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FOREWORD TO INTERNATIONAL
UNDERGRADUATE RESEARCH

From the United States to the United Arab Emirates, undergraduate
research (UGR) is capturing and maintaining the focused attention of uni-
versity faculty, administrators and especially of students. International
Undergraduate Research demonstrates why. The thinking required by, and
developed through, UGR is valuable not only to those within the univer-
sity, but increasingly to employers and politicians who want graduates with
the capacity to solve issues of current concern to society, entrepreneurs
who craft whole new ways of working in the world.

There are common challenges across the book’s chapters of inadequate
university budgets and lack of country-wide mandate, but the diversity of
approaches to deal with these and other issues is a big illuminating feature
of the book. For example, numerous chapters view UGR in terms of its
capacity to build disciplinary knowledge and Makhanya emphasises the
need for UGR knowledge development to align to national socio-
economic challenges and priorities. Elshimi, however, provides a contrast
of emphasis for Egyptian UGR, shifting from the more common focus on
building the discipline to solving the problems of pressing community and
environmental issues. In all chapters, however, UGR is seen to result in
substantial, sometimes life-changing, skills and attitudes of research that
students develop and apply broadly and deeply on graduation.

Blessinger and Hensel note that UGR has been declared a high-impact
practice, yet the nature of the impact depends on how effectively UGR is
implemented. Sengupta and Blessinger consider UGR in India, Malaysia
and Iraq and note that determining the impact of UGR remains a
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challenge in most countries. However, knowing the nature of, and limita-
tions to, UGR impact is vital to work on context-sensitive ways of improv-
ing it, whether through tweaking, adaptation or implementation of new
models. There is the possibility of negative impact through bad experi-
ences, such as under-equipped mentors, poor scaffolding of skills needed
for research projects in the curriculum or even culturally unaware
implementations.

Because of the risk of sub-optimal UGR, various chapters deal with
mechanisms for improving the teaching/supervision aspects of
UGR. Makhanya provides understanding about professional development
and Donnelly, McAvinia and McDonnell focus on peer learning. The for-
mation of UGR societies, following on from the Council on Undergraduate
research in the USA, has emerged in regions such as Australasia (Brew and
Mantai), but such formation is noted as lacking in the majority of chap-
ters. Readership groups, such as university clusters in one country, will be
interested to read factors that have led to the development of UGR societ-
ies and factors that have been inhibitive of them. However, the role of
such societies on the upskilling of faculty and the long-term impact on
student learning is in need of research attention.

While some countries have focused on the model of mentored UGR
that relies on faculty research agendas, others are more invested with in-
curricular models, and still more countries entertain blended or multiple
models. However, there are challenges with evaluating the impact of dif-
ferent models of UGR, and Wuetherick considers the state of play in
Canada of mentored and curriculum-embedded models. Mentored mod-
els have the challenge of accounting for UGR outcomes not just com-
pared to other models of learning, but with reference to increased
resourcing and its direct or indirect costs. A major issue, then, for global
UGAR, is the sustainability of mentored models when compared to in-
curricula models. Hybrid models that, for example, use students with
experience of UGR to mentor less experienced students also need to be
researched.

Issues of equity, including of who gains access to UGR and who is able
to persist, and benefit are vital for determining impact. This is particularly
important in mentored UGR, which has limits to involvement and, typi-
cally, selection criteria for inclusion. Chng Huang Hoon and Siew Mei
focus on the more inclusive model of UGR embedded in the curriculum
in Singapore, which provides opportunities for all. However, this model
too has challenges for evaluation. The curriculum space occupied by UGR
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has its own costs, for example in terms of reduced content coverage, and
evaluation of impact must take into consideration controversies of content-
covering versus skills-based curriculum.

There is a variety of experiences in the book in terms of how long since
UGR was first promoted explicitly in the country of focus, with the USA
(Ambos) witnessing an evolving clear mandate over more than four
decades that has included engagement with, and funding from, the
nation’s Congress. Ironically, Germany (Deicke and Mieg), the homeland
of the Humboldtian model of research universities, has not had under-
graduate enrolment until recent times, so the chapter provides insights for
a system just starting to promote UGR, as does the chapter on Japanese
UGR (Imafuku). New Zealand (Spronken-Smith) has national legislation
that calls for close links between teaching and research, yet its university
system nevertheless provides patchy opportunities for UGR.

Taken together, the book does not imply one superior model for UGR,
but rather the need for creative and thoughtful implementations that are
context-savvy and that embrace a willingness to improve and improvise.

As this book is readied for publication in the dark days of the COVID-19
crisis, I commend the ambition and dedication that the authors convey for
the development of graduates who will light the way through their contri-
bution to solving each country’s and our global problems using the skills
and attitudes that they learn in UGR.

Adelaide, Australia John Willison
14 April 2020



PREFACE

Undergraduate research is becoming part of the student research experi-
ence for students in many countries. Undergraduate research is not a new
pedagogy. Its history is often/widely attributed to the work of Wilhelm
von Humboldt, who founded the University of Berlin in 1810. Humboldt
stressed an educational approach that unified teaching, learning, and
research, and the continuing process of inquiry. American universities, as
with most universities around the world today, grew out of the German
model. For instance, in the United States, the Massachusetts Institute of
Technology (MIT) began formally involving undergraduate students in
research in 1969. After Professor Margaret MacVicar founded the
Undergraduate Research Opportunity Program at MIT, many other US
institutions began similar programs over the next few years.

The Council on Undergraduate Research was founded in the United
States in 1978 to assist colleges and universities in developing undergradu-
ate research programs and advocating for federal funding to establish
undergraduate research programs. While there are common roots for the
concept of undergraduate research, there is no consensus within the inter-
national community of scholars on its parameters. It is the differences in
emphasis, program implementation, funding, and policies that make the
study of undergraduate research across the globe both an exciting topic
and a resource for future program development and implementation.
While approaches to student research vary, there is however common
agreement that undergraduate research positively impacts student learn-
ing and contributes to career preparation.

ix
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The purpose of this book is to explore the implementation of research-
based teaching and learning in countries around the world. International
collaboration in high-impact, experiential learning is a significant interest
of both editors. Patrick Blessinger founded HETL (International Higher
Education Teaching and Learning Association) to advance the scholarship
and practice of teaching and learning around the world. He has brought
together international scholars to engage in cutting-edge research to
develop innovative practices in global higher education, including high-
impact areas such as inquiry-based learning, education for sustainable
development and social responsibility, university partnerships, equity,
inclusion, and leadership. Under his leadership, HETL has grown into
one of the largest and most active research networks of educators around
the world. While Nancy H. Hensel was the executive director of the
Council on Undergraduate Research (CUR), she invited practitioners and
scholars of undergraduate research from many countries to contribute to
the CUR Quarterly and participate in CUR activities. During her leader-
ship, CUR began several international collaborations.

Blessinger and Hensel identified leading educators from 15 countries
to contribute to this book. As they identified potential authors, they
wanted a range of perspectives on undergraduate research. They also
wanted to include countries from every continent (except Antarctica).
They approached scholars whom they knew to be involved in undergradu-
ate research and were leaders in their field. They asked them to consider
how student research is defined in their country, organizations that might
support student research, national policies and initiatives for student
research, and curricular models for implementing undergraduate research.

CHAPTER SUMMARIES

In Chap. 1 Patrick Blessinger and Nancy H. Hensel discuss how the
demand for global higher education of all types has increased significantly
over the past few decades and how this has prompted educational leaders
to enlarge and improve their educational offerings by developing a more
learner- and learning-centered approach to education in order to increase
student engagement. An increasing number of educational institutions
around the world have implemented undergraduate research because it has
been shown to be a high-impact learning activity for students, if designed
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and implemented properly. This chapter discusses the common elements of
successful undergraduate research programs and the common factors that
should be considered when designing and implementing such programs.
Based on the research from the chapters in this book, the authors propose
a generalized undergraduate research model that can be used in a variety of
contexts across institutions and grade levels and disciplines.

In Chap. 2 Elizabeth L. Ambos discusses how undergraduate research
in the United States has grown in concert with the development of the
Council on Undergraduate Research (CUR).

The author discusses the history of CUR and its role as a leader in pro-
moting CUR around the world as well its plan to diversify and expand its
role in the future.

In Chap. 3 Angela Brew and Lilia Mantai discuss the development of
undergraduate research in Australia over the past decade. The authors
explain the challenges in developing a culture of undergraduate research
in higher education institutions in Australasia. For instance, they explain
that creating the Australasian Conferences of Undergraduate Research
was important in establishing undergraduate research in Australasia and
how the use of seminars and workshops helped raise awareness of under-
graduate research across Australasia and how these efforts led to the estab-
lishment of the Australasian Council for Undergraduate Research as a
membership organization.

In Chap. 4 Chng Huang Hoon and Wu Siew Mei define undergraduate
research as a student-centered inquiry that makes an original academic or
creative contribution to a discipline. In this chapter, the authors discuss
undergraduate research within the context of National University of
Singapore across the disciplines of engineering, science, computing, and
arts and social sciences. The authors argue that it is possible to create sym-
biotic connections between university research and student education by
integrating undergraduate research and learning into the curriculum and
across disciplines.

In Chap. 5 Amani Elshimi discusses undergraduate rescarch practices at
different universities in an attempt to identify an overarching strategy and
guiding vision. The author explains that most Egyptian universities focus
undergraduate research on problem-solving for environmental and commu-
nity issues where the student learning experience is shaped within the context
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of economic development. The author uses the American University in Cairo
as a case study and examines the goals, infrastructure, funding, staffing, and
outreach of the program. The author highlights the area of university part-
nerships as well as the alignment of objectives of different units across campus
as key factors for undergraduate research success.

In Chap. 6 Rintaro Imafuku provides an introduction to undergradu-
ate research in Japan and discusses the future of undergraduate research
in Japan. The author discusses how Japanese higher education institu-
tions have emphasized final- year projects but have increasingly adopted
undergraduate research across disciplines as an effective pedagogical
approach. The author discusses the challenges associated with imple-
menting undergraduate research such as the absence of a supporting
organization. The author recommends developing a community of
practice that will allow professors to share their experiences and best
practices.

