uarterly
COUNCIL ON UNDERGRADUATE RESEARCH

Summer 2017 Issue | Volume 37, Number 4

UNDERGRADUATE RESEARCH AND
HIGHER EDUCATION OF THE FUTURE

Also in this issue:
Some Pathologies of Undergraduate Research —
and How to Cure Them

www.cur.org

uarterly
COUNCIL ON UNDERGRADUATE RESEARCH

Summer 2017 Volume 37, Number 4
Editor-in-Chief

James T. LaPlant, College of Arts and Sciences
Valdosta State University
jlaplant@valdosta.edu

Issue Editors

Janice DeCosmo, Associate Dean
Undergraduate Academic Affairs
University of Washington
jdecosmo@uw.edu
Laurie Gould, Department of Criminal Justice and
Criminology
Georgia Southern University
lgould@georgiasouthern.edu

Feature Editors
Book Review

Engineering

The mission of the Council on
Undergraduate Research is to support
and promote high-quality undergraduate
student-faculty collaborative research and
scholarship.

Geosciences

The Council on Undergraduate Research
Quarterly publishes scholarly work that examines effective practices and novel approaches,
explores pedagogical models, and highlights
the results of assessment of undergraduate
research. As a peer-reviewed publication of
the Council on Undergraduate Research, the
purpose of the journal is to provide useful
and inspiring information that increases our
understanding of undergraduate student-faculty engagement in research, scholarship, and
creative work in all disciplines and at all types
of higher education institutions in the United
States and abroad.

Binod Tiwari, Civil and Environmental
Engineering Department
California State University, Fullerton
btiwari@fullerton.edu
Laura A. Guertin, Department of Earth Science
Penn State-Brandywine
uxg3@psu.edu

Health Sciences

Niharika Nath, Life Sciences Department
New York Institute of TechnologyOld Westbury
nnath@nyit.edu

Mathematics and Computer Sciences

Susan Berry Brill de Ramirez, Department of English
Bradley University
brill@fsmail.bradley.edu

Kathryn Leonard, Department of Mathematics
California State University Channel Islands
kathryn.leonard@csuci.edu

International Desk

Physics and Astronomy

Rachel Spronken Smith
Graduate Research School
University of Otago
rachel.spronken-smith@otago.ac.nz
Helen Walkington
Department of Social Sciences
Oxford Brookes University
hwalkington@brookes.ac.uk

Sorinel Oprisan, Department of Physics and
Astronomy
College of Charleston
oprisans@cofc.edu

Undergraduate Research Highlights

Social Sciences

Marie Graf
School of Nursing
Georgia Southern University
annennis@georgiasouthern.edu

Divisional Editors
Arts and Humanities

M. Soledad Caballero, Department of English
Allegheny College
msoledad.caballero@allegheny.edu

At-Large

Lisa Gates, Associate Dean for Fellowships
and Research
Middlebury College
lgates@middlebury.edu

Psychology

Scott Bates, Department of Psychology
Utah State University
scott.bates@usu.edu
Ishuan Li, Department of Economics
Minnesota State University Mankato
ishuan.li@mnsu.edu

Technical Editor

Elizabeth Foxwell
Council on Undergraduate Research

Publisher

Design

Kymberly Harris, Department of Teaching and Learning
Georgia Southern University
kharris@georgiasouthern.edu

For more information, contact the National
Office at cur@cur.org or 202-783-4810.

For CUR members, the CUR Quarterly is
delivered as a benefit of membership. For
other individuals, the annual subscription rate
is $42. For libraries, the subscription rate is
$87 annually.
To order a subscription, visit:
www.cur.org/publications.html.

Chemistry

Education

The Council on Undergraduate Research
accepts advertising from organizations and
individuals if such ads are in line with our
tax-exempt educational purpose, which is
to promote undergraduate research and
education. We retain the right to refuse any
advertising that we feel does not fall within
our guidelines.

Subscriptions

Sumana Datta, Department of Biology
Texas A&M University
sumana@tamu.edu

Lonnie Guralnick, Department of Mathematics &
Natural Sciences
Roger Williams University
lguralnick@rwu.edu
Rebecca Jones, Department of Chemistry
George Mason University
rjones22@gmu.edu

CUR Advertising Policy

Undergraduate Research Program
Directors

CUR National Office
Council on Undergraduate Research
734 15th Street NW, Suite 850
Washington, DC 20005-1013
Phone: 202-783-4810
Fax: 202-783-4811
www.cur.org

Biology

The Council on Undergraduate
Research Quarterly is published
in the Fall, Winter, Spring, and
Summer by the Council on
Undergraduate Research.

Design and Prepress Production
Slice Works
Gaithersburg, MD
www.slice-works.com

Production and Mailing
The Sheridan Press
Hanover, PA
www.sheridan.com

ISSN 1072-5830
Council on Undergraduate Research
734 15th Street NW, Suite 850
Washington, DC, 20005-1013
About the cover: A winner from Radford
University’s 2015 Shark Tank Competition
shows a prototype of a prosthetic hand
created via a 3D printer.

CONTENTS

uarterly
COUNCIL ON UNDERGRADUATE RESEARCH

Summer 2017 Focus:

Undergraduate Research and Higher Education of the Future

Focus Articles
Award-Winning Mentors See Democratization as the Future of Undergraduate Research...............................4
– Jenny Olin Shanahan, Helen Walkington, Elizabeth Ackley, Eric E. Hall, and Kearsley A. Stewart

Curating Exhibitions as Undergraduate Research ....................................................................................12
– Alexa Sand, Becky Thoms, Erin Davis, Darcy Pumphrey, and Joyce Kinkead

Design Thinking as Research Pedagogy for Undergraduates: Project-Based Learning with Impact.................18
– Linda Chamberlain and Susan Mendoza

Leveraging the Maker Movement for Undergraduate Research: Developing a Making and
Innovation Culture ..............................................................................................................................23
– Jeanne Mekolichick and Joseph Wirgau

Utilizing Undergraduate Research to Enhance Integrative Learning ...........................................................28
– Karen Mumford, Stephen Hill, and Laurel Kieffer

From the International Desk
Some Pathologies of Undergraduate Research—and How to Cure Them....................................................33
– Ronald Barnett

A Response to “Some Pathologies of Undergraduate Research—and How to Cure Them”...........................39
– Julio Rivera

Departments
From CUR’s Executive Officer
From the CURQ Issue Editor

– Elizabeth Ambos.........................................................................................2

– Janice DeCosmo............................................................................................3

Vignettes............................................................................................................................................41
Undergraduate Research in Support of Community Decision-Making – David P. Burns and Anya Goldin
Anyone Can Play: Forming Undergraduate Interdisciplinary Research around Video Games – Seth Hudson and Doug Eyman
Ensuring the Safety and Success of Dual-Enrolled Students Involved in Undergraduate Research through a University-High School
Partnership – Tricia L. Meredith and Donna Chamely-Wiik
Interdisciplinary Approach to Undergraduate Research in Education: Collaborating on the Development of a Practitioner’s Textbook
– Stacia C. Miller, Christina J. McIntyre, and Suzanne F. Lindt
A Primarily Undergraduate Institution and a Research Hospital Collaborate on a Research Initiative in Central Pennsylvania
– Nathan Ryan

Book Review: The Indispensable Guide to Undergraduate Research: Success in and Beyond College..............44
– Erin M. Hayes

w w w. c u r. o r g

1

SUMMER 2017 • Volume 37, Number 4

From CUR’s Executive Officer
A

s we eagerly anticipate the transition of CUR Quarterly to Scholarship and Practice of Undergraduate Research (SPUR), this last issue of
CUR Quarterly heralds that launch with
articles that thoughtfully tackle the future. Not the future of the burgeoning
international undergraduate research
movement, but the future of higher education itself. In other words, “ask not
what higher education can do for undergraduate research,
but what undergraduate research can do for higher education.” For, as editors James LaPlant and Janice DeCosmo stated in the call for papers, “undergraduate research has moved
from an elective activity that engaged a handful of faculty
members and students to a central part of the undergraduate
experience at many colleges and universities.”
In 1978, the chemists who started CUR shared the firm belief
that undergraduates were fully prepared to pursue research
with faculty mentors. Now, almost 40 years later, although
we recognize that there are those in higher education who
may question the level of sophistication that can be reached
by undergraduate research (UR), the fundamental right of
undergraduates to access research experiences is generally
accepted. A central goal of CUR’s founders—recognition—
largely has been met.
What’s left for us to do? Well, given that resources and infrastructure to support UR across all types of institutions remain woefully insufficient and unequally distributed, quite a
bit. For some nations (including the United States), the job
of expanding UR equitably will possibly become more challenging in the near term, as we deal with likely redirection
of government funds away from research investments and
student support. Some good news: integration of UR into
curricula is clearly accelerating, as witnessed by the excellent
articles in the fall 2016 and winter 2016 issues of CUR Quarterly. The movement for course-based, authentic UR experiences (CUREs) now appears to be well established and will
certainly help close the gap between undergraduates seeking
UR experiences, and the capacity of faculty mentors and the
institutional research infrastructure to fulfill that need. But
will CUREs be the only medicine needed to achieve widespread UR? No. Full integration of UR will entail fundamental rethinking, new partnerships, and real structural change
in higher education.
The diverse articles in this CUR Quarterly issue and CURQ
on the Web help with that rethinking and place UR at the
center of higher education culture and practice. We can democratize, as Jenny Olin Shanahan and her colleagues describe, to empower a much more diverse cadre of students
to participate. By far, the largest group of students currently
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untouched by UR are attending community colleges, so programs that support more UR in that environment need to
proliferate (Candice Foley and Nina Leonhardt). We can tie
UR more effectively to entrepreneurship and/or the “maker”
movement (Jeanne Mekolichick and Joseph Wirgau), thus
shortening the time between discovery and marketplace, and
generating more direct economic benefits and job creation.
Lastly, we can accelerate the trend for interdisciplinary, multifaceted, project-based UR, breaking open disciplinary silos
and unleashing the full potential of UR to solve complex
problems and generate interdisciplinary communities (Karen
Mumford, Stephen Hill, and Laurel Kieffer; Alexa Sand and
coauthors). The concept linking all of these excellent examples is that UR provides a public good as well as individual
benefits.
CUR Quarterly has been an important avenue for UR thought
leadership since (almost) the organization’s inception. In
1994, Donald Scott, coeditor of CUR Quarterly, looked back at
the first 14 years (Scott 1994). His closing paragraph is eerily
resonant with current events: “Public awareness is essential
for successful undergraduate research….Through CUR we
can coordinate our individual actions.” True words then as
well as now. As we close this CUR chapter and begin another,
let’s appreciate the achievements of Mike Doyle, Tom Goodwin, Barbara Byrne, Donald Scott, Anant Godbole, Tom Wenzel, Charlotte Otto, and Kelly McConnaughay, previous CUR
Quarterly lead editors. Their shared dedication established
CUR Quarterly as a central information resource for the entire
UR community and provided the foundation for us to now
celebrate the launch of CUR’s new flagship, peer-reviewed
journal, SPUR.

Reference
Scott, Donald M. 1994. “Access to CUR’s History: Observations on the
Fourteen-Year Newsletter/Quarterly Index.” CUR Quarterly 14(4): 176–178.

Elizabeth Ambos
doi:10.18833/curq/37/4/10

Look for the SPUR Call for
Papers in July 2017 on
“Diversity and Inclusion in
Undergraduate Research”
(Summer 2018 Issue)

Council on Undergraduate Research

From the CURQ Issue Editor
In the past few decades, we have seen
undergraduate research move from an
elective activity conducted by a handful of faculty and students to becoming
a central part of the undergraduate experience at many institutions. The fall
2016 and winter 2016 issues of CUR
Quarterly focused on integrating undergraduate research into the curriculum—a practice that has the potential to reach all students
and that is becoming more common at colleges and universities. In this issue, the contributors are thinking past current
practice to examine how undergraduate research impacts the
landscape of higher education of the future. They share with
us new approaches that build upon and enhance exciting
changes taking place in education and society.
Jenny Olin Shanahan (Bridgewater State University), Helen
Walkington (Oxford Brookes University), Elizabeth Ackley
(Roanoke College), Eric E. Hall (Elon University), and Kearsley A. Stewart (Duke University) explore this theme by asking award-winning mentors of undergraduate researchers to
imagine the future of their work with students. This fascinating study reveals the increasingly inclusive nature of student
engagement in research from ethnographic, disciplinary, and
curricular perspectives. Faculty see this democratization of
participation as an imperative in the higher education landscape of the future.
Karen Mumford, Stephen Hill, and Laurel Kieffer (University
of Wisconsin–Eau Claire) consider the potential for undergraduate research to serve as an integrative experience for
students, moving beyond the confines of disciplinary and
classroom-based learning. They describe a synergistic effort
that combined the high-impact practices of learning communities and undergraduate research, resulting in surprising
new gains in student learning outcomes. This approach mirrors a broader realization that, to be successful postgraduation, students must not only master their field of study but
also practice how to integrate expert knowledge with other
disciplinary learning and skills, and the large amount of information relevant to a problem available at their fingertips.
In “Leveraging the Maker Movement for Undergraduate
Research: Developing a Making and Innovation Culture,”
Jeanne Mekolichick and Joseph Wirgau (Radford University) describe how they have built upon the maker movement
to engage diverse student populations in undergraduate research. They argue that introducing students to “Making”
builds students’ confidence and skills in design, teamwork,
and collaboration, as well as develops their interests in subsequent research, scholarship, and creative endeavors.
Linda Chamberlain and Susan Mendoza (Grand Valley State
University) build on the theme of innovation with their
employment of design thinking as a pedagogical framework for project-based learning. Their course asks students
to research and test creative solutions to particularly thorny
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problems. Readers will find a thorough introduction to the
design-thinking paradigm in their article.
Faculty at Utah State University offer a new model for engaging students in scholarly work through the curation of
exhibits. Alexa Sand, Becky Thomas, Erin Davis, Darcy Pumphrey, and Joyce Kinkead describe introducing students to
curatorial work on physical art installations as well as digital
exhibits relevant to a variety of disciplines and interdisciplinary themes.
In the summer 2017 CURQ on the Web, Candice Foley and
Nina Leonhardt (Suffolk County Community College) describe how a community college partners with nearby research facilities to create access to undergraduate research
for their students, providing early exposure to research for
students intending to transfer in STEM fields.
The five vignettes in this print issue, as well as the two that
are included in the summer 2017 CURQ on the Web, expand
our vision and practical tools for undergraduate research in
the future. Stacia Miller, Christina McIntyre, and Suzanne
Lindt (Midwestern State University); Nathan Ryan (Bucknell
University); and Conrad Zapanta, Wayne Chung, and Joanna
Dickert (Carnegie Mellon University) all employ collaborative
methods that engage students in cross-disciplinary research,
design, and production. David Burns and Anya Goldin (Kwantlen Polytechnic University) describe their application of undergraduate research to community decision-making, whereas
Seth Hudson and Douglas Eyman (George Mason University)
explore ways to build on the excitement of video games to
increase student interest in research.
Tricia Meredith and Donna Chamely-Wiik (Florida Atlantic
University) offer practical advice on ensuring the safety and
success of minors—in this case, dual-enrolled high school
students who do research in courses alongside their college
peers. In CURQ on the Web, Donna Chamely-Wiik (Florida
Atlantic University) and Bethany Usher (George Mason University) describe a campus-wide approach to implementing
a research-intensive course designation that enables evaluation and tracking of student outcomes in a systematic way,
a method that many CUR members will be keen to adapt to
their campuses.
Higher education is in a period of transition. The boundaries
among disciplines, between secondary- and university-level
study, and between campus- and community-based research
continue to blur. The articles in this issue demonstrate that
undergraduate research is both responsive to these changes
and is leading innovative pedagogical approaches that prepare students for twenty-first-century life and work.
Janice DeCosmo
University of Washington
CURQ Issue Editor
doi: 10.18833/curq/37/4/9
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CUR Focus

Jenny Olin Shanahan, Bridgewater State University,
Helen Walkington, Oxford Brookes University, Elizabeth Ackley,
Roanoke College, Eric E. Hall, Elon University, and
Kearsley A. Stewart, Duke University

Award-Winning Mentors See Democratization as the Future of
Undergraduate Research
Abstract
The authors embarked on a study to determine what is on
the horizon for undergraduate research (UR) for the future.
They reviewed the literature to identify current trends and
asked 33 faculty recipients of awards for UR commitment
and expertise about their perceptions of UR in the next five
to ten years. Results suggest that the next decade may bring
more democratization of UR such as greater access to research
opportunities for undergraduates from historically underserved groups, those from nontraditional populations, and
those with below-average or average academic performance
histories. Results also indicate strengthened mentor-student
relationships across national and international borders due
to enhanced communications technologies.
Keywords: mentoring, nontraditional students, undergraduate
research in the curriculum, underrepresented students
The practices, models, and contexts of undergraduate research have changed dramatically in the last decade, largely
as a consequence of the acknowledgment of undergraduate
research (UR) as a “high-impact practice” directly correlated with student retention, student graduation rates, and key
learning outcomes (Brownell and Swaner 2010; Kuh 2008;
Lopatto 2010). Because of the array of valuable skills and dispositions developed as a result of engagement in UR, mentored scholarly work has spread to every academic discipline.
This expansion has not only changed the dimensions of
undergraduate inquiry to include diverse fields of study and
various epistemologies but also the forms and models of student scholarship. UR is now carried out in large, tiered collaborations and research-rich courses across the curriculum,
as well as in traditional one-on-one and small-group mentoring structures. It has successfully evolved in these ways at
myriad types of institutions of higher education worldwide
(Shanahan et al. 2015). As the significant benefits of mentored
scholarly experiences continue to be uncovered, the years
ahead promise continued growth and innovation in what has
traditionally been known as “undergraduate research.”
This research suggests that the next decade may bring further democratization of UR. Anticipated is greater access to
research opportunities for undergraduates from historically
underserved groups—from underrepresented minorities and
first-generation college students to those with average, and
even below-average, academic records. Such access often be-
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gins in the curriculum, when faculty build original scholarly
experiences into courses, introducing diverse groups of students to the thrill of discovery and creation of knowledge.
Access to UR may be further facilitated by the use of communication technologies that bring students and mentors together with enhanced efficiency across geographic distance.
Broadening participation to students who traditionally
would not have had mentored research experiences has been
a paradigm shift in UR mentoring—an exciting development
that is expected to continue.

