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From CUR’s President
A

s I come to the end of my
term as CUR’s president, I
find myself even more excited
about the future of undergraduate research, scholarship, and
creative activity than I was a year
ago. Over the course of the year,
I have had the pleasure of talking with many of you at conferences, workshops, or your home
institutions. Each encounter has
added to my enthusiasm and
raised my expectations for the
future of CUR and undergraduate research.

Our authors in this edition present multiple stories and vignettes that encourage us to think about the senior capstone
course as an opportunity both to expand opportunities for
undergraduate research and to rethink and revise curriculum at the departmental and institutional levels. Ellen Hay
and her colleagues rethought their curriculum by addressing
what they learned from other institutions in the Midwest
about the need to explicitly teach research design and implementation. They more carefully designed coursework and
curriculum to support students’ engagement in their own research projects. Donna Chamely-Wiik and her colleagues put
forward a model that is scalable and that challenges institutions of all sizes to think about how to offer research experiences to all students.

Even though the future is bright, this is no time for complacency because we face many challenges. During the past
year, three of these challenges have been repeatedly emphasized to me in the course of discussions with my CUR
colleagues. First, we need to expand the number of undergraduate research opportunities available to students.
Second, we need to develop and find new and innovative
funding methods at a time when traditional resources are
unlikely to increase.

Over the past several years, we have benefited from undergraduate research’s being identified as one of the ten highimpact practices (Kuh, 2008) promoted by the Association
of American Colleges and Universities (AAC&U) and other
groups. These practices are often described and interpreted
as ten discrete learning opportunities for students. However,
the reality is that many of them overlap. Depending on the
topic and discipline, a research-based capstone experience
may incorporate common intellectual experiences, writing
intensive coursework and projects, collaboration, research internships, exploration of other cultures and world views—or
all of the above in combination. As we re-think curriculum,
my hope is that we can use the capstone experience as a stimulus to expand and redefine research-rich curricula and programs for all students.

The third challenge is addressed in this current issue of the
CUR Quarterly: We need to embed undergraduate research in
curricula in meaningful ways, an undertaking that presents
special concerns for all of us in higher education. How do
we expand research opportunities for undergraduates beyond special programs or summer experiences? How can we
make participating in a research project a common experience for more college students? One of the most promising
methods for doing so is through a senior capstone course
that includes a research experience. This is not as easy as it
sounds, however. I am reminded of the colleague who told
me what happened when her department instituted a required senior thesis. The resulting theses were so weak that
faculty members quickly realized they would have to redesign their curriculum to support their new requirement. To
the credit of that department, it implemented a curricular
revision that worked to benefit both faculty and students,
allowing students to develop the skills they needed to produce a quality senior thesis. Instituting a required research
experience can be anticipated to have similar results at other institutions.
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I want to close by thanking you all for your work in support
of undergraduate research. Being CUR President has been one
of the true joys of my career. I look forward to continuing my
work in CUR along with you in the coming years.

Julio Rivera
CUR President
Provost and Professor of Geography
Carthage College

Council on Undergraduate Research
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From CUR’s Executive Officer
M

any of the articles in this
edition of the Quarterly focus on undergraduate research,
scholarship, or creative activity as
a capstone experience, describing
various approaches across a diverse
array of disciplines. What unifies
these articles is attention both to
establishment of rich and productive culminating research experiences and to skillful design of the
student’s journey to the capstone.
And capstones are springy launch pads. Students presenting
their research at the National Conference on Undergraduate
Research held at the University of Kentucky in April were capping their undergraduate research experience with a public
display of their achievements, but Janus-like, they also were
looking forward to the next stage in their careers. Faculty and
administrators gathered to share their knowledge and expertise in undergraduate research theory and practice at the CUR
Biennial in Washington, D.C., in June had the opportunity to
present, interact, and reflect. Many left with revitalized strategies and the beginnings of exciting new research and education partnerships and projects.
Capstone experiences for CUR as an organization are
analogous to capstone research experiences for students and
faculty: They are marked by public dissemination of outcomes
and serve as platforms for CUR’s future development. Two
important CUR initiatives, one focused on community
colleges, the other on systems and consortia, will have
important publication milestones this year. For more than a
decade, CUR has received National Science Foundation (NSF)
funding for STEM faculty professional-development programs
that have helped to transform undergraduate research
environments at more than 300 academic institutions.
The two most recent grants, “Developing Undergraduate
Research at Community Colleges: Tapping the Potential of
Undergraduate Research” (Principal Investigators Nancy
Hensel and Brent Cejda) and “Transformational Learning
Through Undergraduate Research: Comprehensive Support
for Faculty, Institutions, State Systems and Consortia”
(Principal Investigators Mitchell Malachowski, Jeff Osborn,
Kerry Karukstis, and Elizabeth Ambos; Project Coordinator
Shontay Kincaid) will come to a close in 2014. These projects
will leave a substantial legacy, marked by two significant
publications to be released later this year and in 2015. The
first, generated from the work led by CUR’s former Executive
Officer Nancy Hensel (now President of the New American
Colleges and Universities), and Brent Cejda, Executive Officer
of the National Council of Instructional Administrators

(NCIA), an affiliate of the American Association of Community
Colleges, will be published by CUR and will highlight the
lessons learned through the work conducted with community
colleges across the United States. This work uncovered both
the opportunities and the challenges associated with initiating
and sustaining undergraduate research in the two-year college
environment. Eighteen of the program’s participants discuss
the growth of undergraduate research opportunities on their
campuses in Tapping the Potential of All: Undergraduate Research
in Community Colleges, which will be released this summer.
The second publication will be a collaboration between CUR
and the Jossey-Bass New Directions in Higher Education series
on a special theme issue titled “Enhancing and Expanding
Undergraduate Research: A Systems Approach.” This publication is slated to appear in early 2015 and will include chapters
from each of the six state systems and consortia with which
CUR has worked over the last four years to expand and institutionalize their undergraduate research programs. These systems are the City University of New York, the Pennsylvania
State System of Higher Education, the University of Wisconsin,
California State University, the Council of Public Liberal Arts
Colleges (COPLAC), and the Great Lakes Colleges Association
(GLCA). Each of the chapters will focus on the processes of
deep organizational and cultural change within the 80 institutions of these six systems that have led to significantly
enhanced and well-developed undergraduate research environments, as well as the distinctive paths each system or consortium has followed. The CUR/Jossey-Bass publication will
provide important insights about how complex educational
organizations experience lasting change when they commit to
the high-impact practice of undergraduate research.
So how will CUR cap these capstones? The answer will clearly
come from the interactions between the dynamic leadership
of faculty, staff, and students at the hundreds of institutions
that form CUR’s membership and the pressing needs for higher education in the 21st century to remain relevant, affordable, and high in quality. We are moving forward on a number
of fronts, and as always, I encourage you to send your ideas to
me at eambos@cur.org.

Elizabeth Ambos
Executive Officer
The Council on Undergraduate Research gratefully acknowledges
support from the National Science Foundation for the Division
of Undergraduate Education grants 09-202075 (Principal
Investigators: Malachowski, Ambos, Osborn, and Karukstis) and
09-20083 (Principal Investigators: Cejda and Hensel).

www.cur.org
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From the CURQ Issue Editor
Undergraduate
Research in
Capstone Experiences
In the twenty-first century, undergraduate research flourishes
across the entire curriculum,
and in response, past editions
of the CUR Quarterly have highlighted undergraduate research
experiences in general-education
courses, study-abroad programs,
community-based research projects, and many other venues.
Traditionally, however, capstone courses have been the venue where students are most likely to engage in undergraduate research. Our theme for the Summer 2014 CUR Quarterly
returns us to this classic role of capstone courses in developing, mentoring, and assessing undergraduate research. The
articles and vignettes in our summer issue highlight the diverse and innovative nature of undergraduate research in
capstone experiences across the humanities, social sciences,
and sciences.
Donna Chamely-Wiik and colleagues from Florida Atlantic
University describe a Quality Enhancement Plan (QEP)
with a focus on the scaffolded integration of research into
capstone experiences. The authors describe a pilot program
across honors courses in accounting, biology, and political
science. A set of six core student-learning outcomes that
develop during the research cycle were articulated as part
of the QEP. The authors report valuable assessment data on
those learning outcomes from the pilot program, as well
as lessons learned. Ellen Hay and colleagues describe the
development of research-methods modules to better prepare
students methodologically for their research in the capstone
known as Senior Inquiry. The authors describe how multiple
departmental faculty in communication studies at Augustana
College are able to teach those methods in which they have
the greatest depth of knowledge. Students must take one
module from “Artifact Research” and another module from
“Human Subjects Research,” with a third module of their
choice from either area.
Michael Posnick describes a year-long senior-thesis capstone
in the Department of Dance and Theatre at Manhattanville
College. Students matriculate from a course in the fall semester focused upon the writing of a research paper to a
spring course devoted to the preparation and presentation
of an original work inspired by and rooted in the research
paper. Rubrics are provided for the evaluation of the fall-se-
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mester and spring-semester capstone courses. Preparation for
the capstone actually begins with a first-semester gateway
course, Creative Process, in which students are introduced to
the collaborative mix of dance and theatre. The internationally focused article in this issue provides a most useful comparative perspective on capstone experiences. Mick Healey
from the University of Gloucestershire collects and discusses
seven case studies of capstone and final-year projects from
universities in the United Kingdom, Australia, New Zealand,
and the Netherlands.
I also encourage you to explore the four insightful articles
in the summer edition of the CURQ on the Web. Douglas
Stamps of the University of Evansville outlines the vertical
integration of a capstone for mechanical-engineering
students composed of six courses that are connected through
topical themes and that feature teams of freshmen through
seniors. The six courses are spread throughout each year
of the curriculum from the freshman year to a capstone
in the fall and spring of the senior year. Lee Coates and
colleagues from Allegheny College continue the theme of
scaffolding with an analysis of the curricular connections of
the campus’s First-Year/Sophomore Seminar, Junior Seminar,
and Senior Project. The authors note how summer research
and other campus-wide events support the senior-year
capstone while also describing case studies from biology,
psychology, and English. Christopher Kim and David Shafie
of Chapman University highlight an intriguing campus
environmental audit as a senior-capstone experience for a
new interdisciplinary BS degree in environmental science
and policy. The authors outline the structure, syllabus,
sustainability survey, dissemination, and assessment of the
capstone course. Jessica Sautter from the University of the
Sciences reminds us of the powerful role of secondary-data
analysis in capstone research in social science. She describes a
secondary-analysis model for capstone courses and provides
a particularly useful table of key datasets available for social
science research in various disciplines.
Our print vignettes in the Summer 2014 CURQ Quarterly
highlight a capstone contract for students in the humanities;
a capstone experience in kinesiology that includes
submission of a manuscript to an undergraduate research
journal; a two-semester capstone course that has the dynamic
of an engineering startup; and assessment of a biology
capstone as a tool to evaluate and revise a departmental
curriculum. Additionally, the vignettes in CURQ on the
Web describe how communication students do assessment
work in capstone experiences; how sociology-anthropology
students make conscious connections between previous
coursework on theory/methods and their capstone course;

Council on Undergraduate Research
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and how chemistry students benefit from a departmental
restructuring of the curriculum and expansion of the senior
capstone from one semester to a full year in order to improve
the quality of the research experience.
Taken in their totality, these insightful articles and vignettes
remind us that the capstone course must not be viewed as
an isolated silo in our departmental curricula. The research
highlighted in the Summer 2014 CUR Quarterly makes
clear that capstone courses are strongest when connected
to theory, methods, and gateway courses. Beyond the
scaffolding of the capstone experience, several of our authors
note the benefits of expanding a capstone from one semester
to a year-long experience. Finally, capstone courses are a rich
venue for assessing not only undergraduate research but also
the quality of our departmental and program curricula.

James T. LaPlant
Valdosta State University
CURQ Issue Editor

CUR Calendar
JUNE 2014
28-July 1	CUR Conference:
“Creating the Citizens of Tomorrow:
Undergraduate Research for All”
Washington, D.C.

JULY 2014
17-21 	Proposal Writing Institute, University of South
Alabama, Mobile, AL
18-20	Joint CUR-NCIA Workshop for Community
College Faculty, Southeast Community
College, Lincoln, NE

SEPTEMBER 2014
CUR Councilor Nominations Open

Get Involved!
Take your dedication
to undergraduate
research to the next
level by running for CUR
Councilor or Officer;
check your inboxes this
fall for the links to apply.

2	Registration Opens for Applications to
Posters on the Hill

OCTOBER 2014
CUR Officer Nominations Open
	Registration Opens for Applications to the
National Conference on Undergraduate
Research
22	CUR-ISSOTL Pre-Conference Event, University
of Laval, Quebec, Canada
26-28	Conference on Research Experiences for
Undergraduates Programs (CORE-UP),
Arlington, VA

NOVEMBER 2014
5
7-9

Applications Due for Posters on the Hill
	Creative Inquiry in Arts and Humanities
Institute, University of Wisconsin, Milwaukee

	Be sure to check www.cur.org for the most up-todate news and the Event Calendar.
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CUR Focus

Ellen Hay, David Snowball, Sharon Varallo, Wendy Hilton-Morrow,
Stephen Klien, Augustana College

Research-Methods Modules: Preparing Students
for the Capstone in Communication Studies

O

ne of the challenges in preparing undergraduate students to conduct independent research is grounding
these young researchers in the methodology of the
discipline so that they can actually gather and analyze data.
While students certainly read the primary literature of the
field, this is not always sufficient to equip them to execute
their own studies. It is a particular problem in interdisciplinary fields, such as communication studies, that use a variety
of different objective and interpretative approaches to investigate human messages and interactions. It is difficult for
students to fully comprehend the intricacies of identifying
relevant samples, designing strategies for collecting data, and
employing appropriate means for considering results. This
was the challenge that we encountered as we restructured
our major in communication studies to include a capstone
experience. The solution we developed, a series of “methods
modules,” is outlined below.

The Context
Located in Rock Island, Illinois, Augustana College is a
private, liberal-arts institution enrolling approximately
2,600 undergraduates. Augustana operates on a trimester
calendar, with three ten-week terms in the academic year.
Students typically take ten courses (30 credits) a year, and
faculty teach seven courses (21 credits). In addition to a
common core curriculum, all students complete a seniorinquiry project in their major field of study. One of our
unique offerings is “Augie Choice,” a $2,000 grant that
every student receives to pursue international study, an
internship, or a faculty-mentored intensive research project.
The Department of Communication Studies is the sixth
largest at the college in terms of student enrollment. We offer two majors, one in communication studies and one in
multimedia journalism and mass communication. The department currently enrolls approximately 100 majors and
30 minors. In this article, we will be focusing on the major
in communication studies, which enrolls approximately 70
students. These majors complete 28 credits, 19 in required
courses and nine in elective courses. Requirements include:
■■ two of three gateway courses (social relationships, political communication, or social influences of advertising)
■■ one public-presentation course (public speaking, oral
advocacy, performance studies, or business and profes-
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sional communication)
■■ one communication-theory course (rhetorical traditions, social-scientific approaches, or media/mass
communication)
■■ three one-credit research-methods modules
■■ a two-term, four-credit senior-inquiry capstone (a traditional independent research study or a civic-engagement/social-action project)

Development of Methods Modules
For many years, the Department of Communication Studies
has encouraged seniors to conduct research, and we have
tried many models. During most of the 1990s, each student
conducted a year-long independent research project supervised by one faculty member for the duration of the year.
Later on, in part to combat senioritis, we condensed the yearlong, three-term project to two terms. Soon thereafter, when
the number of majors grew and our patience wore thin, we
stopped asking students to complete the actual research because even well-conceived projects were methodologically
unsophisticated and the resulting data were poorly gathered
and analyzed. Ultimately, we settled on a senior project that
required students to conduct a major literature review and
design a workable study, but not to actually conduct that
research.
Ten years ago, the faculties of all the academic programs at
the college were challenged to include senior inquiry as a
part of their majors. As conceived at Augustana, senior inquiry is a substantive independent research project that
students complete under the direction of faculty. From past
experience, we knew all too well the pitfalls that come with
simply mandating undergraduate research without fully supporting student learning and faculty teaching. When faced
with our new requirement, we examined how we might
modify our curriculum to ensure that students could competently carry out the research projects they were proposing. Other communication departments across the country
also were wrestling with this issue. In 1988, Frey and Botan
(251) noted that fewer than half of the four-year programs
in communication required a research-methods course. By
2011, according to a survey by Parks et al. (410), more than
80 percent of the programs had such a requirement.

