the skills to be an organic chem-
ist. An excellent starting point for a first-time student in a 
lab is updating the chemical and equipment inventory.  This 
task is simple, yet very instructive for any first-time researcher 
because it helps the student become knowledgeable and famil-
iar with the materials he or she will encounter in the research 
lab. Once the task of laboratory organization is completed, a 
newcomer is paired with a senior member or members of the 

group so that the common practices of reaction setup and 
monitoring are followed. When effectively put into practice, 
knowledge will be transferred and skills developed at a moder-
ate, yet productive, pace. 

Similarly, new students will need to become proficient in 
using the instrumentation available to the research group or 
department. Acquiring these important skills demonstrates 
independence and, in certain instances, the ability to trouble-
shoot equipment problems. Having the students generate 
in-house guides or rubrics offering step-by-step instruction 
in how an instrument is used is an effective mechanism in 
their achieving proficiency with the equipment. Such guides 
are not only necessary for first-time researchers but also are 
informative for others who need to use particular instruments 
in the department. 

Closure on projects and experiments is perhaps the least-
emphasized, yet most important, skill to be acquired. An 
inclusive list would contain updating one’s reaction page, 
thinking about the next reaction or series of reactions, and 
most importantly, leaving the lab as one found it.  This 
includes cleaning glassware, restocking solvent bottles, and 
returning the chemicals/equipment to the stockroom. 

With the acquisition of the necessary skills to run, monitor, 
work up, purify, and characterize materials prepared in a 
research lab, students are labeled as “trained.”  The correlation 
between productivity and a stage at which one is classified as 
trained is obvious. A proficient sophomore research student 
is a very attractive commodity when he or she is considering 
graduate programs, as well as internal and external summer 
research opportunities and even study-abroad research experi-
ences. The dividends are numerous (Forbes and Davis 2008). 

Formulation and Dissemination of Results. The first definable 
characteristic of scientific inquiry in the physical sciences is 
the problem statement. Research begins with the process of 
formulating a problem statement, which will identify the area 
of research to be explored. An inquisitive mind and a desire to 
conduct research will only go so far.  The mentor is charged 
with providing guidance, but the student is helped to focus on 
the task at hand by having a well-composed problem statement. 

For many students, the statement emerges from repeated dis-
cussion and is fine-tuned through searching the chemical lit-
erature. Once composed, a well-structured problem statement 
can serve as the cornerstone of a research program and also is 
often one of the first points stated when the researcher makes 
a presentation or submits a proposal. To be able to effectively 
communicate one’s research program in a sentence—not just 
in a 15-minute synopsis or an hour-long lecture—is an exercise 
worth pursuing. Many students, in fact, will have the opportu-
nity to give a formal research presentation prior to graduation, 
in an on-campus research symposium or perhaps a regional 
meeting. This oral presentation will center on his or her prob-
lem statement and provides students with good experience for 
any subsequent research in graduate school. 

https://reaxys.com/info
https://www
www.cas.org/products/scifinder
http://memberhsip.acs.org/C/CCS
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Sustaining an Active Research Program 
Undergraduate education is stronger and more meaningful 
when it contains a consistent and engaging research com-
ponent. As outlined above, students build skills in problem 
solving, organizing and communicating information, and 
working in a team environment. In this team environment, 
often the experienced or senior students in the laboratory take 
initiative to teach their junior counterparts the techniques 
and skills mentioned above, including searching the chemi-
cal literature and preparing a poster or short presentation. For 
faculty members, the mentoring experience with undergradu-
ates is immensely beneficial to furthering the faculty member’s 
research project, but also more importantly to the develop-
ment of the students as scholars in the field. 

The key to success in maintaining a thriving undergradu-
ate research program includes dissemination of data (both 
publications and presentations with student co-authors), and 
sustaining an active network of collaborators and colleagues, 
which ultimately leads to visibility in the field of chemical 
research.  Visibility leads to external research funding.  Far too 
often research is given a back seat amidst the daily demands 
of an academic career, but with careful planning and wise use 
of start-up funds (internal and external), a faculty member 
can quickly create momentum. Constant communication 
on what has been done, what is in the research pipeline, and 
what is anticipated will provide the greatest dividends. Other 
productive activities for a new faculty member can include 
organizing a regular seminar series at the institution, inviting 
outside scholars to speak, and participation in professional 
workshops. These activities can also add to the experience of 
students in addition to contributing to institutional visibility. 

Professional Ethics 
The relationship between mentor and student is sacred. A 
mechanism must be in place whereby an open dialogue can 
occur at any time between the two parties. Because research 
and frustration go hand-in-hand, timely reminders are needed 
of the ethical responsibilities of both mentor and student on 
how best to act and make the decisions necessary to maintain 
a healthy and productive research environment.  While not 
listed as a requirement for most programs, a separate course 
on professional ethics should be part of the curriculum of 
every chemistry major.  As it stands currently, many programs 
include discussions of professional ethics as part of coursework 
and also on an individual basis through meetings and group 
discussions. Guidelines on academic professionalism are avail-
able through the web site of the American Chemical Society 
(http://portal.acs.org). 