Purpose and Method of the Study
This study sought to envision what is in store for UR for the
future, so that faculty and administrators may plan for necessary resources and consider their approaches to ensure equitable, inclusive, and high-quality UR in the next decade
and beyond. To gauge what may be coming in the practice of
UR, the authors first reviewed the literature on UR to identify
current trends that are becoming institutionalized and therefore may have staying power, such as embedding original research experiences in the curriculum (Shanahan et al. 2015).
Perceptions of leading international UR mentors across the
disciplines—faculty who have been recognized for their UR
commitment and expertise—then were sought. A similar
methodology was employed by Mitten and Ross (2016), who
interviewed award-winning college teachers to inform higher
education faculty and administrators about the resources and
praxes that may benefit future faculty.
This study is part of a larger, multi-institutional research
project that is aimed at defining and describing effective UR
mentoring, which has been shown to be essential to the overall success of UR (Davis 2007; Handelsman et al. 2005; Kuh
2008; Malachowski 1996; Merkel and Baker 2002; National Academy of Sciences, National Academy of Engineering,
and Institute of Medicine 1997; Osborn and Karukstis 2009;
Shore 2005; Thiry and Laursen 2011; Wenzel 1997; Yaffe,
Bender, and Sechrest 2012). The authors sought to discover
which aspects of UR are considered by effective mentors to
work well and to be worthy of support for continuation and
expansion. Their ideas about successful practices that should
progress into the future are part of a developing pedagogy of
UR mentoring that may guide the professional development
of mentors. In the mode of Bain’s (2004) What the Best College
Teachers Do and Mitten and Ross’s (2016) study of professors
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at research-intensive universities who won awards for excellence in teaching, people recognized for UR mentoring were
asked for their reflections on what contributed to that success
and what they expect will be sustained in the coming years.
It was assumed that award-winning mentors would be good
predictors of the future of UR especially because they were acknowledged for their sustained and documented mentoring
achievements and forward-thinking praxes.
One way that UR mentors are identified as effective is through
institutional and national awards for their mentoring work.
Their own students and colleagues are most often those who
nominate UR mentors for such awards, indicating a successful record of guiding students in scholarly work. The interdisciplinary group of five U.S. and U.K. researchers conducted
33 in-depth, qualitative, key-informant interviews with faculty who had recently won institutional or national awards
for their work of mentoring undergraduate researchers. Besides the recognition they received for successful and innovative work in UR, the interviewees were selected for diversity
in gender, academic discipline, country (and region of the
country for those in the United States), type of institution,
and professional rank. Interviewed were men and women
(45 percent male, 55 percent female) in all ranks (10 percent
assistant professor, 60 percent associate professor, 30 percent
professor), across many disciplines (10 percent health, 25
percent STEM, 25 percent arts and humanities, 40 percent
social sciences), and from different English-speaking regions
of the world (3 percent Canada, 7 percent Australia, 10 percent U.K., 80 percent U.S.). They work in a variety of higher
education institutions—from large, doctoral-granting universities to small liberal arts colleges (60 percent at institutions
with more than 15,000 students; 20 percent at institutions
with 5,000–15,000 students; and 20 percent at institutions
with fewer than 5,000 students). The authors believed that
such a diverse group of successful UR mentors could offer
important insights into the current environment and future
possibilities for UR mentoring.
A qualitative study design was selected that would allow
new perspectives on UR mentoring to be discovered through
open-ended interviews. A 10-question interview guide was
developed to promote internal consistency of the data. The
questions were designed to help bring forth rich, detailed reflections. The interview transcripts were analyzed to discover
emerging patterns via Strauss and Corbin’s (1990) grounded
theory approach to open coding. Among other questions,
participants were asked: “In what ways do you think the
practice of mentoring undergraduate research might change
in the next five to ten years?”
The 33 interviewees offered a variety of scenarios about the
current UR trends that they believed and hoped would continue, and proposed ideas for meeting the challenges that lie
ahead. The most prominent themes focused on expansion of

and more equitable access to UR:
■■ 42 percent of the award-winning mentors prioritized

recruitment of student-researchers from historically
underserved populations, including underrepresented
minorities, first-generation students, and low-income
students;
■■ 27 percent spoke of the value of involving “regular,” or

nonhonors, students in UR;
■■ 55 percent predicted greater inclusion of diverse stu-

dents, from those in their first year to graduating seniors, in curriculum-based scholarly projects; and
■■ 36 percent anticipated increased involvement in research

of students and professors around the world through the
use of communication technologies.
In many cases, the interview responses resonated with findings in the literature about recruiting and mentoring students from historically underserved groups, extending invitations to participate in UR to those with average grades, and
embedding research in undergraduate curricula. Discussion
of those themes in the following sections note the connections between the literature and the results of this study. Participant remarks about students and mentors collaborating
on UR across geographic distances using technology have
not shown up prominently in the literature except as part of
broader research on teaching practices for online and hybrid
courses. Systematic study of distance mentoring of UR has
not yet occurred, even though some interviewees are performing distance mentoring; this may be a fruitful opportunity for future research to identify best practices of distance
mentoring and to expand the options for participating in UR
through online collaborations.
Taken together, the interview responses point to the democratization of the high-impact practice of UR. Participants expressed hope that current trends to involve underrepresented
students and students with average grades would continue to
progress, and that course-based projects and communication
technologies would allow UR opportunities to reach many
more students.

Projected Growth in Undergraduate Research
All 33 of the interviewees expected to see continued growth
in the numbers of students and faculty involved in UR. They
spoke of its profound benefits for students and the broadening recognition of those benefits across disciplines and institutions worldwide. A psychology professor at a primarily
undergraduate institution (PUI) in the southeastern United
States called UR “a pinnacle practice,” conveying the consensus opinion among the 33 interviewees that UR is one
of the most valuable experiences in which students can par-
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ticipate—a point substantiated in the literature of the past
two decades (Brownell and Swaner 2010; Kuh 2008; Lopatto 2010; Malachowski 1996; National Academy of Sciences
1997; Shellito et al. 2001). For that very reason, a computer
engineer at another PUI projected that student participation
in faculty-mentored research would “become more and more
paramount.”
According to a professor of architecture at a research-intensive university in the western United States, university administrators have heard the message about UR as a high-impact practice and now see it as a means of providing higher
quality educational experiences and improving student motivation. She observed that institutional shifts toward supporting UR across the disciplines reflect agreement between
administrators and faculty about the value of the practice:
■■ “It’s coming from the top down, but also I think abso-

lutely from the bottom up. There is an increasing number of young faculty who want to … involve students in
their own research or their own creative work.”
Several other interviewees indicated that continued growth
in UR will emanate mainly from faculty—from experienced
UR mentors who have seen students thrive in research; from
new members of the professoriate who had research experiences themselves as undergraduates or otherwise recognize
the practical benefits of integrating their scholarship and
teaching; and from faculty in disciplines new to UR who are
discovering how it can work in their areas of study, particularly in the arts, education, and humanities. A professor
of integrated studies (an interdisciplinary program) at a research-intensive university in the midatlantic United States
foresees a reciprocal relationship between students and faculty involved in UR: the more students request the opportunity
to collaborate with faculty on research, the more faculty will
see it as an “important endeavor” and vice versa. A faculty
member in physical education at a doctoral-granting institution in Canada expressed similar expectations for the growth
of UR as a result of faculty interest. He has seen
■■ “moderate research programs where they don’t have tons

of funding for post docs ... have lots of opportunities [for
involving undergraduates in research] ... A lot of us are
starting to see the great resources that we have available
in terms of undergraduate students who are very driven
and motivated, and who can bring a lot to a lab.”
Steady expansion of UR participation in the United States
has been demonstrated by the threefold increase in the number of institutional members of the Council on Undergraduate Research (CUR) in the past 20 years (to 683 colleges and
universities), as well as steep escalations in participation in
CUR workshops on institutionalizing UR (Council on Undergraduate Research 2016; Karukstis 2012). Based on such
data and direct experience in leadership in CUR over two de-
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cades, Karukstis (2012, 17) stated, “There is no doubt that
the movement to institutionalize undergraduate research has
swept this country.”
That said, Karukstis (2012) and other scholars have called
for workload credit for mentoring, more time to do research
with undergraduates, compensation (especially for summer
mentoring), and supportive promotion and tenure guidelines so that UR can continue to expand (Malachowski et al.
2014; Rowlett, Blockus, and Larson 2012). Several interviewees also called for improved institutional capacity and more
mentoring support for the growing numbers of students in
UR—“in order to meet the demand sustainably,” as one longtime mentor stated. An education professor in Australia put
it this way:
■■ “The question is, how [do] you take these amazing expe-

riences and make them available to more people? How
do you mainstream the activity … so a bigger proportion of students can have as similar as possible an experience?”
Some interviewees thought that making UR opportunities
more broadly available would be essential to helping students achieve their goals beyond their bachelor’s degree.
They expected that not only graduate and professional
schools but also employers in a wide range of fields would
seek out candidates with research experience. A faculty member in economics at a large, public research university said
simply, “Employers are more and more expecting undergraduates or graduates to have [research] experience.” An English
professor at a regional public university has found UR to be
so important to developing students’ future opportunities
that she thinks “schools that don’t have strong undergraduate research programs are not going to be able to place their
graduates in solid career paths and solid graduate programs.”

Democratization of UR for Underrepresented
Students
Fourteen of the thirty-three interviewees spoke of greater
inclusion in UR of students from historically underserved
populations: students of color, low-income students, and
first-generation students. That commitment coincides with
findings in the literature about the markedly higher gains for
underrepresented minority students who participate in UR
(Brownell and Swaner 2010; Gregerman 2009; Jones, Barlow,
and Villarejo 2010; Kinzie et al. 2008; Kuh 2008; Kuh and
O’Donnell 2013; Osborn and Karukstis 2009; Locks and Gregerman 2008). A faculty member in the College of Education
at a comprehensive, regional university in the northeastern
United States referred to supporting underrepresented minority and first-generation students in UR as a “best practice”
in higher education. She predicted that in the next decade,
more and more faculty will participate in “holistic mento-
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ring, actually engaging students on that one-on-one level”
and “supporting students from underrepresented populations” in high-impact practices, as they see successful disciplinarily models for it.
A biology professor at an economically and ethnically diverse
PUI in the southwestern United States pointed out that “not
everyone is coming from a prep school, so thinking about
how students can be successful from the moment they enter
the university” is imperative to retaining students, particularly those interested in science:
■■ “We often find that it is an underrepresented group of

first-generation college students and underrepresented
minorities that don’t persist in the sciences, but we also
know at the same time that students who are involved in
research labs do persist, so [we are] trying to find a … sustainable way of engaging a broader diversity of students
in the kind of work that real scientists do… What if we
bring in younger students and the more at-risk students?
[What] if we started integrating them into our research
labs? How might that make a difference in the lives of
the students?”
An English professor who recruits diverse undergraduate researchers not only from classes but also from the university’s Center for Multicultural Affairs to ensure a diverse research team said that UR offers underrepresented students
“an edge.” UR “gives students the tools that they would’ve
gotten years ago only if they went to grad school, which is
itself a privileged decision.” She noted the “social justice aspect” of UR in that it provides scholarly opportunities for
students regardless of socioeconomic class—something that
otherwise would not happen. For those reasons, she said she
expects in the near future that UR programs will be high-profile indicators of quality and equity for institutions of higher education. That position has been discussed extensively
in the literature on undergraduate education since at least
1998, when the Boyer Commission called on higher education faculty to make inquiry-based learning the standard
throughout the student lifecycle, with opportunities for conducting meaningful research from the first to final year for
all students. The call to ensure that UR opportunities are welcoming and supportive of all students was made even clearer
by Kuh (2008) and Gregerman (2009), who showed that the
benefits of UR participation accrue at a greater rate for underrepresented students than for students from advantaged
backgrounds.

Democratization of UR for “Average” Students
Nine mentors (27 percent) believed that awareness of
high-impact practices has been increasing among their colleagues, and, as a result, a greater diversity of students will be
offered opportunities to participate in UR. In addition to wel-

coming more economic, racial, and ethnic diversity among
undergraduate researchers, interviewees anticipated that students with a wider range of grades will also be participating
in UR. A notable theme in the interviews was the belief that
a student’s course grades are not reliable predictors of success
in UR. A neuroscientist who teaches at a PUI in the southeastern United States described working well with C-average
students in her lab, noting,
■■ “I try to reach out to people who wouldn’t otherwise [get

the chance to do research]. Once you get over that idea
[that GPA correlates with research ability] it allows you
to open up to a much wider range of students.”
A faculty member in mathematics at a public, comprehensive university in the southeastern United States also made
a case for engaging undergraduate researchers who are not
straight-A students:
■■ “I think people are starting to acknowledge that under-

graduate research has a benefit not just for these superstar students who traditionally have been the ones who
engage, but also students who are maybe not getting on.
Maybe they are C students or B students who also would
benefit from these experiences. And so I think part of
the practice is, how do we engage a broader network?
Because in some sense those students may be the ones
who need the experience more than the student who has
already been successful ... I think the question is, how
do the mentorship practices that are developing—or the
systems that are now in place in the U.S. that are mainly
designed to serve those top students—how do they need
to be modified to serve regular students?”
Positive research experiences with students who have average and below-average academic records have been supported in the research literature about the benefits of UR. Kinkead
(2003, 11) wrote that honors programs “are natural sites for
undergraduate research,” but, “at what some might see as the
opposite end of the continuum from honors students, at-risk
students benefit from the same advantages.” “Regular” and
“at-risk” students have shown gains in valuable knowledge
and practice that go well beyond the scope of research-skills
development and disciplinary inquiry: “Undergraduate researchers learn tolerance for obstacles faced in the research
process, how knowledge is constructed, independence, increased self-confidence, and a readiness for more demanding
research” (Lopatto 2010, 28). In moving away from reserving mentored research opportunities for only the “best and
brightest” students, mentors have seen their “typical” students, including those who are less engaged in the classroom,
thriving in UR. Interviewees indicated that they may actually facilitate more gains in terms of student development
by working with those whose GPAs would usually preclude
them from a research experience. Students with undistin-
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guished academic records were seen by some interviewees as
more open to taking necessary risks and less worried about
controlling the outcomes than their straight-A peers. As one
mentor noted, “I have had some students who were terrible
classroom students and very productive researchers.”
This finding contradicted data from Jones and Davis (2014)
indicating that faculty wanted to work with undergraduate
researchers who had first “proven themselves” in the classroom. Interviewees have found that the opportunity to conduct authentic research inspired students who were previously disengaged academically. Students with average and
below-average grades were said to become more engrossed in
their field of study and motivated to pursue what Kuh (2008)
termed “actively contested questions” when they began conducting research. Interviewees concurred with the finding by
Lopatto (2010, 30) that “a research experience helps one to
be a better student.”

Democratization of UR in the Curriculum
When asked about the future of UR, 18 of the interviewees
(55 percent) mentioned the increased integration of original,
scholarly work in the curriculum. They saw more coursebased UR as a way to scale up a high-impact practice, benefiting a broader array of students as well as mitigating faculty
workload. Their attention to research embedded in the curriculum reflects a strong tradition of course-based research skill
development particularly in Australia (see especially Willison
and O’Regan 2007) and the United Kingdom (most notably
by Healey and Jenkins [2009] and Walkington et al. [2011]).
The practice of developing scaffolded research/inquiry in the
curriculum has been quickly gaining ground in North America as well, especially since the publication of Developing and
Sustaining a Research-Supportive Curriculum: A Compendium of
Successful Practices (Karukstis and Elgren 2007). One indicator
of its growth is that a 2016 CUR Quarterly call for proposals
for an issue on UR in the curriculum resulted in so many submissions that the journal editors extended the theme over
two issues.
CUR President Susan Larson (2016) noted that among the
advantages of embedding research in the curriculum is the
scaling up of UR participation within existing teaching loads.
That view was also expressed by interviewees in this study.
A faculty member in economics at a large public university advocated for expansion of her department’s practice of
organizing UR mentoring as part of teaching: “I think that
type of framework is nice because faculty are getting credit
for it. It’s really taking up another course that they would
have taught.” Interviewees explained that, as the demand
for mentored UR experiences has increased at all of their institutions, the resources for it, especially in terms of faculty
time, cannot keep up with student interest. In several cases,
that practical consideration led mentors to integrate research
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in the curriculum, including in fields not traditionally associated with research, thereby “widening what counts as research,” according to a principal lecturer of architecture at a
comprehensive university in the United Kingdom. Interviewees reflected on the possibilities for UR in the curriculum that
could allow a greater number of students to gain research
experience as well as enhance their own pedagogy, a point
frequently made in the literature as well (see especially CUR
Quarterly 37 [2016], issues 1 and 2).
In addition to creating a more manageable workload for faculty, UR embedded in the curriculum was seen as more equitable for students, as it offers universal access to research
opportunities for everyone enrolled in a class. A computer
scientist at a private, East Coast university in the United
States called for “authentic research embedded in a bunch
of courses” so that all students, not just those in the honors
program, would have “several research experiences each semester.” He explained:
■■ “Within the regularly scheduled courses … in lab sci-

ences and even humanities courses, instead of doing the
repetitious, same work that was done last year and done
before and done before, that there is authentic research
now—that there is a research question that ... students
work on and that’s how they learn … investigative techniques.”
Such ideas reiterated findings in the international literature
of recent years on models and principles of research-rich curricula across the disciplines, which propose embedding research or inquiry in every discipline and at each stage of students’ courses of study (Brew 2006, 2013; Healey and Jenkins
2009; Healey, Jenkins, and Lea 2014; Karukstis and Elgren
2007; Shanahan 2012; Walkington et al. 2011; Willison 2009,
2012).
In integrating UR in the curriculum, interviewees acknowledged that a shift in emphasis was needed from the research
product (such as a peer-reviewed journal article) to the inquiry process (that is, student learning). A mathematician
interviewee urged UR mentors to adjust their expectations
and objectives accordingly: “The goal needs to be more on
the student development side and less on the product.” His
point was echoed by other interviewees who found that facilitating research experiences for students in the curriculum
meant working with a broader range of academic abilities
and therefore concentrating on the student-development
process more than on the results of the research. They spoke
of a need to adjust the expectations of the end-product to a
campus-symposium presentation or as supporting data for a
professor’s research rather than publishable work in its own
right. That change in focus need not curtail the benefits of
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UR for students (Larson 2016). For example, Burnette and
Wessler (2013) found that UR in a large introductory biology
course resulted in student gains similar to those reported in
intensive, independent research.

Democratization of UR through the Use of
Technology
In addition to enhancing UR engagement through embedded curricular experiences, the democratization of UR has
provoked developments in UR mentoring pedagogies involving technologies to support distance mentoring. By means
of online resources and communication technologies, 12 of
the interviewees (36 percent) said they were able to increase
both the number of students who could be guided through
UR experiences and the range of global, interdisciplinary collaborations in which faculty and students engaged. Systematic studies of distance mentoring do not exist in the literature on UR, although there is extensive research on online
teaching and learning. Some parallels could be drawn between distance UR mentoring and examples in Conrad and
Dunek’s (2012) Cultivating Inquiry-Driven Learners: A College
Education for the 21st Century, because the authors provided
models of effective online interactions that support student
inquiry. Their treatment of the topic of distance teaching is
not exactly comparable to what the interviewees discussed,
however, primarily because Conrad and Dunek wrote about
online interactions in distance learning and hybrid courses,
whereas the interviewees spoke of the challenges and possibilities offered by technology in connecting individuals in
closer mentoring relationships.
The award-winning mentors in this study stressed the importance of the quality of the mentor-mentee relationship.
When considering the future of UR, the use of technology in
building and sustaining those relationships was frequently
mentioned in both positive and negative ways. On the one
hand, technology was seen as a potential threat to the quality of the mentoring relationship. A faculty member at a private PUI in the western United States explained:
■■ “As a Theatre practitioner I care very much about ‘live-

ness,’ and about that interpersonal thing that happens
when you’re in shared time and place. So I am conflicted
about [technology].”
However, for other mentors, particularly those who already
use technology to enhance their mentoring, there was a positive sense of potential for developing and maintaining mentoring through the use of Internet-based communication
technologies.
In recognizing the benefits of directly mentored UR experiences, some interviewees acknowledged that location can be
a barrier to student participation. A mathematician in the

United States said that although “personally working with
the students is important, it doesn’t have to happen at the
same place. We could do that over Skype with a broader network of students.” A U.K. mentor saw the potential for using
technology in UR as a result of the need for computer modeling in bioscience research that is cascading into undergraduate projects. The added benefit is that more students can
participate because collaborative research discussed via Skype
is “more manageable than having them taking space in the
laboratory.” A principal lecturer in Australia described using
Skype and video-conferencing as standard practice, as her
pharmacy students are dispersed across a large geographical
area: “I’ve just got so used to it I don’t think anything of it.”
Online communications—especially once a face-to-face
mentoring relationship was established—have shown promise in extending current mentoring relationships or, as was
noted by interviewees, in sustaining those relationships beyond graduation and sometimes leading to further collaborations. A computer scientist in the United States speculated, for example, that in the future, he might have students
from another university during a summer REU (Research
Experiences for Undergraduates) who may “want to pursue
something very close to the research that they did with me
over the summer, but [are] unable to find a mentor in their
home institution.” He said he would hope to continue the
mentoring online.
Although greater planning and structuring were perceived to
be needed for technology-mediated mentoring, some mentors argued that too much structure might come at the expense of serendipity, wherein developments emerge naturally
as a result of proximal mentoring. Others noted the potential
for collaborative online spaces to enhance such fortunate experiences, including greater possibilities for problem-solving
when team members in multiple locations are involved. For
that reason, technology-mediated mentoring has already become a feature of international, multi-institutional networks.
An education professor in Australia described a UR experience in which “students were being looked after in their own
institution, but were talking to each other [across continents]
about their topics.” She expected that in coming years, however, “the students might be mentored by an academic in
a different country.” In sum, the mentor’s personal preferences, experience using communication technologies, and to
some extent the norms of the particular discipline affected
the perception of the potential for online mentoring. Those
who saw hope in its potential wanted to broaden participation and share the benefits of UR with a greater number of
students.