Council on Undergraduate Research
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The situation was further complicated by the interdisciplinary nature of research in our field. Some of us on the department faculty are social scientists, others are rhetoricians,
and others follow a critical/cultural approach to research.
Balancing the instructional time devoted to quantitative and
qualitative methods of research is difficult, and often students receive less of an introduction to qualitative approaches. Parks et al. noted in 2011 (419) that “courses continue to
emphasize quantitative methods at the expense of instruction in qualitative methods. Standard qualitative research
approaches such as ethnography, the analysis of cultural artifacts, interviewing, and observational work received major
coverage in no more than a third of the reported courses.
Similarly, only a quarter to a third of the courses surveyed
included class activities related to qualitative data analysis,
participant observation, and interviewing.”
The unanswered question for us was: How can we most
effectively teach undergraduates the skills, perspectives, and
sensitivities they need to conduct effective research? To help
answer this question, we examined how other Midwestern
institutions of higher education approached the teaching
of research methods at the undergraduate level. Our broad
survey of ten institutions included both public and private
undergraduate-only and graduate schools. The survey
revealed three widespread deficiencies.
First, as cited earlier, not all institutions explicitly address the
need to teach research at the undergraduate level. While one
might not be surprised that some very solid undergraduate
colleges have no such coursework, at first glance it is
surprising that research universities have nothing either.
On reflection, those institutions’ focus on graduate-level
education and research might explain the absence. This
laissez-faire model is deficient because it assumes that casual
contact with finished research projects (e.g., reading and
discussing a journal article) is sufficient to prepare students
to produce such projects. We know that unless such processes
are made explicit, explained, illustrated, and tested, students
will not comprehend them.
Second, courses are commonly misdesigned. Our survey
revealed only two models, neither of which meaningfully
accommodates the breadth of research methods. The first
model is the all-methods-to-all-people hybrid, that is, a
single course that attempts the “method a week” teaching
strategy. Examples of typical descriptions include: “Students
are introduced to communication and rhetorical methods
including design of experimental, survey, textual, rhetorical,
and ethnographic research.”
Another typical description says, “This course presents students with a wide variety of qualitative and quantitative
research methods for doing research in communication, in

scholarly and professional contexts [including] the philosophical rationales undergirding these varied research approaches [and] a hands-on sense of communication research
methods, including: survey research, content analysis, experimental approaches, interviewing, discourse analysis, field
research, and historical methods.” The second model combines an overview theory course and an overview methods
course into a single package. For example, “Communication
Theory and Research: The capstone course in communication studies. Designed to help students critically analyze
what they have learned in previous classes and to actively
build on that body of knowledge through personal research.
Examines major theories from all corners of the communication discipline and evaluates the utility of those theories.”
Both the all-methods hybrid model and the overview theorymethod model have four deficiencies: content is rushed, faculty are required to teach about tools that they themselves
have never used, students do not necessarily have a chance
to explore those methods most relevant to their own interests and values, and students are not afforded the opportunity to engage in meaningful study design and execution.
Third, courses are not coherently integrated into curriculum/curricula. We found no instance in which the research-methods
course was consciously sequenced into a developmental curricular model. In most curricula, it is an elective in the major.
This unstructured model means that communication-studies
students are not consistently exposed to the knowledge before they require it.
A secondary examination of four of the eight commonly
used textbooks on research methods used in communication studies suggested that most of them are designed for the
stand-alone, all-inclusive approaches that we find problematic. The most widely used methods textbooks are between 400
and 600 pages in length and address research ethics, statistics, formulation of research questions, and the particulars of
10 to 12 different research approaches (e.g., content analysis,
rhetorical criticism, survey). While the texts were impressive
in scope, we were not comfortable with the student-learning
outcomes likely to result through the textbooks’ approach.
Rodrick and Dickmeyer (2002, 44), in considering how best
to prepare undergraduates for research, noted the problem:
“Two common pitfalls are teaching too much and teaching
at a level above the students’ ability. A research methods
course has the potential to include an enormous amount of
material, and most instructors try to cover it all because of
the systematic nature of the research process.”
Based on our desire to strengthen our students’ research
competence and in light of the practices we observed in our
discipline, we made three strategic decisions. First, we separated various meta-issues from methodological ones so top-
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Research-Methods Modules continued
ics such as statistics and the history of research ethics and
review of research using human subjects are separate considerations. Next, we disaggregated and focused our offerings.
Creating independent short courses focusing on a single
research method ensured that these offerings could assist
students in carrying out both traditionally designed independent research and applied community-engaged (civic action)
research. It also insured that the modules represented the
wide range of inquiry in our field. Finally, we sequenced our
offerings so that research methods would follow the study of
communication theory but come before the senior capstone.
Subsequently, we developed eight separate three-week, onecredit modules to teach research methods so as to provide
a focused means to learn about and practice various methods used in communication studies. Four modules feature
methods associated with artifact analysis, and four modules
feature research methods that utilize human subjects. Every
methods module requires students to learn about and actually engage with the method either in a “bite-sized” version
of an independent study or by engaging in a small-group or
a whole-class project in which all class members go through
the steps together and contribute to one common research
project. Communication-studies majors must take one methods module from each category and a third module of their
choice. To date, these modules have been taught by six different faculty members.
We recommend that the modules be completed in the junior year after students have taken communication theory
(which also includes an introduction to theoretically driven
research). The research-methods modules are scheduled with
staggered start dates throughout the term, so that one module ends in week four of the term and then a different standalone module might start that week. Typically we offer three
modules each term, and cap enrollments at 15 students per
module to ensure maximum hands-on engagement.
The development of these modules also necessitated a healthy
review of our expectations for students’ senior projects. For
example, when undertaking their senior inquiry, students
now are required to utilize a method they have studied in
one of the modules they have taken. We require more rigorous methodological work in the projects since we know that
the students have read and practiced and should understand
the subtler points of project design and data analysis. We are
more confident in their ability to think critically about methodological choices, as discussions of research ethics have
often been applied to a particular research method they practiced for the first time in the module. Those students who
choose to conduct research involving civic engagement are
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required to have taken COMM 384, Social Action Research,
before enrolling in this option. In short, senior inquiry has
been strengthened considerably as a result of our experiment
with three-week, practical modules.

Points of Excellence
The research-methods modules have been very successful
in improving the caliber of our students’ senior-inquiry
projects. While some departments of communication studies
across the country offer rigorous research-methods courses,
we would argue that our modules have five major advantages
over the current typical state of instruction in research
methods.
First, they provide active, engaged learning by connecting
principle and praxis. All of the modules incorporate a miniproject during the three-week sessions. Instead of just reading about methods, students have hands-on opportunities
to practice using three distinct methods in a small-group
setting before they design and conduct their own independent project. Thus, methods are demystified in a far more
undergraduate-friendly manner as small groups of peers learn
about, engage in, and reflect on the research process together.
For example a summer-research grant, one of our students
was able to complete a study she had proposed in the Critical
Media Analysis module that she completed the preceding
spring. Ultimately, she presented her work on gender and
power in the television series “Game of Thrones” at the 2013
Women and Gender Conference.
Second, the modules provide depth and focus. Intensively
studying only one research method at a time reduces confusion and allows for in-depth understanding of both philosophy and practice. Each module addresses the formulation of
appropriate research questions for certain kinds of research,
so that students can begin to ascertain how certain kinds of
questions might guide them to use particular methods.
Third, the modules empower students. As students decide on
research projects together, they are emboldened and are encouraged to develop the linkage between their own research
interests and those methods that could most powerfully address those interests. Our students have passion. When they
discover that there is a way to research topics that are important to them, many are genuinely excited about learning
more. We have witnessed students slowly gaining confidence
in their abilities and taking great pride in their burgeoning
knowledge that they might actually be generating something
new. For instance, in the Social Action Research module, students typically apply a persuasion theory to raise funds for
our local food bank. One of the students became particularly
interested in issues of poverty and hunger as a result of this
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Table 1. Overview of Research-Methods Modules
Artifact Research

Human Subjects Research

Historiography of
Communication

Survey Research

Rhetorical Criticism

Qualitative Interviewing

Media Content Analysis

Experimental Research

Critical Media Analysis

Social Action Research

experience and conducted her senior-inquiry project in collaboration with the Kids Against Hunger organization. After
graduation, she joined AmeriCorp VISTA and currently works
in public relations for a food bank.
Fourth, because the major ensures that students will have
in-depth experience with multiple research methods, faculty
can have high expectations. We know we have given them the
tools, and they have practiced those tools. As a part of our
department’s assessment plan, all faculty members attend
and evaluate the final senior-inquiry presentations. We then
meet to compile our evaluations and identify areas in our
curriculum that we should continue to strengthen. Over the
last six years, we have noticed a marked improvement in the
projects that our students have undertaken. Their projects
are far more sophisticated than those done prior to the introduction of the modules. Our modules have allowed us to
raise the bar. We can expect excellence.
Finally, instead of designating one “methods guru” in the
department as is typically done (Parks et al. 2012, 415), the
modules allow multiple departmental faculty to teach those
methods about which they have the greatest depth of experience and understanding, thereby allowing most departmental faculty to model both teaching and research. This has
energized student-faculty relationships and has encouraged
students to seek mentoring even from faculty from whom
they have not taken courses. It has also resulted in more buyin for student research from faculty across the entire department, as the senior-inquiry projects are now the result of
interaction with nearly every faculty member instead of only
one or two.

one student commented, “Ultimately this was a
growing process and I will be able to use what I
have learned in my other communication class
that I am taking this term. I have already been
able to contribute more meaningfully to class
discussions and as I read studies assigned in my
other classes, I can identify whether they are
qualitative critical media analysis or a separate
quantitative hypothesis-based study.”

Another noted at the end of the module on
social-action research, “I leave COMM 384
with a new look at the area around me, a new
understanding of a growing problem, an
experience I’ll talk about for years to come and a
new goal to help others. If someone would have
told me I would have gained all of these things from one
three-week course at the end of my junior year, I would
have told them they were crazy. After completing the
course, I stand as an advocate for social-action research.”
Finally, another student noted, “After taking an interviewing
class, I am definitely interested in pursuing the idea of focus
groups and interviewing as a way to collect data during
our research. Although the process of transcribing can be
painstakingly long, I also think it provides time to adequately
reflect on the information that is gathered during the
process. It helps the researcher[s] to not only reflect on what
they heard during the focus groups but actually code what
they see and look for similarities and differences among
different groups of people and their responses.” Comments
such as these are typical and reinforce our assessment of the
effectiveness of our methods modules.
In summary, our unique methods modules have
reinvigorated student research at Augustana College.
Since implementing these modules, our students have
taken on more rigorous questions, asked research
questions that were more appropriate to their chosen
research method, executed their studies successfully,
and developed confidence in their ability to conduct
research. In addition, our faculty members have been able
to mentor students in their specific areas of expertise,
making the teaching experience much more sustainable
and effective.
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CALL FOR ABSTRACTS
Posters on the Hill

Spring 2015 — Washington, DC

Nothing more effectively demonstrates the value of undergraduate research
than a student participant’s words, work, and stories.
In spring 2015, 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, Engineering, 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, 2014. Applications due November 5, 2014.
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CUR Focus

Michael Posnick, Manhattanville College

A Capstone Experience: From Research to Performance
“…the greatest secret: knowledge combined with experience.”
				

—Bhagavad Gita, Book 9, v.1

T

he senior capstone experience developed over nearly
twenty years by the Department of Dance & Theatre
at Manhattanville College offers a unique and very effective paradigm for undergraduate learning. Based on four
years of study in dance, theatre, and the liberal arts, the
year-long Senior Thesis Seminar employs traditional liberal-arts methodologies—reading, writing, research, critical
thinking—as a foundation and stimulus for the creation of
original experimental performance projects, all supported

by the critical feedback from faculty and fellow students (see
Table 1).
The four-year curriculum has been carefully designed so that
preparation for the Senior Seminar begins in the freshman
year with Creative Process, a first-semester gateway course
that introduces students to the collaborative mix of dance
and theatre (physical acting and dance/theatre) and also to
the integrated academic/experiential model that is the hallmark of the department and nearly all of the courses in the
curriculum. Creative Process, which fulfills general-education requirements as a writing-competency course, includes

Table 1. Selected Research Topics and the Creative Project They Inspired
Fall Thesis Topic

Spring Performance Project

Social critique in traditional Korean masked drama

Dance/theatre piece on contemporary subjects featuring Korean masks
and movement

The development of the rock musical

Rock oratorio based on the Madoff scandal

History and techniques of story theatre

Contemporary adaptation of Ovid’s Metamorphosis

The influence of the early plays of Pope John Paul II on his papal
encyclicals

Series of educational workshops on theatre and religion in a church
setting

Site-specific dance and communal healing

Choreography based on events and aftermath of 9/11

Social media and identity manipulation

Original video

Dance therapy in the treatment of Alzheimer’s disease

Original choreography

Drama therapy in the treatment of sexual abuse

Dance/theatre piece with masks

The drama of Oscar Wilde

Composition and direction of original play dealing with Wilde’s life

Adaptation from novel to stage

Dance/theatre adaptation of the novel Asylum by Patrick McGrath.

The neuroscience of dance

Original choreography

The Adler versus Strasberg controversy in actor training

Series of workshops and a “lecture/demo” exploring the two methods

Japanese avant garde drama

Translation and staged reading of contemporary Japanese play

The influence of Diaghilev’s Ballets Russes on the writing of
Virginia Woolf

Dance/theatre piece based on Woolf’s The Waves

Portrayal of women in Greek plays

Collage of scenes showing “Greek Women Who Kicked Ass”

Meyerhold’s actor training

Series of workshops and a “lecture/demo” on biomechanics

Children’s theatre for deaf and hearing audiences

American Sign Language/English adaptation of Anderson’s
Ugly Duckling

Theatre in the time of AIDS

Dance/theatre piece on AIDS

Use of drama therapy in drug treatment

Autobiographical play written, produced, directed, and performed by
the student. This play was presented during freshman orientation.
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In the summer before the senior year,
students submit a proposal for the fall
research paper. Over the years, senior classes
have ranged from five to eighteen students.
The proposal includes an explication of
and rationale for their topic, an assessment
of what the paper might contribute to the
field, their credentials (courses taken, intraand extra-curricular experience), and five
annotated bibliographic sources. Students
are also strongly encouraged to engage
their second area of study (minor) in this
process, an aspect of the capstone project
that allows for greater coherence and unity
in the student’s college career. Summer
proposals are vetted by the instructor and
returned with questions and suggestions
(sometimes recommending a change of
topic), thus beginning a dialogue that will
develop and flourish during the following
academic year.

The cast of “Second Street: A Hip-Hop Pas de Six,” the
Senior Thesis Project of Candice Segarra, class of 2014.
(Photo credit: Candice Alcantara)

various kinds of research and writing. These include exercises in comparative analysis and research, in summarizing
journal articles, and critical responses to dance and theatre
performances on campus and in New York City. The course
culminates in a series of collaborative ensemble creations,
generally based on improvisational structures or “scores”
provided by the instructors. These scores call upon the critical and performance skills students have learned during
the semester and mirror what students will encounter three
years hence in the senior year.
Following this gateway course, majors proceed on their various curricular paths and meet again as a group in the Junior
Seminar, in which students write a series of short research
papers and create performance pieces based on their research
and/or prompts from the instructor. Here students grow into
a working, trusting ensemble and gain practice in the essential skills of critical response to both scholarly work and performance, that will serve them in the senior year’s capstone.
During the third-year seminar, most students discover the
topics for their senior thesis, subjects about which they care
passionately and to which they will devote a year’s work.

12

The fall semester of the senior year is dedicated to writing a twenty- to twenty-five
page research paper with the collaboration
and support of a research librarian from
the Manhattanville library’s staff. (The college’s library staff encourages this kind of
collaboration by assigning a liaison to each
of the undergraduate and graduate departments on campus.) Work on the research paper is carried out
primarily through weekly one-on-one tutorials with the instructor and/or librarian. The term is divided roughly into
quarters: one month for research, three weeks to create an
outline, three weeks to submit the first ten pages and three
weeks to submit the penultimate draft. Grades for the fall
semester are based on the quality of the draft, which is corrected by the instructor and returned to students over the
winter break. A rubric for the term’s work is given to students
at the start of the term and serves as the basis for mutual assessment (see Table 2). The final version of the thesis paper is
due at the first class of the spring term.
The greatest obstacle and the greatest learning opportunity
for students in both semesters is time management or, as it
is known in the department, the ability to dance with time. To
counteract habits of procrastination and poor management,
students are strongly encouraged to designate four to five
hours per week for work on the thesis paper and to treat those
hours as if they were a class. This encourages students to keep
their word—in this case to themselves—which is a primary
pedagogical goal of the whole department. Those who do
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not manage their time this way suffer seismic shocks as
the term progresses. Other familiar challenges and learning
opportunities include the organization of research materials
and structuring and outlining the paper. Librarian Maureen
Kindilian notes the challenges and rewards of caring for
students with “varying cultural backgrounds and diverse
disciplinary interests in the performing arts. Some students

had strong backgrounds in library skills, some had none.
… But all had ideas, which were forming and becoming
formalized.”
From a psychological perspective, many students experience paralyzing fear in the face of what is ahead. None have
written a research paper of this length before and though

Table 2. Thesis Seminar Structure
Criteria/Grade*
Formal
requirements

Superior A
(19% A, 15% A-)
Paper contains virtually no
mechanical errors.

Standard B
(8% B+, 20%B, 22% B-)

Minimum C
(8% C+, 4% C)

Substandard
(4% C-),D, F

Paper shows evidence of
thorough proof-reading, and
contains properly formatted
footnotes and bibliography.

Relatively few errors
in citation format and
bibliography.

Paper is replete with
mechanical errors. Paper
does not meet length
requirements.

Language use

Writing is lucid, elegant, and
evocative.

Paper is written in a clear,
persuasive style.