In Chap. 7 Enakshi Sengupta and Patrick Blessinger discuss the benefits
and challenges of undergraduate research as presented in the academic
literature. The time needed to implement undergraduate research is sig-
nificant. The authors focus on undergraduate research in India, Malaysia,
and the Kurdistan region of Iraq. They discuss the results of survey of
faculty members teaching undergraduate students and the faculty experi-
ences are discussed. The findings of the survey suggest that undergraduate
research programs in these countries have been limited as a result of finan-
cial constraints and lack of support staft.

In Chap. 8 Ana Lucia Manrique and Douglas da Silva Tinti discuss how
Brazil has implemented scientific initiation research programs to support
undergraduate research. The authors discuss the results of a survey on the
implementation of undergraduate research related to the faculty supervi-
sor’s projects and lines of research.

In Chap. 9 Roisin Donnelly, Claire McAvinia, and Claire McDonnell
discuss the impact of faculty and student learning related to sharing
inspirational practices and creating multimedia at a university in
Ireland. The authors discuss the increasing demand for professional
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development, the importance of a peer learning, the development of
multimedia artifacts for undergraduate supervision, and the national
context for this type of work.

In Chap. 10 Mandla S. Makhanya discusses three areas for integrated
research development: niche research themes aligned to national socio-
economic priorities, targeted development of inter- and transdisciplinary
research, and of higher education institutions. Makhanya discusses the
preparation of researchers who will help level the global research playing
field and contribute to national development.

In Chap. 11 Isabelle Mirbel and Margarida Romero discuss how a
national research ecosystem has been developed to promote excellence in
academic research. The authors note that a research-oriented curriculum
at the undergraduate level has yet to be considered at a national policy
level. The authors also note that, in spite of this, various initiatives exist
within higher education institutions to encourage the participation of
undergraduate research activities. The authors discuss current initiatives
for engaging undergraduate students in research projects, especially those
research activities that develop the research competencies that allow
undergraduate students to engage in research after graduation.

In Chap. 12 Wolfgang Deicke and Harald A. Mieg discuss how the
Bologna Reform process and the introduction of a two-cycle BA/MA
degree system impacted the German higher education system. The authors
highlight how policy initiatives such as the Quality Pact for Teaching
(QPT) facilitated new approaches to research-based teaching and learning
in German higher education since 2012.

In Chap. 13 Jase Moussa-Inaty discusses how the global trend of stu-
dents engaging in undergraduate research holds true in the United Arab
Emirates (UAE) as well. The author discusses how undergraduate research
in the UAE is recognized as an important part of student learning and
engagement. The author discusses some of the most recent attempts made
to encourage undergraduate research.

In Chap. 14 Rachel Spronken-Smith discusses recent legislation that
calls for a close link between research and teaching at New Zealand uni-
versities and how this new legislation has put a renewed focus on creating
more and higher-quality undergraduate research programs. Yet, the author
notes that opportunities for undergraduate students to engage in research
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are limited. The author also notes that only a fraction of undergraduate
programs scaffold the development of research skills throughout the cur-
riculum toward a culminating capstone project. As a result, notes the
author, although undergraduate research is pervasive across New Zealand
universities, it is not always well supported.

In Chap. 15 Brad Wuetherick discusses how undergraduate rescarch
has a strong tradition across Canadian higher education institutions. The
author notes that institutions are still challenged to ensure that all under-
graduate students are engaged in high-impact research over the course of
their university experience. Thus, the author explores the state of both
mentored (co-curricular) and curriculum-embedded undergraduate
research experiences at universities across Canada.

In Chap. 16 Luisa Soares discusses the undergraduate research experi-
ence in Portugal. The author explores whether or not undergraduate stu-
dents are cognitively and emotionally mature enough to carry out
high-quality, scientifically rigorous research. The author argues that it is
possible for undergraduate students to carry out rigorous undergraduate
research but it must be accompanied with a solid foundation in ethical
research principles.

CONCLUSION

The research findings and case studies presented in this book provide an
important knowledge base for those educational professionals thinking
about designing, developing, and implementing undergraduate research
at their own institution as well as those interested in improving an already
existing undergraduate research program. This book not only provides an
overview of undergraduate research—its purpose and principles—but it
also provides an overview of the current undergraduate research landscape
by examining authentic programs and experiences across a diverse set of
higher education institutions around the world. As such, for those inter-
ested in implementing undergraduate research, this book offers a mean-
ingful guide to that end.

Laguna Woods, CA, USA Nancy H. Hensel
New York, NY, USA Patrick Blessinger
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CHAPTER 1

Undergraduate Research as a High-Impact
Educational Practice

Patrick Blessinger and Nancy H. Hensel

INTRODUCTION

Over the past several decades, the demand for higher education around the
world has increased substantially (UNESCO 2018). Several factors have
fueled the growing demand. As higher-education institutions expand their
services to accommodate the increased demand for education, they have
also put greater emphasis on academic engagement and quality to increase
student retention and graduation rates. UNESCO (2018) estimates that
by 2040 nearly 600 million students will be enrolled in colleges and uni-
versities around the planet, up from 216 million students in the year 2016.

This statistic is striking when one considers that the global college-age
population will reach 800 million in 2040. Much of the growth in
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college-age people will come from African countries. Also reflected in
these numbers are millions of additional students who enroll in free
courses through open education platforms like MIT’s OpenCourseWare
as well as nonformal learning platforms like Khan Academy. It is fair to say
that in many countries higher education has reached a universal status, as
defined by Martin Trow (UNESCO 2018). Since higher education is
viewed by many as a critical factor in attaining employability and social
mobility through knowledge acquisition and skill development, it comes
as no surprise that many people are enrolling in colleges and universities,
and other learning programs, in record numbers.

This increased demand in higher education has also created increased com-
petition for students, which, in turn, has put greater pressure on institutions
to improve their services. One way they are doing this is by implementing
undergraduate research programs, mainly because it is seen as one of the most
beneficial high-impact learning activities in existence (Kuh and Hu 2001; Kuh
2008). Campuses have acknowledged the documented benefits of under-
graduate research and expanded opportunities for student engagement in
research. It is vital to understand deeply the impact of undergraduate research
so that context-sensitive ways of improving UGR may be found, whether that
be small tweaks, major adaptations or implementations of whole new models
(Komarraju et al. 2010; Lopatto 2006, 2007; Webber et al. 2012).

The benefits of undergraduate research include but are not limited to:
improved faculty teaching performance, increased faculty—student collabora-
tion/mentoring, increased student engagement, improved teamwork skills,
increased academic achievement, higher-order thinking and inquiry skills,
improved perseverance in problem-solving, and increased self-confidence.
These benefits, in turn, help improve student persistence and retention.

Intellectual, psychological, and social characteristics are also crucial in
preparing students for graduate studies and professional employment. In
some cases, involvement in undergraduate research helps students to
reevaluate and fine-tune their career choices, especially for those who may
still be unsure about what graduate program or career to go into (Kuh
2008; Gentile et al. 2017).

Undergraduate research is identified as a high-impact learning practice
and, as such, it is linked to improved student achievement and institu-
tional advancement. Undergraduate research can take different forms
depending on how it is utilized. With respect to scope of integration, it
can be used as a one-off extracurricular activity or it can be a one-oft cur-
ricular activity where it is integrated into a single course as a learning activ-
ity or it can be integrated across a set of related courses as part of a broader
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program or departmental undergraduate research effort where the research
continues across semesters (Lopatto 2009; Gentile et al. 2017).

With respect to level of research, it can be used as one of several differ-
ent types of learning activities a student must perform, say with lower or
equal grade weighting, or it can be the main learning activity that is
weighted relatively heavily. The level of the research refers to the intensity
of the research performed. The level of research is on a spectrum of inten-
sity from low level to medium level to high level. A low-level (i.e., low
intensity) research activity may only involve collecting and analyzing sec-
ondary data. In contrast, a high-intensity research activity involves collect-
ing and analyzing primary data. The level of research performed is often a
function of several factors, including grade and course level, and the
degree of collaboration with the faculty member or mentor.

With respect to type of research, it can be used with any of the main
learning domains (arts, humanities, science), and thus, the type of research
will depend on the specifics of the domain, the discipline, the field, and the
particular course. For instance, STEM fields use the scientific method as
the main problem-solving approach and they rely on experimental meth-
ods to collect and analyze empirical data. In nonscientific fields such as the
arts and humanities, they also use evidence (data) to carry out research but
the data is often qualitative, collected and analyzed by nonexperimental
methods. The common denominator across the domains is the use of the
research process to collect evidence to answer research questions
(Blessinger 2017; Hensel 2018). Appendix A provides a high-level over-
view of the research process.

The faculty member is in the best position to determine the scope,
level, and type of research to be conducted by students, how best to scat-
fold the research process, and the nature of the research question to be
answered. Regardless of the scope, level, and type of research conducted,
the ultimate objective of undergraduate research is for the students to
make, to one degree or another, an original contribution to the field of
study related to the course. Although students may work independently to
carry out the research, they typically collaborate with a faculty member.
The degree of collaboration will depend on the scope, level, and type of
research, among other factors (Kinkead and Blockus 2012; Gentile
etal. 2017).
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THE PURPOSE AND VALUE OF UNDERGRADUATE RESEARCH

Apart from the benefits of undergraduate research, it is essential to under-
stand the underlying mechanisms that create the value proposition of
undergraduate research, and that defines its purpose. Research is the pro-
cess of conducting a systematic inquiry to produce original knowledge.
Research involves the systematic analysis of data in order to answer research
the question(s). Thus, the purpose of research is to generate new knowl-
edge, which involves collecting and analyzing data, both secondary and
primary. The type of data collected and the way the data is analyzed will
depend on the research methodology used, which in turn, will depend on
such factors as the research question(s) and the research objectives as well
as the knowledge domain, discipline, and field. Research is an inquiry-
based learning activity, so research begins and ends with the research ques-
tion and objectives.

Embedding undergraduate research into a course is not the only way to
implement undergraduate research. The apprenticeship model—one pro-
fessor and a few students—is another way to implement undergraduate
research. Other ways to implement undergraduate research might include
integrating it with study abroad experiences, internships, service-learning,
and student learning communities, among others. Undergraduate research
can also be integrated into extracurricular activities. Any activity that
would lend itself to the research process could be a viable candidate for
undergraduate research.