Conclusion
Iterative themes in this study have revealed that evolving
mentoring practices, which are already democratizing UR,
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resonate with award-winning mentors’ hopes for the future:
that a greater diversity of students will participate; more disciplines, models, and institutions will be reached; and communication technologies will facilitate new collaborations.
As evidenced in the literature as well as the mentor interviews, these current trends have already extended the reach
of mentored UR, leading to the inclusion of underrepresented students and a greater number of students overall. The
heightened possibilities for collaboration through online
mentoring, the new perspectives offered by a richer diversity
of students, and the redesign of curricula to reflect an inquiry
focus may lead to additional positive outcomes related to UR
as a high-impact practice.
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Alexa Sand, Becky Thoms, Erin Davis, Darcy Pumphrey,
and Joyce Kinkead, Utah State University

Curating Exhibitions as Undergraduate Research
Abstract
Librarians and museum curators are knowledge experts who
can collaborate with faculty and serve as exemplary mentors to undergraduate researchers. This article discusses three
exhibitions curated by undergraduates that resulted from
classroom-based activities. The students engaged in original
research to mount the exhibitions—an atypical form of dissemination for undergraduate research projects. One exhibition was housed in the campus art museum; another physical
exhibition focused on manuscripts and early printed books
from a library’s special collections. A third digital exhibition
is permanently hosted on the library’s website. Each curating activity and exhibition is described, including the process and collaboration with colleagues in the library and art
museum.
Keywords: exhibits, museums, libraries, digital literacy, humanities, fine arts, curation
It is almost universally acknowledged that undergraduate research in the arts and humanities can be difficult to achieve.
As Levenson (2010, emphasis added) notes, “Many colleges
and universities across the country now have offices dedicated to the expansion and promotion of research activities
by undergraduate students. Unfortunately, many undergraduates arrive on campus associating the concept of research
with the STEM fields—science, technology, engineering, and
math.” However, at the same time, undergraduate research is
acknowledged as a high-impact practice that has benefits for
all students (Kuh 2008).
Two of the contributing authors (Sand and Kinkead) designed classroom-based research projects that resulted in
public exhibitions on campus during an academic year. Although they come from different disciplines (art history and
English respectively) and their courses had no connections,
their goals were similar: for students to think and act like
curators, to develop skills, and to make personal gains (such
as in confidence). In this regard, they functioned much like
colleagues in the sciences who have developed course-based
research experiences (CUREs; see CUREnet for an overview
of these resources). A secondary goal was to draw on the expertise of colleagues in libraries and museums, assisted by an
institutional culture that values undergraduate research. Additionally, active participation in the Council on Undergraduate Research (CUR) by faculty and librarians has heightened
the interest of engaging students meaningfully and moving
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them from novices to more accomplished scholars and researchers. Finally, new leaders at the art museum of Utah
State University (USU) strengthened its academic mission to
emphasize “teaching with art.”
CUR’s Characteristics of Excellence in Undergraduate Research
(Hensel 2012, 11) calls for research results to be “disseminated in a form that is appropriate for a scholar in the research
field, and the highest level of dissemination of undergraduate research is in the form of peer-reviewed publication, exhibition, or performance.” Three exhibitions resulted from the
class-based research projects. One exhibition was housed in
the campus art museum. The digital exhibits were hosted on
the campus library website. The library was the site of a third,
physical exhibition, in which students focused on spotlighting a collection of manuscripts and early printed books. Each
exhibition will be described in turn, and the process and collaboration with colleagues in the library and art museum will
be described.

Exhibition 1: “Books/Lives”
The exhibition “Books/Lives: Every
Book Has a Story” featured a collection of manuscripts and early
printed books drawn from the library’s holdings, including several
books of hours, an Ethiopic Gospel, and Albrecht Dürer’s work on
human proportion, among other
treasures from the thirteenth
through the seventeenth centuries.
Its public opening occurred near
the end of the fall semester, culminating in a one-day symposium
featuring a keynote lecture from a
visiting scholar. It was housed in a
Poster for Books/Lives
room featuring an historic ensemexhibition.
ble of sixteenth- and seventeenth-century English furnishings, located in Special Collections and Archives.
Process and Outcome. Sand worked with the associate dean for
Special Collections and Archives and the preservation curator to identify a body of early print and medieval manuscript
materials in the collection that would be appropriate for introducing students in a manuscript studies course to early
book studies.
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questions that united this disparate selection of books and
manuscript pages. What struck them was that every book
had a biography, a “life” spanning many human lifetimes, as
well as an indexical role in many human lives. Such aspects
resulted in the exhibition’s theme: Books/Lives.

Professor Alexa Sand and a student work with an early book.

Students learned about the disciplines of codicology (the analysis of book structures and materials), paleography (the study
of archaic forms of handwriting), typography (technologies
and forms of printing), and iconography (the symbolic “language” of pictures). They also read widely on the philosophical and practical issues surrounding the collection and conservation of rare books, especially medieval manuscripts and
incunables (books printed before 1500). Students first learned
to handle rare books appropriately and studied the vocabulary, methods, and theoretical issues pertinent to the study of
medieval and early-modern books.
By week 3, students identified the particular objects that most
interested them. A series of scaffolded assignments guided
the process of identification and description, contextualization, and analysis of these objects. Finally, students compiled
an extended catalog essay describing their object and its historical significance. These essays included a succinct technical description of the object, information about its origins
and journey into the library’s collection (provenance), and an
interpretive and contextual discussion. This process allowed
students to delve into what had attracted them to their chosen object in the first place—textual contents, illustrations or
illuminations, identity of the author, or the physical properties of the item.
The nature of the books and book fragments selected by
the students ranged from detached leaves from an early-twelfth-century prayer book to an early-seventeenth-century encyclopedia of garden plants prepared for a Protestant
monarch by a secretly Catholic botanist. Students learned a
great deal about subjects outside the realm of their own project, an aspect of the course that many of them later stated
was particularly invigorating.
An important step was the identification of a unifying theme
for the exhibition. Working collectively, students identified

Once the basic layout of the exhibition had been determined,
the material work began. Using archival-quality materials
such as binding cloth and Mylar, students designed and constructed supports that allowed them to exhibit each manuscript, printed book, or fragment according to its unique
dimensions and its state of conservation. For some books,
this meant a large, V-shaped cradle that matched the measurements and condition of the binding; some books could
lie almost flat, whereas others could be opened only a little,
with clear Mylar strips holding the pages open to the chosen
place. Other books were placed on stands made of heavyweight plastic film that allowed them to appear as if they
were floating above the deep-blue velvet chosen by the students for the lining of the glass cases housing pairs of manuscripts.
The physical process of preparing the exhibition constituted
an intensive introduction to the real-world work of museum
curating, but the students also had plenty of opportunity for
hands-on learning in the related areas of exhibition design,
publicity, and marketing. From selecting the colors, the design theme, and the appropriate typefaces for the exhibition
space to devising a marketing plan, they pooled their collective experience in design, advertising, and museum education to create a striking and effective brand identity for
the show. Led by a student majoring in graphic design, they
produced a series of three posters with the distinctive Books/
Lives logo, featuring images from the exhibition, and picking up the exhibition colors of ultramarine blue (representing the most valuable pigment in manuscript illumination)
and brick red (representing the red “minium” or lead-based
pigment that is reflected in the Latin word for “miniature”).
In addition to the catalog essays, collaborative work on the exhibition materials and
publicity, and the final
push to install the exhibition in November
2015, each student
contributed to the object labels and interpretive texts. The exhibiA close-up of an early book that students used tion opened with a
in the Books/Lives exhibition.
one-day symposium of
talks, poster sessions, and discussion. A visiting scholar delivered the keynote lecture, focused on one of the manuscripts
in the show. The exhibition then remained open through
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January 2016, attracting more than 200 visitors.
Reflection and Evaluation. Most museum exhibitions take
months of planning and may involve years from conception
to execution, but within the parameters of this course, students had only about 10 weeks to conceptualize, research,
design, and execute their exhibition. It seemed a daunting
task. However, the students eagerly took up the challenge,
and the library faculty went beyond the call of duty in assisting and supporting them. From the instructor’s point of
view, the key was a clear and fairly rigid set of goals that had
to be accomplished each week. Because the course objectives
included a broad-based introduction to manuscript and early
book studies, exhibition-focused work had to balance with
discussion of readings from the textbook and other sources.
The students often incorporated the readings into their analyses of the objects.
The two points at which the students expressed the most
satisfaction with and excitement about the project were the
“soft” opening of the exhibition, when library donors were
invited to an evening reception, and the symposium. At the
soft opening, students interacted with a variety of interested visitors. Judging by the comments that visitors left in the
guestbook, this interaction was extremely productive.
In their end-of-semester course evaluation surveys, several
students mentioned how much the symposium contributed
to the course. In terms of these surveys, the course was an
exceptional success; the overall ratings for course excellence
and instructor efficacy were in the top tier, with an 82-percent rate of response—a reflection of the students’ engagement and enthusiasm for the class. Although such surveys
are a rough measure of instructional success at best, the
outcomes confirmed the more anecdotal evidence of strong
learning outcomes for the course.
In terms of the four-step learning process defined by CUR
and NCUR (2005) for effective undergraduate research, the
course specifically and intentionally targeted each step. The
“identification of and acquisition of a[n…] interdisciplinary
methodology” of museology and book studies at first took
shape through readings and class discussions but very rapidly became the toolbox from which students drew as they
collectively defined their exhibition (“setting out of a concrete investigative problem”). The hours of intensive work
that went into designing and producing the exhibition and
the related essays, presentations, and interpretive materials
inarguably represent a highly successful example of “carrying
out of the actual project,” whereas the exhibition and symposium, along with the more informal sharing of knowledge
at the soft opening, clearly constitute “the . . . sharing of
[the] new scholar’s discoveries with his or her peers.” Other key benefits of undergraduate research, such as the development of collaborative skills for problem solving and the
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growth of the individual’s self-confidence and sense of purpose, emerged from the combination of group and individual
responsibilities. Furthermore, the interdisciplinary nature of
the course pushed all the students to work to the limit, and
sometimes beyond, of their experience and intellectual background. This emerged strongly in the course evaluations, in
which respondents unanimously gave the highest possible
degree of agreement to the statement “[s]timulated students
to intellectual effort beyond that required by most courses.”
Significance and Impact. This was the first time that Special
Collections and art history faculty had collaborated on a
course-based exhibition, and the process, as well as the end
result, was strongly positive. It will become a regular offering
in the art history curriculum. Crossing disciplinary boundaries among art, art history, museum studies (housed in the anthropology program), history, religious studies, and literary
studies, as well as tapping into the rich teaching collection
of the library, the project brought together students and faculty from a variety of backgrounds. One important outcome
has been the strengthening of relationships—personal and
institutional—among the Department of Art and Design,
Special Collections, and the museum studies program. These
relationships benefit student and faculty researchers by expanding the range of resources, collections, and course- and
internship-based learning opportunities available to all.

Exhibition 2: Digital Exhibits
In spring 2015, the Digital Initiatives and Special Collections
units at USU Libraries launched an effort to work with classes to create themed digital exhibits. Typically, exhibits draw
on historical photographs, journals, newspapers, letters, and
other unique items from Special Collections and Archives.
Student curators augment library holdings with items of
their own creation (such as interviews, graphics, and captions) as well as other resources discovered in the course of
their research (such as images). The library brings all digital exhibits together in one online space, making these student-created exhibits available globally. The development of
digital exhibits draws on several recommendations that came
from the Boyer Commission report Reinventing Undergraduate Education: A Blueprint for America’s Research Universities
(1998): make research-based learning the standard, remove
barriers to interdisciplinary education, link communication
skills and coursework, use information technology creatively,
and cultivate a sense of community.
One year into developing the digital exhibits, the library
worked with students enrolled in the spring 2016 Honors
Think Tank course. This special course, composed of three
sections, looked at the topic of sustainability through different lenses: science, social sciences, arts, and humanities
(http://exhibits.usu.edu/exhibits). Interdisciplinary groups
of students chose from a list of topics—including alternative
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markets, urban agriculture, and food waste—to complete exhibits with guidance from a faculty mentor.
Five librarians and one student assistant supported the project
by providing hands-on training days on the open-source digital exhibit software Omeka. Students were also introduced to
concepts such as copyright, metadata, and file-naming conventions to support them in the creation of the digital exhibits. Students were novices in creating digital exhibits and had
to become adept at selecting suitable content, understanding
copyright restrictions, and managing the logistics of working
within the Omeka platform. Librarians introduced students
to the concept of storyboarding to help them think through
each page of their exhibit.
To enrich their exhibits, students conducted oral histories,
visited sites appropriate to their topics, and took photographs. (All students were certified in human subjects research, and the institutional review board approved their
work.) Midway through the project, librarians conducted a
short assessment to solicit feedback from the students. Students reported that they enjoyed conducting research for the
exhibits, gaining experience in conducting interviews, and
visiting Special Collections. Other students noted they liked
learning the new software that they could use for other classes. One student commented, “These projects can be seen and
viewed perpetually once they are uploaded,” which demonstrates the true value and potential significance of these exhibits. Other students appreciated the intellectual freedom
they had with this project.
To become more expert, students turned to librarian mentors
for guidance in uploading images and content, seeking answers to questions about metadata, and resolving issues with
the Omeka platform. “Cookbook” projects draw on more
rote skills; however, public exhibitions require creativity,
independence, and responsibility. Collaboration with peers
and mentors is a recursive process. Students needed more
time for group work, and librarians arranged to be on hand to
offer immediate answers to their questions and suggestions
on exhibit formatting to make pages look visually appealing.
Some students struggled within the confines of the platform,
wishing it could be more robust. However, the librarians collaborating on this project were impressed with the students’
ability to push the limits with Omeka. Students created quizzes; designed their own infographics; and included videos,
audio clips, and other multimodal forms to enhance their
exhibits.
The projects were evaluated on audience, coherence, balance
of text and graphics, metadata, organization, and use of a
variety of sources appropriate to the topic. These assessment
data included useful insights for the librarians and future
classes that might curate digital exhibits.
The value of these exhibits and the potential significance of

each exhibit go beyond the penultimate research paper that
is usually assigned in humanities classes. The possibility of a
curated digital exhibition with a global reach excites some
students and teaches them how to tell a complex story visually and share their research with a wider audience.

Exhibition 3: Art Museum
The Nora Eccles Harrison Museum of Art (NEHMA) featured
“Growing West: Exploring Art and Agriculture,” an exhibition organized by students in a special Honors Think Tank
class that focused on sustainability in agriculture, food, and
land. The goal of Honors director Kristine Miller was that
students would collaborate across disciplines to address local
problems of food and water sustainability in creative ways.
The instructor wanted the exhibition to be the visual realization of readings in literature and history about how the
West developed in terms of agriculture. Although none of
the students were experts at curating an art exhibition, they
engaged intensely in choosing the works, organizing them
thematically, and developing signage with guidance from an
expert staff committed to hands-on learning. Many research
experiences help students develop identities as professionals;
the purpose in this case was to see how their expertise in science and social sciences might apply to genres outside their
disciplines. They developed a better understanding of another discipline and how it creates knowledge.
Sourcing objects from the museum’s collection, ranging
from photography to paintings and from ceramics to prints,
the students worked with the museum’s curatorial staff to
select artworks that recount the historical narrative driving
Americans and European immigrants to settle the West as
homesteaders and farmers. The exhibition also provided contemporary perspectives on themes such as food production,
gender roles, labor issues, irrigation systems, and the mechanization of farming practices. The agricultural sciences major
might be drawn to a 1930s photograph of dry-land farms;
the women’s studies major might focus on traditional roles
of farm women and girls.
As with Books/Lives, this was an intensive, step-by-step process. Inception to reception took about eight weeks. The first
visit to the art museum—for many of the students, a truly inaugural visit to an art museum—stopped just after the front
doors. The education specialist used the enticing installation
piece “Klompen” (1987) by Trimpin as an example of how
museums must immediately engage visitors. When a visitor
inserts a quarter into a box, the sculpture of Dutch wooden clogs plays one of 24 different electronic arrangements. A
staff member explained that visitors’ point of entry and their
interests are taken into account. What didactics—signage—do
they need to understand the works of art? What are their
comfort needs to avoid gallery fatigue? A startling statistic is
that, on average, visitors spend only eight seconds viewing
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any one object, which must be factored into exhibit presentation.
To select the works of art for the exhibition, the students
viewed 150 slides of objects compiled by the staff with the
theme of land and agriculture. Each student selected three
to five images, which were compiled and then culled. Early
in the process, they also decided on a title for the exhibition
for publicity, something that reflected the content yet was
also attractive to visitors. “Growing West: Exploring Art and
Agriculture” was the result, a nice play on words. Students
conducted research on the works, using the resources of the
art museum, the library, and the Internet. For some pieces,
little was known, one of the most frustrating roadblocks for
the researchers. Sometimes students using the artist files of
the art museum found empty folders.
From the research, they drafted signage, including the name
of the artist, the title and dimensions of the object, the media
of the object, and the date of creation. The interpretative text
provides the didactic function. The following is an example
involving a photograph:

Russell Lee
American, 1903–1986
Irrigation Ditch, 1940
Gelatin silver print
Marie Eccles Caine Foundation
1987.105
Irrigation water was and still remains the lifeblood of
agriculture in the west. The first settlers in Utah experienced its arid nature and made irrigation canals the first
public utility they built upon their arrival. The signature
feature of many of Lee’s photos is sharp details illuminated by bright lights, and this image is no exception.
The crispness of the landscape is remarkable. Hired by
the Farm Security Administration to document the effects of the Great Depression, Russell Lee photographed
farmers across America. Lee’s work in Utah centered on
the trials and triumphs in the daily lives of farmers.
Wall panels (larger blocks of didactic text) explained the exhibition, drawing on readings such as the following 1785 quotation from Thomas Jefferson (1858, 403): “Cultivators of the
earth are the most valuable citizens. They are the most vigorous, the most independent, the most virtuous, and they are
tied to their country, and wedded to its liberty and interests
by the most lasting bonds.” Writing these short pieces was
perhaps the most challenging aspect of curating.
The layout of the exhibition involved meeting in the physical space and placing scaled models on a table-sized plan
of the room. Students worked through several placements
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before arriving at a satisfactory location. Even so, the actual
hanging resulted in further modifications. An exhibition is
an iterative process, a loop of visions and revisions. The Honors undergraduate teaching fellow maintained a blog tracing students’ experiences as curators (https://usuthinktank.
wordpress.com/).
The opening of the exhibition coincided with National Agriculture Day and the first day of spring, appropriate for farmthemed works of art. Prior to the reception, the students
underwent docent training by the education curator of the
museum. In addition to providing the facts about the works
of art, she emphasized engaging the visitor with questions
and personal anecdotes. Jade Burt, who “owned” the irrigation ditch photograph, drafted a docent speech that included this history—but he also referenced his grandparents
to provide a personal touch before discussing the artist and
the Farm Security Administration (FSA), a federal agency designed to combat rural poverty during the Great Depression.
In terms of marketing, students drafted a press release, designed informational postcards, and developed a seed packet
with the “Growing West” label. Unexpected payoffs included the university’s alumni magazine featuring the exhibition
and its student researchers (“Honors Students” 2016) and a
local farm implement company requesting the exhibition to
travel to its site for the summer.
Student-organized art shows are not uncommon; see those
held at Bowdoin College (2016), College of Wooster (Finn
2012), University of Warwick (2016), and Yale University
(McDonald 2014). However, these may not always be viewed
as undergraduate research. The “Growing West” exhibition
allowed students to become immersed in the methods of curating, to apply humanities information, and to disseminate
the results to a broad, diverse audience.