Paper is written in a
Language and
relatively clear style, few grammatical errors
grammatical errors.
inhibit comprehension.

Demonstration of
research skills

Paper demonstrates that
student has exceeded research
expectations, independently
discovering new primary and/
or secondary scholarly materials.
Use of Interlibrary Loan or other
research libraries.

Paper demonstrates some
independent research (retrieval
of information from a variety
of sources); and recognition of
appropriate scholarly sources.
Use of Interlibrary Loan or other
research libraries.

Paper demonstrates
use and general
comprehension of
primary and secondary
sources to which
student was directed
by professor or library
consultant.

Paper shows insufficient
research.

Content

Proposed subject matter realized
and organized with outstanding
clarity, originality, and imagination.
Ideas presented in lively scholarly
fashion.

Proposed subject matter
realized and organized and with
clarity and workmanlike skill.
Ideas presented in scholarly
fashion.

Proposed subject matter
realized and organized
with modicum of clarity
and imagination.
Ideas presented
adequately.

Proposed subject matter
poorly realized and
organized, lacking clarity,
skill, and imagination.
Ideas poorly presented.

Evidence of
improvement in
outlines, final draft,
and final corrected
paper

Student comprehends and acts
upon corrective criticism by
assessing and editing own work.

Student comprehends
corrective criticism and
improves writing and research
as a result.

Student attempts to
incorporate directions/
suggestions/advice.

Student ignores all
advice and does not
attend to recommended
improvements.

Academic integrity

Student adheres to the standards
of academic integrity, particularly
regarding the differentiation of
one’s own ideas and those of
others by properly acknowledging
sources, as detailed in the College
Code of Conduct.

Student adheres to the
standards of academic integrity,
particularly regarding the
differentiation of one’s own
ideas and those of others
by properly acknowledging
sources, as detailed in the
College Code of Conduct.

Student adheres to the
standards of academic
integrity, as detailed
in the Manhattanville
College Code of
Conduct.

Student has not
acknowledged sources
properly.

Deadlines and
tutorial meetings,
(including pre-term
summer research)

All requirements for submissions
met; topics, outlines, paper drafts
submitted by stated deadlines;
excellent preparation for all
meetings.

All requirements for
submissions met; topics,
outlines, paper drafts submitted
by stated deadlines, student
prepared for all meetings.

Topics, outlines,
paper drafts generally
submitted by stated
deadlines, although
some elements missing.

Important deadlines
missed without valid
excuse or notification.

*Numbers in parentheses represent percentage of students who achieved this grade in a sampling of 47 students over four recent semesters.

www.cur.org

13

SUMMER 2014 • Volume 34, Number 4

A Capstone Experience continued
they have had substantial opportunities to synthesize academic and performance skills during their college career,
the idea of taking full responsibility for creating and producing new work and caring for a small ensemble in the
spring can be overwhelming. The fear is conquered, or at
least ameliorated, through developing and learning to trust
the academic skills required for completion of the work.
Work with the librarian and the instructor is essential and
ongoing in this process. One by one, sooner or later, by
dint of their efforts, students experience the joy of connecting with the broad tradition of liberal learning and gain the
confidence of genuine accomplishment. At the end of the
fall semester, students hold auditions for the ensemble performances they will create the following semester (each is
allowed up to five performers) and engage in
the delicate process of casting.

costume designers serve as mentors and consultants, and the
staff and resources of the technical department are available
for guidance, construction, and support. Over the years, the
technical department has been an essential production resource for the senior projects.

At term’s end, all the projects are shown in a marathon
performance festival for the entire campus. One of the faculty’s greatest satisfactions is to observe a student present
or perform in her own piece (and receive appropriate accolades from family and friends), then move to other spaces
to become the light-board operator or house manager or
performer in the projects of their peers. At these moments,
the strategic scaffolding of the capstone experience is most
evident and fully realized. In much the same way that laboratory research can draw upon the mastery of knowledge
gained in a biology or chemistry class, the senior projects
represent experiential research into various
forms of performance, and they embody the
As they develop their
fulfillment of the fall research paper. (The
creative works, students capstone experience is adapted to the curricular needs of our theatre-education majors
also learn to book and
whose fall paper includes curricular research
design and whose spring practicum is
manage rehearsal time, and
student teaching.)

The spring term is devoted to the creation
of original performance projects in dance,
theatre, or a composite form—all of them
rooted in the research done in the fall
term. Depending on their topic and interests, some students choose not to prepare
a performance, but rather to explore their
collaborate with student
While developing the skills necessary
subject through leading a series of workand faculty designers
to produce both the research paper and
shops with their ensemble, culminating
performance, our students find the most
in lecture/demonstration. Students meet
and student stage
powerful impact in the triumph over what
weekly with members of the faculty for a
at first appears to be the overwhelming
managers, and create
three-and-a-half-hour workshop to view
challenges presented by the capstone
and critique the works in progress. Each
posters and programs
seminar’s requirements. Needless to say,
student is allotted about a half hour to
this process is accompanied by considerable
for their projects.
present the work he or she has done since
Sturm und Drang, tears and fears, fits and
the previous showing and then receives
starts. Through the capstone process,
feedback from peers and faculty. Students
however, fear is transformed into creativity, self-confidence,
are free to invite other department or non-departmental facinitiative, responsibility, and self-respect—and some
ulty or anyone whose response might be beneficial to their
inspiring, adventurous new work. Emerson’s essay “Self
presentations. Alternately frustrated and empowered, stuReliance” is an integral part of the curriculum and provides
dents begin to assume responsibility for their ideas and their
encouragement to the class, as does the book Art and Fear by
expression. The greatest breakthroughs come when the stuDavid Bayles and Ted Orland.
dent is able to let go of tightly held plans and expectations
and surrender to the spontaneity of the work itself.
Assessment
As they develop their creative works, students also learn to
book and manage rehearsal time, collaborate with student
and faculty designers and student stage managers, and create posters and programs for their projects. Each student is
allotted a production budget of $200 by the department for
costumes, props, set pieces, printing, and production costs.
Students use this stipend variously—all, part, or none—and
some supplement this with their own funds. They create the
scenic, costume, sound, and lighting designs for their own
and each other’s projects. The department’s resident set and
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Assessment of the capstone process follows very specific
rubrics for learning methodologies and outcomes. Many
of the practical, cognitive, and creative skills required for
writing the research paper are mirrored in the preparation
and presentation of the later performance, for example, time
management, willingness to offer and assimilate critique,
learning to distinguish and implement useful suggestions
and critical responses based on one’s own inner values and
vision, and clarity of expression. In both the paper and
the performance project, the critical process is governed
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primarily by the following concepts:
“These are my intentions; this is what
I want to say. This is the story I wanted
to tell. What did you (instructor, peers,
audience) see/hear/understand? How close
were my intentions and their expression?”
In T.S. Eliot’s terms, how much shadow—
and how much light—fell between “the
idea and the reality”? Our feedback process
for the development of the performance,
inspired by the praxis of MacArthur Awardwinning choreographer Liz Lerman (2013),
generally works as follows:
1. The work is shown.

The cast from “Fair Haven,” Senior Thesis Project by Laurel Higa, class of 2014.

2. Presenter offers her ideas, intentions,
problems, and/or challenges, then reports on progress
in rehearsals and notes specific aspects of the work on
which she would like feedback. (Additional prompts are
possible.) Before responding, the class and faculty need
to be aware of the presenter’s intentions.
3. Praise is given first.
4. Faculty and peers ask pertinent questions about the presenter’s intentions, ideas, and goals based on what they
have seen on stage or have heard from the artist.
5. Faculty and peers offer suggestions that may support or
strengthen the artist’s intentions. Feedback is not intended to re-direct or re-choreograph another’s work.
The presenter is told that since everyone in the class has the
student’s success and best interests at heart, he or she should
seriously consider all ideas and suggestions. However, not
everything that is offered needs to be included or integrated into the student’s work. An essential part of the learning
process is to strengthen the student’s power of discrimination—the ability to determine what the specific project does
or does not need.
Students collaborate with instructors in an ongoing assessment process, thereby developing skills for self-study
and reflection on their progress. In fall and spring, rubrics
are distributed with the syllabus at the start of the term.
Throughout each term, elements of the rubric form a scaffolding and basic vocabulary for the work. Weekly dialogue
with the instructor and other departmental faculty members
allows for ongoing assessment of both process and progress.
Assessment culminates in a two-fold process. In preparation
for a one-to-one evaluation with the instructor, students
consider their work in light of the rubrics (see Tables 2 and
3) and assign themselves a grade. Over the years, there have
been very few surprises, and the overwhelming majority of
students have assessed and graded their work fairly and in
consonance with the instructor and other faculty members.

When there is variation between the student and the
instructor, further dialogue ensues. Ultimately the instructor
will determine the final grade. (Because of this nonhierarchical assessment process, only one student in 19
years appealed a grade to the administration. The grade
did not change.) In addition, after all senior projects have
been shown, each student submits a production book that
includes the following: the original proposal, penultimate
draft, and the completed fall research paper, the rationale
and description of the spring project, scripts, director’s or
choreographer’s notes, class notes including responses to
progress of the student’s own project and his or her peers’
projects over the term, rehearsal schedule, ground plan
and set design, costume sketches, light plots, photographs,
program and poster, budget, self-evaluation, and one-page
critique of each of the senior projects. The production book
represents 15 percent of the grade for the spring semester.
The final meeting of the seminar is devoted to a critical,
reflective discussion and assessment of the entire process by
the class and faculty. This discussion encompasses not only
the work completed, but also an in-depth consideration of
the overall learning outcomes in the seminar: the ability
to engage in and assume responsibility for independent
research, both academic and in the studio; the abilities to
dance with time, assume leadership, and provide guidance
and nourishment for others; the ability to engage in the
collaborative process, and the awareness of and assessment
of personal and creative growth as a result of this process.
Traditionally, a celebratory senior brunch follows for the
seniors and departmental faculty and staff.
Each year the seminar itself is assessed by the instructor and
faculty in response to faculty observations of students’ needs
and input. Recommendations are made for the following
year. For example, the shape of the research-writing process
has been modified as a result of expressed student need, and
in the spring, casting procedures, cast size, permitted num-
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A Capstone Experience continued
ber of rehearsal hours, and length of performance have been
adjusted over time.
In nearly two decades, no student has ever failed to produce
both the research paper and the performance project,
although some, for various reasons, have required an
additional term or two after the fourth year. Inspired by their
capstone experience, in the past five years (based on partial
student feedback) at least twelve graduates have founded

dance, theatre, or film companies or started dance schools;
eleven have gone on to graduate study; and at least 15 to 20
are working or performing with professional dance or theatre
companies across the United States.
Concerning the personal and professional value of the seminar, Professor Ara Fitzgerald, a key player and strategist in the
capstone process, writes:
Students in the seminar routinely achieve more than
they expected possible when they began the year. They

Table 3. Assessment Rubric, Spring-Semester Performance Project, Senior Thesis Seminar
Criteria/
Grade*

Superior/A
(20%A, 30%A-)

Standard/B
(16%B+, 13%B, 6%B-)

Minimum/C
(3%C+,10%C)

Substandard/
(2%C-),D, F

Initiative

Student consistently includes new
ideas and concepts in rehearsals and
performance, and actively seeks out
ideas from peers and the instructor.

Student occasionally
includes new ideas and
concepts and asks for the
input of others.

Student rarely explores
new ideas or seeks input
from others.

Student does not explore
new ideas and concepts or
include input from others.

Preparation

Student is always organized and
prepared to present during scheduled
feedback sessions; is ahead of
schedule in gathering necessary
resources and production book is
exceptional.

Student is most often
prepared to present during
scheduled feedback session,
generally on schedule
with gathering resources,
production book is current.

Student is rarely prepared
to present, poorly
equipped with necessary
resources, and production
book is mostly current.

Student is not prepared
to show; not prepared or
equipped with resources,
and production book is
not current.

Depth of
investigation

Student deeply deconstructs and
investigates her subject and has
explored background and related
material with great attention to
detail.

Student investigates
her subject and related
background material with
clarity and understanding.

Student is familiar
with her subject and
has explored minimal
background material.

Student has not
investigated her subject
area.

Responsiveness
to feedback

Student always respects feedback in
both directions and thereby makes
serious efforts to enhance her work.

Student respects feedback
in both directions and
generally attempts to
include ideas presented.

Student occasionally
respects feedback in
both directions but rarely
attempts to include ideas
presented.

Student does not respect
or include feedback.

Clarity of
communication

Production is exceptionally clear and
effective in communicating student’s
artistic  choices.

Production communicates
student’s artistic choices.

Production only rarely
communicates student’s
artistic choices.

Production fails to
communicate student’s
artistic choices.

Creativity, risk
taking, invention

Production demonstrates outstanding
ingenuity, risk-taking, and original
thought.

Production demonstrates
creativity, risk-taking, and
original thought.

Production includes
moments of ingenuity,
risk, and original thought.

Production fails to
demonstrate ingenuity,
risk, original thought.

Leadership skills

Student provides exceptionally clear
and focused guidance, develops
a strong ensemble, engenders a
productive, organized rehearsal
atmosphere, and is always respectful
of cast and crew.

Student provides clear
and focused guidance,
develops a strong ensemble,
engenders a productive,
organized rehearsal
atmosphere, and is
respectful of cast and crew.

Student provides
adequate guidance, a
minimally productive
and organized rehearsal
atmosphere, and has
difficulty respecting cast
and crew.

Student does not provide
clear and focused guidance
and fails to create a
productive, organized,
and respectful rehearsal
atmosphere.

*Numbers in parentheses represent percentage of students who achieved this grade in a sampling of 30 students over three recent semesters.
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gain mental and physical muscle in this process as
they keep going despite obstacles and learn to tolerate
“not knowing the outcome” while they work to realize
their ideas.
In a time when there is much discussion about the
value of liberal-arts education, this process, which
demands initiative, critical thinking and creative
problem solving, leadership and collaborative spirit,
represents substantial training for “the real world.”
These qualities are valued in new business practices
and can provide resilience in an uncertain market
place.

ritual, and tradition. I now look back on my project
in Senior Seminar as my first real realization that my
gift in the world of the arts is in my ability to reach
children and change their lives.
— Beth Ferrante, BA, MFA in theatre education;
full-time theatre teacher and arts-integration
specialist at The Lab School of Washington, in
Washington, D.C.
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With appropriate strategic planning, this capstone experience could easily be adapted and replicated at similar medium-sized institutions. Obstacles are mostly related to
practical production challenges, rather than pedagogical
concerns, which have been carefully articulated over two
decades. In our experience, the raw material of the pedagogy arises from the students, and the faculty is charged with
formulating and structuring the pedagogy, and, as deadlines
close in, providing students encouragement and a steady
knowing hand.

Gallagher, Maureen Kindilian, and Elaine Provenzano of the Manhattanville

In conclusion, here are the capstone reflections of two
Manhattanville alumnae.