Although collecting primary data is often considered the heart of the
undergraduate research experience, collecting and analyzing secondary
data is also essential. Since research is a process of inquiry that can be used
in any discipline or field, it lends itself to a wide variety of ways to integrate
it into courses and programs. On one end of the research spectrum, it
could be limited to researching secondary data, such as reading and ana-
lyzing data from existing literature. This type of research might be consid-
ered low-intensity or low-end research. In contrast, research involving the
collecting and analyzing of original, primary data could be considered
high-intensity or high-end research. High-intensity research incorporates
more intense higher-order thinking, the use of more structured research
methodologies, and collaboration with faculty or other mentors.

High-intensity research is inclusive of secondary data research. Data
that comes from existing sources (e.g., journals, books, reports) is vital as
it allows the researcher to understand what research has already been
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conducted, and it allows the researcher to identify any knowledge gaps in
the field. Conducting a review of the existing literature is a prerequisite
part of conducting primary research. Conducting secondary research is
important research in itself. Developing expertise in conducting secondary
research is important regardless of what domain or discipline or field one
is in. Conducting secondary research allows students to increase their
knowledge on the subject prior to conducting primary research.

Undergraduate research is a data-driven process. As such, the quality of
the data is of paramount importance. By conducting research, students
learn to understand the importance of data quality and the methods and
procedures that can be used to help ensure data quality. Several character-
istics define data quality, including the accuracy and completeness of the
data, as well as timeliness and relevance of the data. Appropriate proce-
dures must be followed in order to maintain the high quality of the data.
The specific procedures and protocols used in undergraduate research will
depend on the knowledge domain, discipline, and field, as well as the par-
ticular research methodology used. Ultimately, however, the quality of the
data is determined by how well it allows or aids the researcher to answer
the research questions and meet the research objectives.

Research ethics and professional standards are other areas of concern
for undergraduate researchers. Research involving the participation of
humans (especially children) or the use of animals requires adherence to
strict research ethics and protocols and often requires the approval of a
research ethics board or an institutional review board. With human sub-
jects’ research, the researcher must be trained in research ethics (e.g., prin-
ciplesofinformed contextand do no harm as well asissues of confidentiality).
Human subjects’ research also requires direct supervision from an
approved faculty member.

Thus, given the legal and ethical issues involved in human subjects’
research, undergraduate research is often confined to research that does
not utilize human subjects for the purpose of data collection. Even with
research involving animals, proper training must be given to students so
that they adhere to established protocols, procedures, and ethics. Engaging
undergraduate students in research allows students to be inculcated in the
research process and initiated into the research community as well as
involving them in those areas that impact research (Blessinger 2017;
Hensel 2018).
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THE UNDERGRADUATE RESEARCH EXPERIENCE

In addition to increased student engagement and increased academic
achievement, undergraduate research also helps to improve students’ work
habits, communication skills, and career choice clarification. As an authen-
tic form of experiential learning, undergraduate research can take the form
of an apprenticeship wherein they learn how their field of study operates
through hands-on training. Not only do students acquire disciplinary
knowledge, but they also learn the research skills specific to their field.
These skills involve all those elements common to the research process:
research strategy and design, data collection and analysis, and communica-
tion of results. Students also have the opportunity to publish their results,
where they become part of the community of practice (Kuh 2008; Lopatto
2010; Gentile et al. 2017).

Auchincloss et al. (2014) identified five dimensions of the undergradu-
ate research experience from a faculty point of view: use of scientific prac-
tices, discovery, broadly relevant or important work, collaboration, and
iteration. Based on these dimensions, Gentile, Brenner, and Stephens
(2017, pp. 34-35) have identified the following core characteristics as
important to the undergraduate research experience in the STEM
disciplines:

e Emphasis on engaging students in research practices and arguing
from evidence

e Emphasis on generating new data and replicating preliminary results

e Emphasis on significant and relevant problems of interest to STEM
researchers

e Emphasis on collaboration and teamwork

Emphasis on research questions, experimental design, and data

collection

Emphasis on mastering research techniques

Emphasis on engaging students in problem-solving reflection

Emphasis on communication of results

Emphasis on mentorship and increasing ownership of the research

project over time

The high-level process is also similar for non-STEM fields in that the
research process is an evidence-driven, inquiry-based, problem-solving
process. Fundamentally, undergraduate research is an investigation into a
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research question that the researcher wants to answer. Therefore, the par-
ticulars of the problem-solving process are specific to the domain and the
discipline and the field of study. So, the research topic and the research
question(s) will also be specific to the domain, discipline, and field.
Research in the arts or the humanities, for instance, is just as rigorous and
beneficial and important as research in the natural and social sciences.
Domains are inherently different from another, not inherently better than
another (Blessinger 2017; Hensel 2018).

In undergraduate research, students typically work with mentors to
help guide them through the process. Depending on the type of research
being undertaken, the mentor may be a faculty member or a graduate
student or a postdoc researcher or even an industry professional researcher.
Mentorship and collaboration are key to a successful undergraduate expe-
rience as it has been positively correlated with increased academic achieve-
ment in students.

In addition, high-quality mentoring is key to improving a student’s
continued education in the research field. Finally, research allows students
to learn more than what is in the curriculum (e.g., textbooks) and more
than what is provided from lectures and classroom discussions. Thus,
undergraduate research is a high-impact learning activity because it allows
students to operate at the top end of Bloom’s Taxonomy (i.e., higher-
order thinking) for sustained periods of time (Kuh 2008; Lopatto 2009).
It also builds up mental stamina and critical thinking skills.

Types of Undergraduate Research

There are many different types of undergraduate research. As mentioned
before, the type of research conducted depends on several factors, and that
combination of factors will ultimately drive the experience for the student.
For instance, Gentile, Brenner, and Stephens (2017, p. 35) note that,
“developing technical skills and knowledge is often a focus in early research
learning experiences, while opportunities to learn how to deal with failure
and develop resiliency tend to emerge as students get more deeply involved
in a research project.”

In addition, Brownell and Kloser (2015) note that a course limited
solely to secondary data collection is unlikely to educate students on how
to actually conduct research. Further, a course in research methods may
teach the technicalities of research but may not engage students in actually
doing research competently. The key to developing higher-order research
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skills is to learn by doing in order to internalize the full depth and breadth
of real-world research. Undergraduate research may go by different names,
depending on the institution, the domain, the discipline, the field of study,
etc. Gentile, Brenner, and Stephens (2017) have identified several differ-
ent types of undergraduate research that may go by different names:

Individual faculty research (student as apprentice)
Cumulative capstone courses and senior theses
Internships and co-op experiences

Study abroad and international programs

Project-based and problem-based courses and programs
Community-based and field-based programs

There are many ways to integrate undergraduate research into the cur-
riculum (or outside the curriculum for that matter) and several models on
how to create a meaningful undergraduate research experience for stu-
dents. Although much has been written about these undergraduate mod-
els (Kierniesky 2005; Kortz and van der Hoeven Kraft 2016; Pukkila et al.
2007; Reinen et al. 2007; Rueckert 2007; Temple et al. 2010), much can
still be learned by examining the current state of undergraduate
research today.

Modeling the Undergraduate Research Experience

The undergraduate research experience is multifaceted and varies by disci-
pline, mentoring type, duration, complexity, etc. Depending on how these
factors come together for the student and how the faculty member scat-
folds the research activities for the student, the outcomes of undergradu-
ate research will therefore vary with respect to its impact on one’s future
studies, to one’s career choice, etc. Given the diverse nature of under-
graduate research, it is difficult to develop a single model that applies in all
situations. Nonetheless, based on a review of the literature and the chap-
ters in this volume, Fig. 1.1 attempts to provide a high-level, process-
oriented and product-oriented view of undergraduate research to serve as
a general guide in designing, developing, and implementing undergradu-
ate research.

This model does not offer a cookbook approach to undergraduate
research but rather a high-level guide to steer faculty members, mentors,
and others in the right direction. As the model shows, the undergraduate
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Define Research
Question/Statement,
Learning Objectives, and
Mentoring Strategies

Assess Student Learning
Outcomes Design Student Learning
(Original Scholarship and Activities for
Intellectual Contribution Undergraduate Research
to the Discipline)

Collect and Analyze Collect and Analyze
Primary Data Secondary Data

(Advanced Research (Preliminary Research
Involving Mentor Involving Independent
Collaboration) Student Tasks)

Fig. 1.1 Undergraduate research model

rescarch experience should be embedded within the learning objectives of
the course the student is taking or within the learning objectives of the
program the student is involved in, which itself is likely to be embedded in
a domain, discipline, and field of study. Thus, the learning objectives that
the student is expected to achieve drives the whole process and drives the
goals of the undergraduate research experience. The instructor or pro-
gram manager should carefully reflect on and define those specific learning
objectives in order to scaffold the research activities appropriately. The
model also serves as a guide in the course or program design process
involving undergraduate research.

Define Course Learning Objectives and Teaching Strategies In order
for course learning objectives to be meaningful, they must be coherent,
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specific, and measurable. In a learner-centered environment, they must
also be written from the learners’ point of view and with the students in
mind. To effectively design a course or learning program, each learning
objective should be in response to the following statement: “by the con-
clusion of the course, students will be able to....”

Each learning objective should then conclude with a specific, actionable
outcome the students are to attain, with respect to knowledge and skills.
The words and phrases used in crafting the learning objectives should
reflect the level of thinking and the mastery of knowledge and skills (e.g.,
using Bloom’s Taxonomy) that students are expected to achieve. In addi-
tion, the assessments given (both formative and summative) should be
consistent with the learning objectives and in alignment with the under-
graduate research expected to perform.

For example, a learning objective that is limited to secondary data
sources, say for an introductory course or a lower-level course or, for
instance, a course in world history, might look like: Explain the effect of
the Great Depression on the rise of fascism around the world by writing
an academic essay that analyzes and evaluates why and how Mussolini was
able to seize power in Italy. Alternatively, the statement could be phrased
in the form of a research question: How did the Great Depression affect
the rise of fascism around the world and why and how was Mussolini able
to seize power in Italy? Another learning objective for this course might
look like: Explain the effect of immigration on German culture in the
twenty-first century by writing an academic essay that analyzes and evalu-
ates why and how German immigration policies led to a massive influx of
immigrants. In both objectives, students are expected to engage in higher-
order thinking skills.