Implications and Takeaway Messages
These three diverse exhibitions illustrate how undergraduate
research can be undertaken in libraries, museums, and digital
spaces. Students produced original research, saw their projects through to completion, and disseminated the results in
visual and tangible ways.
These projects also exemplify how colleagues in libraries and
museums can serve as collaborators with faculty on curricular projects and as mentors to the students themselves. Piazza, Smith, and Pollenz (2016) note that we often think of
university librarians educating students about information
literacy. They point out, “faculty librarians, especially those
affiliated with large research-intensive universities, also possess highly specialized training and knowledge that position
them as highly effective mentors to undergraduates” (4). The
same could be said about colleagues in museums. Katie Lee
Koven (2016), executive director and chief curator, stated in
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the news release about the exhibition, “As an academic art
museum, NEHMA seeks to serve students and faculty across
the university in their learning, specifically to find opportunities such as this where we expand their learning, challenge
their approach to research, and encourage cross-disciplinary
connections in order to strengthen and broaden students’
skills no matter what major or discipline they are coming
from.” We urge others to investigate the rich, collaborative
possibilities of working with these knowledge experts.

www.aacu.org/publications-research/periodicals/enhancing-undergraduateresearch-arts-and-humanities
McDonald, Amy Athey. 2014. “Curatorial Collaborations: Student-organized
Shows at Yale’s Art Museums.” Accessed July 7, 2016. http://news.yale.
edu/2014/04/04/curatorial-collaborations-student-organized-shows-yale-s-artmuseums
Piazza, Lisa M., Drew Smith, and Richard Pollenz. 2016. “Librarians Partner
across Campus to Support Undergraduate Research.” CURQ on the Web 36(4):
4–9. Accessed July 7, 2016. doi: 10.18833/curq/36/4/1.
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CUR Focus

Linda Chamberlain and Susan Mendoza,
Grand Valley State University

Design Thinking as Research Pedagogy for Undergraduates: Project-Based
Learning with Impact
Abstract
In the Design Thinking to Meet Real World Needs course at
Grand Valley State University (GVSU), faculty members recruit an internal university or external community-based
organization to pose a vexing question to the class. To address this question and develop an original hypothesis or
problem statement, students collect data. The students then
derive multiple innovations to address the problem. The innovations are tested and transformed to validated solutions
through a repeated process of data collection and critique. As
a course final, the students’ results are disseminated publicly
as a community call-to-action. Thus students engage in learning through a process that parallels undergraduate research.
Pursuing an authentic research question through a multidisciplinary lens (Hakim 1998; Henne et al. 2008) allows students to find not only their academic voice (McNary-Zak and
Peters 2011) but also their entrepreneurial voice.

are rooted in the concepts of viability, feasibility, and human
values, students learn to develop innovative designs that are
validated, therefore usable and desirable. The design thinking process focuses on five essential elements, as noted in
Figure 1: empathize (data collection through qualitative research), define/redefine the problem statement (authentic research question), ideate (pursue original solutions), and construct prototype concepts and test (data collection for proof
or efficacy). For more information about the design thinking
process, see T. Kelley and D. Kelley 2013; Brown 2009; Liedtka, King, and Bennett 2013; and Martin 2011.
Figure 1. Visualization of Design Thinking Model
Constructed for the Course

Keywords: community-based projects, design thinking, high-impact learning, project-based learning, research pedagogy

The Use of Design Thinking to Frame and
Practice Research
The course GVSU Design Thinking to Meet Real World Needs
is based on the fundamental principles of human-centric,
or design thinking practice, systems thinking, and elements
of collaborative best practices. This intersection of methodology and practice facilitates student learning by preparing
students with current tools and approaches commonly used
in industry for product innovation. These practices are also
newly emerging in social innovation sectors. Experience using course tools enables the students to successfully frame
the problem and then generate innovative solutions, as well
as develop skills in dialogue and interdisciplinary teaming
that are essential for constructive progress to be made in the
summative class project.
Established practices serve as the class foundation for the intersecting concepts of design thinking, systems thinking, and
interdisciplinary teaming. The design thinking methodology
is derived from the Stanford d-School model (http://dschool.
stanford.edu/use-our-methods/). Design thinking applies a
specific and deliberate design process that interconnects creative and analytical approaches while embracing learning
across the disciplines. By using techniques of discovery that
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In addition to design thinking, the course uses components
of systems thinking to facilitate mapping the ecosystem of
the design challenge, which is referred to here as stakeholder mapping. This helps the students explore the connections
and interdependencies among and between project variables,
and forces students to develop a broader view of the problem.
It also creates a tangible “map” through which students develop a research plan. The systems thinking content was derived from Senge’s seminal work, The Fifth Discipline (1998).
As many of the real-world projects for the course center on
problems that are complex, dynamic, and seemingly unsolvable (also referred to as wicked problems), it is critical that
students not only understand the value of interdisciplinary
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teaming but also put that learning into practice. Readings
from The Fifth Discipline and The Opposable Mind (Martin
2009)—as well as Swans, Swines, and Swindlers (Alpaslan and
Mitroff 2011)—provide the foundation for understanding
a complex system of problems and working through these
with collaborative best practices. In addition, faculty use selected videos for emphasis on dialogue and team dynamics.
In addition to readings about design thinking, systems thinking, and interdisciplinary team learning, the course requires
students to read materials that contextualize their project
question. These project-specific readings are provided by the
project “client” championing the initial design challenge
posed to the class and serving as the students’ key point of
contact for the project. The client also is the ultimate recipient of the student work product.

willing and able to provide background materials on the
topic, connect students with stakeholders, and engage
with students in the classroom? After completion of the
course, is the client resourced to implement class innovations?
■■ Does the challenge present an opportunity to exercise

multiple forms of inquiry—primary and secondary research, observation, and immersion?
■■ Will the students have access to the community stake-

holders involved in the issue?
■■ Does the challenge offer appropriate breadth and depth

to challenge students to think creatively and critically
but not overwhelm them? Can the challenge be successfully addressed in a 15-week semester?
■■ Does the challenge align with the university mission for

Intentional Course Design
The course is specifically designed with learning objectives
that focus initially on the students’ ability to comprehend
and utilize key concepts and theories in design thinking.
Secondary course outcomes focus on the students’ ability to
apply these concepts to a real-world problem. As the coursework is team-based, corollary learning objectives include understanding collaborative processes as a means to build interdisciplinary team effectiveness. The content of the 15-week
course is paced to manage the content learning, practice of
method, student team development, and class deliverables.
This approach helps students to pursue an original solution,
engage in knowledge creation, and develop voice.
Before the class convenes, faculty activities include identification of the design challenge, meeting with the project client, securing the client’s commitments for student accessibility and participation in semester project debriefs, scheduling
guest lecturers, and working with the university’s Human Research Review Committee and Institutional Review Board for
issuance of a letter of determination enabling the students’
methodology in qualitative research. Faculty also create student teams to maximize diversity in student major, gender,
ethnicity, personality “type” (using Myers-Briggs), and grade
point average. Teams consist of 5–7 students, with 4–5 teams
per class.

Pursuit of an Original Solution
Prior to the start of the semester, a design challenge or a single, community-based issue is identified by faculty and evaluated to assess if, through using the design thinking process,
the issue can be adequately addressed during the semester.
The selection criteria include the following questions:
■■ Can the project client commit the time and resources

needed to participate fully in the course? Is the client

the public good?
In week 1, the design challenge is presented to the class as
a broad question that needs to be understood, clarified, and
explored. From the posed design challenge (weeks 2–3), the
student teams are required to review all information provided by the project client, prepare a stakeholder map, and
identify those from the community who should be engaged
in their research—particularly those that could be affected
by addressing the design issue. During the Empathize phase
(weeks 4–8), teams use this map to formulate and apply a
research plan that directly engages stakeholders, helping
students to better understand the real-world context of the
posed problem. This engagement demands the class utilize
design thinking disciplinary practices for experimentation
and inquiry such as individual interviews, community observation, and extensive review of scholarly literature. Students
are trained in interview best practices and human subjects research ethics and rules prior to starting this work. Each week,
student teams are required to complete four “stakeholder”
experiments and engage in collecting two secondary sources.
Each experiment must be clearly documented via provided
templates and submitted weekly for faculty review and feedback.
During this process, the collected data is critically evaluated
by the student teams for insights. The insights are captured
and applied in cluster mapping, so as to identify affinities
or common patterns in the response data. In this process,
the students write one key insight from their research per
sticky note, adding each to a large wall board. Typically students have 5–10 insights per experiment. After new insights
are added each week, the student teams engage at their team
board to “cluster” sticky notes that are cognitively similar,
essentially creating affinities and making sense of what they
heard. This step ultimately provides an analytically-derived
empathetic lens that originates an essential problem state-
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ment unique to each student team.
Faculty have noted that students struggle with application
and implementation during this phase of the course. Student teams strongly desire to rush through data collection
and affinity mapping, and move toward solving the problem
in the innovating and prototyping phase of the process. As
most of these students do not have experience in research,
they may feel uncomfortable with the process ambiguity and
the challenge of the unknown. Additional faculty coaching
is provided during this portion of the class to emphasize the
importance of the design thinking process. It is crucial that
students appreciate the process of thinking critically about
their work and the value of the time spent on data collection
and review, so as to avoid the potential for cognitive bias and
assumptive models that could derail the final product.

Creative Output
In weeks 9–13, the students apply creative thinking skills
in developing innovative solutions to the problem statement. Working from their affinity map, the students prepare
“needs” statements that translate to a more specific problem
statement. This redefined problem statement becomes their
innovation platform, from which they will brainstorm hundreds of innovations. Brainstorming best practices are utilized
to support their efforts. These innovations are further refined
through an iterative research process with stakeholders.
Critique of student innovations is directly gained through
three “stakeholder debriefs” that are strategically placed at
critical stages in the design thinking process:
1. validation of initial insights,
2. review of initial innovations, and
3. top prototype selection.
The debriefs involve extensive practice in both the giving
and receiving of criticism. Between these debriefs, faculty engage with the student teams in a substantial and intentional
way. Immediate assignment feedback is expected from the
students to allow for revisions before taking next steps in the
design process. Strong faculty mentorship supports translation and inspiration for the teams as they create and validate
their hypothesis. By week 13, the students clearly understand
their problem statement and have defined prototype concepts or actionable solutions.

Academic and Entrepreneurial Voice
The design thinking course culminates in week 14 at an Innovation Symposium where the student teams present to
university administration, faculty, and students, as well as
invited community stakeholders. Typical attendance ranges
from 60–70 persons, including the class. The student presen-
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tations are practiced with the university’s Speech Consultancy Lab. Oral presentations last 8–10 minutes, with an equal
amount of time dedicated to dialogue with the audience on
next steps. Faculty strongly encourage students to ask for further engagement from stakeholders. At the conclusion of the
Innovation Symposium, attendees are asked to rank the innovations for both effort to implement and potential impact.
The attendees provide feedback to the student teams on the
substance of their video and presentation through written
surveys. Faculty compile these surveys, which are integrated
as a component of the assignment grade.
The students’ work is also assembled in professionally modeled Innovation Portfolios, which are published in GVSU
ScholarWorks for global dissemination, and a printed version
for the students and project client. The portfolios include a
written project description, results of the student research,
summations of the innovations, prototypes and collaborator
debriefs, and visuals of their work. Each Innovation Portfolio
also includes a link to a 2–3 minute video prepared by each
team. These videos quickly summarize the work found in the
portfolio, and faculty have found that these videos reflect
the learning as well as the personality of the teams. The 13
portfolios from three completed semesters have resulted in
approximately 1500 downloads on five continents.
Personal interviews of key stakeholders are conducted by
faculty several weeks after the course concludes, and are
currently being surveyed for longer-term implementations.
There are clear indications that the students have successfully defined and validated hypotheses that are purposeful
and applicable in a real-world environment. In other words,
implementation of their solutions is having a high impact in
their community, as well as in their own learning experience.
Faculty are prototyping the same design challenge over two
semesters to better understand the effect on prototype implementation by the project client, as well as student learning
outcomes.
The course details, including the design process, research
process, and supporting activities are noted in Table 1.

Design Challenge Examples
One example of a design challenge is from the fall 2015 class,
which addressed the question, “What is the role of a university in addressing student food justice?” The project client was
the director of the GVSU Women’s Center. The four student
teams mapped the stakeholders, which included students,
administration, faculty, staff, the student food pantry, regional food providers, and transportation systems. The teams
executed their research plans, which generated more than
140 interviews with stakeholders or other community members, as well as sourcing and consideration of more than 50
relevant scholarly works. The information was analyzed with
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each data source yielding 5–10 insights or approximately
1500 data points in total, which were synthesized for trends
to derive redefined problem statements such as “we will raise
awareness about the student food pantry to meet the needs
of the food insecure in the campus community,” and “we
will understand student preferences for service from the food
pantry.” The problem statements served as the team innovation platforms. More than 30 different innovations were outlined, and final prototypes of best solutions were presented
after the debrief critique process. Two solutions were a promotional video for freshman orientation and a food truck for
inter-campus service (Student Innovation Portfolios 2015).
As a direct result of the students’ work, student food pantry
services were included in freshman orientation beginning in
fall 2016, and a student club focused on food justice issues is
fund-raising to implement the food truck solution.
In winter 2016, the class faced the following design challenge:
“How can we reintegrate returning citizens into a neighborhood?” The project client was the director of Seeds of Promise, which is a regional, grassroots, neighborhood advocacy
group. The four student teams built their research plans from
a stakeholder map that included returning citizens, neighborhood residents, city government, local religious organizations, law enforcement and criminal justice advocates, and
centers serving homeless populations. Through the research
process, more than 120 interviews were conducted with

stakeholders, multiple observations and immersions were
completed, and more than 50 relevant scholarly works were
investigated. Each source yielded 5–10 insights, or more than
1400 data points in total, which were synthesized for trends.
The trends yielded problem statements such as “we will address the fragmentation and isolation of returning citizens
by catalyzing community integration,” and “we will develop
a reintegration program with a housing component, which
promotes community development and support while also
fostering participant’s independence.” Consequential ideation, followed by structured critique, resulted in the teams
presenting final prototype concepts, including a neighborhood “Kindness Wall” for distribution of goods and a doorsign campaign to foster community building through personal connection. The project client is now working with
regional service organizations to implement these creative
means to connect people in the Seeds of Promise community.

Learning Outcomes
Although the course culminates in the Innovation Symposium, faculty reinforce personal mastery of course objectives
throughout the course through application of continuous
feedback to all team experimentation and assignments.
Creation of the Innovation Portfolios are paced in sections,
with each section requiring a draft version before final work

Table 1. Outline of Course Syllabus, Design Thinking to Meet Real-World Needs
Timeline

Design
process

Research process

Activities

Weeks 1–2

Building
Competency

Team formation, literature
review

Instructor lecture, student self-assessment, team formation, creation of team charter and
communication portal, introduction to the real-world problem through on-location presentation by the project client

Weeks 3–8a

Empathize

Data collection, analysis,
and synthesis

Creation of design brief, stakeholder mapping and research plan development (primary
and secondary), training in qualitative research methods, student data collection and
affinity mapping, generation of independent hypothesis (clear problem statement)

Weeks 9–10a

Ideate

Originate an essential
problem statement

Brainstorming methods, utilization of constraints, project champion debriefs

Week 11–13a

Prototype
and Test

Data collection, analysis,
and synthesis

Experimentation, data collection and analysis, synthesis and idea refinement, final prototype selection

Week 14

Innovation
Symposium

Dissemination (formal presentation of research)

Team call-to-action presentations to project stakeholders (in-person and through student-produced video)

Week 15

Innovation
Portfolio
Publication

Archiving of research
portfolio

Informal celebration of the semester’s work, student feedback to instructors on the
course, professional compilation of research submitted for publication to university
repository (GVSU ScholarWorks)

Project client survey on
implementation of student
prototype concepts

Faculty, with support from prior students who are engaged in subsequent semesters as
teaching assistants, survey project clients for progress in implementation of prototype
concepts at 3, 6, 9, and 12 months. Longer term impact of student learning outcomes is
ongoing, through survey of fall 2015 cohort.

Week 16+

a

Design practitioners, qualitative research specialists, research compliance officers, and community stakeholders as guest lecturers and/or engaged in
debriefs
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is submitted for a course grade. For the course final exam,
each student is required to prepare a personal reflective essay
demonstrating their proficiency in design thinking language
and methodology, as well as application to real-world issues.
Students are also required to imagine and project how they
will utilize design thinking in their future endeavors. Final
grade composition is 35 percent individual (engagement, reflective essay) and 65 percent team (Innovation Symposium,
Video, and Innovation Portfolio that consists of the written
team design brief, stakeholder map, affinity map, written
descriptions of the top five innovations and top two prototype concepts, project client debrief worksheets, link to team
video, and final team presentation. The appendices contain
complete documentation of all research). Therefore, student
learning gains are determined through completion of the
Innovation Portfolios, analysis in the reflective papers, and
feedback from the project client. A quantitative approach to
assessment is in development, and implementation of the
method is planned for fall 2017.
This interdisciplinary, design-thinking experience is a powerful and natural extension of the traditional inquiry-based
research model for undergraduates offering disruptive pedagogy for scholarly engagement for social innovation. The
students are operating under a theorem—the design challenge—in search of their own original hypothesis—the problem statement, which they validate and propose solutions
to through inquiry methods. Students benefit from development of advanced skills in critical and creative thinking,
collaboration, and communication, affording them a competitive advantage as they transition into their professional
careers.
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Leveraging the Maker Movement for Undergraduate Research:
Developing a Making and Innovation Culture
Abstract
The growing subculture of the Maker movement arises from
individuals taking ownership of their worlds. The authors argue that institutions should consider embracing this movement as an on-ramp to undergraduate research, scholarship,
and creative activities (URSCA), as it creates an opportunity
to reach new student audiences. As high-impact practices,
Making and URSCA involve creation of knowledge and result
in positive student outcomes, including increased communication and critical thinking skills. Both also prepare students
to work in teams that span various disciplinary, industrial,
and social boundaries; foster collaboration and teamwork;
and engage with failure. The authors discuss Radford University’s multiyear plan to establish, develop, and expand a
Making and Innovation culture on campus, including experiences to date, future plans, and ways that a campus Maker
movement can bolster URSCA.
Keywords: broadening participation, innovation, maker movement, makers, undergraduate research
The Council on Undergraduate Research (CUR; see Karukstis
2008), the Association of American Colleges & Universities
(AAC&U; see Williams, Berger, and McClendon 2005), and
others have issued a call to action for institutions of higher
education to create more intentional pathways to engage all
students in the learning process. As we look to broaden participation in high-impact practices, we should embrace the
Maker movement as an on-ramp to undergraduate research,
scholarship, and creative activities (URSCA).

The Maker Movement
Emerging nationally is a movement that values the do-ityourself mentality, experimentation, exploration, invention,
and a spirit of collaboration (Gauntlett 2011). This movement is cultivating a group of independent thinkers empowered to create and build physical and digital artifacts to fulfill individual and community needs and desires. As people
adopt the Maker mind-set, they come to see themselves as
actors in their environment—creators, problem-solvers, team
members—interested in engaging with vexing problems and
creating solutions (Dougherty 2012, 2013).
This movement can be seen in MAKE magazine, All-American
Makers and America’s Greatest Makers on television, Barnes &

Noble partnering with MAKE magazine to host Mini Maker Faires in stores nationwide, and Makerspaces and events
hosted at small-town and urban libraries. Organizations such
as Maker Ed (focusing on K-12 education), the Make School
Alliance (concentrating on higher education), and the Nation of Makers (supporting all Makers) have all developed
in response to this movement. Indeed, the last organization
grew out of former president Barack Obama’s Nation of Makers initiative launched in 2014. Arguably, the movement can
be articulated in nine terms posed in the Maker Movement
Manifesto: make, share, give, learn, tool up, play, participate,
support, and change (Hatch 2013).

Linking URSCA to the Maker Movement
The parallels between URSCA and Making are striking. Student benefits of URSCA are well known, such as developing
critical-thinking skills; fostering the ability to communicate,
work independently, and collaborate; bolstering self-confidence; engaging with diversity; promoting self-efficacy related to research, and building tolerance for navigating obstacles (Bauer and Bennett 2003; Boswell 2013; Carpi et al. 2016;
Hunter, Laursen and Seymour 2007; Ishiyama 2002; Lopatto
2004, 2007; Mabrouk and Peters 2000; Seymour et al. 2004).
Maker-centered learning experiences share many of the same
benefits as those derived from engaging in URSCA. Makers
hone communication and technical skills; develop critical
thinking, teamwork, and creativity; learn to work through
failure; and engage with interprofessional teams (Ludwig,
Lewis, and Nagel 2016; Sheridan et al. 2014).
In addition to the overlap in student benefits, Making aligns
conceptually with AAC&U’s high-impact practices (Kuh
2008), achieving four of Kuh’s eight characteristics: investing
time and energy, interacting with peers and faculty, offering
alternative perspectives, and thinking about real-world applications. The involvement of faculty and peers in the Making
process can assist with framing expectations, providing regular feedback, prompting reflection, and creating opportunities for public presentations of artifacts. These aspects of
high-impact practices can be embedded in structured curricular and co-curricular Maker activities. Maker Faires and
ePortfolios are excellent examples of opportunities for public
presentation of work that provides students with feedback,
as well as intentional reflection on the process and products.
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Making can be viewed as embedded in CUR’s definition of
undergraduate research. Makers are constantly developing
products that are both original and creative. More opaque,
however, is the articulation of how Making contributes to the
disciplinary conversation. Here is where faculty mentors can
assist in drawing out, through reflection, the connections between the Making process and disciplinary impact. Making
is enhancing the research capacity at Radford University, as
students have used fabrication tools to make spider habitats,
printed 3D objects to study insect behaviors, built sensors to
measure surface temperature and Arctic sea ice thickness, and
developed smart bird boxes to collect an array of data.
Exploring the connection from the other direction, the activities and experiences of research, scholarship, and creative
production are embedded in the Maker culture. As previously
mentioned, the key terms identified in the Maker Movement
Manifesto (Hatch 2013) serve to link the discourses in identifying fundamental aspects of the movement. Present again
are the themes of ownership, discovery, creation, and dissemination so prominent in URSCA. Finally, Maker culture
is a community of practice, with participants identifying as
members of a group much like the subcultures of scientists,
scholars, and artists (Wenger 1998; Halverson and Sheridan
2014). This identification is an important predictor of student behavior, supports student persistence, and can assist in
connecting Makers with URSCA (Lopatto et al. 2008; Graham
et al. 2013).
The Maker movement can apply URSCA to the unscripted
and “wicked” problems of our time. The Making ethos and
process set the stage to prepare Radford students to work
in teams spanning various disciplinary, industrial, and social boundaries; fostering collaboration and teamwork; and
building resilience. After embracing the Maker mind-set,
these students will bring creativity, innovation, and an entrepreneurial approach to their laboratories, their studios,
and their scholarly work. These experiences, along with the
tangible products created, will help students hone the skills,
knowledge, and dispositions needed for their future.