Eliot, T. S. 1991. “The Hollow Men.” Collected Poems, 1909-1962. New York:

 uring the research and writing phase of the year, I
D
was able to uncover the process of what truthful, present stage acting entailed, so that in the second semester I had a clear path for exploration. I followed my
thesis essay like it was a curriculum. I gained the ability
to speak intelligently about the work and communicate the next steps of development. The senior seminar is an experience you get to walk into and through
the work, you realize the artist in you.
—Andrea Cordaro, ’08; member, off off Broadway’s
Rising Sun Performance Company; co-founder Fusion
Box Films, Hudson Valley, NY.
I n the seminar, I learned how to truly develop my own
idea, and how to base this idea in fact and research.
I could have gotten lost in my research in the library
forever. I also accomplished a great “coming together”
or unity of my thoughts and interests. Part of the
beauty of this project was that we were encouraged to
find something we were passionate about. Since my
thesis paper explored the connections between theatre
and religion, I took this work out into the world.
Rather than develop a performance piece, I worked
with a local church youth group and experimented
with various theatrical activities to explore their faith,
and the connections between theatre, performance,

Library for their commitment and creative contributions to the senior
capstone experience. Thanks also to the administration of Manhattanville
College for unstinting support of the department and especially of the
capstone experience.
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Scaffolding the Development of Students’ Research Skills
for Capstone Experiences: A Multi-disciplinary Approach
Introduction
Inquiry, investigation, discovery, and communication are
central to undergraduate education. A growing body of literature (Brewer and Smith 2011; Kenny et al. 2001) documents the effectiveness of research-based approaches in
supporting undergraduate learning and creating opportunities for undergraduate students to actively engage in research and inquiry. Studies have shown that students who
engage in undergraduate research activities pursue graduate
education and additional research activities at higher rates
than other students (Hathaway, Nagda, and Gregerman
2002; Lopatto 2003; Russell, Hancock and McCullough
2007), attain higher retention rates (Nagda et al. 1998), increase academic achievement and graduation rates (Bauer
and Bennett 2003; Craney et al. 2011), and develop fundamental intellectual skills (Hunter et al. 2006; Kardash 2000;
Lopatto 2007). Capstones are one way to provide these
kinds of opportunities for research within the undergraduate curriculum and to scaffold the development of intellectual skills.
At Florida Atlantic University (FAU), a large public university serving approximately 25,000 undergraduates on
six campuses across South Florida, we have made strides
in expanding opportunities for undergraduate research
and inquiry. As part of our institution’s reaccreditation,
the faculty, staff, and students at FAU developed a Quality
Enhancement Plan (QEP) in 2013 entitled Distinction
Through Discovery. The program aims to expand a culture
of undergraduate research and inquiry within the institution and across all disciplines. A key feature of the plan centers on integrating undergraduate research experiences into
the curriculum at all levels by scaffolding student development through three stages: 1) exposure to research skills and
content; 2) targeted skill building; and 3) intensive independent work, particularly through capstone experiences.
The Distinction Through Discovery initiative is intended
to develop research skills in curricula across all of FAU.
Thus, we adapted a definition of research from the Council
of Undergraduate Research (CUR) to focus more broadly
on scholarly forms of inquiry. We define undergraduate
research as “an inquiry or investigation conducted by an
undergraduate student that makes an original intellectual
or creative contribution to the discipline or practice”
(Chamely-Wiik et al. 2013). Examples of such processes
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include questioning existing ideas, identifying approaches
to unstructured problems, thinking creatively, developing
new technologies and applications, exploring new ideas,
and examining the processes by which knowledge is
discovered. These contributions can result in exhibitions,
performances, works of art, presentations, publications,
and other forms of scholarly communication.
The primary purpose of FAU’s QEP is to enhance student
learning and produce students capable of successfully engaging in scholarly inquiry. Therefore, we established a set
of six core student-learning outcomes (SLOs) that cover the
research cycle. We also articulated potential indicators to
guide the development of course-based measures of learning outcomes. Although these learning outcomes and indicators are presented in numbered form in Table 1, the order
does not reflect any preconceived priorities, nor do we conceive of the inquiry process as necessarily linear. Research
and inquiry may begin and end at any point, and may take
many forms depending on the discipline and the developmental stage of the student.
These learning outcomes were established by consulting
the Association of American Colleges and Universities’
VALUE rubrics (AAC&U 2007); research-related studentlearning outcomes identified by other institutions with
quality-enhancement plans for undergraduate research
(e.g., the University of Houston, the University of North
Carolina Chapel Hill, George Mason University, and Embry
Riddle Aeronautical Institute); and Jenkins and Healy’s
(2009) taxonomy for research in the curriculum. We articulated three pedagogical stages at which curricula could be
conceptualized to scaffold incrementally the development
of student research and inquiry skills:
■■ Research and Inquiry Exposure: Students acquire basic
knowledge about current practices, literatures,
and methodologies of research and inquiry in the
discipline. Learning is guided through discussion and
assignments that introduce concepts, processes, and
techniques involving research and inquiry. Student
work generally focuses on identifying and articulating
fundamental research and inquiry content, knowledge,
ethical conduct, and skills.
■■ Research and Inquiry Skill-Building. Students develop
intermediate-level, discipline-specific research and
inquiry skills and more in-depth knowledge of
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methodologies. Learning is guided through advanced
experiences such as research discussions and critiques,
writing components of scholarly work with some
scaffolding, studio or laboratory training, peer review,
and development of project proposals. Student work
at this level emphasizes the refinement of novice-level
knowledge and skills.
■■ Intensive Research and Inquiry: Students learn to
apply and implement the entire cycle of research
and inquiry skills to develop and explore an original
question or problem. Learning is guided through
mentored independent study, thesis projects, assembly
and presentation of portfolios, performances, and
exhibitions, or the completion of other capstone
or comprehensive activities. Student work at this
level documents the identification of new questions,
problems, or approaches; develops a scholarly rationale
and design for the approach taken in refining the
questions or problems; implements the designed
plan; critically reviews and reflects upon the results or
outcomes of the work; and coherently communicates
the design and results of the work.

Pilot Project in Accounting
FAU’s Distinction Through Discovery initiative began with
a pilot project in disciplinary honors programs during the
year prior to the official start of the QEP. Two pre-existing
honors programs, in accounting and biology, and a new honors program in political science were selected from across the
university. The small group of proposals allowed us to collaboratively create and evaluate materials, procedures, and
infrastructure on a limited scale before implementing the
QEP university-wide. Each pilot program received support
for the redesign of the curricular components of a capstone
course in the honors program and to develop student-learning outcomes and course-based activities to serve as direct
measures of those outcomes (see Table 2). The pilot programs
also adapted a rubric for assessing student performance developed for the Distinction Through Discovery program. It
was designed to collect and report how well students performed relative to selected learning-outcomes benchmarks.
Individual faculty members were given the flexibility to identify outcomes and indicators appropriate for their courses. In
many cases, not every student-learning outcome was measured for each course in the pilot program. In what follows,

Table 1. FAU’s Student-Learning Outcomes (SLOs) and Indicators
Student Learning Outcome

Indicator

SLO 1: Knowledge. Students will demonstrate content knowledge, core
principles, and skills.

• Vocabulary/Basic Skills
• Theoretical Framework or Genres
• Information Literacy or Sources of Information

SLO. 2: Formulate Questions. Students will formulate research
questions or scholarly or creative problems with integration of
fundamental principles and knowledge in a manner appropriate
to their discipline.

• Relevant Issues or Content
• Rationale

SLO. 3: Plan of Action. Students will develop and implement a plan of
inquiry to address research and inquiry questions or scholarly
problems.

•
•
•
•
•

Methods of Exploration
Design
Implementation
Observations or Data Collection
Technical Skills

SLO. 4: Critical Thinking. Students will apply critical-thinking skills to
evaluate information, their own work, and the work of others.

•
•
•
•

Analysis
Interpretation
Sources of Error
Conclusions

SLO. 5: Ethical Conduct. Students will identify significant ethical issues
in research and inquiry and/or address them in practice.

•
•
•
•

Academic Integrity
Safety
Ethical Treatment
Ethical Issues

SLO. 6: Communication. Students will convey all aspects of their
research and inquiry (processes and/or products) in appropriate
formats, venues, and delivery modes based on the conventions
of their disciplines.

• Clarity and Organization
• Quotation, Attribution, and Citation
• Formatting, Level of Audience

Source: Florida Atlantic University Distinction Through Discovery Quality Enhancement Plan
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Table 2. Pilot Program’s Student-Learning Outcomes, Adopted and Measured as Outcomes by Course
Intermediate
Accounting Theory I

SLO
1. Knowledge

Cost Accounting

x

Accounting
Information
Systems
x

2. F
 ormulate
Questions

x

3. Plan of Action

x

x

4. Critical Thinking

x

x

Biology
Honors
Research

Biology
Honors
Thesis

Political
Science
Honors
Senior Thesis

x

x

x

x

x

x

x

x
x

5. Ethical Conduct
6. Communication

x
x

x

x

x

x

Source: Florida Atlantic University Distinction Through Discovery Office of Undergraduate Research and Inquiry Assessment Data File

we describe the process each of our pilot programs followed
to integrate research and inquiry into its undergraduate curriculum to prepare students for successful completion of a
capstone experience.

Pilot Project in Accounting (College of Business)
A typical path for high-achieving undergraduate accounting
students is to pursue a master’s degree, obtain professional
licensure as a certified public accountant (CPA), and pursue
a career in public and/or private accounting. Accordingly,
undergraduate accounting students are engaged in activities
to further their professional research skills. The accounting
program:
■■ Includes four distinct phases introduced over three to
four semesters of study, with scaffolded instruction
•

 irst semester: Provides a greater understanding of
F
the profession and an awareness of the skills essential for professional success.

•

S econd semester: Requires students to review the
professional literature to research basic accounting
problems and provide professional reports of their
research, analysis, and recommendations.

•

 hird and fourth semesters: Introduces new areas of
T
the profession (e.g., tax and audit) and requires the
use of additional sources of professional literature.

■■ Includes a capstone case competition, which requires
students to work in teams to identify and evaluate possible solutions for an accounting problem for which no
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clear solution exists. After evaluating the alternatives,
students must propose and defend the solution they
believe to be the best of the available alternatives, using
only professional literature to support their decision.
The deliverables are a professional report and an oral
presentation to faculty and accounting professionals.
The results of the pilot program demonstrated increased
student learning on all the student-learning outcomes that
were measured. Fall 2012 data demonstrated that 15 out
of 18 students were assessed as “competent” in the desired
outcome involving disciplinary knowledge. The desired
learning outcome related to communication was assessed
multiple times, using several indicators. For instance, in assessing the clarity of purpose and overall organization, only
6 percent of students in the first semester demonstrated
an “exemplary” level of student performance. By the second semester, however, 62 percent of the same students
achieved “exemplary” performance on the same measure.
This semester-to-semester change emphasized the need
for course assignments to build upon each other, with an
increasing level of rigor as students progress through the
program.
Assessment of sentence structure and punctuation also
occurred across two semesters, and it showed that while 80
percent of the student work was assessed as “developing,”
that is demonstrating limited elements of competency
within the student-learning-outcome standard in the first
semester, only 25 percent of the same students’ work was
assessed as “developing” in the second semester. At the
same time, the proportion of students assessed as being
“competent” on this measure rose from only 13 percent in
the first semester to 75 percent in the second semester. Figure
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Pilot Project in Biology
(College of Science)

Figure 1. Change in Accounting Students’ Performance on
Communications Learning Outcome Between Fall 2012 and Spring 2013
SLO 6 Mechanics

1 presents the aforementioned assessment
data on the desired student-learning outcome
involving communication for the accounting
program.

Semester 2

Semester 1

SLO 6 Rhetorical
Structure

Biology students often pursue graduate
education or work in fields that require
independent research skills and experience. The
Semester 2
honors program in biology, initiated in fall 2011,
was developed as part of an NSF Undergraduate
Semester 1
Research and Mentoring Program grant to
biology faculty from 2009 to 2013. The grant
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
was aimed at promoting skills needed by biology
SLO 6 Rhetorical Structure
SLO 6 Mechanics
students to pursue their goals for careers and/
Semester 1
Semester 2
Semester 1
Semester 2
or advanced education. This upper-division
% Developing
13%
25%
80%
25%
honors program aims to provide opportunities
%
Competent
80%
12%
13%
75%
for high-achieving students to engage in
%
Exemplary
6%
62%
6%
0%
research, to create a research mentality among
all undergraduates, and to attract additional
students into research laboratories throughout SLO 6 is the student-learning outcome involving communication. Assessments were of work by the
same students (with the exception of two students who left the program) across two semesters of work.
the university. The biology program:
Assessment of developing, competent, and exemplary student work determined by the instructor of

■■ Includes two courses -- Honors Research record via rubrics in LiveText, an online assessment system.
taught in the fall and Honors Thesis taught
program showed that their performance was strongest on the
in the spring the aforementioned. In addition, admisfirst learning outcome, related to knowledge, where 70% of
sion to the program requires a student to have conductthem were assessed as “exemplary” and 30 percent as “comed research during the previous summer with biology
petent” in the fall term. Student performance on the second
faculty, and to have lined up a biology faculty member
learning outcome, involving the ability to formulate research
to mentor the student throughout fall and spring.
questions, was measured over two semesters. Some evidence
of student learning is displayed in Figure 2, (page 22) which
• In the first semester, the students meet weekly and,
presents data on this learning outcome over two semesters
under the supervision of their research mentor,
on the same cohort of students.
work to prepare a research proposal using the data
obtained during the previous summer within a
Pilot Program in Political Science
research laboratory.
•

In the second semester, students meet weekly and
work on producing a manuscript and a research
poster based on the students’ summer research
at the research laboratory (including preliminary
results).

■■ Uses a research presentation, manuscript, and poster as
the capstone. Students present their poster at the FAU
Undergraduate Research Symposium and other scientific
meetings. In order to complete this course successfully,
students must defend their research manuscripts in a public seminar and then be evaluated by a committee of two or
three faculty members, including their research mentors.
The assessment data on the 13 students in the biology pilot

(College of Arts and Letters)

High-achieving political science graduates pursue graduate
education, professional degrees, or work in government;
these positions require advanced research and communication skills. The honors program in political science began in
the 2012-2013 academic year and thus represented the only
new program in the QEP pilot. The program aims to provide
students with a cumulative experience focused on research,
independent inquiry, and communication skills. It involves
two semesters of work for high-achieving seniors who major
in political science, and it focuses on the production of original research through a senior thesis supervised by the program director and a faculty advisor. The program targets the
development of students’ research skills through scaffolding
and repeated feedback from faculty and peers. The political-
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SLO 2 Formulate
Questions

Figure 2. Change in Biology Students’ Ability to Formulate
Research Questions Between Fall 2012 and Spring 2013
Semester 2

Semester 1

0%

10%

20%

30%

40%

50%

60%

70%

80%

SLO 2 Formulate Questions
Semester 1

Semester 2

% Competent

54%

29%

% Exemplary

46%

71%

90%

The pilot program in political science
showed increased student learning on a
variety of the desired learning outcomes.
Figure 3 (page 23) presents data from
the assessments of student performance
at the beginning and end of the pilot,
The students’ performance data demonstrate that 28 percent (11 students) were
assessed as “exemplary” in the learning
outcome related to knowledge at the
midterm draft prospectus stage and 100
percent earned the “exemplary” designation by the time of the final draft thesis.
This trend was seen across each of the
six outcomes measured. The approach of
100%
using repeated assessments within one
term served to expedite skill-building
through concentrated feedback in the
same semester. The spring 2013 term
projects were enhanced by the emphasis
on the outcomes measures.

SLO is student-learning outcome. Assessments were of work by the same students across two semesters.
Assessment of developing, competent, and exemplary work determined by the instructor of record via
rubrics in LiveText, an online assessment system.

science program:
■■ Includes two courses a senior research seminar and a senior honors thesis.
•

•

In the first semester, students enroll in the Senior
Research Seminar, which addresses all six of the
desired student-learning outcomes as students begin
the draft of an honors thesis. The outcomes focus
on demonstrating knowledge, developing a plan
of action, constructing conceptual frameworks,
analyzing results, recognizing ethical behavior,
and applying communication skills. In the first
semester, students complete much of the analysis,
demonstration of knowledge, and plan of action
needed as the basis for carrying out original research
in the second semester.
In the second semester, students complete the
honors thesis outlined in the previous semester.
Research and inquiry skills are refined and applied
as students carry out their research designs, engage
in ethical behavior, apply existing knowledge to
new research, and collect and analyze information.

■■ Uses a research presentation, manuscript, and poster
as the capstone. Students present their research at a
political science research day and other research events.
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Moving Forward

As faculty in the pilot program explored
the best ways to embed undergraduate
research and inquiry in their programs,
they developed a network for support that facilitated the
sharing of ideas, best practices, and examples. Data from focus groups of these faculty members identified five themes
essential to successful implementation of an increased emphasis on student research and inquiry (Table 3). The feedback resulted in useful changes to program components,
including pedagogies (e.g., drawing students’ attention directly to specific research and inquiry skills), assignments
(e.g., modifying them to better attain and measure intended
student-learning outcomes), and QEP materials and procedures (e.g., the student-performance rubric).
The pilot test of FAU’s Distinction Through Discovery program successfully demonstrated students’ achievement of
desired learning outcomes as they were assessed in honors
capstone experiences. Therefore, we moved ahead with
plans for a full-scale implementation of the curricular-enhancement initiative. For the next two years, our efforts
will continue to focus on greater integration into upperdivision courses of pedagogies for research and inquiry;
we will also expand the initiative to include conventional,
non-honors programs. Expanding the focus on curricular
research in this way allows us to examine the differential
effects of providing undergraduates’ with experiences in research and inquiry in a wider range of senior-level capstone
courses, as well as providing them to a broader undergradu-
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SLO 3 SLO 4
SLO 2
SLO 1 Formulate Plan of Critical
Knowledge Questions Action Thinking

SLO 5
SLO 6
Ethical
Conduct Analysis

Figure 3. Change in Political Science Students’ Performance on Measures of Student Learning, Spring 2013 Term
Final
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Final
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Final
Midterm
0%

10%

SLO 1
Knowledge

20%

30%

40%

SLO 2
Formulate
Questions

50%

60%

SLO 3
Plan of
Action

70%

SLO 4
Critical
Thinking

80%

90%

SLO 5
Ethical
Conduct
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0%
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19%

27%

0%

18%
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90%

0%
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19%

% Exemplary

28%

100%

55%

81%

73%

100%

82%

90%

10%

100%

19%

81%

Source: FAU Distinction through Discovery Database, 2012-13
SLO (student learning outcomes) were measured as assessments of work by the same students over one semester. Using a rubric, course instructors assessed work
as developing, competent, and exemplary and recorded rubric scoring in an online assessment system, LiveText.

ate audience and in more disciplines across the university.
In academic year 2013-14, FAU selected eight curriculumredesign projects for support through our Distinction
Through Discovery Curriculum Grants Program, which
is financed with internal funds. These projects involve
six colleges, including four new disciplines from diverse
fields. Seven involve conventional, non-honors programs,
and all the programs selected for this cohort include a
variety of implementation plans. Three programs will
focus on specific student-learning outcomes within one
course. Another will implement a two-course skill-building
assignment bridging to an intensive research experience.
Four programs will use a sequence of research-enriched
upper-division courses that provide skill-building over
multiple semesters and culminate with an intensive,
course-based capstone experience. One joint project spans
the College of Engineering and Computer Science and the
Charles E. Schmidt College of Science. It will use studentcentered research experiences based on active learning to
help students achieve designated learning outcomes in
the capstone courses in four programs, two in each of the

respective colleges. The program includes:
■■ A multidisciplinary course at the junior level to provide
students with the best practices necessary to properly
conduct undergraduate research, and
■■ A complementary, intensive, industry-mentored or
peer-mentored course requiring an undergraduate
research project.
Using a continuous-improvement framework, the faculty,
student mentors, and students in this joint project will
be trained in how to better incorporate student-centered
components of undergraduate research into coursework,
and how to embed research-rich activities throughout the
curriculum, in line with the quality-enhancement plan’s
objectives.