Conclusion 
Bruce Alberts, before becoming president of the National 
Academy of Sciences, described a scientific career as one that 
encounters a number of obstacles, which succeeds only upon 
achieving the status of a doctorate in philosophy (Alberts 
1994). The trajectory from freshman scientist to PhD candi-

date can be very difficult, especially without sufficient direc-
tion from faculty. Each of us should be honored to partici-
pate in the advancement of any young chemist’s career. The 
relationship between student and mentor is invaluable and 
extends far beyond the confines of the undergraduate institu-
tions. We believe that our roles as educators are not only to 
teach the disciplinary subject matter but also to become true 
mentors to students and junior faculty as they embark on 
their own careers. The topics and skills detailed above regard-
ing both teaching and research are intended to assist all those 
entering the field of academe. 

Helpful Resources 
American Association of University Professors (AAUP). http:// 
www.aaup.org/aaup 

American Chemical Society’s Committee on Professional 
Training (ACS-CPT). 
http://portal.acs.org/portal/PublicWebSite/about/gover-
nance/committees/training/acsapproved/degreeprogram/ 
WPCP_008491 

Academic Excellence – Michael P. Doyle, editor, published by 
Research Corporation. 
http://www.rescorp.org/gdresources/uploads/files/publications/ 
academic_excellence.pdf 

Chronicle of Higher Education. 
http://www. chronicle.com 

Funding opportunities 
Research Corporation for Science Advancement – grants and 
awards. 
http://www.rescorp.org/grants-and-awards 

American Chemical Society – Petroleum Research Fund. 
http://portal.acs.org/portal/acs/corg/content?_nfpb=true&_ 
pageLabel=PP_SUPERARTICLE&node_id=1251&use_ 
sec=false&sec_url_var=region1&__uuid=0f596290-bd62-
4634-9532-54a4df5d86c7 

National Science Foundation. 
http://www.nsf.gov/funding/ 

National Institutes of Health. 
http://grants.nih.gov/grants/funding/funding_program. 
htm#RSeries 

Camille and Henry Dreyfus Foundation. 
http://www.dreyfus.org/awards/overview_and_programs.shtml 

Laboratory Techniques and Resources 
Not Voodoo - Demystifying Synthetic Organic Laboratory 
Technique 
http://chem.chem.rochester.edu/~nvd/ 

Al’s Notebook - Commonly used experimental procedures and 
for synthetic chemists 
http://www.alsnotebook.com/ 

Literature Review and Dissemination of Data 
ACS Style-Guide. 
http://pubs.acs.org/page/books/styleguide/index.html 

SciFinder. 
http://cas.org/products/scifindr/index.html 

Reaxsys. 
https://www.reaxys.com/info/ 

Gordon Research Conferences. 
http://www.grc.org/ 

National Organic Symposium. 
http://www.organicdivision.org/ama/orig/NOS/index.html 

McLaughlin and Forbes dedicate this manu-
script to Professor Michael P. Doyle on the occa-
sion of his 70th birthday and in recognition of 

his excellence and commitment to 
undergraduate research. 
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and heterocyclic scaffolds. Her work is supported by Bard College, 
the ACS-PRF (UNI) and the Research Corporation for Scientific 
Advancement (Cottrell College Science Award). 

David C. Forbes 

David Forbes is a professor of chemistry at the University of 
South Alabama. His training both as a graduate student in 
the labs of Professor Scott Denmark at the University of Illinois 
Urbana-Champaign and as a post-doctoral research associate with 
Professor Michael Doyle, which started at Trinity University and 
continued at the University of Arizona, was in the area of synthet-
ic organic chemistry. David has mentored over 50 undergraduate 
research students since his academic appointment in 1998 and 
has maintained an externally funded research program which 
centers on the development and application of new synthetic 
methodologies. David currently serves as chair of the the chem-
istry department.  In 2006 he was honored with a Henry Dreyfus 
Teacher-Scholar Award, and he currently serves on the Executive 
Committee of the Arnold and Mabel Beckman Foundation 
Beckman Scholars Program. 

Michael P. Doyle 

Michael (Mike) Doyle is internationally regarded in the field of 
organometallic catalysis and is a major driving force in the devel-
opment of dirhodium complexes for relevant synthetic organic 
transformations. In addition, Doyle is equally celebrated for his 
efforts and leadership in the promotion of undergraduate research. 
He completed his graduate studies at Iowa State University as 
an NIH fellow and continued on to his postdoctoral training at 
the University of Illinois, Chicago. Shortly thereafter, he joined 
the faculty at Hope College and rose to the rank of full profes-
sor by 1974. Doyle is currently the chair of the Department of 
Chemistry and Biochemistry at the University of Maryland where 
he continues to mentor undergraduates, graduate students, and 
postdoctoral scholars. He has been the recipient of numerous 
awards and accolades throughout his career, including the Camille 
and Henry Dreyfus Teacher-Scholar Award (1973) and the Arthur 
C. Cope Scholar Award (2001).  He has authored over 250 publi-
cations, 10 books, and 20 book chapters. Most notably, his publi-
cations feature more than 130 undergraduate coauthors. 