Leveraging the Maker Movement to Broaden
Participation
Given the shifting demographics of student populations attending institutions of higher education along with current
cultural trends, alignment of the Maker movement with
URSCA can be an opportunity to broaden participation.
With the increase in nontraditional students, veterans, and
changing personal and professional goals of traditional-aged
college students, adapting strategies to engage these diverse
and evolving populations with URSCA can be a challenge.
Opportunities to expose students to, and excite them about,
scientific and creative processes that emphasize pragmatism,
the acquisition of skills, teamwork, transdisciplinarity, career
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focus, and social engagement can be leveraged through a
connection with Making. Because the outcomes of students’
efforts result in tangible products developed in diverse teams,
many of these connections can easily be forged. Further, to
the degree we frame Making as another way to engage with
our community—creating products and services that benefit others—URSCA can appeal to the population of students
who are attracted to service. Thus, by leveraging the Maker
movement as a pathway to URSCA, students who may not
have considered URSCA as “for them” might engage in these
activities and experience the creative and scientific processes.

Making and Innovation at Radford University
Radford University is in year 2 of a five-year plan to establish,
develop, and expand the Making and Innovation culture
on campus. The plan has four goals: increase awareness and
grow the movement, secure a multidisciplinary space, connect to the national movement, and identify funding sources. The first year was devoted to finding partners on campus,
aligning with institutional priorities, securing resources, and
developing a long-range plan. In keeping with the culture of
the movement and URSCA, the initiative has been articulated as broadly inclusive.
The movement began with approximately 20 faculty from
three colleges representing the arts, business, and the sciences, who shared an interest in project-based learning and the
creation of physical and digital objects. Through individual connections, meetings, development of communication
routes, and exploration of a renovation project to support a
Makerspace, other faculty joined the movement. In the first
year, the group expanded to more than three dozen faculty,
representing a little more than 6 percent of total full-time
faculty. The provost’s office, academic deans, the library, and
the Center for Innovative Teaching and Learning (CITL) were
introduced to the effort and joined with support. Broadening
access to equipment was prioritized, and partnerships were
negotiated to create an ecosystem of campus Makerspaces. For example, the design labs, which have the only laser
cutters and CNC machine on campus, are now available for
use by faculty and students campus-wide. CITL’s New Media
Center was rebranded as a digital makerspace. The Office of
Academic Programs facilitated these initial structures, designating an administrative representative to engage in the
meetings, participate in ongoing conversations, and liaise
with deans and other upper-level administrators.
Like other institutionalization efforts, we sought to align
with campus and state priorities, as well as capitalize on opportunities to move the initiative forward. The movement
was articulated as a vehicle to advance the institution’s strategic plan for retention and several other priorities, including
such high-impact practices as URSCA, innovation, inclusive
excellence, and community outreach. This approach has
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helped to position the movement with campus administrators, state legislators, and community partners, engendering
support from these stakeholders.
In connection with the retention effort, a call for learning
communities was posted. A group of six faculty from three
colleges developed a successful proposal for the RU Makers
living-learning community (LLC) open to all majors. Other
institutional priorities (such as high-impact practices, innovation, and community engagement) were served through
outreach to the local public school system to host a Hebocon Battlebot competition. Year-end funds were leveraged to
purchase equipment and supplies for a campus-wide Makerspace.
Building awareness and growing Making and Innovation on
campus included offering and hosting more and varied activities (such as film challenges, a student idea competition,
and a build-your-own microscope session as part of the campus-wide Student Engagement Forum), as well as continuing
the events from year 1. A campus poster series highlighting
faculty-student collaborative work now includes Makers
and Innovators along with other high-impact practices. Another point of visibility is the newly launched RU Makers
LLC. Partnerships with student affairs and admissions are
contributing to the success of this initiative. In-residence
space was secured and
refurbished for their
Makerspace. External
access was configured
so the space could be
used
campus-wide.
Work-study positions
were secured, and students were recruited
and trained to work
in the Makerspace and
serve as mentors for
the LLC, faculty, and
students. This space is
being used not only
by the LLC but also by
other students and faculty working on Maker
and URSCA projects.
A winner from Radford University’s 2015
Shark Tank Competition shows a prototype
of a prosthetic hand created via a 3D printer. Undergraduate teams from “Managing
New Venture Creation” collaborated with
doctoral students in physical therapy to
design and print prototypes for prosthetic
hands. The students developed accompanying business plans and competed in a shark
tank event judged by faculty and industry
representatives.

To foster the movement among faculty,
professional
development and modest
funding opportunities
available for high-impact practices were
expanded to include
Making and Innova-

tion. Nine peer-to-peer faculty development opportunities
on a variety of Making and creativity topics were offered to
more than 100 faculty. Classroom enhancement and professional development grants to incorporate high-impact practices into the curriculum were revised to encourage Making,
marketed to the faculty Maker community and promoted at
faculty Maker events. To date, five faculty have participated
in two professional development opportunities and received
four classroom enhancement grants, increasing URSCA in
the curriculum. A stellar example of transdisciplinary Making and URSCA is a cross-listed honors biology class and
anthropological sciences class in which students identified,
researched, and created a 3D-printable game that teaches the
concepts of evolution.
Connection to the national movement was also critical to
garner internal support and draw on external resources. To
this end, Radford University became a member of the Make
School Alliance (http://make.xsead.cmu.edu/knowledgebase/schools/schools/radford-university). Access to this network allowed Radford faculty, projects, courses, and spaces
to be profiled, providing an additional opportunity to highlight URSCA faculty, projects, and curricular highlights. It
also connected Radford with institutions and faculty from
across the nation involved in the movement on their campuses. Additionally, the current focus area for the Make
School Alliance is a partnership with local K-12 schools, bolstering connections and providing opportunities to expose a
younger group of students to the scientific and creative process through Making.

Students Iris Fuentes, Alia Saunders, Alex Dunn, and Ivelianys Mena collaborated in choosing recycled and found materials—such as duct tape—to make
a dress. Fuentes and Mena, Radford University undergraduates in fashion
and design, worked with Saunders and Dunn from Dalton Intermediate
School in Radford, Virginia, to design a dress made of recyclables as part of
a Maker event.
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The last goal in the mid-range plan is garnering external
funding, and the exploration of gifts and grants is underway.
External funding requests have been submitted to a national
funding source for incorporation of Making in the curriculum, and a capital request was submitted through state funding processes. A funding proposal to present to donors is in
process, with the collaboration of the university’s advancement office. If such efforts are successful, these funds will offer additional revenue streams to support URSCA on campus.
The final phase of the five-year plan calls for the creation and
permanent staffing of a transdisciplinary Making and Innovation lab, which will have robust connections to business,
industry, education, and the local and global economies, and
be housed in a common space on campus.

Assessment Plans and Lessons Learned
Embedded in the activities of the movement are assessments
of events and plans for measuring the effects of this initiative on student learning. Faculty and student participation in
events and activities are being tracked, and assessment plans
for two signature aspects of the movement—the Idea Riser
competition and the RU Makers LLC—have been developed.
Modeled after the Adobe Kickbox competition, the Radford
University Idea Riser competition (https://www.radford.edu/
content/makers/home/idea_riser_competition.html) helps
students bring an idea to reality over the course of a semester
under the direction of a faculty sponsor, culminating in a
presentation of their work/findings/progress during a special
session of the annual Student Engagement Forum. Idea Riser
students are assessed before and after the event on a variety
of personal development skills and dispositions, including
self-confidence, self-efficacy, and creative confidence. Rubrics
are in development to assess the presentations.
The most robust assessment plan comes from the Radford living-learning community. Students in RU Makers are first-year
students who live and take two classes together in the fall semester: freshman English and introduction to the university.
Additional LLC activities include weekend Maker workshops
and in-hall, Maker-themed programming.
Radford University’s LLCs are designed to fulfill shared learning outcomes in content knowledge, critical analysis, and
communication. To assess these learning outcomes, pretests
and posttests are administered for the Maker workshops to
measure gains in knowledge. In the freshman English class
associated with the community, their “personal video essay”
assesses both critical analysis and communication. This exercise, created by English professor Laurie Cubbison, tracks
student progress in the Maker lab and workshops. Students
capture video, texts, and photos of their Making activities,
write a script, and record a voice-over for the video that describes what they are doing and what they learned. The per-
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sonal video essays are being assessed via rubrics.
As we consider assessments, we also reflect on lessons learned.
Like many other nascent initiatives, faculty and student engagement with the movement has ebbed and flowed. As we
have worked to offer resources, connect with institutional
priorities, and highlight the value added for affiliation and
participation, competing priorities and primary identification groups pulled people away from the movement. Some
faculty who committed to Maker projects and planned activities in the Makerspace never followed through, and the
first RU Makers LLC was smaller than envisioned. The loss
of a key Maker faculty member and two student leaders also
hindered progress.
We plan to continue to work on increasing visibility, offering faculty development and incentives, and articulating the
connection with URSCA. Although some institutional faculty rewards exist for URSCA, greater alignment of institutional
structures for tenure and promotion could help faculty commitment to—and engagement in—URSCA, Making, and other high-impact practices. For the students, events, activities,
and work opportunities will continue to be offered, and recruitment will be revised for the learning community. Plans
include creating a promotional video, enlisting second-year
LLC Maker students as ambassadors, and more deeply coordinating academic affairs and student affairs support. Progress
will be monitored, with adjustments made as needed.
Work continues on articulating the connections between
Making and URSCA, and knitting the various elements together in coherent student pathways to URSCA and other
high-impact practices. Striving for greater awareness of the
campus movement among faculty and students—as well as
exploring what is possible to imagine, invent, and build—remain high priorities. The transdisciplinary approach at Radford University has been successful thus far, given the continued participation of a diverse and growing group of faculty
and students. The shared sense of ownership and collaboration across the faculty, staff, and students engaged in the
movement has been valuable. The welcoming environment
created for faculty, staff, and students who are curious and
want to learn more also is encouraging. In the end, success
of the Maker movement on campus bolsters the creative and
scientific process overall.

Concluding Thoughts
As faculty and administrators pursue URSCA so that students
may be successful in their personal and professional lives,
they can use other initiatives such as the Makers movement
synergistically. Seeking out partnerships to leverage our mutual goals of broadening participation needs to be intentional and strategic for cultivating students’ knowledge, skills,
and dispositions, thus setting the stage for their future.

Council on Undergraduate Research

uarterly
COUNCIL ON UNDERGRADUATE RESEARCH

References
Bauer, Karen, and Joan Bennett. 2003. “Alumni Perceptions Used to Assess
Undergraduate Research Experience.” Journal of Higher Education 74: 210–230.
Boswell, Stefanie S. 2013. “Undergraduates’ Perceived Knowledge, SelfEfficacy, and Interest in Social Science Research.” Journal of Effective Teaching
13(2): 48–57.
Carpi, Anthony, Darcy M. Ronan, Heather M. Falconer, and Nathan H. Lents.
2016. “Cultivating Minority Scientists: Undergraduate Research Increases
Self-Efficacy and Career Ambitions for Underrepresented Students in STEM.”
Journal of Research in Science Teaching 54: 169–194. doi: 10.1002/tea.21341
Dougherty, Dale. 2012. “The Maker Movement.” Innovation: Technology,
Governance, Globalization 7(3): 11–14.
Dougherty, Dale. 2013. “The Maker Mindset.” In Design, Make, Play: Growing
the Next Generation of STEM Innovators, ed. Margaret Honey and David E.
Kanter, 7–11. New York: Routledge.
Gauntlett, David. 2011. Making Is Connecting: The Social Meaning of Creativity
from DIY and Knitting to YouTube and Web 2.0. Malden, MA: Polity Press.
Graham, Mark J., Jennifer Frederick, Angela Byars-Winston, Anne-Barrie
Hunter, and Jo Handelsman. 2013. “Increasing Persistence of College
Students in STEM.” Science 341: 1455–1456. doi: 10.1126/science.1240487
Halverson, Erica Rosenfeld, and Kimberly Sheridan. 2014. “The Maker
Movement in Education.” Harvard Educational Review 84: 495–504. doi:
10.17763/haer.84.4.b1p1352374577600
Hatch, Mark. 2013. The Maker Movement Manifesto: Rules for Innovation in
the New World of Crafters, Hackers, and Tinkerers. New York: McGraw Hill
Professional.
Hunter, Anne-Barrie, Sarah Laursen, and Elaine Seymour. 2007. “Becoming
a Scientist: The Role of Undergraduate Research in Students’ Cognitive,
Personal, and Professional Development.” Science Education 91: 36–74. doi:
10.1002/sce.20173
Ishiyama, John. 2002. “Does Early Participation in Undergraduate Research
Benefit Social Science and Humanities Students?” College Student Journal 36:
380–387.
Karukstis, Kerry K. 2008. “Broadening Participation in Undergraduate
Research.” Journal of Chemistry Education 85: 1474. doi: 10.1021/ed085p1474
Kuh, George D. 2008. High-impact Educational Practices: What They Are, Who
Has Access to Them, and Why They Matter. Washington, DC: Association of
American Colleges & Universities.
Lopatto, David. 2004. “Survey of Undergraduate Research Experiences
(SURE): First Findings.” Cell Biology Education 3: 270–277. doi: 10.1187/
cbe.04-07-0045
Lopatto, David. 2007. “Undergraduate Research Experiences Support
Science Career Decisions and Active Learning.” CBE-Life Sciences Education 6:
297–306. doi: 10.1187/cbe.07-06-0039
Lopatto, David, Consuelo Alvarez, Daron Barnard, Chitra Chandrasekaran,
H-M. Chung, Chunguang Du, and Todd Eckdahl. 2008. “Genomics Education
Partnership.” Science 322: 684–685.

Mabrouk, Patricia Ann, and Kristen Peters. 2000. “Student Perspectives on
Undergraduate Research (UR) Experiences in Chemistry and Biology.” CUR
Quarterly 21(1): 25–33.
Seymour, Elaine, Anne-Barrie Hunter, Sandra Laursen and Tracee Deatoni.
2004. “Establishing the Benefits of Research Experiences for Undergraduates
in the Sciences: Findings from a Three-Year Study.” Science Education 88:
493–534. doi: 10.1002/sce.10131
Sheridan, Kimberly, Erica Rosenfeld Halverson, Breanne Litts, Lisa Brahms,
Lynette Jacobs-Priebe, and Trevor Owens. 2014. “Learning in the Making: A
Comparative Case Study of Three Makerspaces.” Harvard Educational Review
84: 505–531. doi: 10.17763/haer.84.4.brr34733723j648u
Wenger, Etienne. 1998. “Communities of Practice: Learning as a Social
System.” Systems Thinker 9(5): 2–3.
Williams, Damon A., Joseph B. Berger, and Shederick A. McClendon. 2005.
Toward a Model of Inclusive Excellence and Change in Postsecondary Institutions.
Washington, DC: American Association of Colleges & Universities.

Jeanne Mekolichick
Radford University, jmekolic@radford.edu
Jeanne Mekolichick is founding assistant provost of academic programs at Radford University in Radford, Virginia. She earned her
PhD in sociology from Kent State University in 1999. She works at
the institutional level providing senior leadership, advocacy, and
responsibility for high-impact practice offices, academic support
programs, and campus-wide transdisciplinary initiatives such as
the Maker movement. Mekolichick has served as a CUR Councilor since 2006, a CUR Institute facilitator since 2008, and an
Executive Board member since 2015. She has chaired the CUR
Social Science Division since 2015. She has been recruited to offer
customized campus workshops and institutes, consult with faculty
on course development, and serve as an external program reviewer
and panelist offering expertise on high-impact pedagogies.
Joseph Wirgau is the founding director of the Office of Undergraduate Research and Scholarship (OURS) and an associate professor
of chemistry at Radford University. He earned a BS in chemistry
from North Carolina State University in 1998 and a PhD from
Duke University in 2003. For the past 13 years, he has taught general, inorganic, and environmental chemistry to undergraduates
while continuing to research with them the fundamental chemistry associated with the treatment of transfusional iron overload.
He chaired the university’s Department of Chemistry and served
consecutively as secretary, chair-elect, and chair of the Virginia
Blue Ridge Section of the American Chemical Society from 2006
to 2008. He is a recipient of the Radford University Foundation
Distinguished Service Award

doi:10.18833/curq/37/4/12

Ludwig, Patrice, Erica Lewis, and Jacquelyn Nagel. 2016. “Interprofessional
Innovations in a Maker Space.” Presentation at the Biennial Council on
Undergraduate Research Conference. Tampa, FL, June 26.

w w w. c u r. o r g

27

SUMMER 2017 • Volume 37, Number 4

CUR Focus

Karen Mumford, Stephen Hill, and Laurel Kieffer,
University of Wisconsin–Eau Claire

Utilizing Undergraduate Research to Enhance Integrative Learning
Abstract

The Global Conflict and Cooperation learning community
established in 2013 at the University of Wisconsin–Eau Claire
(UWEC) involves students co-enrolling in two or more courses to address a common theme, demonstrating the value provided by undergraduate research to learning communities
and integrative learning. The authors describe the structure
and approach of this blended research-learning community
model and additional pedagogical strategies employed. Assessment findings suggest that the research component supported integrative learning to an unexpected degree. This
research-learning community model thus exemplifies the
synergistic effects of combining two high-impact practices
into a single first-year, first-semester course experience, showing that undergraduate research conducted within learning
communities leads to greater effects in both areas.
Keywords: environmental studies, integrative learning, undergraduate research, learning communities, first-year students,
high-impact practices
Integrative learning experiences enable college students to
gain understanding across the disciplines so that they may
address the challenges and complexities facing an increasingly complex and globalizing world (Huber et al. 2005; Laird et
al. 2008; Pike et al. 2011). The literature is extensive on the
importance of learning communities to integrative learning
(Huber and Hutchings 2004; Huber et al. 2005; Kuh 2008;
Lardner and Malnarich 2008; Nowacek 2011; Shultz 2013).
Although multiple benefits are associated with undergraduate research (see, for example, Husic and Hensel 2011; Lopatto 2009), few studies have examined the role of undergraduate research in supporting integrative learning. One recent
study collected assessment data from participants in the interdisciplinary community-connected research practicum at
Middlebury College. Findings from this study indicated that
the research experience improved student abilities to integrate knowledge from across academic disciplines (Munroe
2016).
Since 2011, the University of Wisconsin–Eau Claire (UWEC)
has implemented learning communities as a high-impact
practice (HIP) to encourage the development of integrative
learning. In particular, UWEC linked courses, referred to
as “bundles,” permit student cohorts to take two or more
courses together and then integrate the knowledge and skills
acquired in each to address complex problems and issues.
During the development of UWEC’s bundles, faculty and
staff were creating a new liberal education learning core with
11 student learning outcomes (including integrative learning). Three iterations of the integrative learning outcome,

28

elements, and benchmarks were piloted and evaluated.
The final iterations of the learning outcome rubrics moved
through the university governance process in 2014 for implementation with the 2016–2017 campus catalog. The final
integrative learning outcome rubric (see Table 1) provided
direction for developing undergraduate research within the
learning community and for conducting a qualitative assessment of student assignments.
In fall 2013, the Global Conflict and Cooperation: The Role
of Water bundle was developed. The bundle consisted of approximately 25 first-year students who co-enrolled in introductory courses in environmental studies and political science. To encourage integration and build cohort cohesion,
the students also met with both instructors for a weekly onehour seminar to discuss global transboundary water conflicts.
Although student evaluations and reflections suggested that
the first iteration of the bundle was generally successful, the
introduction of undergraduate research over the past two
years has truly transformed the nature of the bundle and significantly enhanced the achievement of integrative learning.
This bundle experience has thus evolved to reflect the synergistic effects of combining two HIPs into a single, first-year
course experience, with undergraduate research conducted
within learning communities leading to greater effects in
both areas.
This article describes the blended undergraduate research-learning community model that has been implemented as part of the Global Conflict and Cooperation bundle.
Several best-practice pedagogical strategies that facilitated
the success of the undergraduate research experience are also
discussed, such as intentionally guided readings, scaffolded
assignments, and design techniques for research posters. The
integrative learning outcomes and qualitative assessment of
outcomes from this experience are presented, followed by
concluding insights, lessons learned, challenges, and potential uses of this model at other institutions.