The Takeaway
The three pilot programs in FAU’s Quality Enhancement
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Table 3. Faculty Recommendations to Improve
Program to Enhance the Undergraduate
Culture of Research and Inquiry
Theme
Planning Time
Integrating Undergraduate
Research and Inquiry
Assessment

Noted Elements
Map what students will learn
Customize a rubric to an assignment
Need for flow of skills
Understand and meet learner
readiness
Value of formative assessments
Professional development essential
Mapping the curriculum

Curriculum

Direct examples of student-learning
outcomes
Matching faculty to course and research
needs

Support Needed

Sharing best practices
Developing assessment rubrics

Source: FAU Distinction through Discovery Database, 2012-13 Focus Group Analysis

identified student-learning outcomes for your program, define where students should be learning those
things in your curriculum. Then determine how you
can directly observe whether student learning is being
achieved.
4. Collect information along the way. Assess students’ acquisition of knowledge and skills at developmental points
throughout your program. For deeper understanding
of how and when students are achieving the learning
goals, consider collecting evidence of student performance more than once in the same semester in key
courses. Redesign courses and curricula to address gaps
in program structure and learning. Routinely reflect on
successes and challenges for purposes of continuous
improvement.
5. Create stakeholders. Involve students, alumni, employers, and other stakeholders in continuous improvement of the program to meet their needs.
6. Celebrate successes. Communicate accomplishments to
students, faculty, programs, the university as a whole,
and the surrounding community.
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From the International Desk

Mick Healey, Healey HE Consultants

Integrating Undergraduate Research into the Curriculum:
International Perspectives on Capstone and Final-year Projects
All undergraduate programs should “Culminate with a capstone
experience. The final semester(s) should focus on a major project
and utilize to the fullest the research and communication skills
learned in the previous semesters” (Boyer Commission 1998, 27).
“Re-imagining capstone projects has implications for students, faculty, departments and institutions, but greater diversity could enhance its relevance to students and employers, better aligning the
student experience with the academic interests and future career
demands of the 21st century graduate” (Hill et al. 2011, 331).

T

hese two quotes summarize my argument: Capstone
projects are a key way of integrating research into undergraduate programs, but it is time to rethink their
role and give students more choice in how they conduct
them and how their work is assessed and disseminated. The
other articles in this issue focus on capstone courses and undergraduate research within the United States, but here I take
an international perspective by presenting examples from
outside the USA. It draws particularly on two projects published by the UK Higher Education Academy (Healey et al.
2013; 2013) and includes mini-case studies of capstone research and inquiry projects from Australia, the Netherlands,
New Zealand, and the United Kingdom. More than 100 case
studies were collected as part of these projects. (For additional information see, http://insight.glos.ac.uk/tli/activities/ntf/creativehops/pages/default.aspx; and http://www.
heacademy.ac.uk/college-based-he/research-based-curricula.
For an updated set of case studies, see: http://www.mickhealey.co.uk/resources.)

The Nature of Capstone and
Final-year Projects
The term “capstone project” is commonly used in North
America and Australasia for a project in the last year or semester of students’ degree programs that provides opportunities for them to synthesize and apply the knowledge and
experiences gained from their entire undergraduate experience. The goal is to help them use the project to transition
into the workplace or further study, and many capstones involve a significant amount of research and inquiry.
Similarly in many other parts of the world, final-year research projects also often characterize degree programs, although the term “capstone” is not commonly used. In the
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U.K., for example, “dissertations” are seen as the “gold standard” of the undergraduate degree and commonly consist of
an 8,000- to 12,000-word report on a piece of research done
by an individual student seeking an honors degree. In mainland Europe they talk about “the bachelor final project/”.
Beyond the benefits to individual students, institutions and
government agencies are paying more attention to such
final-year projects, because they are seen as providing an
important indicator of how well particular degree programs
are achieving desired student-learning outcomes. In the
U.K. there is a growing interest in assessing program-level
outcomes, rather than just individual teaching modules or
courses (PASS 2012). In Sweden, the quality of the finalyear project is being used to assure the quality of degrees
(Swedish National Agency for Higher Education 2011). In
the U.S., as accountability pressures grow, capstone projects
are increasingly seen as an important way to assess the learning experience of students in their majors (Jones et al. 2012).
In Australia, capstone projects are becoming more important with the increased emphasis on accountability within
the Australian Qualifications Framework and the resulting
need to identify whether desired program outcomes are being achieved (Matthews and Hodgson 2012), as well as to set
threshold achievement standards across the disciplines (Lee
2013). Capstone projects also occur at the end of some oneyear and two-year programs in the U.K.

Purposes and Characteristics
According to Marshall (2009), final-year inquiry projects
have a variety of purposes, including:
■■ promoting skills and employability
■■ diversifying assessment
■■ empowering learners
■■ motivating students
■■ promoting links between teaching and research
■■ identifying potential research students.
Drawing particularly but not exclusively on U.K. experience, our project team identified 10 characteristics of finalyear projects and dissertations within bachelor’s degrees
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Designing Transformative Experiences

Table 1. Characteristics of a Final-year Project
or Dissertation. It should:
1. Be an extended piece of work
2. Be research or inquiry-based
3. Be relevant to a discipline or take an interdisciplinary
approach
4. Be underpinned by a range of relevant sources
5. Be set in an academic context and show recognition of the
evolving nature of knowledge
6. Incorporate elements of critical thinking, challenge, and
evaluation
7. Be clear about what it is contributing to knowledge
8. Have a clearly defined and justified methodology
9. Build up to its conclusions and, where appropriate,
have an element of reflective commentary, including
recommendations
10. Communicate the research outcomes appropriately and
effectively
Source: Healey et al. (2013, 28-29)

(Table 1). Of course, not every project or dissertation will exhibit all of the characteristics. Some of them are generally
applicable, while others are more relevant to particular disciplines; some are aspirational rather than being strict requirements. And not all final-year projects for associate degrees
(called “foundation” degrees in the U.K.) can be expected to
meet all of the characteristics outlined. Nevertheless, the list
may prove useful to educators, based on their specific discipline, institution, and educational goals, as they help students plan capstone and final-year projects.
The rethinking going on concerning such projects is occurring in an era in which the number of students in higher
education has expanded, students are coming from a wider
range of backgrounds and are studying in a wider range of
higher-education institutions, and the challenges facing 21st
century society are increasingly complex and call for interdisciplinary analysis. In addition, with the recent growth of
interest in MOOCs (massive open online courses), it is arguable that capstone projects give colleges the opportunity to
demonstrate the value of faculty supervision and guidance
in providing high-quality, student-centered learning—something not easily deliverable by MOOCs. This may be an
argument for final-year projects to become an even more significant feature of the curriculum.

As noted above, preparing students to move into work or
further study is an underlying rationale for creating finalyear projects and capstone courses in many countries (e.g.,
Lee 2006; Schermer and Gray 2012; Sill et al. 2009). Indeed,
many students testify to the transformational effect on their
learning of conducting end-of-course projects (Derounian
2011). Many students are transitioning from higher education into the world of work, and the final-year project can
help them to deal with more complex and uncertain problems (Barnett 2004; Brew 2006).
For example, at the University of Gloucestershire in the final
semester of the second year of the foundation (or associate)
degree in Community Engagement and Governance, students have to address a “wicked community problem.” That
is one that is difficult to solve because of incomplete, contradictory, and changing requirements and hence resistant to
resolution (Rittel and Webber 1973).
Brief Case Study 1: Community Engagement
at the University of Gloucestershire, U.K.
Students in the Community Engagement and
Governance program are part-time, mature, distance
learners who are mainly studying online and are
scattered across Wales and England. The final,
problem-solving project in the program (accounting
for 30 percent of the final grade) is worked on in pairs.
Each student identifies a current “wicked” community
problem for the other to address, researching and
explaining why he or she considers it “wicked.” Each
student then makes recommendations for dealing with
the problem he or she was assigned and also comments
on the partner’s recommendations for solving the issue
the partner was assigned. Both individuals reflect on
the assignment and what they learned through the
process, each producing a report of up to 2,400 words.
Compelling evidence exists that end-of-course projects have
a beneficial impact on student learning. Research has found
that they provide an important indication of students’ intellectual development (Baxter-Magolda 2009), and the
projects have been recognized as an activity that has a high
impact on student learning (Kuh 2008). A study of two service-learning capstone projects in New Zealand, using the
Australasian Survey of Student Engagement, found that student engagement was enhanced by the projects, and that
the gain was largest among the previously least-engaged students (O’Steen et al. 2010).
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Diversifying the Form and Assessment of
Capstone and Final-year Projects
Despite the transformative experience that many traditional
end-of-course projects provide, they do not suit the needs
or aspirations of all students. This is particularly true of students taking vocational and professional courses who may
not see the relevance of the traditional research-focused,
single-author projects common in academic courses, particularly in the U.K. and several Commonwealth and European
countries. Indeed, as the number and diversity of students in
higher education have risen, a similar diversity of approaches to designing and assessing capstone projects is needed.
Moreover, where possible, students should be given a choice
as to the form these take.
While recognizing the strengths of traditional capstone
and final-year projects, more forward-looking experiences
can help equip students to thrive in an uncertain, supercomplex world (Barnett 2000). The Australian National
University tackles this need directly in a capstone course
entitled Unraveling Complexity open to students across the
university.
Brief Case Study 2: Unravelling Complexity
at Australian National University (ANU)
The final-year capstone course involves seven students
from each of the seven colleges/faculties examining
different disciplinary ways to unravel complexity.
It is one of a suite of courses sponsored by the vicechancellor in which university researchers from
different disciplines share leading research ideas and
discoveries with students. Students are selected on
the basis of academic excellence and their interest
in and commitment to working in policy areas. The
course features a weekly two-hour panel of different
high-profile researchers speaking to the class on how
their disciplines deal with complexity. Each panel
typically consists of a range of speakers taking different
perspectives on an issue, for example, global financial
crises, the collapse of empires, contemporary “failing”
states, pandemics, engineering and network failures,
and the moral and legal dimensions of these issues.
Pairs of students then facilitate a tutorial discussion
with about 16 of their classmates on the particular
week’s topic. As the course unfolds, students are
encouraged to apply methods and insights from
different disciplines to each week’s example of modern
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complexity. Reflective and interdisciplinary thinking
is encouraged through having students assemble a
learning portfolio, which is the major element on
which students are assessed in the course. Students
commented that the course structure reflects likely
work scenarios they may soon be involved in—working
in interdisciplinary teams on complex problems
whose solutions require a diverse range of tools and
perspectives.
Giving students a choice of alternative forms of final-year
projects and dissertations is important to ensure that the needs
of all final-year students are met, regardless of background,
discipline, institution, or life goals. A product-design project at
Nottingham Trent University (below) provides a good example
of giving students a choice concerning the form of their finalyear projects. Similarly, biosciences students at the University
of Durham have a choice of three different kinds of final-year
projects, and at the University of Leeds, bioscience students
have a choice of nine. All projects count as a dissertation and
are assessed using similar criteria.
Brief Case Study 3: Alternative Options for a
Product-design Project at Nottingham Trent
University, U.K.
Assessment is based on a learning contract negotiated
and agreed upon by the student and his or her tutors.
This contract stipulates the content of work, enabling
students to complete one of the following options:
■■ Option 1: a 10,000-word dissertation and a poster that
summarizes the student’s work;
■■ Option 2: a 5,000-word conference paper with a supporting presentation delivered to peers and tutors;
■■ Option 3: a conceptual project with a 5,000-word critical justification. As well as a written report, students
are required to produce illustrations or simulations.
Prior to students undertaking their chosen assignment,
there is an intensive three-week period in which
students complete the learning contract. The contract
identifies what option the student will complete, what
he or she hopes to learn, and how that learning will
be demonstrated. The course involves students using a
wide range of primary and secondary research skills.
Variants from the form of traditional projects are already
quite common in some subject areas and countries. Some approaches use group rather than individual projects, and some
are linked to employment or community-based learning opportunities. For example, in the final-year marketing project
at Letterkenny Institute of Technology in Ireland, students
work in groups to address a research problem identified by a
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local business. In the first part of the course, students design
a research proposal, and in the second, they revise it in the
light of feedback and carry out the research.
Problem- or inquiry-based learning in community and workplace settings has proven to be “an effective approach to
teaching as real-life, problem-based learning provides opportunities for students to find academic activities meaningful
and worthwhile” (Lee et al. 2010, 563). For example, the geography department at the University of Canterbury, New
Zealand, has been running an inquiry-based course in service
learning for several years in which students undertake projects for community organizations.
Brief Case Study 4: A Capstone Service-learning
Project in Geography at the University of
Canterbury, New Zealand
This final-year course enrolls between 40 and 60
students working in groups of five or six. Topics are
formulated in conjunction with community groups.
The key to its successful operation is the negotiation of
roles and responsibilities among students, community
partners, and university academic staff (the latter
acting as advisors, not supervisors). The course runs
for a semester (12 weeks) with minimal formal contact
time, although it begins with a residential weekend
away from campus so all parties can meet each other.
During the weekend students engage in researchmethods workshops.
The course ends with a public presentation of class
findings. Assessment is 60 percent based on the work
of the student’s group and 40 percent based on the
individual student’s work. That work is a short essay
at the beginning of the course assessing previously
published work relevant to the topic, and a reflective
essay at the mid-point of the course. Grades for
the group’s work (a 5,000-word written report and
the conference presentation) are moderated with
input from each group member, including the staff
advisor. Beginning in 2011, the format proved readily
adaptable for research into the earthquake response
and recovery following the Christchurch earthquake
disasters between 2010 and 2012.
In developing different forms of end-of-course projects, it is
essential to use the assessment process to ensure that academic standards are maintained and that there is comparability of amount of work and academic rigor among the
different forms. When options are offered, the clarity of the
learning outcomes, assessment criteria, and detailed course

guides are key to ensuring standards.

Preparing Students Effectively
Critical to success in capstone and final-year projects is appropriate preparation of students in previous parts of their
academic programs. The University of Sunderland has explicitly stated that its focus for the undergraduate degree has
changed to become more research-focused, with a strong
build-up in students’ work prior to beginning their dissertations or final-year projects.
Brief Case Study 5: Implementing an Active
Research Curriculum at the University of
Sunderland, U.K.
The university revised its institutional teaching and
quality-assurance processes in 2010 to deliver an
undergraduate curriculum that promotes progressive
development of graduates’ research abilities through
increased student engagement in inquiry. In the final
year, all programs ensure that students experience a
suitable activity that not only allows them to integrate
their knowledge and understanding of their discipline
and professional area, but that also prepares them for
employment and citizenship.
Implementation of this broad framework is at the faculty
level. In the business school, for example, programs
are being redesigned to offer a common first-year
set of courses. The curriculum includes an 80-credit
“super module” in which students will work in multidisciplinary teams to research and design a business startup and a 20-credit module on contemporary debates. In
the latter module experts from the various disciplines
of business and management will lead discussions on
topical and controversial issues in their subject areas to
raise students’ awareness of the uncertainty, subjectivity,
and dynamic nature of knowledge. This research-active
curriculum is also now being developed in community
colleges linked to the university.
Besides specific research skills, students need to develop
and practice the generic capabilities that they will also need
for successful capstone and final-year projects. Those capabilities include report writing, skill in verbal and visual presentations, creativity, critical thinking, and independent
decision-making. One particular skill being increasingly emphasized as student numbers increase is the ability to work
as part of a team. The University of Utrecht has a particularly useful way of helping students to gain authentic teamresearch experience in the third year without their having to
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be involved in actual laboratory work, which comes later. A
team of students investigates a topic and methodology and
together writes a proposal for graduate-level research.
Brief Case Study 6: Bridging the Gap Between
Textbooks and Scientific Research in Cell
Biology at the University of Utrecht, Netherlands
A third-year course for cell-biology majors focuses
on writing and defending a research proposal as an
open-ended, authentic assignment—meaning that
it models much of the actual research experience
of cell biologists, but not the actual laboratory
tasks. It includes having student teams write a
proposal for PhD-level research. The course builds
on the textbook-oriented knowledge and controlled
laboratory experiences that students acquired in the
first two years of their degree programs. The 15-week
course, which enrolls about 24 students, has three
components:
1. A general research topic is defined by staff, and
students read selected research papers with a
focus on the research methodology used and the
research questions posed.
2. Students are divided into four groups of six and
out of class formulate a research question and
methodologies that could be used to explore it.
They also visit relevant research laboratories,
contact experts, and discuss their proposals in
class with fellow students and staff.
3. Student teams present their final proposals to a
jury of four staff members.
Following this course, students produce an extended
senior research thesis. Work on this usually occurs
during the summer semester before their senior year
and often extends into their summer vacation period.