Primary data is any type of data the student is expected to collect him-
self /herself. There are several ways to collect primary data, such as obser-
vations, interviews, and surveys. If students have not had a course in
research methods, the course designer must design learning objectives
based on the students’ background knowledge and level of experience in
the subject matter and based on their current research knowledge and
skills. A learning objective that includes collecting and analyzing primary
data also involves higher-order thinking skills but the research process is at
a higher level of intensity. For example, a learning objective that includes
collecting primary data, say for a course in public health, might look like:
Explain the effects of New York City’s proposed ban on soft drink size by
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surveying a random sample of New York City residents and then discuss
your findings in the form of a research report.

Design Student Learning Activities for Undergraduate Research After
crafting the learning objectives, the course designer must design the stu-
dent learning activities that the student must perform to fulfill the objec-
tive. The learning activity is a more detailed explanation of the learning
objective. If the objective requires only secondary research, then the
course designer must explain the criteria and the scope of the activity and
provide the student with guidance about how to fulfill the objective. In
order to maximize the learning for students, learning activities must be
carefully designed by the course designer (e.g., faculty, mentor, program
manager).

Collect and Analyze Secondary Data Even if the learning activity
involves collecting primary data, research projects should also involve col-
lecting and analyzing secondary data because such projects involve con-
ducting preliminary research in order to discover the knowledge that
currently exists on the topic. Examining secondary data on a topic is
important because it also helps the researcher understand what the key
issues are for a given topic, and it helps identify the knowledge for a given
topic. In short, looking at secondary data better prepares the researcher to
properly carry out the primary data collection.

Some research projects require the collection of primary data because
there may be little written about the topic in secondary sources or because
primary data is needed to gain a deeper understanding of the topic and to
fulfill the learning objectives. To become an expert in research ethics and
research methods, it is important to know how to use both secondary and
primary data sources and how to integrate the two different sources into
the final research product.

Collect and Analyze Primary Data In primary research, certain estab-
lished strategies are often used. These strategies are typically classified as
quantitative strategies or qualitative strategies or mixed strategies. The
strategy used depends on the research questions and learning objectives
one is trying to achieve. In quantitative research, for instance, typical strat-
egies used include nonexperimental and experimental strategies, as well as
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the meta-analysis strategy. In qualitative research, for instance, typical
strategies used include grounded theory, ethnography, phenomenology,
narrative inquiry, and historical research. Mixed research includes case
studies, action research, and assessment research.

Whereas the research strategy defines the high-level approach to be
used and defines the focus of the research, the research analysis part of the
project defines the data collection techniques used and the data analysis
procedures used. For quantitative data (numeric data from samples), typi-
cal techniques used include questionnaires, interviews, observations, and
tests. For qualitative data (text, images, videos), typical techniques used
include questionnaires, interviews, focus groups, and observations. These
methods are commonly used in the humanities and social sciences. The
arts will have their own methods as will the natural sciences, which rely
primarily on experimental methods.

Assess Student Learning Outcomes An assessment helps determine
how well the student has mastered the topic (i.e., achieved the learning
objective) in those areas that are being assessed (i.e., knowledge, skills,
etc.) with respect to appropriate learning standards and competencies. No
matter what type of assessment is used, the assessment should reflect the
learning objectives for the course and the learning activity. Bloom’s
Taxonomy, for instance, is a helpful guide because it informs one about
the level of learning taking place. The assessment must be in alignment
with the learning objective(s) and activities. The assessment must accu-
rately and completely assess the level, scope, and type of learning that
occurred. Thus, the assessment may take the form of a test, an essay, a
report, or a project, among others, and it should include a scoring rubric
so that both the students and the assessor know what criteria will be used
to grade the assessment.

In addition, prior to designing an undergraduate research learning
activity, it is helpful to first think about the relevant questions involved in
doing so. Though not a comprehensive list, when thinking about whether
or not to integrate undergraduate research into the curriculum or into a
specific course, one should ask the following questions:

What are the benefits and advantages of undergraduate research?
How will undergraduate research enhance the course?
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What are the likely costs and benefits for the students?

What are the likely challenges and prerequisites for the students?

What are the responsibilities and expectations for the students?

What are the responsibilities and expectations for the faculty?

What specific undergraduate research (scope, level, type, etc.) will the stu-
dents undertake?

How are the research topic, research questions, and research objectives
determined?

These questions will allow the course designer to reflect more deeply
on how best to design the undergraduate research experience to increase
student engagement and student success and thereby improve student
retention and graduation rates.

CONCLUSION

Undergraduate research is becoming more important around the world as
colleges and universities strive to improve their undergraduate experience.
More institutions around the world are implementing it into their student
experience because it has been shown to be a high-impact educational
practice. Depending on the institution and the country and other factors,
different models of undergraduate research are being used. As undergrad-
uate research becomes more international, as illustrated through the chap-
ters in this volume, institutions are learning from each other about the
best way to implement it within their own context.

APPENDIX A

Educational Research Methodology Framework: Patrick
Blessinger (2017)

Research phase Attributes/Key questions:

Research question What do you want to investigate and why ?

Review the academic literature (lit  All educational research attempts to better

review) on your research topic to  understand (meaning-making)a particular

better understand the existing phenomenon and the nature of relationship among

knowledge base related to it variables through a systematic inquiry-based analysis
and interpretation of data

(continued)



14 P BLESSINGER AND N. H. HENSEL

(continued)

Research phase

Attributes/Key questions:

Define the specific research topic
Define the specific research aim
Define the specific research
question (s) you want to answer
Define the specific research
objective(s)

Develop a written research plan
proposal

In a research study, everything
begins and ends with the research
question(s) you want to answer
Research perspective researcher(s)
worldview & assumptions)
Philosophies (view on the nature
of reality and knowledge)
Positivism (objective reality,
socially independent)
Realism (objective reality,
socially dependent)
Interpretivism (subjective reality,
socially constructed)
Pragmatism (multiple realities/
views acceptable)
Approaches problem-solving
seasoning)
Deductive (mainly a positivist
approach)
Inductive (mainly an
interpretivist approach)
Research design (research strategy
used)

The topic area of the research project
The purpose and scope of the research project
The specific research question(s) you want to answer

The question put in the form of specific research
objectives

Your research plan should describe how you propose
so conduct the research; it includes the following
sections: introduction, purpose, literature review,
rescarch question(s), research strategy, research
methods (participants/sample, data collection
instruments, data analysis procedures), and
conclusion

What worldview guides your investigation of the
research question(s)?

Interprets reality mainly via value-free, scientific test
data

Interprets reality mainly via senses and social
conditioning

Interprets reality mainly via symbols/meaning/
values/roles

Best research design depends mainly on the nature
of research question

Conclusion deduced from empirical facts; typically
tests hypothesis /theory
Conclusion inferred from empirical facts, typically
build hypothesis theory
How will you answer the research question(s)?

(continued)
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(continued)

Research phase

Attributes/Key questions:

Strategic (research design strategy
for collecting and analyzing data;
the strategy most appropriate
depends on research questions)

Quantitative (uses sampling and

statistics with logic & theory)
Survey, correlational,

causal-comparative, experimental

(single subject, quasi, true: to
test null hypothesis), and
meta-analysis (research about
previous research)
Qualitative (uses sampling and
coding with logic & theory)
Grounded theory (emerged
from sociology)
Ethnography (emerged from
anthropology)
Phenomenology (emerged

from philosophy & psychology)

Narrative inquiry
(multidisciplinary)

Historical research
(multidisciplinary)
Quantitative or Qualitative or
Mixed

Case study research
(multidisciplinary)

Action research (emerged
from organizational behavior)

Evaluation research
(multidisciplinary)

Mixed method research
(multidisciplinary)

Methods (techniques and
procedures—see below)
Mono (1 data collect technique
and | analysis procedure)
Multiple (>1 data collect
technique and analysis
procedures)

Strategy used will determine what type(s) of data
will be collected:(Quant: random or nonrandom
sampling, Qual: purposive sampling)

Focus is mainly on controlled context to test
hypotheses. Quantitative designs operate on
continuous from descriptive to relational to
predictive to cause effect using descriptive statistics
and inferential statistics

Focus is real life context to build hypothesis or
theory

Focus is real life context and personal stories via
their cultural context

Focus is real life context to explain personal meaning
of person/group

Focus is real life context and meaning from stories
told by the individual

Focus is die examination of a past event, activity,
person, subject, place, etc

Focus is real life context (defined by unit of analysis,
not by methodology)

Focus is organizational context to create change
(research by actors for actors)

Focus is on the merit of a program, policy, process,
need, activity, etc

Combine quantitative and qualitative method:
include exploratory research

(what) and explanatory research (how, why) and the
triangulation of methods

(continued)
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(continued)

Research phase Attributes/Key questions:

Tuneframe
Cross-sectional Study a particular phenomenon at a particular time
Longitudinal Study change and development over a period of time

Research analysis (data methods Who (sample), what (data), when, where, how

used) (techniques/procedures), and why will you

Techniques (data collection collect/analyses data relevant to the research

techniques: participates/ question(s)?

instruments)
Qualitative Data Collects mainly numeric data from sample for

Surveys (questionnaires, statistical analysis. Random sampling: random,

interviews, observation), Tests  simple, stratified, cluster, systematic, nonrandom
(scores), Documents/Records/  sampling: convenience, purposive, quota). Random

Artifacts sampling with controls is preferred. Collects mainly
Quantitative Data nonnumeric data from sample for conceptual analysis
Surveys (questionnaires, (which purposive sampling method to use—

interviews /focus groups, intensity, homogenous, criterion, snowball, or
observations), Documents/ random purposive—depends on the nature of the
Records/Artifacts study)

Procedures (data analysis

procedure)
Quantitative Data (data analyzed Analyzes mainly numeric and categorical dato.
statistically by researcher(s) Analyzes independent and dependent variables
using statistics, tables, charts) across different scales: nominal (categorical), ordinal

(ranked), and interval /ratio. Tests: descriptive stats
(frequencies, percentages, X, SD) & inferential stats
(correlations, regressive, t, ANOVA, Chi-square,

etc.)

Qualitative Data (data analyzed  Analyzes mainly non-numeric data (words, images,

conceptually by researcher(s) videos) that are usually coded through thematic

using codes, categories, themes) analysis, then translated into overarching themes
Research conclusions What have you learned from your research?
(researches(s) interpretations of the
data)

Explain your findings (results of  What results did you analysis reveal? Are they

the data analysis) reliable and valid?