Infusing Undergraduate Research

As previously noted, an undergraduate research component
was introduced into the bundle to encourage greater engagement with the course content. Because those enrolled in the
course were first-year students, student teams were created
to help overcome any initial trepidation about the research
process and to enhance student bonding. The teams would
work to produce research posters for presentation at a public “global water” event scheduled for the 11th week of the
semester. This event was created so that the students could
present their research in a public forum, as well as develop
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Table 1. Integrative Learning Outcome: Apply Knowledge, Skills, or Responsibilities Gained in One Academic or Experiential
Context to Other Contexts
Element

Benchmark not met

Benchmark met

Benchmark exceeded

Student demonstrates a developing sense of self as a learner
by connecting academic knowledge to own experiences.

Does not effectively identify own
viewpoint, values, or understanding between academic knowledge and own experience.

Connects and compares own experience and academic knowledge to
discern similarities and differences,
acknowledges perspectives other than
own, and recognize how own values
and understanding are formed.

Analyzes examples of own experiences or values, drawn from a variety
of contexts, to demonstrate a deepened understanding of discipline(s).
Evaluates changes in own learning
and understanding, recognizing contextual factors (ambiguity, risk, frustrations, ethical frameworks, etc.).

Student makes connections
across disciplines.

May present examples, facts,
or theories from more than one
discipline, but does not effectively tie them together or show
connections.
Confines analysis to one discipline.

Develops basic connections between
or among two or more disciplines to
convey knowledge or explain problems or issues.
Uses examples, facts, or theories from
two or more disciplines to convey knowledge or explain problems or issues.

Skillfully connects examples, facts, or
theories from two or more disciplines
to address a particular issue, problem,
or question. Provides evidence (examples, facts or theories) from two or
more disciplines to support a position.

Student applies skills, knowledge, or methodologies gained
in one academic or experiential
context to a different academic
or experiential context.

Does not effectively use, adapt,
or apply skills, knowledge, or
methodologies gained in one
academic or experiential context
to a new context or may do so
at a superficial level.

Applies skills, knowledge, or methodologies gained in one academic
or experiential context in a different
academic or experiential context to
convey knowledge or explain issues.

Adapts skills, knowledge, or methodologies gained in one academic
or experiential context to a different
academic or experiential context to
discuss complex issues or solve problems with sufficient support.

their presentation and communication skills. It also provided the learning community with an opportunity to educate
the wider community about the water disputes affecting the
countries they were researching. Although the prospect of
presenting in public may initially appear daunting to firstyear students, they also learned that the assignments and
activities incorporated into the course were designed to ensure their timely progress and successful construction of the
posters. In addition, students who had previously taken the
bundle courses were invited into the classroom to share their
experiences, which reassured even the most apprehensive
students.
To date, two “global water” events have been organized. In
addition to providing the opportunity to share research,
these events have brought experts on local, national, and
global water issues to campus for presentations and discussion. Reflecting the interdisciplinary nature of the bundle,
the invited experts represented a range of disciplinary backgrounds and professions, including politics and local government, environmental sustainability, resource management,
and business. The bundle students presented their research
posters at the end of the event. Attendees were invited to review the posters and discuss their contents with the student
researchers.
To ensure that the research conducted was integrative, the
students’ research posters encompassed two disciplinary
perspectives of the water crises facing countries around the
world: environmental studies and world politics. Course materials and discussions helped the students understand that,
as the countries under study shared transboundary water
resources, no single country could solve its water problems

alone. Even if environmentally sustainable water policies
were implemented domestically, countries would still need
to cooperate with their international neighbors or face the
prospect of violent conflict and massive refugee flows. Yet,
if countries managed to negotiate mutually agreeable water
treaties, these would be meaningless unless sustainable water
policies ensured the availability of water to share into the
future. Any solution to these crises would therefore have to
be integrative: students would need to address both environmental sustainability and international cooperation.
Students chose the country they would research from the
following list of options: China, Egypt, Ethiopia, India, Iraq,
Israel, Palestine, and Turkey. The selected countries provided
a truly global representation of the problem and exemplified
those international relationships with the greatest potential
for violent conflict.
To reinforce the need for integration, student teams were required to divide their posters into four principal sections: an
introduction, a sustainability section, a world politics section
and an integrated solutions section. For the sustainability
section, teams were expected to research the domestic problems facing their country’s water supply such as water scarcity, pollution, and environmental damage. For the world
politics section, students were expected to explain if and
how their country shared its transboundary water resources
with its neighbors. For example, students had to determine if
treaties were negotiated among countries and, if so, whether
the principles of international law concerning shared water
resources were included as well as what rights and responsibilities were established.
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To familiarize the students with the elements and expectations of a research poster, a software specialist from UWEC’s
Learning and Technology Services provided them with an introduction to poster design. Course instructors then followed
up with several two-hour poster assistance sessions outside
the regular class time. Students and instructors worked collaboratively to develop the design and content of their posters.

as well as demonstrate their individual abilities, knowledge,
and personal opinions. Finally, given the reality of limited
U.S. resources and time, students were required to identify
the paramount foreign policy that the president should support on a global level as well as in relation to their particular region/country. The assignment instructed students to
be conscientious in explaining why they selected particular
policies.

Intentional Course Design around the Undergraduate Research Core

Qualitative Assessment

With the undergraduate research exercise serving as the core
of the bundle experience, additional course components
were developed so that the students could become conscious
and intentional integrative learners. These were needed to
ensure that the students had the necessary introduction to
the course material and that they would begin their research
and presentation practice early in the semester. Therefore,
four other assignments were developed in addition to the
group poster presentations: facilitated discussions, article
summaries, a reflection paper, and an individual paper.
The discussion facilitation assignment encouraged bonding
within the small groups and facilitated early progress on the
research process. Each group prepared a 20-minute presentation to the class on their selected country’s water issues,
including three key components in a slide presentation: a
map of the country/region that included all shared water
resources, a brief overview of major water issues faced by
the country, and some tentative solutions that incorporated
sustainability and ways that these resources could be shared
with other riparian countries. Presentations were scheduled
for weeks 4 through 7 of the semester.
The article summaries component required students to read
and summarize one short article about water issues facing
the country from a selection of articles provided online by
the instructors. Students were also required to generate two
discussion questions based on their chosen article to ask the
group(s) presenting that week.
The reflection paper assignment was designed to enhance the
students’ appreciation for integrative learning and to share
how they had developed as learners over the course of the
semester. In week 13, students received assignment instructions to incorporate three main components into their reflection: making connections between the course content
and the student’s experiences, grappling with the ethical and
moral dilemmas of the issue, and reflecting on integrative
learning.
The fourth and final component of the class, the individual paper, presented an opportunity for students to show the
integrative learners they had become. The paper took the
form of a policy memorandum to the president of the United States. For the paper, the students were expected to draw
heavily on the research they had conducted in their groups
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Since 2013, 75 students have participated in the water bundle. Student teams produced and presented 16 research posters during the 2014 and 2015 fall semesters to approximately
40 members from the campus and local community each
year. Students from the 2015 cohort also presented their
posters during the annual campus-wide student research day.
The faculty instructors reviewed a sample of student research
posters and reflective writing assignments to determine the
relationship of this course-embedded research experience to
student problem-solving across disciplinary boundaries. Student work was also assessed for mastery of the three elements
of the integrative learning outcome (see Table 2).
Review of the reflective writing assignments revealed that
students appeared to make explicit connections between academic understanding and their life experiences. For example, regarding element 1, students reflected on the impact of
the seminar on their water-use behaviors (see Table 2). These
represented deeper connections between the disciplines and
their own experiences, as the students expressed a desire to
change their habits and lifestyles. For the second element
in the rubric, almost all students readily made connections
across the disciplines when reflecting on the challenges of
global water resources. During the research process, students
developed strategies or solutions to the water problems in
specific countries. In several instances, students stated that
they could not formulate reasonable approaches without incorporating and linking understanding from both disciplines
(see Table 2). Finally, to determine whether students could
apply learning from both disciplines, the actual strategies
proposed in their research posters were examined. As indicated in the examples in Table 2, students moved seamlessly
between the disciplines to promote strategies that addressed
both the political and environmental facets of water resource
challenges.

Discussion

Although only two iterations of the newly designed bundle
have been taught, the early qualitative evidence is compelling. First-semester, first-year students worked together to
produce interdisciplinary solutions to a complex global problem and presented their research in public. Students became
conscious of their development as integrative learners within
months of starting their college careers and were keen to find
further opportunities to use their newfound skills.

Council on Undergraduate Research

uarterly
COUNCIL ON UNDERGRADUATE RESEARCH

These outcomes resulted from two interrelated factors. The
first was the intentionally designed integration of two HIPs:
learning communities and undergraduate research. The former provided the context in which integration across the
disciplines was encouraged, whereas the latter served as the
mechanism through which it was most effectively achieved.
Although undergraduate research may not be necessary to
achieve integration, this bundle clearly demonstrated the
synergistic effects of combining both HIPs in a single experience and the deep, integrative learning that resulted. Further
iterations and continued assessment will contribute further
evidence of its impact. These data can then be compared to
bundles that are not oriented to research for evidence of its
greater efficacy.
Although it is well known that water scarcity and pollution
are global problems that require integrative solutions, it was
imperative that the instructors remained intentional and
consistent in explaining the need for integration throughout
the semester. The intentionally designed, complementary
course components and assignments supported systematic
integrative thinking throughout the course and provided
substantial added depth to the learning process.
The second essential factor in the success of the water bundle
was the investment made by faculty and the institution. A
Department of Education Title III Strengthening Institutions
grant awarded to UWEC in 2010 supported the initial development and teaching of the bundles, as well as the creation
of the assessment rubric. This grant, which concluded in
2015, required the institution to focus on improving student
retention and time to graduation through transformation of
its general education curriculum into a new liberal education core. The grant provided significant faculty stipends for
professional development and for the creation, pilot stage,
and assessment of learning communities such as the water
bundle.
Local funding has not been forthcoming, which means
continued efforts to teach bundles, in addition to normal
teaching loads, may not receive additional financial support.
Although class preparation time was reduced with the introduction of the research exercise, the time and effort required
to make the whole experience successful were significant. For
example, the “global water” event was an integral part of the
student learning experience. As students knew within the
first few weeks of the course that they were working toward a
public presentation, they could focus their attention on this
goal and thus forge the learning community’s identity. There
was a palpable shared sense of achievement once students
presented their research posters and fielded questions from
the audience. Nevertheless, a limited budget (provided by
participating academic departments) meant that planning
and producing the event required significant time and effort.
As a corollary to the organization of the “global water” event,
students expressed a greater degree of personal satisfaction
in presenting actual paper posters, rather than presenting

Table 2. Example Statements from Reflective Writing
Assignments and Research Posters Related to UWEC’s
Integrative Learning Outcomes
Integrative Learning Outcome: Apply knowledge, skills, or
responsibilities gained in one academic or experiential context to other contexts.
Element 1: Student demonstrates a developing sense of self as a learner by
connecting academic knowledge to own experiences
Sample of student reflective writing assignment responses
• As a Political Science major, the politics of the water crisis were very
interesting to think about in Realist, Liberal, and Radical approaches
respectively. It was the environmental sustainability perspective that
really made me stop and think about my own personal actions…I now
can perceive my own water use on a global scale; whereas before
this seminar, I had always thought of water scarcity as someone else’s
problem. I have cut down on the amount of meat I eat because it takes
an enormous amount of water to produce beef.
• The seminar has shown me what the true importance of water is, especially for those who struggle to obtain the necessary amount in order
to survive. This knowledge has affected the way in which I perceive my
own water use.
Element 2: Student makes connections across disciplines
Sample of student reflective writing assignment responses
• I now understand the global water crisis from an ecological and political angle… I know that water levels are decreasing, water is being
polluted, and countries are essentially battling for control over water
in their territory. Being knowledgeable on a specific issue in such a
well-rounded way makes it much easier to propose a more realistic
solution to the issue because you understand the problem more deeply.
• Through studying conservation of [the] environment I have learned that
failure to sustain water globally will lead to losses of habitats, endangerment of species and the changing of weather patterns. The study
of world politics has taught me that the reasons for conflict include
states’ attempts at gaining more power, territory, resources and wealth.
Without studying both disciplines, it is not possible to develop a solution to this issue that will solve the conflict.
Element 3: Student applies skills, knowledge, or methodologies gained in
one academic or experiential context to a different academic or experiential
context.
Sample of student research poster recommendations
• [Much of the waters of the Tigris and Euphrates originate in Turkey] and
thus Turkey controls water flows to support hydroelectricity, agriculture,
and domestic water use… Invest in more efficient irrigation technology
and broker an agreement between Turkey, Iraq, and Syria for equitable
use of river flows. Involve participation of the World Bank or the United
Nations to facilitate negotiations and provide assistance.
• Resolve the Israeli-Palestinian conflict and ensure that the two-state solution requires agreement over water [allocation]. Increase desalination
and use of recycled wastewater for industrial purposes. [Treat] sewage
to then be used for agriculture and to reduce sewage into the Jordan
River. Request UN intervention to review [the] 1995 Oslo II Agreement
and to enforce fair distribution of water.
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their work on large computer monitor screens. This posed
an interesting ethical dilemma within a course designed to
increase awareness of the environmental impact (especially
water usage) of producing such manufactured and nonrecyclable products. Finding additional funds for paper posters
required some resourcefulness, but given the relatively small
size of the class (involving only eight posters) and the contribution to the students’ sense of achievement, the investment
was worth the effort. However, electronic presentations will
be considered in the future to test these assumptions.
Another element of the course that had a positive impact on
student learning was the poster assistance sessions. In these
two- to three-hour sessions held outside of class time, instructors collaborated with student groups to create content
and design for the research posters. These sessions fostered
a sense of community between the students and faculty, as
the students realized that faculty were working with them to
achieve their goals. Although students were told at the beginning of the course that faculty were as much a part of the
learning community as the students, these preparatory poster sessions demonstrated the truth of this concept.

Laird, Thomas F. N., Daniel Chen, and George D. Kuh. 2008. “Classroom
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115: 85–99. doi: 10.1002/tl.327
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Shultz, Norah. 2013. “Learning Communities as a First Step in an Integrative
Learning Curriculum.” About Campus 18(4): 26–29. doi: 10.1002/abc.21128

Conclusion

As Olson-McBride and colleagues highlight (2016), National
Survey of Student Engagement data suggest that participation in HIPs early in a student’s academic career prepares him
or her to become a more engaged, intentional learner. This
experience often fosters participation in further HIPs, which
helps to consolidate and improve upon these developments.
The Olson-McBride et al. article shows solid work about the
vital role of undergraduate research in engaging academically
at-risk freshmen.
This article is further testimony to the beneficial impact of undergraduate research as a HIP in first-semester, first-year classrooms. In addition, it adds to the literature by demonstrating how undergraduate research can be used within learning
communities to strengthen integrative learning. In this sense,
the water bundle may act as a model for combining two HIPs
into one experience. The resulting synergy is evident in assessment results and faculty testimonials—particularly the latter
area, which indicates a degree of bonding between students
and faculty as a result of the research process that echoes a
study abroad or domestic immersion experience. It is also a
model that can be replicated at any institution with the requisite faculty and institutional commitment.
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Some Pathologies of Undergraduate Research—and How to Cure Them
Abstract

Over the last quarter of a century or so, the university functions of teaching and research have split, with adverse consequences for academic life and the student experience. Recent
efforts across the world to reunify teaching and research have
to be understood and applauded in this context, including
the incorporation of student research into the undergraduate
curriculum. However, there may be some unwitting consequences. Indeed, a number of pathologies, at both institutional and pedagogical levels, may be present. This article
inquires into the interests at work that have both promoted a
separation of teaching and research as well as their reunification, especially in the form of undergraduate research. It exposes pathologies of this reunification program and suggests
remedies but cautions that the most pernicious pathologies
may turn out to be resistant to modification.
Keywords: education reform, higher education, pedagogy, undergraduate research
This article will interrogate a movement that is gaining
momentum around the world—at least in certain quarters.
The movement in question here is precisely the movement
that this journal is intended to promote, that of undergraduate research. Undergraduate research potentially possesses
many virtues (see Barnett 2005), but, like any movement,
the movement warrants and profits from some examination
from time to time.
Most movements, once they are underway, simply roll along.
There is a dual feature of such momentum. First, it is not
often accompanied by critical scrutiny, in which flaws in the
enterprise might be identified and brought into the open.
Second, the original justification, if indeed it was ever on offer, is seldom revisited to see if (a) the justification still holds
good and (b) whether the justification needs some additional
support that might point in a slightly different direction. As
intimated, I do not intend in this article to conduct anything
of an empirical survey but, instead, to pose some questions
and identify some possibilities. I shall make an argument,
perhaps somewhat polemical but with—I hope—empirical
warrant and, in particular, I shall suggest that there are a
number of pathologies that might be said to be associated
with—or might be sighted in—the general field of undergraduate research. I shall not want to leave matters there, however, and will go on to hint at a solution.
This article springs from my 45-year career in higher educa-

tion as an administrator, teacher, scholar, and researcher who
has been working in the field of higher education studies.
While I have been involved in empirical research into the
relationship between teaching and research (Coate, Barnett,
and Williams 2001), my scholarly work has been largely that
of developing the philosophy of higher education as a field
of study (see, for example, Barnett 1990, 2016). Accordingly,
my approach here will be argumentative, expounding and
briefly developing certain theses. (For what it is worth, if I
was reluctantly to pin a label onto the general approach I
adopt here, it is that of a critical realist perspective.) I shall
also make some broad observations, some of which stem
from my own experience as a university teacher.

Beginning Questions
Let us start with the most fundamental question: why undergraduate research? Or, to express it more formally, why
might undergraduate research be felt to be desirable in the
contemporary era? This prompts the further question: is the
need for undergraduate research—if that is what it is—a new
need, or is it part of what is meant by higher education and
has therefore been a long-standing need? There are other related questions. For example: what is driving this movement
in favor of undergraduate research? Whose, or which, interests might be being served by it? Given the press of space,
I shall focus mainly on the first of these questions—“Why
might undergraduate research be felt to be desirable in the
contemporary era?”—but those other questions shall be kept
in mind as I proceed.
The origins of modern higher education lay in two streams of
thought about the idea of the university. The first stream originated in the thinking of the German philosopher Immanuel
Kant at the end of the eighteenth century (Kant 1992), was
taken up by other German philosophers, and was discussed
notably by the German philologist and educational reformer
Wilhelm von Humboldt. Essentially, the thinking here was
that the idea of university was based on rational inquiry and
that all members of the university were involved in this venture. And so, in this view, research and teaching were indivisible. Both the teacher and the student should enjoy academic
freedom. The second stream, the English liberal idea of the
university, was somewhat different. Here, the central concern
lay in developing the mind of the student into a “philosophical” outlook, as its greatest exponent, John Henry Newman,
described it (Newman 1976). Accordingly, Newman had no
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time for research. Knowledge was “its own end,” and the systematic search for new understanding was immaterial here.
Less noticed is that Newman was fighting his corner. There
were other voices in mid-nineteenth-century England who
wanted to see major university reform, not least to take research, science, and technology more seriously.
Since those early beginnings, there have been many developments of and variants on this historical heritage, not least
in the more pragmatic American idea, leading to its concern
that universities should have a service function and thus
moving to the “multiversity” in Clark Kerr’s famous depiction (Kerr 1995). More recently, we have seen a turn toward
“the entrepreneurial university” (Clark 1998), in which universities have been encouraged to see themselves as income
generators; and a crucial income stream for many universities has become that of research and related activities (such
as patents and spin-off companies). Some have rounded on
these most recent developments, depicting them as forms
of “academic capitalism” (Slaughter and Rhoades 2004) and
seeing “the university in ruins” (Readings 1997).
A sense of this historical lineage is important here because it
brings out two things. First, that ideas of the university have
continued to develop, either explicitly or implicitly, and that
ideas of the university have often been in conflict with each
other. In particular, here, it is notable that Newman’s ideas,
which remain today a source of much interest, were avowedly antipathetic to research having a part to play even in the
university, let alone as being part of the student experience.
Second, they indicate that changes to the university have to
be understood as occurring within and even as a result of
wider social forces. Consequently, the present interest in undergraduate research needs also to be put into the widest context. Why now? And whose or what interests is it serving?