Celebrating and Disseminating
Celebrating and disseminating the outcomes of capstone
and final-year projects is an important part of the research
process and provides public recognition of the student as a
producer of knowledge and a scholar (Neary and Hagyard
2010; Hodge 2011). Research presentations provide the
opportunity to invite potential employers and potential
future students, as well as students’ peers, friends, and
relatives to see or hear the students’ work. It is common
to hold end-of-year shows in art and design courses and
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in the performing arts, but the principle is transferable to
other subjects, although the format may differ and include
undergraduate research conferences and the preparation of
papers for publication in undergraduate research journals
(Healey and Jenkins 2009; Walkington and Jenkins 2008).
The Boyer Commission (1998, 24) emphasized the
importance of communication and dissemination:
Every university graduate should understand that no
idea is fully formed until it can be communicated, and
that the organization required for writing and speaking
is part of the thought process that enables one to
understand material fully. Dissemination of results is an
essential and integral part of the research process, which
means that training in research cannot be considered
complete without training in effective communication.
Going public with the students’ work is one of the simplest
ways to raise the standard of the work produced, because
when they know their peers, friends, family, academics, professionals, and community members may see their work, they
are more likely to put in the effort to produce their best work.
One example of a conference is at Newcastle College in the
U.K., which in 2013 held its first annual conference to celebrate the work of second-year and final-year students and
to encourage younger students to enroll in higher education.
An example of an undergraduate research journal is Geoverse,
which gives students an opportunity to publish their own
work in an academic journal and demonstrates how students
may collaborate to gain publishing experience (Walkington
et al. 2013).
Brief Case Study 7: Geoverse—A National
Journal for Undergraduate Research in
Geography at Oxford Brookes and Three Other
Universities, U.K.
Geoverse is a national undergraduate research journal
in geography that involves four institutions. The
geography departments at Oxford Brookes University
(the lead institution); Queen Mary, University of
London; the University of Gloucestershire; and the
University of Reading comprise the editorial board
of the journal. Geoverse publishes undergraduate-led
original research based on theoretically considered
and empirically based investigations. The aim is to
motivate and reward students for innovative research
practice, and to help them through the review process
prior to publication. Papers are reviewed by a panel of
postgraduate students.
Students at Oxford Brookes undertake a compulsory secondyear course called Geography in the Field, which involves
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a field trip and work in groups to collect data. An optional
final-year course allows students to write their research as a
paper with supervisory support from a tutor. Colleagues at
the University of Reading have replaced an examination
with writing a journal article for Geoverse. The University of
Gloucestershire has developed an assignment in which students write a collaborative journal article. At Queen Mary
University of London, students take an expedition to Iceland
and are given the opportunity to produce a research paper
for Geoverse upon their return based on the research they
have undertaken.

Healey, Mick, Laura Lannin, Arran Stibbe, and James Derounian. 2013.

Conclusion

of Geography in Higher Education 35 (3): 331-349.

Capstone and final-year projects are a key way of integrating
undergraduate research into the curriculum in many different countries. While retaining, or in some cases introducing,
capstone and final-year projects is important, it is time to
think about all the forms such projects might take. At whatever level of undergraduate study they occur, the projects
should be a transformative experience for students. This is a
challenge, given the wide variety of postsecondary students’
backgrounds and motivations, but the goal is more likely to
be achieved if students are given a choice about the form and
assessment of their capstone and final-year project.
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Culturing Undergraduate Research Among the Nebraska Watershed
Network, Microbiology Students, and the Community

U

ndergraduate contributions to research and servicelearning projects have grown in recent years because
these experiences allow undergraduates to work
as a team of colleagues with faculty mentors and
professionals in the community. To exemplify this type of
research, we formed a collaboration among the Nebraska
Watershed Network, Omaha public schools, the Service
Learning Academy, and undergraduate microbiology
students at the University of Nebraska at Omaha. The
students analyzed water quality in Papillion Creek, which
runs through the city of Omaha. In this article faculty
and students describe salient scientific and developmental
findings from this highly collaborative experience and share
their views of the project.
Interdisciplinary research is a valuable teaching tool for a variety of reasons. First, it captures the love of exploration that
children and young adults typically have within them for
the natural sciences (Best et al. 2007). Equally importantly, it
allows undergraduate students the opportunity to participate
in research beyond the scope of the laboratory. Finally, the
experience prepares them for tomorrow’s workplace, where
the disciplinary boundary lines may be often blurred and
very flexible.
While interdisciplinary research is a valued goal in itself, an
equally important mission of an urban campus, such as the
University of Nebraska at Omaha (UNO), is to create dialogue
with the community. Undergraduates can perform this dual
mission of community engagement and research by combining service-learning and community engagement (the latter
through the use of “citizen scientists”) within their research
projects. In fact, some consider urban residents to be a huge,
untapped resource available to study urban environments,
in projects often yielding relevant and largely accurate data
(Mulder et al. 2010).
The role of the citizen scientist in environmental stewardship
of aquatic resources also has recently been discussed in the
scientific literature (Kolok and Schoenfuss 2011, Kolok et
al. 2011). One advantage of studies conducted with citizen
scientists is that they can achieve a much greater spatial,
temporal, and conceptual reach than projects employing
a smaller workforce (Jordan et al. 2012). Citizen scientists
working with emerging technologies expand the horizons
for both scientific research and public engagement, as well as

offering pragmatic solutions to practical problems (Newman
et al 2012). These kinds of ventures can foster lasting
partnerships among communities, scientists, policy-makers,
and education (Krasny and Tidball 2012), and profoundly
promote the public good of a greater society (Dickinson et al
2012).
One drawback of using citizen scientists to conduct research, however, is that they lack any specialized training,
and therefore they require tools that are easy to use and selfexplanatory. This drawback actually can be beneficial for undergraduates as it allows them to quickly assert themselves
as team leaders, even when their technical skills may be only
slightly better than those of the citizen scientists that they
are overseeing. It also allows the students to apply internal
controls to regulate the quality of the experiments being
conducted and interpreted.

Background
UNO is administratively committed to the pursuit of research
and creative activity as cornerstones of the undergraduate
experience. In 2011, the institution initiated a funding
mechanism for undergraduate research, the Fund for
Undergraduate Scholarly Experiences. More than 80 students
received more than $200,000 in support during the 20122013 academic year, and the program has grown in size every
year since 2011.
To address the critical issue of community engagement both
from a biological perspective and to provide an institutional
academic home, the Nebraska Watershed Network was
created at UNO in 2012 to serve as a platform for this type
of exploration and camaraderie. The network provides a
framework for the development of academic programs focused
on the surface waters of eastern Nebraska, focusing primarily
on basic research, service-learning, and community outreach.
Through partnerships with local stakeholder agencies,
the network strives to engage the community directly in
monitoring surface waters. The network then disseminates
that information to the surrounding community through a
variety of written and electronic media. In response to a query
from a local stakeholder, the network had the opportunity to
reach out to other members of the UNO student population
to conduct a community-based, citizen-science project in the
spring semester of academic 2013.
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2013); therefore, it is not surprising that coliform bacteria
counts sometimes exceed state water-quality standards.

Water Quality in Big Papillion Creek

Thus, the contaminant of concern within Big Papillion
Creek is the extent of pollution from coliform bacteria
(NDEQ 2009). Coliform bacteria are indicators of fecal
contamination, and the presence of these microbes in the
local water supply can indicate the potential for human
disease. Furthermore, the resistance of these contaminating
microbes to common antibiotics leads to multiple health
problems, sometimes including human infections that are
difficult or even impossible to treat (Akturk et al. 2012;
Teixeira Rodrigues et al. 2013; Verraes et al. 2013; Swick et al
2013). In previous studies, coliform bacteria within the creek
varied from 720 to 3978 colonies per 100 milliliters during
the recreational season (May 1-September 30) when human
contact with the water is most likely (NDEQ 2009). Those
values far exceed the state’s water-quality criteria of 126 per
100 milliliters for E. coli.

Papillion Creek is a 15.5-mile-long tributary of the Missouri
River that drains a watershed of more than 400 square miles
in eastern Nebraska (Figure 1), and a portion of the drainage
lies within the city limits of Omaha. Big Papillion Creek was
identified by members of our group as the primary tributary
within the watershed system upon which we would focus our
efforts for this particular collaborative project. Big Papillion
Creek runs from north of Omaha to the Missouri River and
runs along major sewage lines in Omaha. Some of these
lines feature a combined sewer overflow system, in which
during rainstorms, household sewage mixes with rainwater
runoff. Ten of those combined sewage outfalls drain into
the Papillion Creek tributaries (Clean Solutions for Omaha,

Figure 1. Papillion Creek and the
associated field sites.

What’s in Your Watershed Day 2013?
Based upon stakeholder input (that is, the Papillion Creek
Watershed Partnership), the Nebraska Watershed network
and partners focused on four major issues within the watershed. The first was the need to expand the amount of assessment that could be done, by engaging citizen-scientists in
assessing water quality through testing temperature, turbidity, pH level, and the coliform counts within Papillion Creek.
Our second aim was to work toward the development of a
test to determine the presence or absence of coliform that
would be inexpensive, sensitive, easily-transportable (i.e., no
need for refrigeration), and easy to use by citizen scientists.
Our third aim was to survey for microbial resistance to antibiotics in an effort to identify a sampling site on the river
for future experiments studying specific factors involved in
resistance. And fourth, we aimed to involve student researchers in making decisions about proper controls and effective
methodologies to conduct quality research.
To engage citizen scientists, the network reached out to
three different groups of students. The first was the Student
Community Leadership and Service (SCLS) group at UNO, a
group focused on bridging the gap between scholarship and
community. Since 1998, the SCLS has been involved with
Global Youth Service Day. The SCLS was able to put the network in contact with students at Omaha North High School.
Omaha North features magnet programs that offer specialized curricula and that provide increased resources for science, technology, engineering, and mathematics (STEM)
education.
The high-school students conducted the field portion of the
research under the supervision of students from the network
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Reflections on the Collaboration
“This event created valuable data for our stakeholders to
utilize in their current and future endeavors. We also formed
an important partnership with Dr. Cutucache’s lab, with
a convenient test being created that may become extremely
valuable for water monitoring in the future. Finally, engaging
community scientists in this project proved to be an effective
tool that will be utilized by the Nebraska Watershed Network
in future events.”
— Danika Peterson, undergraduate microbiology student,
member of Nebraska Watershed Network
“This was a great collaboration with the Nebraska Watershed
Network on a shared interest in local water quality. It allowed
us the opportunity to gain experience using lab techniques
that we have learned about and apply them in service to the
community.”
—LeDawna Strathman, undergraduate microbiology
student

“I really enjoyed the multi-faceted nature of this project. It not
only engaged students in science, but in their community—it
really provided a ‘big picture.’ The collaboration between
the Nebraska Watershed Network and Cutucache’s lab led
to valuable information exchange, which served to reinforce
the importance of communication and teamwork in scientific
endeavors. I am always thankful for an experience that allows
me to grow as a scientist, and this was one such experience.”
—Shannon Stoffel, undergraduate microbiology student

and the SCLS. The high-school students collected water samples and conducted basic water-quality measurements (n=45)
at the field sites. These high-school students were selected
in order to engage them in their community and open their
eyes to “translational” biology. Translational biology is the
application of studies from the lab to the public/community
to directly impact others. Moreover, this experience helped
them to realize that science is engaging and that we encounter scientific issues in our environment every day.
The second group of students we involved were taking part

“I enjoyed working with peers on a local effort. We were at
different levels of experience, but that didn’t seem to matter.
Even though I didn’t go out in the field, I felt like I was part of
a team.”
—Elizabeth Hutfless, undergraduate study-abroad student
“I was in awe of how readily the graduate and undergraduate
science majors applied their leadership skills, pulling
everything together quickly and efficiently. They concluded
the entire day’s efforts with a successful processing of data in
record time.”
—Rita Shelley, graduate student in English,
study-abroad student
“This project served as an excellent way to translate scientific
techniques learned in the classroom into providing information
for a community and collaboration with the Nebraska
Watershed Network.”
—Christine Cutucache, microbiology instructor
“The project provided teaching opportunities relative to data
acquisition, quality control, and the differences between
quantitative, semi-quantitative, and qualitative data.
Furthermore, it forced different groups of undergraduates to
work with each other, and with high-school students, allowed
undergraduate students to appreciate the difficulties associated
with managing citizen scientists, as well as the management
of projects from start to finish.”
—Alan Kolok, director, Nebraska Watershed Network

in an international experience organized by UNO’s Office of
Latino/Latin American Studies of the Great Plains (OLLAS).
These students traveled to Peru later in the summer to
conduct water-quality assessments in the Rio Rimac, the
river that supplies Lima, Peru, with its drinking water.
Participation in the Big Papillion Creek project was used
as part of students’ overall preparation for the field course
in Peru, because Alan Kolok, one of the authors, was also
a co-organizer of the international experience. The OLLAS
students conducted the filtration of the water samples
collected by the Omaha North High School students and
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inoculated media for a Coliscan assay to assess the levels of
E. coli in the water.
The third group of students were undergraduates in a
microbiology course. In the course, students learn to culture
bacteria and to determine sensitivity and resistance to
antibiotics. Therefore, students were able to take key lessons
from the classroom to study and assay for the presence of
coliform in the Papillion Creek. These students were given
water samples from the Papillion Creek. Students conducted
all analyses of the growth of microbial colonies, the
presence or absence of coliform bacteria, and assessments
of the sensitivity of these bacteria to antibiotics which were
replicated three times.

Assessments by Citizen Scientists
and Undergraduates
Five groups of citizen scientists— the Omaha North High
School students—were paired with UNO undergraduates
from the network and provided with a water-sampling kit.
The kit contained a commercially available water-monitoring kit (the GREEN program, from La Motte, Inc). Each group
established a central sampling site where water temperature
and dissolved oxygen measurements were collected. In addition, each group sampled water repeatedly upstream and
downstream from the central location (45 samples by the five
groups). Those samples were used to quantitatively evaluate
water temperature and nitrate and pH levels, and to qualitatively analyze whether the herbicide atrazine was found,
and if it was, in what amounts. The collected water was also
screened for coliform contamination. The water samples that
the citizen scientists collected were immediately taken to the
undergraduate microbiology laboratory for assessment. UNO
undergraduates performed the tests under the supervision of
faculty mentors. All tests were done in duplicate within the
laboratory as an extra internal control for the data that were
collected.

Our second aim was to develop a test for citizen scientists to
use to assess the presence or absence of coliform in a quick,
non-technical way, and this goal was achieved. Third, we
sought to determine whether microbes cultured from the
Papillion Creek were sensitive or resistant to antibiotics. We
observed resistance of microbes to commonly used antibiotics (novobiocin and ampicillin), but not from another antibiotic (tetracycline) that was rarely prescribed in 2012, the year
preceding our study.
Fourth, all components of this project involved undergraduates in an inquiry-driven field of research. Most importantly,
undergraduates learned the time commitment necessary to
design, carry out, and subsequently analyze data from a project. Further, undergraduates had direct involvement in the
writing of this manuscript, thus expanding their experience
with scientific communication.
In summary, this project was a successful collaboration of
several groups in one community, as well as a benefit to undergraduate education. We plan to conduct this project annually.
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Factors Critical to Successful Undergraduate Research

T

he last several decades have witnessed increasing
appreciation of the need to more fully engage students
in their own learning, especially in mathematics and the
sciences. U.S. students’ achievement lags behind that of the
top international performers in science and mathematics
in elementary and middle school (Martin, Mullis, Foy and
Stanco 2012; Mullis, Martin, Foy and Arora 2012), and also
in advanced science and mathematics education (Mullis,
Martin, Robitaille and Foy 2009), prompting concerns about
the future U.S. workforce, national innovativeness, and
economic development. Student-learning issues, coupled
with an exponential growth in scientific and technical
knowledge, have resulted in increased recognition of the
need for hands-on classroom experimentation, small-group
learning, and student-centered discourse.