Discussion (researches(s) How did you interpret the results and why (e.g.,

reflection on the findings) relative to existing theory)?

Draw your main conclusions your answer(s) to your vesearvch question (s)

(key points)

Discuss the implications for Based on your conclusions, what are the implication

future research for future research?

Sources: Frankel et al. (2009) How to design and evaluate research... Gay et al. (2009) Educational
research... Saunders et al. (2009) Research methods. ..
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CHAPTER 2

Undergraduate Research in the United
States: Diversity, Growth, and Challenges

Elizabeth L. Ambos

History OF UNDERGRADUATE RESEARCH IN THE UNITED
StATES AND CUR’S ORIGINS AND DEVELOPMENT

The theory and practice of undergraduate research (UR) in the United
States (US) emerged from a number of overlapping intellectual, social,
and education traditions. The goal of this chapter is to represent US UR’s
history, current practices, and future directions, while making connections
to the wider international UR movement. To the latter point, I would
begin by citing the seminal influence of eighteenth-century German poly-
maths (and brothers) Alexander and Wilhelm von Humboldt on US UR
origins. Alexander von Humboldt pioneered many of the fields of natural
science that engage current-day researchers and had a remarkable facility
for communicating and globalizing scientific investigations (e.g. Wulf
2015). Wilhelm von Humboldt envisioned, designed, and helped to
implement Prussian university educational systems conjoining original
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research and instruction, a model that many German (and US) institutions
strive to encompass today (e.g. Mieg 2019).

Within the US, UR has been an element of undergraduate education
for at least a century. As described by Kinkead (2012) in her cogent his-
torical summary, two organizations, the Research Corporation for Science
Advancement (RCSA) and the National Science Foundation (NSF), pro-
vided organizing frameworks and most importantly, funding, for twentieth-
century research programming. Disciplinary societies such as the American
Chemical Society and Sigma Xi were certainly prominent agents promot-
ing UR as an avenue for research development. National studies of the
state of US undergraduate education (e.g. Boyer Commission 1998) also
provided support for UR’s expansion.

Although several colleges in the Northeast/Midwest US may claim a
century or more of UR tradition, most UR historians agree that the first
formally recognized UR opportunities program was created in the 1960s
at the Massachusetts of Institute of Technology (MIT) (Institute Archives-
MIT Libraries 2019). Since the 1960s, UR has proliferated and expanded
in a variety of educational environments, and was launched as a US orga-
nized movement with the formation of the Council on Undergraduate
Research (CUR) in the late 1970s.

CUR originated in 1978 with ten faculty members in chemistry-related
disciplines. CUR was fueled by the zestful energy of a small group of
people, a shared and inspiring vision, and driven by both challenge and
opportunity. One challenge was the perception amongst many US aca-
demics that research was the province of faculty members and graduate
students at research-intensive, doctoral-granting institutions. The faculty
members who wished to overturn this ruling paradigm tended to be well-
qualified researchers who had trained at the top research universities in the
country, now pursuing faculty careers at small, predominantly undergrad-
uate institutions (PUIs). Mostly hailing from the sciences, these faculty
members pursued diverse strategies to remain active in their research pro-
grams. Early CUR leaders seized upon the opportunity to enlarge the
research aims of faculty at small PUIs through expanding research activi-
ties to undergraduate students, resulting in better educational outcomes
for students, and research support for faculty scholarly endeavors. These
two imperatives—supporting faculty research as well as student success—
arguably remain the most potent drivers of the US undergraduate research
movement.



2 UNDERGRADUATE RESEARCH IN THE UNITED STATES: DIVERSITY... 21

Apart from the availability of funding, which is certainly an essential
factor in UR’s development, I believe that three other major trends domi-
nate UR’s evolution in the U.S. First, undergraduate research’s appeal has
broadened to engage faculty not only within science, technology, engi-
neering, and mathematics (STEM) fields, but also those in social and
health sciences, business, and arts and humanities disciplines (Crawford
et al. 2014). Increasing disciplinary diversity correlates with more aca-
demic institution-wide support for undergraduate research infrastructure,
faculty and student recognition and reward systems, faculty professional
development, and creation of centralized undergraduate research offices.

Second, faculty demographic changes within the last two decades—
changes that will accelerate with waves of retirements of faculty who are
part of the so-called baby boomer generation—mean that faculty now
being hired tend to have enjoyed their own undergraduate research expe-
riences, are from groups historically underrepresented in higher educa-
tion, and wish to replicate and expand these experiences for their own
students (Webber et al. 2013).

Third, research conducted by scholars such as George Kuh and col-
leagues at Indiana University (Kuh et al. 2007; Kuh 2008; Kuh and
O’Donnell 2013); David Lopatto at Grinnell College (Lopatto 2010);
Sandra Gregerman and colleagues at University of Michigan (e.g. Nagda
et al. 1998; Hathaway et al. 2002); Silvia Hurtado and colleagues at
University of California at Los Angeles (e.g. Hurtado et al. 2014; Eagan
et al. 2013); and several other groups (Finley and McNair 2013; Laursen
etal. 2010; Schmitz and Havholm 2015) have demonstrated a correlation
between undergraduate research participation and student success, exam-
ining such parameters as grades, graduation rates, and transitions to grad-
uate school or workplace. This participation is particularly impactful for
students from groups historically underrepresented in higher education.

Student success—principally (but not exclusively) defined as degree
completion—is currently of paramount importance in the US. Given the
high cost of most undergraduate degree programs, skyrocketing student
loan debt, the promise that UR offers to help close achievement gaps
between majority and historically underrepresented groups, and the career
advancement offered by undergraduate degree acquisition, institutional
investments in undergraduate research have increased appreciably within
the last decade, and are mirrored by the rapid growth of CUR’s member-
ship, programs, and services. Three brief and highly readable syntheses of
literature on UR’s positive impact are Crowe and Brakke (2008), Osborn
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and Karukstis (2009), and Altman, Chiang, Hamann, Peterson, and
Orel (2019).

Given these trends, it is not surprising that present-day CUR spans all
academic disciplines through its 13 divisions, engaging more than 10,000
individual members at close to 1000 academic institutions, including a
growing number outside of the US. It has also enlarged its institutional
membership base from the core PUI constituency to embrace most types
of institutions, including doctoral-granting research intensives and com-
munity colleges. I would note that in the US, institutions are sorted into
what is termed the Carnegie classification system, which is oriented pri-
marily to levels of research activity, the numbers of students enrolled as
undergraduates and /or graduates, and whether an institution is public or
private (Carnegie Classification n.d.). In 2011, CUR formally merged
with the National Conference on Undergraduate Research (NCUR), a
more student-focused organization that had developed the infrastructure
to support a student research conference attracting several thousand stu-
dents yearly.

Throughout its 40-year history, the CUR’s mission has been repeatedly
affirmed: “to support and promote high-quality undergraduate student-
faculty collaborative research and scholarship.” While it would be inaccu-
rate to state that there is a unified definition for high-quality undergraduate
research shared by all institutions of higher education in the US, there is a
definition formally supported by the CUR. According to the CUR
(Council on Undergraduate Research n.d.-a), undergraduate research is
“an inquiry or investigation conducted by an undergraduate student that
makes an original intellectual or creative contribution to the discipline.”
Although the primacy of the concept of “originality” is strongly held
within CUR, CUR members embrace a variety of modalities through
which original research, scholarship, and/or creative inquiry can be
accomplished. Increasingly, the strategy of curricular “scaffolding” of
experiences and skill acquisition to help prepare students to achieve origi-
nal research contributions has received significant focus (e.g. Nadelson
et al. 2010; Shanahan 2012; Chamely-Wiik et al. 2014 ). The most com-
mon metric for defining originality of contribution is publication of stu-
dent research, or presentations at disciplinary conferences or NCUR.
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CUR’s ROLE IN THE INTERNATIONAL UNDERGRADUATE
RESEARCH MOVEMENT: COLLABORATOR, CONNECTOR,
AND INNOVATOR

Throughout CUR’s evolution, engagement with non-US individuals and
organizations has been of great importance, often effected by existing dis-
ciplinary faculty-to-faculty collaborations. In 2012, CUR’s Council, its
main governance body, formally enshrined internationalization of under-
graduate research as one of five (5) central pillars for the organization.
Three dominant engagement strategies have assisted CUR in its efforts to
support and engage non-US partners. First, in addition to regularly pub-
lishing diverse authors, including those from outside US academic institu-
tions, CUR’s peer-reviewed journal, Scholarship and Practice of
Undergraduate Research (SPUR) (formerly CUR Quarterly) inaugurated
an International desk more than a decade ago. This special section of the
journal shares international UR perspectives by non-US authors on a
quarterly basis (e.g. Naipi and Airini 2019), thus expanding the cogni-
zance of international advances in undergraduate research theory and
practice among the predominantly US readership of the journal.

Second, CUR has engaged with groups such as the International
Society for the Scholarship of Teaching and Learning (ISSOTL), the
British Conference of Undergraduate Research (BCUR), the Australasian
Council for Undergraduate Research (ACUR), and emerging coalitions of
universities in Canada, Germany, and other countries, to help develop
global undergraduate research infrastructure and organizational expertise.
Mutually supportive activities have included joint sponsorship of profes-
sional development sessions at meetings, speaker exchanges, and promo-
tion and marketing of non-US organizations’ events to CUR membership.

Third, CUR partnered with Qatar University, BCUR, and ACUR to
create the World Congress on Undergraduate Research (WorldCUR), a
ground-breaking and inspiring way to create direct research connections
between undergraduate scholars in different countries, centered on global
challenges such as climate change, human migrations, etc. CUR’s main
roles have been to provide part of the abstract review, event management
infrastructure, promotion, and marketing of the event. The first World CUR
was held at Qatar University in 2016 and attracted close to 200 attendees.
A retrospective look at the first WorldCUR was produced by Julio Rivera
and colleagues (Rivera et al. 2018), and highlighted the empowerment
and cultural capital built by attendees, as well as the opportunities for



24 E.L.AMBOS

meaningful scholarly interchanges and forging of new international net-
works. The congress was held for a second time at the University of
Oldenburg in spring 2019 (Second World Congress on Undergraduate
Research 2019). Double in size in comparison to the 2016 event, and
including representation from more than 30 nations, the Second
WorldCUR offered diverse and innovative opportunities for emerging
researchers to present and discuss their work with colleagues.
Representatives from partnering organizations (CUR, BCUR, ACUR,
Qatar University, and German undergraduate research programs) are now
undertaking a formal bid process to identify the host of World CUR 2022.
They have also created a formal organizing body—the Alliance for Global
Undergraduate Research—which will identify roles and responsibilities
associated with the triennial event, and other jointly supported interna-
tional undergraduate research programs.