THE REGISTRY OF 
UNDERGRADUATE 

RESEARCHERS 

The registry of undergraduate researchers has 
nearly 10,000 student registrants and is actively 
growing as juniors and rising seniors submit and 
update their profiles.  Access to the Registry costs 
$1,500 for a full subscription. CUR Institutional 
Members are offered a discounted rate of $1,200, 
and Enhanced Institutional Members receive 
complimentary access.  The full subscription 
includes all academic departments, and will 
grant access to anthropology/archaeology, arts/ 
humanities, biology/biochemistry, business, 
chemistry/biochemistry, economics, education, 
engineering, English and linguistics, environmental 
studies, geosciences, health professions, history, 
journalism and communications, mathematics/ 
computer science, physics/ astronomy, political 
science, psychology, social work and sociology 
disciplines.  Departments can subscribe to their 
discipline-specific registry for $300 (about the cost 
of a single recruiting trip).  For more information, 
please visit http://www.cur.org/projects_and_ 
services/registry/ 

The students themselves submit the profiles 
contained within the registry.  They include 
disciplinary interests, geographic preference, 
research experience, and transcript information. 
The database allows targeted recruiting efforts 
of students who plan to pursue an advanced 
degree, and who have research experience. 
Students interested in creating a profile can visit 
http://www.cur.org/projects_and_services/registry/student_register/ 

SUBMISSION 
Guidelines 
General Criteria — 
The CUR Quarterly publishes articles relating to all aspects of under-
graduate research that are of interest to a broad readership. Articles 
regarding the effects of the research experience on the development 
and subsequent endeavors of students, and how to initiate, support, or 
sustain undergraduate research programs are appropriate for this journal. 
The CUR Quarterly is not the appropriate venue for publishing results of 
undergraduate research. 

Editorial Policies — 
The CUR Quarterly is the voice of members of the Council on 
Undergraduate Research. All articles are peer-reviewed. Editorial judg-
ment regarding publication of manuscripts and letters rests with the 
Editors. Concerns about editorial policies and decisions should be 
addressed to the Editors. 

Manuscripts 

Prepare to Submit — 
• Copy of article (MS Word or compatible format, Times font, 12-point, 
double-spaced, 1 inch margins, and single-spacing between sentences). 
2000-3500 words is the typical length of an article, but longer or shorter 
articles may be appropriate for certain topics. 

• Key words for indexing (up to 10). 

• Personal information 

— Institutional title, mailing, and email addresses for the 
corresponding author. 

— Biographical sketch for each author (4-6 sentences). 

• Proper Citations. Refer to the Chicago Manual of Style citation 
guidelines-author-date style (http://www.chicagomanualofstyle.org/ 
tools_citationguide.html). 

How to Submit — 
Authors are encouraged to discuss disciplinary articles with the appropri-
ate Division Editor prior to submission. Contact information for all Editors 
is listed at the front of every issue of the CUR Quarterly. Once you are 
ready to submit you will need to visit http://curq.msubmit.net and com-
plete the online submission process. 

Book Reviews 
The CUR Quarterly publishes short reviews of books and other new pub-
lications the editors deem of interest to the undergraduate research com-
munity. Books or other publications will be reviewed within 12 months 
of publication. The Book Review Editor will select appropriate titles for 
review and solicit reviewers. In order to ensure that the reviews are as 
timely as possible, the Book Review Editor will expect to receive finished 
reviews within two months of assignment. Each printed issue of the CUR 
Quarterly will include one review. 

Suggested titles for review and book reviews should be submitted via 
email to: 

Book Review Editor 
Ami Ahern-Rindell 
ahernrin@up.edu 

CUR Comments 
The CUR Quarterly will consider for publication scholarly commentaries 
from readers on issues vital to the health and vigor of the undergraduate 
research enterprise. CUR Comments should be limited to 250 words, and 
must be on topics relevant to CUR’s mission. CUR Comments will be pub-
lished at the sole discretion of the Editors and will be edited if necessary. 
The writer will be shown the edited version for her/his approval. 

Undergraduate Research Highlights 
Highlights consist of brief descriptions of recent (past six months) 
peer-reviewed research or scholarly publications in scholarly journals. 
These publications must be in print and must include one or more under-
graduate co-authors. A quarterly call for submissions will be sent to all 
members and posted on the CUR Web site. 

Submissions should include: 

• Title of the article and full journal citation (inclusive pages). 

• A brief description (3-5 lines) of the research and its significance. 

• Title and department or program affiliation of the faculty member. 

• A brief description of the student co-author(s). Include the year of 
study in which the student(s) undertook the work, the opportunity 
through which the work was undertaken, (independent study project, 
summer project, REU program, senior thesis project, etc.), and the cur-
rent status of the student (graduate school, employed, still enrolled, 
etc). 

• The source of funding for the work. 

For questions, contact: 

Undergraduate Research Highlights Editor 
Nicole Bennett 
bennettns@appstate.edu 

For questions, contact: 

CUR Quarterly Editor-in-Chief: 
Kelly McConnaughay 
Associate Dean of Liberal Arts and Sciences 
Bradley University 
kdm@bradley.edu 
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