Background
Many learning initiatives and school evaluations have arisen
as schools and universities have faced greater demands for accountability from their constituencies and funding agencies.
In 1998 the Boyer Commission report highlighted the divide
between public perceptions of the academy’s responsibility
for teaching (in Research I institutions) and institutions’ reliance on research productivity to determine faculty members’
promotion, tenure, and salaries. The commission suggested
that one way to bridge this gap was to change the culture
from one of undergraduates receiving knowledge to one of
undergraduate inquiry and discovery (Kenny 1998). Kuh’s
later analysis (2008) indicated that high-impact pedagogical activities, which result in deep learning, provide a wealth
of professional, practical, and personal gains that are major
contributors to student success. Such approaches particularly
benefit first-generation and non-majority-group students by
enhancing their college retention, grades, and preparation
for future work or post-graduate education (Ishiyama 2002;
Kuh 2008). The improved faculty and student interaction
that typically results from high-impact activities such as firstyear seminars, capstones, service-learning, and learning communities is also tied to many positive outcomes, including
intellectual development, better writing, sharper and more
integrated thinking, and greater likelihood of undertaking
graduate work (Brownell and Swanner 2009; Kuh 2008).
Within practices that require disciplined work and collaboration, some educators have focused on offering undergraduate research opportunities across the curriculum, including
in the non-experimental social sciences (Malachowski 2003).
What this research experience translates into depends largely
on the institution, its resources, departmental values, and
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faculty commitment. Of course, many of the best undergraduate programs long ago instituted undergraduate research.
In the natural sciences, undergraduate research is generally
tied to laboratory courses, participation in a research team
during the academic year, and summer research fellowships.
Laboratory work is frequently an extension of the classroom
content. Indeed, whenever experimental methods can be
employed, large research undertakings can be partitioned
into small experiments with clear sub-goals that students can
more readily digest.
In contrast, research in the social sciences and humanities
often does not entail laboratory work and presents a greater
disconnect between the faculty’s scholarly endeavors and
the materials covered in the classroom. Extending research
experiences into disciplines in the humanities and some of
the social sciences has not been as widely embraced as in the
sciences because of the nature of the research itself, which
is typically non-collaborative; the difficulty of undertaking
research because of undergraduates’ lack of substantial background knowledge; and the thinking and writing demanded in research and publication in these disciplines. Usually,
much of the in-depth field research in humanities and social sciences requires critical analyses of an extensive array of
cultural, social, and political phenomena that do not readily
lend themselves to quantitative summaries.
Within some of the sciences, some areas are so specialized
that personal connections remain a primary source of research materials (Leckie 1996), with faculty following a trail
of relevant citations rather than engaging in library searches.
Often faculty do not fully realize that undergraduates are
focused on fulfilling expectations (or completing a project),
and are struggling to work with an enormous, diverse, and
ever-expanding knowledge base with which they have, at
best, only passing familiarity. Sorting out appropriate references is especially challenging for novices. Nash and Wilson
(1991) note that undergraduates have difficulties even assessing the types and quality of resources, often bypassing the
more important sources. In short, dealing with appropriate
scholarly literature is not as straightforward as faculty may
assume.
Additionally, in the humanities and social sciences the predominant form of research collaboration should be redefined
to include work or research products beyond the term paper;
alternative modes of partnership should be considered in
which the student adopts a stronger role than simply collecting information for a paper (Grobman 2007). Active engagement in learning about research sooner or later will involve
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failure or the need to redirect activities, so it is important to
value the process more than a specific outcome or product.
As these concerns and related assumptions have been discussed (Bost 1993; Grobman 2007; Schantz 2008), there has
been an increasing impetus to incorporate research training into the humanities, and a call for faculty of primarily
undergraduate institutions to redesign research projects to
make them accessible to undergraduates (Malachoski 2003).

Results of Earlier Studies
Higher-education institutions, and predominantly undergraduate institutions in particular, face the challenge of
having to commit resources to undergraduate research in
the currently uncertain economic environment. They seek
to enrich the undergraduate experience, engage students,
and boost graduation rates (Taraban and Blanton 2008) in
the natural sciences and, increasingly, in the humanities.
Ishiyama (2002) investigated the effects of undergraduate research in the humanities and social sciences and found that
such research enhanced thinking, integration of concepts,
and independent learning among research participants.
Further, these outcomes were apparent in first- and secondyear students, and were even more prominent outcomes
for at-risk students than for other students. Other reported
outcomes of undergraduate research are an improved understanding of how to conduct research, the students’ increased
confidence in their research skills, and their improved
awareness of expectations for graduate study (Lopatto 2004;
Russel et al. 2007). In one study, students overwhelmingly
(91 percent) reported that research experience validated or
increased their desire for postgraduate education, with student demographic categories, such as gender and ethnicity,
having little impact on their response (Lopatto 2004).
In comparing faculty advisors’ and students’ perceptions
of the benefits of undergraduate research, faculty
identified the top benefits for students as their gaining an
understanding of the scientific work, comprehending and
embracing attitudes and behavior required for the practice
of science, or “becoming a scientist” (Hunter, Laursen
and Seymour 2008), as well as developing analytical and
communication skills (Lopatto 2003). Students’ reported
gains were increased confidence, increased identification
with science, and confirmation of career paths, plus the
enhanced professional relationships built with faculty and
peers. They also agreed with their mentors on the utility of
their newly acquired scientific skills and expertise (Lopatto
2003; Seymour, Hunter, Laursen and DeAntoni 2004;
Russell, Hancock and McCollough 2007; Hunter, Laursen
and Seymour 2008; Thiry, Weston, Laursen and Hunter
2012).

The contributions and benefits of undergraduate research experiences have been captured in a survey considering five
independent dimensions: research mindset, faculty support, research methods, academic mindset, and peer support
(Feldmann, Divoll and Rogan-Klyve 2012). Although this instrument provides a standardized comparison of subjective
undergraduate experiences and can assess the acquisition of
critical skills by students, recognizing the relevancy of a survey item is perhaps less salient than generating understanding of key issues impacting success. Additionally, there is still
the need to identify those conditions necessary for creating
productive research environments.
If many studies have focused on the outcomes of undergraduate research, predominantly in the natural sciences,
few have explored the specific critical factors leading to successful undergraduate research experiences. Lopatto (2003)
recruited science faculty from three predominantly undergraduate liberal-arts universities for a project that identified
such factors as students’ independent work, students’ participation in the design process, the establishment of a mentorship relationship between faculty member and student, the
students’ reading of scientific literature, and their mastery of
techniques, as “essential features of undergraduate research
projects.”
The role of apprenticeship, between both faculty members
and students and between more-advanced and less-experienced students, seems to have a clear effect on advancing the
research process and fostering the intellectual development
of novice undergraduate researchers (Feldmann, Divoll and
Rogan-Klyve 2012). While there are several relevant studies exploring the role of research in science education, what
makes undergraduate research experiences effective in the
humanities and social sciences is less understood

Identifying Critical Factors
Knowing the factors that are critical to the success of undergraduate research initiatives can help institutions better
direct their efforts and resources. Identifying and implementing the factors leading to desirable outcomes should
maximize the likelihood of a successful undergraduate research experience. Because of differences among disciplines
in terms of how undergraduate research initiatives are
framed, how research teams are established, and how individuals are made accountable for research goals, identifying
critical factors broadly applicable to undergraduate research
is challenging. Yet there should be factors that are consistently present in successful research initiatives. To identify
these factors, we adapted the critical success factors method
(Rockart 1978). We found both overlap and differences between what students and what faculty members perceive as
critical factors.
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Factors Critical to Successful Undergraduate Research
continued

Determining Factors Critical to Success
Our research applies the critical-success-factor method
(Rockart 1978, 1979; Rockart and Bullen 1981), adapted to
fit the nature of an undergraduate institution, to identify
CSFs in undergraduate research. The goal of the method is
to pinpoint factors identified as critical for successful undergraduate research initiatives, to study disparities in perceptions between faculty and students, to design undergraduate
research programs that incorporate critical success factors
(CSFs), and to offer guidelines for aligning perceptions of
faculty and students. The method is summarized in Figure 1.

Figure 1. Critical-Success-Factors Method
in Undergraduate Research

Figure 1. The Critical Sucess Factors Method in Undergraduate Research
Pre-interview Preparation

Indentify Goals
CSFs Categories:

1. Institutional &
Environmental
2. Sub-institutional
3. Individual &
Interpersonal
Select interviewees &
Schedule Interviews

Our research had three phases: conducting semi-structured
interviews to identify salient CSFs for faculty and students,
coding and counting the CSFs identified in the interviews,
and administering a follow-up survey in which faculty and
students ranked the top factors identified by their group.
Seven undergraduate researchers majoring in psychology
and two faculty members conducted semi-structured interviews at Trinity University, Texas. The sample consisted
of 32 students involved in undergraduate research and 16
faculty members, five of whom were not tenured. Special
emphasis was placed on interviewing students and faculty
conducting research in a variety of disciplines: natural sciences, computer science, engineering, social sciences, humanities, and business. The faculty members who agreed
to be interviewed were all actively engaged in research, and
all had undergraduate students working with them. Among
those interviewed, eight faculty members conducted research in laboratory settings (e.g., chemistry), or directly
compiled data from human subjects using laboratory experiments or surveys. The remaining eight faculty members
conducted bibliographic investigations, research based on
secondary data, or interpretive phenomenological analysis.
Following the same classification approach described for
faculty, 23 of the students interviewed had participated in
research in a laboratory setting, four had participated in research using bibliographic, phenomenological, or secondary
data, and five students had participated in research in engineering or computer science. In many ways, the latter’s group
research practices resembled those in the humanities (e.g., individualistic, requiring advanced expertise in the field).
Participants were first contacted via email to schedule interviews. To the best of our knowledge, everyone asked to
participate was interviewed. One-on-one interviews began
with an introductory statement reminding participants of
our purpose. Participants were told about the significance of
our research and were first asked to identify their particular
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Conduct Interviews
1. Mission and Role
2. Individuals’ Research Goals
3. Individual CSFs
4. Prioritized CSFs

Identify Top
CSFs Faculty

Identify Top
CSFs Students

Faculty Survey
Ranking of Top
CSFs

Student Survey
Ranking of Top
CSFs

Institution CSFs
Undergraduate Research Strategic Planning

research mission and goals. Our assumption is that if a research experience is successful, the stated goals are achieved
and hence become the students’ gains, which should be
identified by the critical-success-factor process.
Next, the interviewee’s research involvement was assessed.
Factors the interviewee felt were important to a successful
research project were obtained by posing variations of the
question, “Will you please tell me, in whatever order comes
to your mind, those things that you see as critical for successful undergraduate research?” Interviewers recorded
responses verbatim but also monitored themes with a summary sheet created to facilitate recording and classifying
the overall type of content (such as institutional and environmental factors, sub-institutional issues concerning the
department or research group, and individual and interpersonal factors). Participants’ responses ranged from as few as
three to as many as 11 factors. Care was taken to ensure that
the interviewee did not focus on just one category of critical
factors. That is, if the interviewee spoke exclusively about
environmental or institutional issues such as space, supplies,
technical support, the interviewer redirected them by asking
if there were any other sorts of factors that were individual
or departmental/research-type issues.
After the interviewer recorded all the CSFs that the interviewee mentioned, the interviewees were then asked to rank
their top three critical factors. When the interviewees felt
they had adequately communicated their perspectives, they
were thanked for sharing their perspectives and reminded
that within a two-week period there would be one additional
short e-mail contact to allow them to verify their individual
judgments.
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Three members of our team independently processed the
factors collected from students and faculty. The top ten factors were identified based on the number of times they were
mentioned as critical. Frequently, factors were relabeled
and/or grouped when they related to a single underlying
idea.
Two weeks after the initial interviews, participants were
asked by e-mail to rank the top five factors they viewed as
indispensable for a successful undergraduate research project from among the top ten factors previously identified for
their group (students or faculty members). The use of different ranking lists for faculty and students served to highlight
the different perceptions of the groups. The factor identified
as most critical was ranked number 1 and so forth; two factors were not allowed to receive the same rank. Twenty-two
students (68.75 percent of the original sample) and 12 faculty members (80 percent of the original sample) completed
the follow-up survey. The Borda count method was used to
rank the top ten CSFs for each group. This method weights
factors according to how the participants ordered their preferences (e.g., if someone identifies “motivation and passion
for research” as the most important factor, then the factor is
assigned a value of 5 points; if the same factor is identified
but ranked in fifth position, then the factor accumulates a
value of 1 point).

Results
The first round of interviews inquired about the participants’ goals for conducting research and their preliminary
views of CSFs. Most participants reported between one and
four goals for conducting research. The goals identified in
this study strongly resembled the desired outcomes of research discussed in the literature and summarized above.
Students’ stated research goals are compiled in Table 1.
Only those goals identified by three or more students are
reported. Interestingly, only two students identified gaining
critical thinking as a goal.
Faculty consistently identified preparing students
for successful careers or graduate school as a goal of
undergraduate research. Interestingly, only two of the
five untenured faculty members mentioned tenure and
promotion as a goal related to their participation in
undergraduate research. Goals mentioned by at least three
faculty members are summarized in Table 2.
Figure 2 presents the list of top-ranked CSFs identified
by students, and Figure 3 presents the top-ranked CSFs
identified by faculty.

Discussion
If educators want to engage students and enhance their

Table 1. Frequently Cited Student Goals
for Research Projects
Goals

Number of Students

Learning to conduct research; learning and
practicing research skills; experience

26

Exploring a field of study

10

Preparing for graduate school

10

Professional growth; resume improvement;
connections in the field

8

Building relationship with professor

6

Publication; conferences

6

Contributing to a greater cause; personal
growth

5

Fulfilling a requirement; course credit

3

Developing presentation skills

3

opportunities for success, Kuh (2008) stated that every
student should participate in at least two high-impact
learning opportunities. One of these experiences should be
early in their college life, while a second should consolidate
a major area of academic inquiry. Research provides an
excellent venue for integrative learning. While opportunities
for this kind of learning experience are not readily available
on some campuses, research is part of many professional
careers and central to the mission of many universities.
Research training incorporates many elements of content
and skill application. We found that active researchers
and engaged students reported many professional and
interpersonal benefits to their research experiences.
Faculty views were more varied and specific than students’
were, even though there were fewer respondents. While
overlap existed between the student and faculty perspec-

Table 2. Frequently Cited Faculty Goals
for Undergraduate Research
Goals

Number of Faculty

Preparing and directing motivated students for
successful careers/graduate school

9

Meeting curricular requirements (e.g.,
independent studies, theses, required skills)

6

Exploring new areas of study, publishing

6

Interacting with students

5
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Figure 3. Top 10 Factors Critical to Successful
Undergraduate Research Identified by Faculty Members

Factors Critical to Successful Undergraduate Research
continued
tives on what it takes to make a successful undergraduate
research experience, there is substantially more agreement
among students than among faculty members about what is
most important in the research activity. For students in the
opening interview, their top goal for the research project was
learning skills and exploration; preparing for graduate training was a common, but less frequently stated response. For
faculty, the most commonly articulated goal was preparing
students for their next professional step.

Students are hard working and commit
time to research
Availability of resources and institutional support
Do-able project or research program that can
adapt to different levels of expertise
Students’ intiative, curiosity, and excitement
toward research

Regardless of role, everyone agreed that time management
and commitment were critical, recognizing student development as central to the educational mission. Not surprisingly, goal setting was characterized somewhat differently
by students and by faculty. Students recognized the importance of setting goals in terms of determining their concrete
accomplishments, while faculty recognized this element by
acknowledging the necessity of creating do-able, appropriate projects that contributed to disciplinary knowledge at
the same time that it promoted opportunities for students to

Student-faculty relationship: sense of community
and open communication
Faculty time availability to work with students
(reduced formal course load)
Faculty establishes clear expectations about
deadlines, responsibilities, and research outcomes
Students’ motivation toward conducting research
Students’ communication skills (oral and written)
Students’ information literacy

Figure 2. Top 10 Factors Critical to Successful
Undergraduate Research Identified by Students
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learn and apply new skills. Students did not grasp the importance or difficulty of selecting meaningful and manageable
research questions and designs, nor did they generally indicate much recognition of the knowledge and preparation
required for becoming involved in the research project.

Students’ motivation and passion for research
Students’ enthusiasm, dedication, and hard work
Mentorship relationship between faculty
and students’ self-esteem and value
Faculty establishes clear expectations about
deadlines, responsibilities, and research outcomes
Open communication within the research team
Availability of resources and institutional support
Students’ time commitment to research
Interpersonal dynamics and attitudes within
the research team
Students’ expertise and knowledge at the
time of starting the research (coursework)
Clearly defined hierarchy of students in the
research team and collaborative teamwork
0
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Both students and faculty noted the importance of student
motivation, with research-involved students commonly
identifying this factor. Many students reported that
enthusiasm was important, although that descriptor was
often paired with hard work, suggesting students understood
the need for emotional and cognitive engagement.
Meanwhile, faculty indicated it was critical for students to
demonstrate initiative in their work. Faculty members’ word
choices reflected more task-orientation, while students used
more cognitive-affective descriptions. Both groups endorsed
the importance of managing expectations and the need
for goal setting, as noted above, but students mentioned
the importance of having clearly stated research goals
much more frequently than did faculty members. In short,
students wanted clarity in faculty expectations for them and
their research projects, perhaps not always appreciating that
personal inquiry and questioning lead to richer intellectual
learning and research experiences (e.g., Bransford, Brown
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Interviews: What they Said
Student-cited success factors. Preliminary CSFs were extracted from
the first round of interviews and coded. The following comments
recorded in the interviews capture critical factors mentioned by the
students related to the role of the novice researcher:
“Dedication and motivation towards research, curiosity and desire
to learn about the field you’re involved in, and appreciation of
research in itself.”

Faculty-cited success factors. Faculty identified critical factors
related to their role and leadership:
“Committing time to research, challenging students just the right
amount to keep their interest, and balancing the independent
component of research with instruction.”
“Faculty needs passion, care, and commitment to the research
endeavor, [which] required substantial effort.”

“Independence and initiative in research is important. Also,
developing relationships with your mentors for future
recommendations is very beneficial.”