WuaTt ARE CoriE ELEMENTS OF A “TypricaL” UR PROGRAM
AT A US INSTITUTION?

There are over 4000 institutions of higher education in the US. About
35% of US higher education institutions are community colleges, which
have less well-developed UR traditions, although that is changing (Hensel
and Cejda 2014). Approximately 20% are post-secondary trade schools or
specialty (e.g. Christian bible schools) institutions, which often do not
offer undergraduate research.

For the remaining 2000 institutions, determining the numbers of stu-
dents engaged in UR is a challenge (e.g. Wilson 2012). One entity that
provides annual assessment of student engagement across a wide range of
higher-education institutions is the Center for Postsecondary Study at
Indiana University (Bloomington), which designs, implements, and
reports on the results of an annual National Survey of Student Engagement
(NSSE). The NSSE offers a comprehensive assessment of student engage-
ment with respect to a variety of parameters, including questions on stu-
dent participation in research with a faculty mentor. In 2018, the NSSE
was administered at 511 institutions (489 in the US, 16 in Canada, and
6 in other countries), with 23% of student respondents reporting that they
undertook research with faculty mentors by their final year of baccalaure-
ate study. Students in the biological sciences report close to 50% participa-
tion in undergraduate research, not surprising when one considers the
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numbers of students applying to medical or dental school. Health profes-
sions schools, which are predominantly post-baccalaureate in the US,
often regard UR participation, particularly if it leads to a publication, as
one criterion for program entry (Association of American Medical
Colleges 2015).

Although there exists a great diversity of approaches with respect to UR
programming across the US, with significant differences between the dif-
ferent Carnegie classifications of institutions, there are some attributes of
UR programming that are common to most US colleges and universities
that engage in UR. These include, but are not limited to: some form of
financial support for students and faculty who engage in UR, an adminis-
trative office of UR, and some form of recognition of UR accomplish-
ments. In 2012, CUR published a set of guidelines (Hensel 2012) for
institutions to consider when assessing their UR programs and services.
Entitled Characteristics of Excellence in Undergraduate Research, or
COEUR, this publication has come to serve as a basis for UR institutional
assessment for many US colleges and universities.

I would submit that there are four (4) basic models for undergraduate
research at US institutions: (1) the apprentice model, otherwise known as
the one-on-one faculty-mentored undergraduate research experience; (2)
research embedded in the curriculum; (3) community-based research, and
(4) partnerships with businesses, research laboratories, or agencies.
Appreciable overlap exists between these models.

The first model (apprenticeship) is arguably the most common and for-
mally instituted at a number of institutions, particularly smaller PUIs. The
individual faculty-mentored UR experience usually involves a small (less
than ten) group of students, and often takes place as a summer intensive
experience, between 8 and 10 weeks in duration. Many of the students
who engage in the apprentice model are in at least the third year of bac-
calaureate study, and funding may be provided either by the institution, or
by federal agency grant programs.

The second model (research embedded in the curriculum, also known
as course-based undergraduate research) is now growing rapidly (e.g.
Karukstis and Elgren 2007; Dolan 2016), and has the potential to engage
much larger numbers of students than the traditional apprenticeship
model. Of course, appreciable overlap exists between these models, with
one of the fastest growing UR dimensions the first-year research experi-
ence, which is often course-based, and serves as both an opportunity for
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early stage research and acculturation to research methodology in specific
academic disciplines (e.g. Bowman and Holmes 2018).

Community-based participatory research, which infuses elements of
service learning into undergraduate research practices, is an important
model for undergraduate research support (e.g. Cooke and Thorme
2011). Since 2002, the American Association of State Colleges and
Universities (AASCU), an organization of approximately 400 regional
comprehensive US universities (often PUIs, with graduate degrees granted
at the masters’ but commonly not at doctoral levels), has promoted the
“stewards of place” paradigm, stating that AASCU institutions have a spe-
cial mission to support regions with educational programs and services.
Expanding and enhancing community-based undergraduate research is a
cornerstone of AASCU’s “Stewards of Place” initiative (Ambos 2015).

Partnerships with businesses and industries have resulted in a wide
range of UR collaborations, many in the fields of biotechnology, cyberin-
frastructure, mathematics, engineering, and health sciences. For example,
Worcester Polytechnic University (WPI) in Massachusetts collaborates
with corporate partners to create group UR projects as well as capstone
research (Worcester Polytechnic University 2019). In their new publica-
tion on undergraduate research in mathematics, Dorft, Henrich, and
Pudwell (2019) identify many industries for which partnerships with
mathematics research are possible. Campuses may even serve as platforms
for UR contributions, as described by Parnell, Berutich, Henn, and
Koressel (2014).

A student enrolled at a US academic institution with a robust UR pro-
gram would engage in a fairly predictable yearly pattern of activities. Fall
semesters will often be devoted to matching faculty research mentors with
students seeking UR experiences, as well as working with students who are
applying to graduate programs, medical, or other health professional
schools. The winter holiday hiatus often includes three weeks to month-
long immersive research experiences. The spring presents continuation of
mentored research experiences, with formal exhibitions of research often
made in oral and/or poster form at an institution-wide research celebra-
tion day. The summer months often include 8-10 week-long intensive
research experiences. Throughout the year, UR students may receive pro-
fessional development such as training in research ethics, human subjects’
protocols, oral and written communications, and preparing for post-
baccalaureate study and /or fellowship applications.
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THREE PiLLars oF US UR Surrort: FUNDING, PoLicY
FRAMEWORKS, AND RECOGNITION

There are three main pillars supporting US UR: (1) funding, (2) policies,
and, (3) recognition and reward programs. These topics are addressed in
turn through the lenses of institutional and national /regional efforts in
each of these three categories.

Funding UR: Institutional Investments Leveraging Diverse
External Sources

UR in the US has always been funded through diverse sources, cobbled
together with precarious sustainability. Individual colleges and universi-
ties, particularly those with substantial endowments, often allocate funds
from institutional resources to support UR. Most funds go toward research
infrastructure (laboratories, equipment), staffing UR offices, and stipends
to faculty and students engaging in research. At some institutions (e.g.
University of Wisconsin Eau Claire 2019), students have agreed to have a
portion of their fees dedicated to UR. At other institutions, funds raised
through alumni donations are spurring UR’s growth (e.g. Xia 2017).

Within the US, there are several government agencies that provide
appreciable funding for undergraduate research, among them the National
Science Foundation (NSF), particularly the Research Experiences for
Undergraduates (REU) program; National Institutes of Health (NIH),
Department of Defense, Department of Energy, Department of Education,
the National Aeronautics and Space Administration, the National Oceanic
and Atmospheric Administration, and several others. Of specific impor-
tance to faculty in the arts and humanities are the investments in under-
graduate research supported by the National Endowment for the
Humanities and the National Endowment for the Arts. In recent years,
partly through CUR’s advocacy, programs that identify undergraduate
research as an accepted target for grant funding have become more com-
mon for NEH investments, particularly in association with the digital
humanities program.

In addition, several aspects of the US financial aid infrastructure pro-
vide key assists to undergraduate research support for low-income stu-
dents. Two examples are Pell grants, and federal work study (FWS). The
former program, which provides grants (rather than loans), recently tran-
sitioned to a year-round, rather than a semester/quarter-based system,
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thus allowing low-income students to obtain Pell grant aid for course-
based intensive summer research programs, the more traditional and still
widely used undergraduate research program option in the US. The FWS
program provides on-campus paid employment, and is becoming more
commonly used to provide undergraduate research assistantships for low-
income students (¢.g. Nazaire and Usher 2015).

Private philanthropic foundations, such as the Andrew Mellon
Foundation and Howard Hughes Medical Institute (HHMI) are also
important players in the US undergraduate research movement. The
Mellon foundation is currently providing substantial grant support for
undergraduate research and professional advancement in the arts and
humanities, including the Mellon Mays Undergraduate Fellowship pro-
gram (n.d.). Among its extensive portfolio of biomedical grant programs,
the HHMI developed an innovative initiative to support early undergrad-
uate research in life science laboratories (Howard Hughes Medical
Institute 2015).

Comparatively little UR support currently affiliates with states or even
regions of the US. Notable exceptions include the undergraduate research
programs supported by the R. J. Murdock Trust (Murdock Trust n.d.),
which funds colleges and universities in the northwestern US, and the
federal Established Program to Stimulate Competitive Research (EPSCoR—
NSF) and Institutional Development Award Networks of Biomedical
Research Excellence (1IDeA INBRE—NIH) programs (Established Program
to Stimulate Competitive Research n.d.; Institutional Development Award
Networks of Biomedical Research Excellence n.d.), which support states
that receive disproportionately low amounts of federal research support
from grant programs competed nationally.

Policy Frameworks for UR: Diverse and Connected
to Economic Considerations

As is the case for UR funding, policies that affect UR are highly diverse
and unsystematically applied across colleges and universities. By far the
best predictor for an institution’s UR health is its policy framework with
respect to the work that faculty do and the accessibility of UR opportuni-
ties for diverse students. Does the institution compensate faculty for men-
torship of UR students? Do all students (not just those of financial means)
have access to UR experiences?

If we pose the specific question: “have faculty workloads been adjusted
to accommodate faculty time to supervise undergraduate research,” the
answer is yes for many STEM faculty members supported by federal grants,
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and at some institutions regardless of disciplines. Unfortunately, the
answer is 7o, o7 not yet if we look at support levels at individual academic
institutions, particularly for non-STEM faculty. At some institutions,
sophisticated analyses of faculty assignments, and how they may be
adjusted to accommodate faculty UR mentorship have been undertaken
(e.g. Barthell et al. 2013; Free et al. 2015; Morrison et al. 2018). Several
essays in Hensel and Paul’s 2012 publication, Faculty Support and
Undergraduate Researvch: Innovations in Faculty Role Definition, Workload,
and Reward highlight specific strategies (e.g. Paul 2012) that institutions
have adopted to account for the time that faculty mentors spend with
research students. Common strategies are: “banking” independent study
units to allow for reduction in teaching assignments in a future year, sti-
pend payments to faculty who are mentoring undergraduate researchers,
particularly in summer months, and increasing the individual course credit
(often called weighted teaching wunits) toward faculty workload
assignments.