Six Forces of Separation
Teaching and research have been somewhat separated over
recent decades. Although undergraduate research has been
viewed as a realm that can unite teaching and research, six
forces have been at work in driving their separation.
First, recent decades have seen the “massification” of higher
education. In turn, many new entrants have lacked the cultural and social capital associated with a higher education designed for a small minority (so-called elite higher education).
As a result, universities have had to pay attention to their
teaching function. It could no longer simply be an adjunct
of the research function. Second, as part of the emergence
of the “knowledge society” over the last two decades or so
(Stehr 1994) and a significance being paid to “cognitive capital” (Boutang 2011), the generation of new knowledge has
acquired only relatively recently a high status, and universities are now associated with a research function in ways
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that were quite unknown only 50 years ago. (Even in the
1950s, the University of Oxford was primarily an institution
focused on the teaching of English undergraduates, especially in the humanities. Its international, science-oriented,
research, and postgraduate dimensions are modern acquisitions.) Third, as intimated, universities have found that research and research-related endeavors are the best ways of
generating discretionary income, both directly and indirectly. Fourth, managerial disciplines have seen a separation of
research and teaching as a means of promoting both greater
efficiency and greater effectiveness. In consequence, in some
countries—especially those witnessing extreme forms of the
marketization of higher education such as the United States
and England—academics have been separated (and even
stratified) into “teaching only,” “research only,” and (diminishingly) “teaching and research” staff. Fifth, the emergence
of world rankings, which are based primarily on research performance, has served to give research as such greater prominence both within universities and in their external “branding,” even among those that have understood themselves as
mainly “teaching universities.”
To these five forces of separation needs to be added a sixth,
with a more fundamental character and status. Especially
under the influence of its Germanic inheritance—really a
continental European inheritance—across the world, the academic community has come to acquire a constitutive interest
in research. That is to say, the dominant Weltanschauung is
that universities are places supremely of research. There is
a fictional quality here, for even in the large, world-leading,
multifaculty universities, teaching provides more income
than research. But research has come to serve as a legitimizing ideology. To pick up Bourdieu’s (2000) term, there is here,
in research, a “scholastic” self-understanding, through which
the academic class has been able to justify a certain degree
of apartness from the world. (I am not making a value judgment here, for there is much of value in this academic stance,
in terms of academic freedom and the capacities critically to
comment on the world. I simply observe an element in the
formation of the academic class worldwide, to be seen even
in developing countries.)
Together, these six forces have worked together to drive
higher education systems across the world, both to give a
heightened place to research and to separate their teaching
and research functions. And it is in this context that we are
witnessing a concern to bring teaching and research into a
closer and more productive relationship with each other.
However, we may ask as to why it is that the interest in research-based undergraduate education is taking such a hold
around the world.

Three Unifying Interests
The interest in reunifying research and teaching is driven by
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three concerns, again complementary to each other. First,
there is an interest in raising the productivity level of undergraduate education, by heightening the cognitive skills
of graduates and, thereby, program outcomes. This interest
has, as part of its background, a global shift in the direction
of “performativity,” in which the crucial test of academic
knowledge becomes that of “what use is it?” (Lyotard 1984,
51). Hence, the particular interest in undergraduate students
actually conducting research rather than simply learning
about it or engaging with it. In this way, graduates may take
their research skills into the labor market and so be enabled
to conduct quasi-research activities in their occupational
roles and so, in turn, raise the productivity levels of their
employing organizations.
Second, in this dispensation, students are expected actually to contribute to the research function of universities and
so heighten universities’ research productivity. Now, teaching may even support and advance research, as students
are brought into play to work on academics’ own research
projects. This has long been the case in the physical sciences; now it is to be seen across all disciplines and fields. This
heightening of a university’s research profile becomes crucial
in an era in which global—and still largely research-based
rankings—have become highly influential not only on universities but also on the apportionment of public funds and
the functioning of academic markets.
Third, there emerges a sense among university administrators
that the separation of teaching and research, once vaunted as
a means of raising efficiency, may actually be inefficient. Labelling activities, (expensive) plant, buildings, and personnel
as concerned separately with either “teaching” or “research”
may be a thoroughly inefficient way of handling the many
and complex university resources. And so, across the world,
we are seeing the makings of a reaction precisely against the
strong separation of the tight boundaries that have grown up
between teaching and research.
We should note a nuance of this counter-movement, in
bringing research and teaching together again. First, this
counter-movement finds ready endorsers across both research-intensive universities and teaching-intensive universities. The research-intensive universities are driven in this
direction mainly because here lies a way in which they can
both continue to focus on research as their main means of
global identity and yet also pay (some or more) attention
to their students, not least in an era of a more marketized
system in which “student satisfaction” becomes a measure
of institutional performance. The teaching-intensive institutions turn in this direction mainly because it offers a way
in which their hard-pressed academics, many of whom have
never conducted research (and may not possess a doctorate),
can begin to conduct research while also maintaining their
considerable responsibilities to their teaching (which may

occupy 50 percent or more of their professional time) and to
their students, with their raised expectations. And so, again,
there is a concatenation of forces that are at work pressing
the whole higher education system—nationally and even
globally—in the direction of reuniting teaching and research,
and doing it in a strong form in which undergraduates are
brought to undertake research themselves.

Institutional Pathologies
Given this welter of forces that are at work in bringing student-active research into the undergraduate curriculum, it
would be surprising if there were not unwitting disbenefits.
I suggest that there may be indeed certain disbenefits in this
movement and that we can hypothesise that such disbenefits arise in stronger and weaker forms. In broad terms, the
disbenefits arise from an over-interest in bringing teaching
and research into a tight relationship. We can imagine different kinds of situation that have malign aspects or pathologies.
Two dimensions may work together to form these pathologies. One dimension is that of the level of the pathology: it
may be institutional or pedagogical. Another dimension is
that of the severity of the pathology.
The institutional pathology may be glimpsed in a number
of ways. A concern on the part of a university to adopt a
strategy of research-based teaching may be driven forward
with much determination. It may be put under the wing of a
senior institutional leader—a vice-president or vice-rector—
who may invest much personal effort in it. Resources may be
harnessed. Curriculum managers, having an explicit focus on
undergraduate research, may be appointed. Teams may even
be set up. Web pages may be created. Cross-university meetings may be held. In short, a bureaucracy may be established
to “support” the endeavor. But the push may go further. At
moments of course approval or reapproval, questions may be
asked as to the ways in which the undergraduate experience
is research-based. Peer assessment of teaching may be conducted with a view to identifying and commenting on the research elements in a teacher’s approach and in his/her undergraduates’ work pattern. More than that, databases may be
set up to capture any ways in which undergraduate research
is part of the university’s research activity. Undergraduates
may even find that they are entitled to have their names listed as coauthors of papers published by their “teachers.” And
individual academics may find that the alacrity with which
they have acquiesced in the undergraduate research strategy
to be an element in their annual performance appraisal.
In identifying all of these possibilities, I point not to any
one feature that is malignant in itself but rather to the way
in which a welter of elements may function together, such
that an idea—with potentially valid educational justification on its side—can turn into an institutional ideology. I
use the term ideology in its earlier (neo-Marxian) sense as (a)
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a discourse having practical effects and bearing the weight
of undisclosed interests, and (b) its being somewhat opaque
even to those who are immersed in it. Clearly, as stated, this
institutional Weltanschauung can express itself in weaker or
stronger varieties, depending on how many elements—of the
kind just identified—come into play and the severity with
which they are prosecuted.

Pedagogical Pathologies
I turn now to the other parallel pathology: that of undergraduate research being taken up at the pedagogical level,
which would take on a particularly onerous weight when it
is backed at the institutional level in the way just described.
Here, we may again distinguish a weaker and a stronger form
of the pathology.
The weaker form is where a teacher frames her or his students’ experience by looking mainly to them to conduct
research. This is the driving force; that students should not
abstractly as it were understand the nature of the research
or even be expected to grapple—to a major extent—with
difficult papers in the research literature but that students
should be conducting research themselves. They should become novitiate researchers. The problem here is manifest. To
construct the students’ experience predominantly with this
aim in mind would be to diminish or even to neglect a host
of other worthwhile educational aims that can be in view in
the twenty-first century. The student as a “global citizen,”
development of the student’s wider human qualities, development of a personally “authentic” approach, acquisition of
a critical stance, engagement with controversial issues, exposure to situations in the “real world,” interdisciplinarity,
problem-based learning, embodied learning, conduct of quasi-consultancy projects, work-based education, development
of personal communication skills in all manner of media
and incorporation of students’ lifewide learning: these are
just some of the curricular devices that have been heralded—
alongside the undergraduate research movement—over the
past 20 years or so.
It follows that privileging undergraduate research is implicitly to downvalue other worthwhile curricular ends. Such neglect of other worthwhile curricular ends might include, as
indicated, the cognitive challenge of struggling with difficult
material in the primary academic literatures across a range
of contesting frameworks, perspectives, theories, and authors
and thereby neglecting the educational potential of students
having to begin to work out their own personal intellectual
position amidst such rival contending frameworks.
It will be said that no such situation is neither necessary nor
intended; that undergraduate research can happily co-exist
both with other ways of integrating research with teaching
and with all manner of other kinds of educational ambitions.

36

But that response, although valid in a way, actually helps to
underwrite the point being made: that a curriculum in which
undergraduate research takes the high ground above all other
educational ends is a pathology. It represents an undue tilting, if not a distortion, of higher education itself, which, in
the twenty-first century, is being called upon to serve a wide
panoply of ends, some of which conflict among themselves.
As intimated earlier, that undergraduate research may come
to take on such a dominant presence—and that, we may surmise, many would wish to see it assume such a position—is
readily explicable in virtue of the forces, national and global,
to which higher education is now subject. And, if pressed unduly, it could simply buttress a global academic disposition
in which research takes the high ground, above all the many
other legitimate educational options before universities in
the contemporary era. Unwittingly, the undergraduate research movement can come to play a part in the university’s
emerging function in the formation of national and global
cognitive capital.

A Pedagogy of Discipleship
There is, however, the possibility of an even stronger pedagogical pathology emerging here, especially in relation to undergraduate research as compared with other juxtapositions
of teaching and research, namely that of pedagogical discipleship. Characteristically, undergraduate research is orchestrated around a teacher’s own research interests and, indeed, her
own contemporary research projects. Students may be placed
in the position of taking on the role of (unpaid) research assistants. The payment matter and the use of students as unacknowledged academic labor are important, but space considerations preclude dwelling on them here. What is more
significant is the space that is opened for discipleship. Tacitly,
unless great care is taken, the implicit pedagogical message is
“be like me.” Adopt my research paradigms, my frameworks,
my methodologies, my goals, my projects, and my whole
sense as to what is to count as research (even with their taken-for-granted value assumptions about the role of research
and its relationship to work, industry, culture, or the political
sphere). This pedagogy is to work within a set of unexamined
boundaries, both epistemological and ethical.
It is important to note that this situation is not new. For decades, and perhaps for hundreds of years (and even thousands
of years, since the earliest universities originated in Persia,
India, China, and Greece), a feature of higher education has
been its capacity to establish a tightly bounded triangular relationship among teacher, student, and discipline. The pedagogical space has taken on something of the character of the
patient-analyst relationship, in which the patient can come
to confer great powers upon the analyst. A corresponding relationship is that of the priest and the confessional box: the
supplicant comes to rely on the words that are spoken by the
celebrant, for they reveal nothing other than the mysteries
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of God. It is not unknown for teachers to have extraordinary
transformational effects of a particular kind in the university.
Students emerge not merely as historians, physicists, statisticians, or literary critics but as students of professor w, x, y, or
z (and may proudly boast of such).
This close relationship can continue through life. Wittgensteinians were devoted to the cause—a particular set of
views of analytic philosophy espoused by Wittgenstein—all
through their lives. (Many of Wittgenstein’s works are the result of his students writing up their own notes from Wittgenstein’s lectures.) In my family, a close relative continues to see
patterns in human life through the spectacles of a particular
set of statistical techniques developed by his PhD supervisor
over half a century ago. Leavisites—those who were taught at
Cambridge University by the literary critic F. R. Leavis—continue to be devoted to that cause decades after Leavis died. In
the study of history, Plumb turned against Namier—whose
protegé he had been—and the “apostate” came to have spellbinding powers on his own students, not least in excoriating
against Namier and his approach. And with devotions such
as these, academic antagonisms in which the former teachers
were themselves embroiled continued to be fought out by
their students, if only in their minds.
There are therefore considerable dangers—the word can justifiably be used—especially in undergraduate research, for
it can heighten any such tendencies toward discipleship.
Undergraduate research can become an institutionally sanctioned semi-private space in which teachers can transmit
their entire research personas onto their students. As a result,
the epistemological space in which students move and have
their academic formation and being may be severely diminished.
Of course, by and large, teachers in higher education still
retain the pedagogical space such that students can emerge
both critical of research perspectives that they encounter and
able to take up informed stances of their own. (The international evidence, however, is that “critical thinking” is increasingly less in evidence.) When I taught and when I supervised
students, I was acutely aware of this possibility, and I would
be very cautious in—and even shrink from—sharing my particular ideas and approaches with my students. I would say to
them explicitly: “I do not want to see you quoting me in your
essays. I know what I have written. Tell me what you think.”
And I would also say: “Do not be like me: I do not want disciples.” This is a particularly arduous process for students, as
they are asked to stand on their own two feet and become
genuinely authentic (cf Kreber 2013), rather than simply falling in with the framework and thinking of the master (to use
Steiner’s word [Steiner 2003]). I am not suggesting that this
pathology—or any of the others identified here—is bound to
emerge it should be acknowledged that one or more plausibly could emerge and explicably so.

Conclusions: A Simple Set of Remedies
For 200 years, research and teaching have continued to circle
around each other in universities, taking on all manner of
relationships, successively both supportive and antagonistic.
The present situation exhibits complex and contradictory
patterns, with major moves taking place across the world in
favor both of strengthening research and of giving a higher profile to teaching. Undergraduate research can surely be
understood as offering a bridge between these contradictory movements. Its actual form, however, has to be worked
out amid an increasing stratification of higher education institutions (nationally and globally), in which the different
parties—academics, students, and administrators—stand in
different power relations with each other. Institutions are
likely, therefore, to evince contrasting relationships between
teaching and research, even across their own departments.
In some places and, indeed, in some departments within a
single university, undergraduate research may be struggling
to gain a place among teaching approaches. In such a situation, it is hardly surprising if its advocates have to press its
case with some fervor.
There are considerable benefits to be derived from bringing
research and teaching into a wholesome relationship with
each other. Their separation has been largely deleterious for
institutions, the student experience, and academic life (not
least in its differentiating academics as researchers or teachers, and so creating a kind of academic apartheid). There is
much to applaud, therefore, in efforts to bring the two functions into a more satisfactory alignment. However, if pressed
forward unduly, as in most movements, unwitting disbenefits
may result. Pathologies may even be glimpsed. At the institutional level, worthwhile educational ends may be diminished
or even neglected. At the level of the individual student, her
or his experience may be unduly confined, so much so that
she or he becomes encircled by the teacher-as-researcher and
perforce obliged to enter the total research identity tacitly
put forward.
How might this situation be circumvented so that these pathologies might be avoided? In broad terms, the response is
straightforward and it is to ensure, at both institutional level
and at the level of the curriculum and course units, that the
student experience is balanced. “Balance” here is a matter of
a wide range of educational ends being pressed forward—and
even conflicting ends at that—with institutional resources
devoted to them, so that an initiative around undergraduate
research is counterbalanced elsewhere; and that evaluation
and performance appraisal exercises identify and support a
wide array of educational ends, not least through institutional reward policies.
But balance here is also the matter of ensuring that individual
teachers are not so consumed with their own research identities and research goals that they become the signifiers of their
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students’ development. A program of faculty mentorship—
within a larger program of academic development—suggests
itself, but this is highly problematic, once the undergraduate research genie is out of the bottle. For tacitly, individuals with strong research profiles and identities—perhaps
global in nature—will have been granted a license to exert
magical powers over their students, and it will not be lightly surrendered, not least in the context of global rankings
and the privileging of research thus entailed and legitimized.
And, once experienced, the magical properties of higher education are not lightly surrendered, either by students or by
their teachers-as-researchers. Once formed, this pedagogical
relationship, and its pathologies, are not easily relinquished.

Kant, Immanuel. 1992. The Conflict of the Faculties. Lincoln: University of
Nebraska.

Postscript

Slaughter, Sheila, and Gary Rhoades. 2004. Academic Capitalism and the New
Economy: Markets, States and Higher Education. Baltimore: Johns Hopkins
University Press. doi: 10.5860/choice.42-4764.

It may be felt that the concerns raised in this article are overdrawn. It may even be suggested that many instances can be
identified of nuanced and balanced conduct of undergraduate research that avoids the possible pathologies identified
here. However, the case made here is a matter of argument:
I am pointing to plausible scenarios that can arise from the
global and ideological context that I have sketched.
The points made here have a degree of empirical warrant
to them such that they could, and perhaps should, become
the basis for empirical research. Put simply, more research is
needed on the relationship between teaching and research.
Offered here might be the makings of a major research program, at once conceptually, theoretically, and philosophically nuanced, that could in turn help to provide even firmer
foundations for the advancement of undergraduate research.

References
Barnett, Ronald. 1990. The Idea of Higher Education. Bristol, PA: Open
University Press / Society for Research into Higher Education. doi:
10.2307/1982009.
Barnett, Ronald (Ed.). 2005. Reshaping the University: New Relationships between
Research, Scholarship and Teaching. Maidenhead, UK: McGraw-Hill/Open
University Press. doi: 10.1108/09684880710830008.
Barnett, Ronald. 2016. Understanding the University: Institution, Idea,
Possibilities. New York, NY: Routledge. doi: 10.4324/9781315678245.
Bourdieu, Pierre. 2000. Pascalian Meditations. Cambridge, UK: Polity. doi:
10.5860/choice.38-0863
Boutang, Yann M. 2011. Cognitive Capitalism. Cambridge, UK: Polity.
Clark, Burton R. 1998. Creating Entrepreneurial Universities: Organizational
Pathways of Transformation. Oxford: IAU / Pergamon.
Coate, Kelly, Ronald Barnett, and Gareth Williams. 2001. “Relationships
between Teaching and Research in Higher Education in England.” Higher
Education Quarterly 55: 158–174. doi: 10.1111/1468-2273.00180.

38

Kerr, Clark. 1995/1963. The Uses of the University. Cambridge, MA: Harvard
University Press.
Kreber, Carolin. 2013. Authenticity in and through Teaching: The Transformative
Potential of the Scholarship of Teaching. Abingdon, UK: Routledge. doi:
10.4324/9780203072301.
Lyotard, Jean-Francois. 1984. The Postmodern Condition: A Report on Knowledge.
Manchester, UK: University of Manchester Press. doi: 10.2307/1772278
Newman, John Henry. 1976. The Idea of a University. Ed. Ian Ker. Oxford:
Clarendon Press.
Readings, Bill. 1997. The University in Ruins. Cambridge, MA: Harvard
University Press.

Stehr, Nico. 1994. Knowledge Societies. London: Sage Publications.
Steiner, George. 2003. Lessons of the Masters. Cambridge, MA: Harvard
University Press.