“To make the lab experience enjoyable, you can’t shortchange
yourself in your other responsibilities, but you also really can’t let
your other duties negatively affect your involvement in the lab.”

“Time management is important […]; you need to commit enough
time to your research in order for everything to go well.”

“[Faculty should] model the type of behaviors they want to see in
an undergraduate student.”

“Following through with your duties and completing the tasks
delegated to you in a timely fashion.”

Faculty cited factors involving the nature of the research project:

Factors identified by students related to the role of the instructor:

“It should be fun in the sense of meaningful learning.”

“Failure of the instructor[s] to establish their expectations of the
students and failure of the students to follow those expectations
hurts the lab.”

“Well-designed studies that allow students to have meaningful
roles … giving students enough ‘rope’ to learn … putting enough
resources into a project for it to be successful … needs lots of
faculty time.”

“The instructor needs to help students when they need it and
provide an environment that motivates the students.”

“Just a do-able project.”

Comments about the undergraduate researcher:

“Patience of the research instructor is extremely important. The
instructor needs to be able to take the time to teach students
adequate research methods, answer questions, and deal with
problems in a way that makes the research experience more
friendly and engaging.”

“Pay good attention to all details in the study.”

Factors students cited referring to group dynamics and teamwork:

“Understand the nature of the faculty-student relationship when
conducting research.”

“Teamwork definitely plays into group dynamics; each person needs
to pull their own weight, but help each other make the most of their
research experience as well. Valuing learning process in itself is a
big thing too.”

“Understand how to communicate with others; respond to emails.”
“On the student level, commitment is also important.”
“Not to be hesitant to take risks, try things, ask questions.”

“To be successful students have to be personally motivated,
come with questions but then I also expect initiative and some
independence. Curiosity. Ability to work alone.”

“Not communicating with your instructor and/or peers about what
is going on in the lab could negatively impact the lab as well.”

“Readiness to work with the literature in the field and independent
work.”

“Student hierarchy, as far as experience goes, so that experienced
students are given more resources at their disposal and new
students can build on the seniors’ projects.”

Factors cited by faculty referring to the research group dynamics:
“When the students click, it is very beneficial; camaraderie and
mutual support increase accountability.”

Student comments related to the availability of resources:

Faculty cited factors regarding resources:

“Adequate resources and the availability of these resources.
Some advanced equipment that was required for data analysis
[…] was available and accessible for Trinity researchers.
Without this equipment, a limited number of tests could be
run and the research lab’s success would falter.”

“Need enough appropriate space and materials.”

“Administrative help is very important.”

“[It is] key that we have courses that can facilitate research.”

“Need a common area for students to gather; having a working/
waiting space allows opportunity for interactions, out of which
ideas come. … Our new labs should help..”
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Factors Critical to Successful Undergraduate Research
continued
and Cockey 2000; Cruickshank and Olander 2002).
Another important element often cited by students was
faculty mentorship and research-team dynamics. From student
perspectives’ social and practical interpersonal connections
contribute greatly to the research learning experience. Given
these student assessments, faculty members are likely to be
more successful research mentors when students’ points of
view are fully recognized and actively managed.
One of the biggest disconnects between student and faculty views involve students’ time commitment. For faculty,
it was the most commonly noted item necessary for success,
whereas students’ responses placed it in the sixth position in
their top ten factors critical to a successful research project. Of
course, faculty have the additional experience of being able to
compare different students’ performances, can independently
assess task and time demands, and as outside assessors, do not
need to justify or rationalize students’ time commitments.
From an institutional-planning perspective, the necessity of
having sufficient time and resources for the research project
was noted by both faculty and students. This is clearly key
to keeping a research team on track and moving forward.
Although faculty frequently noted the difficulty of finding
time to work with students, students did not seem to be aware
of faculty conflicts over finding time for the research project.
A number of ways to free up faculty time were suggested during interviews. In short, while students and faculty have different perspectives, increasing awareness of their shared and
divergent expectations should facilitate better communication and, for the most part, enhanced research experiences.
Institutions need to align their missions with their practices
by identifying appropriate goals and creating the appropriate metrics to assess them. Institutions wanting to engage
and enhance the undergraduate experience need to recognize
and value research as requiring hands-on applications, which
eclipse most formal classroom exchanges. Policy should be
used to advance research opportunities. Credit should be assigned to research experiences, which then translates into
student and faculty loads and responsibilities. Providing adequate resources to accomplish these goals is critical to creating successful student research experiences.
Developing communities of learning focused on the practice
of research with undergraduates should promote leadership
and collaboration skills among both faculty and students. For
example, faculty and students could enhance their leadership
skills, and senior students could learn how to guide and support less-experienced peers. These groups might also focus on
the study of group dynamics, enhancement of communication, and creation of productive exchanges. The foundation
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for this research experience might be initiated even in firstyear seminars, designed to promote self-guided inquiry and
encourage initiative and curiosity in students. Of course, this
would be followed by discipline-specific courses that further
underscore these values. Finally, information and computer
literacy should be emphasized across the curriculum.
Clarifying the top factors important to successful research
projects is an important first step in improving research initiatives. The contrast of student-faculty perspectives allows
for a more in-depth analysis of priorities. Additionally, CSFs
identified by administrators could inform the design and
implementation of meaningful undergraduate research policies as these practices help carry out the institutional mission.
If resources were allocated to facilitate the factors considered
critical to success, students and faculty would be better able to
create learning and research opportunities that optimize undergraduate education.
Finally, Rockart’s (1979) method could be readily applied to
strategic planning of undergraduate research initiatives and
other higher education initiatives, especially when multiple
parties are involved and input from all of them is necessary for
the success of an endeavor. Institutions interested in applying our adaption of Rockart’s critical-success-factors method
to assess their undergraduate research environment should
commence by identifying broad categories of CSFs relevant
to their institution and then survey a representative sample of
students and faculty involved in undergraduate research.
Additionally, a sample of administrators could be surveyed if
revisions in resource allocation and policy are anticipated to
be critical. In that case, semi-structured interviews should be
conducted and top CSFs identified for students, faculty, and
administrators. Finally, a follow-up survey asking the different
groups to rank the top CSFs for their group should be collected.
This approach, using multiple lists of CSFs, emphasizes the
analysis of perceptions across groups.
Alternatively, a single follow-up survey could be administered
to the different groups (i.e., faculty, students, and/or administrators) with an emphasis on using the results to set strategic
priorities for the institution’s undergraduate research goals,
initiatives, and investments. A number of other institutional practices such as assessments, internships, practica, and
community-based projects might also benefit from systematic
examination using the CSF method.
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CURQ Vignettes
The Capstone Contract: Facilitating Capstone
Research Projects in the Humanities
M. G. Aune and Sarah Downey,

California University of Pennsylvania, aune@calu.edu

Many humanities students understand research as a simple
process of going to a library or archives or doing an online
search. As a result, they often underestimate the time it takes
to acquire materials, much less read and evaluate them. This
miscalculation, along with a human tendency to procrastinate, can create a trap for many humanities students. They
delay their research and then find themselves producing
capstone projects that are not only under-researched, but
that also lack a clear survey of the field and a fully thoughtout argument placed within the disciplinary conversation.
Our capstone contract is similar to learning contracts used
from K-12 to higher education. It emphasizes student autonomy by setting out a series of research milestones that
help students not only to take control of the research process, but also to recognize and emulate successful practices
in humanities research. For the faculty member, it provides
a set of criteria upon which to base the assessment of the
student’s capstone-research process, although not, of course,
the content of the project.

A Sample Capstone Contract:
Goal

Deadline

Proposal

14 January

Outline

1 February

Annotated bibliography

15 February

Draft of ½ of project

8 March

First full draft & works cited  

29 March

Second draft & works cited

12 April

Final draft

26 April

The contract begins with a series of chronological research
goals. Each goal is assigned a portion of the total number of
possible points or a percentage of the final grade. The written research proposal, for example, may be worth 5 percent
of the total grade and is due early in the process. Each subsequent goal, such as the outline, literature review, or workscited page, has its own deadline and point value. If a student
misses a deadline, she is penalized that percentage (or num-
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ber of points) of the final grade, but may continue working
on the project with the knowledge that she has not failed
entirely.
An Interdisciplinary Engineering Capstone Experience
Thomas Voden,
Glendale Community College, tvoden@glendale.edu

Students need educational experiences that capture their
attention, clarify the connections between theory and
practice, and foster development of the information-literacy
skills demanded in today’s workplace. Glendale Community
College has developed a robotics academy designed
specifically to provide students with such experiences
(glendale.edu/robotics). The culminating segment of the
academy is a two-semester capstone course that has the
dynamic of an engineering start-up. It allows students to work
in various teams to design and build portions of a complex
project requiring integration of multiple subsystems. The
project engages students in intense research, organized
teamwork, robust written and oral communication, and
clear, thorough documentation. According to their areas of
expertise, the instructors of this team-taught course serve
as mentors to the teams by providing targeted knowledge,
helping students solve problems, and keeping the teams
moving forward with their project.
Creating an active, experiential learning environment often requires a paradigm shift for faculty
members and presents many formidable pedagogi10%
cal and institutional challenges. For instance, many
instructors must undergo a substantial transition
10%
from the traditional role of information provider to
10%
a new role of dynamic mentor of a learning community. The success of this capstone sequence depends
5%
on arranging agreements with universities to grant
transferring students credit in specific courses or
5%
general-education requirements for participation in
5%
this research experience. Success also depends on
the incorporation of assessment methods that take
55%
advantage of the flexible and summative nature of
capstone courses (e.g., using assessments of student
products in the capstone, such as design presentations, written technical manuals and the finished engineering products, as indicators of whether key learning objectives
of the entire engineering program are being met). Although
implementation challenges are substantial, the proven effectiveness of research experiences for enhancing student
engagement, motivation, and ownership of their education,
as well as for developing necessary professional skills, makes
this a worthwhile and exciting endeavor.
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A Model for Embedding Research in the Curriculum
at the University of Wisconsin-Eau Claire
Jeffrey Janot and Matthew Wiggins,
University of Wisconsin-Eau Claire, janotjm@uwec.edu

Kinesiology (human performance) majors enroll in Research
Methods in Kinesiology (KINS 474) during their senior year.
This course addresses fundamental aspects of conducting
hypothesis-driven scientific research in multiple areas of
kinesiology (e.g., fitness, athletic performance, rehabilitation,
health, etc.) and requires students to work in groups to design
and implement their own original research project over the
course of one semester. The course’s learning objectives
consist of teaching students to develop an understanding of
basic research design and ethics, formulate novel research
questions and hypotheses, identify and critically analyze
peer-reviewed scientific studies, apply basic statistical
analyses, and conduct the actual research study. Students are
assessed on the quality of their work and overall contribution
to the research project by their peers and faculty supervisors
through the use of specific rubrics.
The culminating experience includes submission of
a manuscript based on the research to the Journal of
Undergraduate Kinesiology Research. Since 2005, the
Department of Kinesiology at UW-Eau Claire has maintained
this journal for students to showcase their work and
experience the peer-review process. This course has furthered
the scholarly activity of faculty within the department by
providing a system allowing faculty and student research
interests to be identified and matched. In the future, this
research course will be divided into two separate courses, the
first encompassing the development of the research proposal
and methodology (KINS 474), followed by data collection,
analysis, and manuscript submission (KINS 475). The goal is
to better facilitate high-quality research projects.
Assessment-driven Revisions of a Research-Based
Capstone Course and Curriculum

Using rubrics developed by the department, faculty now
evaluate each capstone student’s NIH-style research proposal, oral presentations, and research poster representing the
final capstone project. Initial assessment identified deficiencies in experimental design, data analysis and interpretation,
and application of statistics. As a result, a general statistics
requirement was replaced with a discipline-oriented biostatistics and experimental design course; this class is integrated
into the introductory course sequence and is a prerequisite
for the capstone course.
Other issues identified through assessment involved the effective use of literature in capstone research and the clear
articulation of the significance and rationale underlying
projects. In response to these deficiencies, we developed
multi-week “research module” laboratories in introductory
courses that allow for more comprehensive and cumulative
inquiry-based investigation. Associated with each research
module is a journal-format research paper that is integrated
with information literacy activities. Ongoing assessment indicates that these curricular changes are impacting students’
performance in the capstone course; faculty evaluations have
identified improvements in students’ application of appropriate statistical analysis, articulation of project significance,
and use of scientific literature. One reflection of these positive changes is the increased numbers of students presenting
capstone research at regional and national conferences. In
sum, assessment of the capstone process has evolved to represent a vital component of the overall review of the biology
curriculum at Westminster College.

Save the date
“Undergraduate Research Programs:
Building, Enhancing, Sustaining.”

Joseph M. Balczon, Joshua C. Corrette-Bennett,
Karen K. Resendes, John C. Robertson, Katherine Robertson,
Westminster College, corretjc@westminster.edu

The Department of Biology at Westminster College (PA) transitioned in 2006 to a research project based capstone from
a senior seminar course. One intentional outcome of this
change was to utilize assessment of students’ capstone work
as a tool to evaluate the entire departmental curriculum.

www.cur.org

2015 CUR URPD Conference
June 23-25, 2015
University of Oklahoma
Norman, OK
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Supervising and Writing a Good
Undergraduate Dissertation
By Roisin Donnelly, John Dallat and Marian
Fitzmaurice, Editors
Reviewed by Lisa Dooley, Bradley University,
lisa_m_dooley@yahoo.com
Addressing the roles and responsibilities of both the
undergraduate researcher and his or her supervisor, Roisin
Donnelly, John Dallat, and Marian Fitzmaurice have compiled
a compelling group of essays
of great value for faculty and
administrators interested
in undergraduate research
projects and senior theses and
undergraduate dissertations.
Noting the scarcity of
substantive literature on
the undergraduate-research
process, in particular the
student/supervisor mentoring
relationship and student
researchers’ own perspectives
on their projects and
Bentham Science Publishers,
processes, Donnelly, Dallat,
2013
and Fitzmaurice’s e-collection
ISBN: 978-1-60805-179-3
is timely, readily accessible,
eISBN: 978-1-60805-176-2
and relevant for virtually any
undergraduate program.
275 pages, $89.00 eBook
The collection begins, appropriately, with an essay by Gina
Wisker, author of The Undergraduate Research Handbook
(2009), who provides guidance regarding faculty supervisory practices that help to ensure successful undergraduate research projects. Her essay and the others in the first
part of the publication put the undergraduate-thesis process into context, illustrating the broader and longer-term
usefulness of the student skills involved in active and engaged research. The student perspective is well described,
providing a window into student psychology throughout
the stages of the research process, while the active role of
the supervisor is recognized as fundamental to the student
researcher’s success—both in terms of research productivity
and adherence to ethical research standards. An essay by
Moira Maguire, Brid Delahunt, and Ann Everitt-Reynolds
draws attention to distinctive needs of undergraduate researchers. Because undergraduates are beginning investigators, the role of their supervisors is crucial, particularly with
research involving human subjects, in order to provide
the monitoring needed to help the students understand

48

and meet ethical criteria and maintain academic integrity
(Maguire et al, 112).
Among the essays in the second half of the collection, one
by Nancy H. Hensel, former Executive Officer of CUR, and
Lindsay Currie, CUR’s director of communications and membership, highlights the role of writing in undergraduate research, beyond its obvious informational role: “The process
of conducting research and revealing findings in written form
is a transformative experience for an undergraduate student”
(189). They explain that, in the final stage of the process, “It
is writing, as a part of the undergraduate research experience,
that transforms the researcher from student to scholar and
transforms research into knowledge” (201). In the following
essay, Sarah Moore explains that, “Every act of writing is an
act of creativity as well as of cognition and precision” (169).
Articulating the duality of writing, Moore points to the challenges involved, affirming the need for supervisors to aid the
student researcher in navigating previously uncharted territory. Although referring to the writing process as a “hero’s
journey” seems overstated, Moore and others rightly emphasize the struggles that students face in the final writing stage
of their research.
Despite student struggles, the writing-intensive thesis process
provides significant benefits for students by expanding
their employability. Vicky Gunn writes that undergraduate
research and writing encourage “the development of a wide
range of knowledge, skills and attributes which a student can
draw on subsequent to graduation” (207). The final essays
in this collection, taking into consideration the digital
workplace that graduating students will enter, showcase the
changing direction of the undergraduate thesis as it becomes
more and more influenced by new technology. Brendan
M. Ryder discusses the technological expectations facing
students upon graduation and entrance into the workforce,
pointing to online supports, such as guidelines for creating
e-portfolios, as part of “a new learning model appropriate for
the digital age” (252).
Though CUR publications such as How to Mentor
Undergraduate Researchers, edited by Louise Temple, Thomas
Q. Sibley, and Amy J Orr, provide advice for those overseeing the undergraduate research process, the vast majority
of guidance for supervising student research has focused on
graduate-level research, with far less attention paid to the undergraduate researcher and writer. Supervising and Writing a
Good Undergraduate Dissertation fills the need for more extensive guidance for mentors regarding the supervision of
undergraduate research, the senior thesis, and the undergraduate dissertation. This collection provides a current, relevant
evaluation of the undergraduate research process and the
ways that faculty mentors can facilitate the process to help
students achieve greater success.
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