The roles of state and/or federal governments to create UR-friendly
policies are ambiguous at best, with some notable (and positive) excep-
tions. The aforementioned decision for Pell grants to be available year-
round for low-income students promises to help close UR participation
gaps relating to socioeconomic status. The foremost role of federal agen-
cies has been to respond to the directions set by national panels convened
by trusted, high-status organizations such as the National Academies of
Sciences, Engineering, and Medicine (e.g. National Academies of Sciences,
Engineering, and Medicine 2015, 2017; National Research Council 2003,
2012). For example, the most recent comprehensive study of UR benefits
was undertaken by a commission of the National Academies of Sciences,
Engineering, and Medicine from 2015 to 2017. Culminating in a publicly
available report entitled Undergraduate Reseavch Experiences for STEM
Students: Successes, Challenges, and Opportunities, the commission both
affirmed the high value of undergraduate research for student success, and
called for more rigorous, quasi-experimental studies of UR’s impact. The
effect of this report on federal grant funding expectations is to raise the
level of sophistication of studies of UR’s positive impact on student
achievement.

Several documents issued by US-government-sponsored studies
encourage innovation to support economic development and job creation,
and directly connect economic development with expanded UR support.
One recent US government publication that has been of particular
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significance to national movements to expand UR practices is the February
2012 report from the President’s Council of Advisors on Science and
Technology (PCAST): Engage to Excel: Producing One Million Additional
College Graduates with Degrees in Science, Technology, Engineering, and
Mathematics. In this report, PCAST affirmed the imperative to grow the
nation’s STEM workforce, particularly through support of students from
groups historically underrepresented in STEM, and identifies UR as a key
strategy to achieve this goal.

Recognition and Rewards for UR: Faculty, Students,
and Institutions

Recognition of UR achievement is one of the fastest growing dimensions
of the US UR movement. Faculty and student recognition avenues are
viewed primarily through the lens of individual professional advancement.
For faculty members, advancement is commonly connected to retention
and promotion, including tenure evaluation. For students, advancement is
primarily connected to preparation for the workforce and/or post-
baccalaureate study. Institutions tend to value recognitions that highlight
their national stature and degree value.

Faculty Recognition and Rewards Faculty members’ contributions as
UR mentors exist at many US institutions, but there is quite a bit of vari-
ance, and many faculty members would argue that recognition is not
always valued proportional to faculty effort (e.g. Morrison et al. 2018).
One of the most important ways that faculty can be recognized is through
identification of UR mentorship as a component of faculty professional
achievement, including such activities as revising curriculum to emphasize
research and promoting student coauthors on publications. The concept
of tenure, whereby an individual faculty member can achieve an academic
appointment of indefinite duration, is a key milestone for US faculty for
whom this is available. Institutions that have modified tenure and /or pro-
motion requirements to identify UR mentorship (e.g. Barthell et al. 2013)
have had appreciable success in motivating faculty to engage in mentor-
ship. Many institutions also formally acknowledge faculty UR mentors at
yearly award programs (e.g. University of Washington n.d.).

Over the past decade, CUR has instituted a number of faculty mentor-
ship awards (Council on Undergraduate Research n.d.-b) that carry both
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monetary and symbolic value, and partnered with prominent organiza-
tions such as the Goldwater Scholarship Foundation to reward and cele-
brate faculty UR mentorship.

Student Recognition and Rewards Particularly in the sciences, student
coauthorship and copresentation with faculty are frequent elements of
undergraduate research practice. In my opinion, three of the most impor-
tant drivers for increasing incidence of student coauthored papers are pro-
fessional and graduate school expectations, fellowship requirements (e.g.
Fulbright Scholars), and changes in faculty retention and promotion poli-
cies at some campuses to provide recognition of student coauthors. Many
colleges and universities have in-house journals for publishing students’
UR projects. CUR’s Scholarship and Practice of Undergraduate Research
offers the Undergraduate Research Highlights section, in which synopses
of faculty—student coauthored papers from peer-reviewed disciplinary
journals are showcased.

National conferences such as NCUR, and regional and /or state-based
recognition events (e.g. Wohlers et al. 2012; Swift et al. 2012; Freund and
Schneider 2019) offer important avenues for presentation that are specifi-
cally tailored to students’ professional development needs. CUR also
holds a fall symposium, which highlights the achievements of students
who have participated in NSF REU programs.

Institutional Recognition and Rewards Many institutions within the
US have undergraduate research celebration days, and through the
Council on Undergraduate Research’s initiative, the concept of a national
undergraduate research week has taken hold, and now attracts many
examples of undergraduate research celebrations each spring (e.g.
University of Utah 2019). CUR’s Posters on the Hill celebration, now in
its 23rd year, showcases top undergraduate researchers at a poster event
on Capitol Hill, attracting an audience of legislators and federal funders.
Many states and regions have research days during which state legislators
interact with student researchers and faculty mentors, for example,
Wisconsin’s “Posters in the Rotunda” (Knutsen 2016). Last, but not least,
CUR created an institutional award program based on the CUR guide-
lines. Termed AURA for Campus-wide Award for Undergraduate Research
Achievement (Council on Undergraduate Research n.d.-b), the program
has attracted many applications from institutions, and made 11 awards in
the last four years.
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WHAT ARE THE MAJOR CHALLENGES AND OPPORTUNITIES
AHEAD FOR US UNDERGRADUATE RESEARCH?

Although the stock answers to this questions are always “time and money,”
CUR’s experience, particularly as illumined through a series of grants
funded through the US National Science Foundation, is that disciplinary,
departmental, and institutional cultures ultimately play crucial roles in
determining whether undergraduate research will expand, or stagnate, on
a particular campus (Malachowski et al. 2015). In particular, professional
advancement and policy frameworks for faculty and students must be
intentionally reengineered to reward UR participation, or UR practices
cannot be sustained.

Persistent challenges with respect to stable federal research funding,
undergraduate education affordability issues, rapid transitions in faculty
and student demographics, and slow implementation of effective policies
to support undergraduate research mentorship certainly exist. In the face
of these challenges, however, I believe that US UR can and must expand
vigorously in innovative and far-reaching ways. In the future, we will likely
see more detailed and quantitative studies of UR’s impact, better-defined
incentives for low-income students to participate in undergraduate
research, and UR programmatic growth at diverse institutions, particu-
larly community colleges. Other future developments that will aid in UR’s
expansion include better mentorship training for current and future (i.e.
graduate students) faculty members. Closer connections between under-
graduate research programs and community, business, and industry needs,
and increasing international collaborations will provide a more stable base
of fiscal support and community appreciation. In the twenty-first century,
undergraduate education will be dominated by the concept of the value of
the credential obtained—to the individual, to employers, and to society.
UR has a unique power to rapidly expand a nation’s research and innova-
tion capacity, and solve pressing societal and environmental challenges
that affect all.
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CHAPTER 3

Turning a Dream into Reality: Building
Undergraduate Research Capacity Across
Australasia

Angela Brew and Lilia Mantai

INTRODUCTION

In this chapter, we focus on Australia where undergraduate research has
gained traction in the last decade. It has emerged as a significant force in
higher education more recently than is the case in the United States (US).
To paint the picture of the Australian landscape of undergraduate research,
we introduce a few significant initiatives that have informed and promoted
undergraduate students’ research opportunities and its value across the
country. Specifically, we present a ten-year program of educational
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development and enhancement initially designed to develop undergradu-
ate research and research-based learning in a large Australian research-
intensive university (approximately 39,000 students) and later to promote
and support undergraduate research in Australasian universities more
generally.

The program aimed to increase opportunities for students to engage in
research within the undergraduate curriculum and in co-curricular pro-
grams, and to enhance performance and showcase best practices where
curriculum is informed by research. It aimed to enhance practice in equip-
ping students with research skills and critical thinking through exposure to
research problems and authentic research environments. The program fol-
lowed a conceptual /evidence-based approach to developing inclusive,
scholarly and knowledge-building communities (Brew 2006). The chapter
discusses the challenges we faced and highlights opportunities our experi-
ence offers to inform the development of undergraduate research engage-
ment elsewhere. The findings are presented in the context of the relevant
literature and reference is made to what can be learned from the existing
scholarship in undergraduate research where appropriate.

THE AUSTRALIAN CONTEXT

The Australian higher education system has 43 universities, of which two
are privately owned and funded. There is a mix of large research-intensive
institutions which tend to be located in cities, smaller regional institutions,
and former institutes of technology all of which may have pockets of
research-intensity depending on their location and focus. In addition,
there are 135 higher education providers mainly of a specialist nature.
Overall, the system enrolls approximately 1.4 million students of which 91
per cent are in universities and 29 per cent are from overseas (Australian
Government 2017).

It is worth noting that the land mass of Australia is similar to the US
(excluding Alaska and Hawaii). However, the population of Australia cur-
rently stands at 24 million (as contrasted to the US’s 330 million). It is
also important to note that the geographical position of Australasia in the
Southern Hemisphere creates an academic year which runs from March to
December. This factor is important when it comes to the provision of
undergraduate research opportunities within the Australian summer vaca-
tion which runs from December to February.
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UNDERGRADUATE RESEARCH IN AUSTRALIA IN 2009

In 2009, an investigation of the state of undergraduate research provision
was carried out by an undergraduate researcher (Jewell and Brew 2010).
It identified approximately 1500-2000 students engaged in co-curricular
undergraduate research scholarship programs annually that were mostly
carried out during the summer vacation (i.e. December to February), for
a maximum of ten weeks. One university engaged students in term time
but that was unusual. Twenty-three universities had one or more under-
graduate research scholarship program. Five universities had the whole of
institution schemes, but otherwise, participating students were mostly
from STEM and health-related subjects. Students were selected on the
basis of demonstrated academic merit and motivation to do research. They
were all paid a tax-free stipend which varied depending on the length of
time. Thirty-one private external organisations that were funding under-
graduate research scholarships were identified. No government funding or
support was forthcoming. However, the report suggested that the num-
bers were growing. Curriculum-based undergraduate provisions such as
research-based learning courses were not surveyed at that time.