Ronald Barnett
University College London Institute of Education,
ron.barnett@ucl.ac.uk
Ronald Barnett is emeritus professor of higher education at the Institute of Education, University College London, and for 35 years
has been working to develop the philosophy of higher education.
He is a past chair of the Society for Research into Higher Education
(SRHE); was awarded the inaugural prize by the European Association for Educational Research; and is a Fellow of the Academy
of Social Sciences, the SRHE, and the Higher Education Academy
(HEA). He is also a visiting professor at several universities in the
United Kingdom and other nations, and he has been a guest speaker in approximately 40 countries.

doi: 10.18833/curq/37/4/6

Coming Up in SPUR

Winter 2017:
“Innovative Learning Spaces That
Promote Undergraduate Research”

Council on Undergraduate Research

uarterly
COUNCIL ON UNDERGRADUATE RESEARCH

From the International Desk

Julio Rivera, Carthage College

A Response to “Some Pathologies of Undergraduate Research—and How
to Cure Them”
Abstract
The author responds to Ronald Barnett’s article “Some Pathologies of Undergraduate Research—and How to Cure Them,”
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Criticism of undergraduate research, scholarship, and creative activities (URSCA) as a practice as well as the movement
that supports it is vital for its continued progress and development in higher education. Any movement that grows
with momentum needs to receive criticism that directs and
strengthens the undertaking. Although I welcome criticism
of URSCA and its outcomes, Ronald Barnett is not as focused
on URSCA as he is on the dysfunctions that occur in our own
institutions among administrative and faculty governance
systems when new programs arise. He provides a warning
that bad things may happen with bad actors if we fail to
bring into balance the teaching and research elements of our
institution. These arguments are appealing because we have
seen and recognized both the characters and actions of the
“pathologies” he outlines. However, a warning that dysfunctions might occur is not sufficient criticism. It also sidesteps
the idea that URSCA has a long tradition in many colleges
and universities that predates the more modern movement
by decades (or longer). It also fails to focus on one of the key
underlying rationales for the expansion of URSCA programs
across the broad range of campuses and more deeply into the
curriculum.
In addressing Barnett’s question “why might undergraduate
research be felt to be desirable in the contemporary era?”, I
have to consider it as both a faculty member and a former
senior administrator. Interestingly enough, my answer has
little to do with “balancing” teaching and research or the
need to have students become part of the professional research output from higher education. Rather, I want to center
on the idea that college should affect the student in meaningful ways that include intellectual development, personal
development, and the development of attributes related to
the student’s academic discipline. This is not only an argument for URSCA but also the argument for undergraduate
education in a larger sense.
There is a vast literature on how college affects undergradu-

ates and influences them to grow intellectually and personally (Rodgers 1990). I will mention some of the research that
ties to URSCA to provide a stronger justification for practice.
URSCA is most often mentioned as a high-impact practice
(HIP). Among the hundreds of things we do for undergraduates that help them grow and change during their time with
us, the 10 HIPs identified by Kuh are the practices that have
the most profound effects on student development across
domains. Although growth occurs for students in general,
the largest change and growth is observed in first-generation
college students and students from underrepresented groups
(Kuh 2008).
Specifically, students change intellectually, moving from simple forms of knowledge where the world is perceived in right
and wrong answers to forms of knowledge where they see
the world of multiple ideas and perspectives, developing a
point of view that is informed by the diversity of ideas they
see (Perry 1970). They also grow in a range of developmental
tasks that include gaining a level of competence in a field
or discipline, developing professional relationships, understanding the interdependence of the work, and learning how
to handle themselves in stressful or pressured environments
(Chickering and Reisser 1993). HIPs and URSCA as a HIP contribute to this student development. The reason for the desirability of URSCA has less to do with research production in
higher education and more to do with high-quality student
outcomes.
Perhaps I am just outlining one of Barnett’s “unifying” forces,
but I would argue that URSCA is one of many ways to more
effectively challenge students in higher education by having
them deal with difficult and challenging material produced
by others, synthesizing those ideas, forming a research or creative question, and addressing it using the methods of the
discipline. URSCA is not “the” answer for students, faculty,
or higher education, but it is among the strategies available
to us for effective work with undergraduates in higher education. Its particular strength that it can reshape curriculum
to be more rigorous and coherent, leading students to a capstone/thesis/dissertation project where they must integrate
discrete ideas learned in earlier academic terms. This practice
has long been understood in liberal arts colleges that have
employed URSCA for many decades and is now growing in
practice across the academy as departments and institutions
evaluate its benefits. The fear that it will displace other practices is not well founded. It requires serious commitment to
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execute well and currently reaches a relatively small proportion of students in colleges and universities. Rather than being a “privileged” practice, it still sits outside of the usual student experience in higher education. Even within the realm
of HIPs, it is only one of ten practices that, according to the
research, have the greatest positive effects on students. There
is both room for growth of URSCA as well as a range of other
“worthwhile curricular ends” in higher education.
Because it lacks a “privileged” place, the URSCA movement
needs to focus on key areas just to remain in the mainstream
of the higher education conversation. The most important
will be the continued development of quality programs within and outside of the curriculum. This will require funding,
as well as curricular and workload adjustments for departments and institutions that pursue URSCA. There needs to
be a greater emphasis on research about the successes and
shortfalls of URSCA. This will allow faculty and administrators to make informed decisions about the development and
revision of programs as well as allow faculty and administrators to build the case for deeper adoption.
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To accomplish a deeper commitment to URSCA in our institutions, faculty and administrators must work together to
form what I call critical partnerships that focus on a set of common goals about URSCA in their institutional context (for example, a research, comprehensive, liberal arts, or community
college institution). Such partnerships often are difficult to
forge, but the most successful programs have been a result
of these types of relationships. If they are done well, the pathology of inertia and inaction is avoided, and long-lasting
benefits for students and faculty are created.
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Undergraduate Research in Support of Community
Decision-Making
David P. Burns and Anya Goldin
Kwantlen Polytechnic University, david.burns@kpu.ca

As graduates are expected to demonstrate the capacities
fostered by their undergraduate education, articulating
the outcomes produced by higher education institutions is
a high priority. One key effort is revitalizing liberal education through experiential learning. Such experiences enrich
a student’s learning experience, demonstrate to both employers and students the concrete skills nurtured by liberal
education, and contribute to the local community. To provide these opportunities for students, Kwantlen Polytechnic University has created an educational policy incubator
(http://kpu.ca/kepi). This program pairs students interested
in educational policy with problems identified by community stakeholders. Under the supervision of a faculty mentor,
each student collects and creates the knowledge required to
address a given problem. Anya Goldin has, for instance, partnered with parent groups in the Canadian province of British
Columbia to provide educational policy research so that parents serving on school advisory councils may be equipped to
make informed decisions. In this way, students can obtain
the widely acknowledged benefits of undergraduate research
while building a record of success in applied workplace and
community service contexts.

tidisciplinary studies of video games with a particular focus
on humanities theories and methods, the students decided
to name their group Games-Engaged Analysis and Research
Group (GEAR) and developed a logo, brand, and social media
presence. From the outset, the project aimed to encourage
student ownership and agency, and deliberately avoided a
top-down model in which faculty would guide the research
activities.
One unique aspect of the project arose from the students’ desire to experience research as both exploratory and playful in
its own right—rather than brainstorming to come up with a
unified direction for large-scale projects, the students hosted
public events where they pitched their various ideas, allowing for the growth of student identity and building interest
in the initiative. These events sometimes coordinated with
student research, inviting attendees to participate if they consented. Following this model allowed for student group-led
projects and faculty mentoring of students with related ideas
toward publication and further study. As the grant-funded
project came to a close, the students applied for registered
student organization status (which provides access to funding and additional resources) and are in the initial stages of
developing an online academic journal as a means to publish
their work and serve as a marketing tool for the group.

Seth Hudson and Doug Eyman

Leveraging student-researchers’ shared enthusiasm for games
allowed the faculty mentors to focus efforts on research design, methods, data collection, and formal processes such as
informed consent, rather than assuming roles as subject-matter experts. This model, which privileges student-generated
research questions, may serve as a productive model for extracurricular, thematic-based research efforts for other institutions that may wish to expand undergraduate research beyond classroom boundaries.

George Mason University, shudson3@gmu.edu
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Anyone Can Play: Forming Undergraduate
Interdisciplinary Research around Video Games

A student presents her research on changes in gameplay that
Nintendo has introduced to its popular Super Smash Brothers
video game in response to players who enter battle arenas but
refuse to fight. Another student completes human subjects
review documentation for an upcoming focus group that
concentrates on games that encourage and promote lying as
a winning strategy. Still another student works with a study
participant who is playing an immersive game using Oculus
Rift hardware. These students are all engaged in serious and
significant undergraduate research, but they are not doing
so within the context of a course—instead, these students
are members of a project that began as an extracurricular research group at George Mason University that provides infrastructure and faculty support to fully student-led research
projects on games. Students-as-Scholars (http://oscar.gmu.
edu) provided initial funding for the project.
In the first phase of the project, which aimed to support mul-

Ensuring the Safety and Success of Dual-Enrolled
Students Involved in Undergraduate Research
through a University-High School Partnership
Tricia L. Meredith and Donna Chamely-Wiik
Florida Atlantic University, tmeredi1@fau.edu

FAU High School (FAUHS), one of four developmental research schools in Florida, is located on Florida Atlantic University’s campus. FAUHS students complete 9th grade at the
high school followed by full-time dual enrollment at FAU
from 10th grade forward. FAUHS graduates typically earn
three years of college credit, and some earn their bachelor’s
degree prior to their high school diploma. This “blurring of
the boundaries” between high school and college is becoming increasingly prevalent and thus is relevant to the future
landscape of higher education. As dual enrollment and re-
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search-related outreach to high schools grow, so does the
opportunity for highly motivated high school students to
become involved in university-level, faculty-mentored research.

Interdisciplinary Approach to Undergraduate
Research in Education: Collaborating on the
Development of a Practitioner’s Textbook

As the FAUHS accelerated academic path produces young college graduates, FAUHS administrators felt it was critical for
the students to supplement their academics with meaningful
co-curricular experiences that would prepare them for entry
into competitive graduate and professional programs. Thus
the FAUHS Research Program was created in January 2015.
The research program operates with similar goals and in close
collaboration with the university partner, the Office of Undergraduate Research and Inquiry (OURI). Together, these
partners help their exceptionally bright students find faculty
research mentors and support them in their research endeavors. To prepare the students for research, the FAUHS Research
Program provides a series of four 1-credit research methodology courses and individual mentoring. The courses develop
the students’ basic research skills (such as using scientific literature, understanding research integrity, and writing grant
proposals) and support them as they navigate through their
research experience. The synergistic relationship between
OURI and the FAUHS Research Program has been key in
identifying dual-enrolled researchers, who are usually minors, and in assisting them and their faculty mentors to take
the few additional steps that will ensure the students’ safety. OURI helps FAUHS students and their mentors meet the
OURI safety and ethics requirements for undergraduates as
well as adhere to FAU policies regarding minors working in
potentially hazardous situations or in projects with lab animals. This usually involves parental notification and consent
as well as some minor restrictions (such as restrictions on
entering animal vivaria) depending on the scenario.

Midwestern State University, stacia.miller@mwsu.edu

To date, dual-enrolled FAUHS students have coauthored 12
peer-reviewed publications, including one in the New England Journal of Medicine; won 33 research grants; and delivered 109 presentations at research symposia that range from
the OURI-hosted, FAU Undergraduate Research Symposium
to national conferences such as the American Association
for Cancer Research annual meeting. The support structure
developed through the collaboration between OURI and
FAUHS has opened up the world of undergraduate research
to the dual-enrolled students while factoring in their age,
unique academic path, and safety. With an additional layer of outreach, support, and oversight achieved through the
collaboration between OURI and the FAUHS Research Program, more than 100 dual-enrolled students will experience
some level of research this year, and many will go on to present and publish their findings.

By working with a mentor from their respective fields and
with the group as a whole to create a cohesive product, the
undergraduate students gained interdisciplinary experience
through an inquiry-based approach. Although the project
was not focused on improving the ability of preservice teachers to conduct action research and data analysis and to use
these tools for the enrichment of personal teaching practice,
some of the students from the textbook project subsequently
applied their newly learned research skills. One student reported that her involvement in the undergraduate research
project changed her method for teaching the research process to her students during her clinical teaching experience. Furthermore, several students mentioned an increased
awareness of the role of action research in supporting their
professional development as classroom teachers. This project
highlights the benefits of providing undergraduate students
with research experiences that support their professional
growth.
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Stacia C. Miller, Christina J. McIntyre, and Suzanne F. Lindt
As many colleges of education predominantly produce future
classroom teachers, programs can offer unique opportunities
to assist preservice teachers’ development as action researchers. For classroom teachers to produce effective lessons, best
practice must inform instructional decision making. Educational researchers also recommend an interdisciplinary
approach for instructional planning to strengthen student
learning. However, many preservice teachers may lack the
knowledge and experience in multiple disciplines to support
integration of all disciplines into instruction.
As part of the undergraduate research initiative on campus
(Enhancing Undergraduate Research and Creative Activities,
or EURECA), several education faculty teamed with students
from various degree programs from across the university to
create a practitioner’s textbook on movement/physical activity integration in the elementary classroom. Students were
paired with mentors from their disciplines of language arts,
science, social studies, physical education, and mathematics
to prepare discipline-specific chapters for the textbook. The
individual chapters, written by the undergraduate students
with guidance from the mentors, included a review of literature related to current discipline-specific movement integration research, sample activities, and lesson plans for use in
the classroom. Lesson plans featured evidence-based strategies for a physically active learning environment to promote
learning and engagement across disciplines. For example,
hula hoops were used in a language arts lesson to teach prepositional phrases, and yoga poses were used to teach angles
in math.

doi: 10.18833/curq/37/4/1
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A Primarily Undergraduate Institution and a
Research Hospital Collaborate on a Research
Initiative in Central Pennsylvania

Save the date!

Nathan Ryan
Bucknell University, nathan.ryan@bucknell.edu

Bucknell University, located in Lewisburg, Pennsylvania, is
a primarily undergraduate institution that graduates a large
proportion of students each year in the social sciences, sciences, management, and engineering. Geisinger Health System,
headquartered in the slightly larger town of Danville, PA, is a
physician-led health-care system with a robust research organization. Five years ago, the two started a mutually beneficial
collaboration known as the Bucknell Geisinger Research Initiative (BGRI). Thanks to the BGRI, Bucknell faculty and students gain access to researchers as well as real-world research
problems and data, and Geisinger medical professionals tap
subject-area experts and mentor talented undergraduates.
Bucknell students have worked with Geisinger researchers on
problems in biomedical engineering, chemistry, computer
science, mathematics, operations research, and sociology, to
name a few. The key to launching this initiative was each
partner recognizing the value of such a program. Strengthening relationships among researchers at the two institutions
and producing high-caliber research results will be crucial to
BGRI’s future health.
As a number theorist by training, I have always struggled
with convincing students to work on esoteric mathematics. Thanks to the BGRI, I have been working with the Data
Science group at Geisinger for the past year. In highly integrated, multidisciplinary work, the students and I have been
developing graph-theoretic methods to predict the onset of a
particular condition in intensive care patients. The students
and I have collaborated with physicians, experts in machine
learning, bioinformaticians, and statisticians. Due to the
applied nature of this work, talented students motivated to
understand a slice of mathematics very deeply have flocked
to this opportunity. This has resulted in the most rewarding
undergraduate research mentoring of my career.

32nd Annual National Conference
on Undergraduate Research
April 4–7, 2018
For preliminary details, visit:
http://bit.ly/info-NCUR2018
Abstract submission will open
in October 2017.
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CUR Book Review

The Indispensable Guide to Undergraduate
Research: Success in and Beyond College
By Anne H. Charity Hudley, Cheryl L. Dickter, and Hannah A. Franz
Teachers College Press, Columbia University, New York,
NY, 2017. xv+186 pages.
Paperback ISBN: 978-0-8077-5850-2
e-Book ISBN: 978-0-8077-7582-0
Reviewed by Erin M. Hayes, Bradley University,
ehayes@mail.bradley.edu

The Indispensable Guide to Undergraduate Research offers an engaging and upbeat introduction to scholarly research for undergraduate students. Anne H. Charity Hudley, Cheryl L. Dickter, and Hannah A. Franz argue that research is valuable for
virtually any undergraduate student. Their book explains to
students how to go about the process of becoming a scholar or,
as they make explicit, a researcher. This goes well beyond the
arena of the common term paper assigned in many classes, for
the authors define “research as an inquiry or investigation that
makes an original, intellectual, or creative contribution to a
discipline, area, question, challenge, or theme” (xi). This may
seem lofty for undergraduates, but as the Council on Undergraduate Research makes clear, actual research involves, well,
actual research. The Hudley, Dickter, and Franz book provides
extensive guidance for the student in becoming involved and
being successful as a student researcher.
The first three chapters set out to take the fear out of college,
and put the decision-making and means to excel in the hands
of the students. The authors introduce themselves, providing
their credentials, experience, and motivations for involvement
in the book. Primarily, they want every student to know that,
for those who think they have to wait until graduate school
to approach professors and engage in research, undergraduates need to form relationships with faculty, utilize campus
resources, and take charge of their academic and professional
destinies from the moment they start taking classes.
After encouraging students to build relationships with their
professors, approach them with questions, and inquire about
research opportunities, the authors continue to take a nurturing approach with a series of questions and mini-exercises
placed throughout each chapter to invite students to consider
their desires, goals, organizational skills, and self-limitations
to guide their steps forward as undergraduate scholars. Citing
data from various scholars, incorporating testimonials from
undergraduate students who have benefited from conducting
research, listing key terms to enable better comprehension of
the guide, and providing external sources for readers to investigate, Hudley, Dickter, and Franz unpack the intricacies of research to encourage and support undergraduate participation.
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Chapter 4 delineates key steps in such collaborations, as well
as some of the possible challenges and issues with coauthored
manuscripts, situations involving miscommunication or a
change of mentors, and ways to approach such difficulties professionally and ethically. Chapter 5 provides helpful guidance
for writing and presenting completed research. The authors
cover audience, style, finding and using previous research,
writing literature reviews, using the library and other resources, editing, and presenting the finished work at conferences
and in scholarly publications. As intimidating as the process
can seem, even to graduate-level students, the authors continue to be readers’ best cheerleaders as they walk undergraduates
through the steps involved in the research process.
Although this book offers comprehensive guidance for the
beginning undergraduate researcher, perhaps the most distinguishing feature of the volume is its attention to “underrepresented scholars in the academy” (117). Indeed, chapter 6 is
wholly focused on the vast majority of undergraduates who
are women, ethnic/racial minorities, LGBTQ, and/or working-class and first-generation college students. Chapter 6 encourages every student, especially those who fall into these
categories, to get involved and become scholars who then can
mentor others. Realizing that underrepresented scholars face
obstacles in their paths such as discrimination, stereotypes,
tokenism, and even outright opposition, Hudley, Dickter, and
Franz address these challenges, provide guidance to avoid conflicts when possible, and offer strategies to maintain a sense
of sanity and well-being even when researching controversial
issues.
In the last chapter, Hudley, Dickter, and Franz encourage undergraduate scholars to use the research they find and present
for fostering social action, improving communities, and contributing to understanding among people of all groups—especially the underrepresented. Additionally, they invite their
readers to become mentors and professors, thereby paying
their opportunities forward to the next generation of undergraduate students.
The Indispensable Guide to Undergraduate Research is informative, encouraging, motivational, and supportive—showing
undergraduate students how they can take charge of their academic fate from their first year on campus and transform from
students into scholars. Hudley, Dickter, and Franz demystify
professors and make valuable information and resources accessible for undergraduates so they not only succeed but excel
through college and into graduate school and their careers. An
encouraging and supportive guide for students, this book is a
valuable contribution to the growing resources about undergraduate research.

doi: 10.18833/curq/37/4/8
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This is the last issue of CUR Quarterly. Instead, CUR will publish a new
scholarly journal, Scholarship and Practice of Undergraduate Research
(SPUR), beginning in fall 2017.

General Criteria —
SPUR publishes articles relating to all aspects of undergraduate research
that are of interest to a broad readership. Articles regarding the effects
of the research experience on the development and subsequent endeavors of students, and how to initiate, support, or sustain undergraduate
research programs are appropriate for this journal. SPUR is not the appropriate venue for publishing results of undergraduate research.
Manuscripts that are unrelated to undergraduate research or focus on
the success of an individual or institutional undergraduate research
program without providing a substantive presentation of goals, strategies, and assessed outcomes related to the program are not suitable for
publication. Manuscripts that describe novel programs that can serve as
models for other institutions, those containing significant assessment of
outcomes, and those articulating research on the efficacy of undergraduate research programs are particularly suitable for publication in SPUR.

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

Book Reviews
SPUR publishes short reviews of books and other new publications the
editors deem of interest to the undergraduate research community.
Books or other publications will be reviewed within 12 months of publication. The Book Review Editor will select appropriate titles for review
and solicit reviewers. In order to ensure that the reviews are as timely as
possible, the Book Review Editor will expect to receive finished reviews
within two months of assignment. Each printed issue of SPUR will include
one review.
Suggested titles for review and book reviews should be submitted via
email to:
Book Review Editor
Susan Berry Brill de Ramirez
brill@fsmail.bradley.edu

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

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

Highlights consist of brief descriptions of recent (past six months) peerreviewed research or scholarly publications in scholarly journals. These
publications must be in print and must include one or more undergraduate coauthors. A quarterly call for submissions will be sent to all members
and posted on the CUR Web site.
Submissions should include:
• Title of the article and full journal citation (inclusive pages).

• Keywords for indexing (up to 10).

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

• Personal information

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

— Institutional title, mailing and email addresses for the corresponding author.
— Biographical sketch for each author (4-6 sentences).
• Proper Citations. Refer to the Chicago Manual of Style citation
guidelines-author-date style (http://www.chicagomanualofstyle.org/
tools_citationguide.html).

• A brief description of the student coauthor(s). Include the year of
study in which the student(s) undertook the work, the opportunity
through which the work was undertaken (independent study project,
summer project, REU program, senior thesis project, etc.), and the current status of the student (graduate school, employed, still enrolled,
etc).
• The source of funding for the work.
For questions, contact:

How to Submit —
Authors are encouraged to discuss disciplinary articles with the appropriate Division Editor prior to submission. Contact information for all Editors
is listed in every issue of SPUR. Once you are ready to submit you will
need to visit http://curq.msubmit.net and complete the online submission process.

Undergraduate Research Highlights Editor
Marie Graf
annennis@georgiasouthern.edu
For general questions regarding SPUR, contact:

SPUR Editor-in-Chief:
James T. LaPlant, College of Arts and Sciences

Valdosta State University
jlaplant@valdosta.edu
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