This research was carried out as part of an Australian Learning and
Teaching Committee (ALTC) National Teaching Fellowship designed to
bring together a team of international experts and leading Australian col-
laborators to provide an overview of undergraduate research practice and
explore implications for the future in a series of events for academics and
university leaders and managers. Study tours overseas and interviews with
key individuals enabled the identification of resources and information. A
website: http://www.undergraduateresearchAustralia.com was estab-
lished and regional roundtables were held in different Australian states.
The first two-day Auwustralian Summit on the Integration of Research,
Teaching and Learning was held with 90 delegates, many of whom were
senior representatives of 35 universities and other bodies with an interest
in undergraduate research such as the Australian Universities Quality
Agency (AUQA), the Australian Learning and Teaching Committee, The
Australian Council of Deans of Science, and the National Union of
Students, resulted in the development of a Communiqué addressed to
political leaders. The Summit identified funding for undergraduate
research experience programs as a major challenge for the future.

The ALTC Fellowship identified a network of people within Australia
and New Zealand who were interested in undergraduate research. A
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newsletter (URNA) was established to keep them informed of develop-
ments. The Fellowship work was also disseminated through presentations,
an edited book, journal articles, media coverage, and conference presenta-
tions during 2010,/11. The report of the external evaluator concluded:

The Fellowship has made a very significant contribution to moving the
undergraduate research agenda forward at a national level in Australia and
to making the benefits of strong links between research and teaching better
understood. (Brew 2010, p. 41)

TowarDs INCLUSIVE HIGHER EDUCATION

While the ALTC Fellowship marks a significant milestone in the develop-
ment of undergraduate research in Australasia, it did not stand alone. It
was itself possible because it was able to stand on the shoulders of numer-
ous researchers in a number of countries exploring the relationship
between teaching and research and implications for students’ engagement
in research. Indeed, at the time, researchers demonstrated a growing
interest in developing opportunities for undergraduates to engage in
research (see e.g. Healey and Jenkins 2009; Levy and Petrulis 2012;
Beckman and Hensel 2009), establishing ideas about the scholarship of
learning and teaching (e.g. Hutchings 2002) and developing understand-
ing of different forms of undergraduate research engagement, its benefits
and student gains (cf. Laursen et al. 2010; Lopatto 2009).

Well-established networks in the US such as the Council on
Undergraduate Research (CUR), provided numerous exemplars of good
practice as well as inspiration (cf. Boyer Commission 1999; Karukstis and
Elgren 2007). In Australia, John Willison and colleagues (2007) devel-
oped a conceptual model called the Research Skill Development
Framework, which has been an influential approach to nurture research
skills of all students in many undergraduate degrees.

Initially, our focus of attention was on short-term apprenticeship-style
undergraduate research opportunities carried out principally in vacations
as appeared at the time to be dominant in the US. However, while a few
Australian universities have summer and winter undergraduate research
programs organised either centrally or in faculties and departments, in
Australia, most undergraduate research projects are completed in the final
‘Honours’ year. Zimbardi and Myatt (2014) identified four kinds of
undergraduate research engagement in one Australian university:
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apprenticeship-style, industry project, inquiry project, and a methods
course. They acknowledged that these may be mixed. Several universities
have special research schemes for high achieving students.

As well as a mixture of different patterns of engagement, there are also
varieties in the language used to describe undergraduate research.
Research-based learning and inquiry-based learning are commonly used
interchangeably for undergraduate research while recognising that stu-
dents may engage in research in a variety of ways (see e.g. Brew and Mantai
2017). With this in mind, we found it important to extend Beckman and
Hensel’s (2009) definition of undergraduate research to fit the Australian
context:

An inquiry or investigation or a research-based activity conducted by an
undergraduate student that makes an original intellectual or creative contri-
bution to the discipline and/or to understanding. (Brew 2010 following
Beckman and Hensel 2009, p. 40. Our additions underlined)

Through all of this work it became clear that there are many varieties
and forms of undergraduate research experience and that it exists at the
level of the individual academic as well as at school or faculty level and at
university level (Smith and Rust 2011). This is clearly recognised in the
US Council on Undergraduate Research whose characteristics of excel-
lence in undergraduate research (Hensel 2012) encompass all aspects of
university functioning. However, this challenges all levels and parts of the
university, both teaching and research, institutional strategies and
objectives.

There is no escaping the fact that developing undergraduate engage-
ment in research represents a transformative agenda. Fundamental assump-
tions about the role of undergraduate students in the university, the nature
of knowledge and who is to be involved in generating it, as well as the
relationships of students to university research, all require attention. Such
challenges are embedded in ideas about students as producers (Neary
2010), students as partners (Matthews 2018; Healey et al. 2016) and stu-
dents as change agents (Kay et al. 2010), where hierarchies are questioned
and students’ relationships with academics change. Such initiatives sup-
port a more inclusive higher education; one in which students take a role
as actively participating in the academic project of the university.

These ideas are embedded in a model of universities as inclusive schol-
arly knowledge-building communities (Brew 2006). This model grew
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from investigations of research-teaching integration and practices of
undergraduate research engagement in different countries. It suggests a
transformation in higher education which enables students as partners, as
producers and /or as change agents to flourish. The hexagonal model has
six interlinked facets: research, teaching and learning, knowledge, inclusiv-
ity, community and scholarship all of which require attention (see Fig. 3.1).
The dotted lines suggest that the boundaries of the facets are not dis-
tinct, but merge into each other. The lines extend beyond the hexagon to
suggest that universities are interlinked into society and accountable to,
for example, industry, professions, family and media (Brew 20006).
Following the initial ALTC Fellowship, our development work has
been underpinned by a transformative agenda and the values and aspira-
tions of developing inclusive scholarly knowledge-building communities.
It is fair to say that we did not consciously use the model as a guide for
implementation. However, we have found it instructive to utilise it in criti-
cally analysing the subsequent spread of undergraduate research in
Australasia, specifically our seven-year project (2011-2017) and our
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current work (2018-2020) in this space. As we worked in the six domains
of the hexagonal model, we use these headings in this chapter to trace
undergraduate research development in Australia.

2011-2017: LayiING FounDpATIONS TO BUILD
UNDERGRADUATE RESEARCH CAPACITY IN AUSTRALIA

Reseavch

A key aspect of our development program was the integration of research
projects where we worked with undergraduate and postgraduate students
to carry out research into existing practice. A broad view of research was
taken as suggested by the above model.

Research was carried out by an undergraduate using a similar question-
naire to that used by Turner, Wuetherick and Healey (2008) and Spronken-
Smith et al. (2013), to interview 200 students about their awareness of
research. Interviewees were from all faculties of a large Australian metro-
politan research-intensive university. Echoing previous studies, the find-
ings suggested that these students had little awareness of research in the
university (Hajdarpasic et al. 2015).

As course outcomes were available online, we were able to search the
learning outcomes to see to what extent research, inquiry and related
activities were a focus. In fact, despite the university’s stated aim to have a
research-rich environment for students, very few learning outcomes men-
tioned any aspects of research. This suggested that the university’s broad
aim was not being implemented at the course level.

We analysed photographs of noticeboards, corridors and the campus
more generally and found that research was not very visible. This possibly
contributed to our finding that students lacked awareness of research. We
encouraged greater visibility of research, for example, corridors showcas-
ing research posters, space made available to advertise undergraduate
research opportunities, and activities etc., and this resulted in some
improvements (Popenici and Brew 2013).

We interviewed 20 academics who were engaged in developing
research-based learning, to identify their perceived constraints to imple-
mentation. Interestingly, we found they had varying definitions of under-
graduate research which appeared to have led to different forms of student
engagement ranging from atomistic and uncoordinated work, such as
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students engaging in a range of unrelated projects to develop specific
aspects of research, to holistic and integrated practices where students are
integrated into the scholarly community and engage in complete projects
from inception through to publication (Brew and Mantai 2017).

The earlier survey of provision across Australian universities interviewed
undergraduate research coordinators by telephone. This work identified a
significant gap between student demand and the availability of research
experiences across the system (Brew and Jewell 2012).

To inform policy and practice, expand staff conceptions of undergradu-
ate research and contribute to discussions of future needs, the findings of
all of these investigations were disseminated in staft development pro-
grams, university committees, conferences and journal articles.

Teaching and Learning

A staff development program was therefore designed to disseminate and
discuss research findings, enhance academics’ appreciation of undergradu-
ate research potential, and contribute to curriculum change initiatives. It
consisted of:

1. A university-wide working group (with staff and student representa-
tives nominated by the 30 or so heads of department), which met
over a three-year period to promote and communicate departmental
activities. Issues discussed included research skills development,
decision-making, ethical issues, standards, and best practice in
research-based learning.

2. Central workshops and showcases, on such topics as using research
in capstone courses, supervising undergraduate research, and design-
ing research-based undergraduate courses.

3. An online course on implementing undergraduate research built
using the website resources at http://www.undergraduatere-
searchaustralia.com offered through the university’s learning man-
agement system was made available to staft.

4. Informal discussions were facilitated face-to-face and online, for
example, via a wiki.

This program was evaluated through records of working group meet-
ings reported in university committees; workshops, events and resources
formally evaluated through exit and follow-up surveys; critical reflections
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of the working group, and scholar/ambassadors (see below); and the proj-
ect leaders reported through regular meetings.

One of the key lessons for us in this program is the importance of
engaging students in discussions of curriculum, in pedagogical research,
and in encouraging students to demand changes in their education. As
Hutchings (2002) suggests, students should be engaged in the scholarship
of teaching and learning.

Knowledge Building

Knowledge building takes place within ‘transaction spaces’ (Nowotny
et al. 2001, p. 103). This involves academics, students and others within
the academy working with other professionals and interested people and
groups so that new ideas can emerge. As mentioned earlier, discussions
during the ALTC Fellowship, identified a need to spread knowledge of
undergraduate research across the broader Australasian community. With
this in mind, in 2012 we organised the inaugural Australasian Conference
of Undergraduate Research (ACUR). The event was overwhelmingly suc-
cessful with 130 presentations given by undergraduates on topics ranging
across all disciplines; a pattern that was repeated when we organised the
second conference the following year. These conferences attracted numer-
ous student volunteers, sponsorship, academic reviewers, and comments
on social media. The best papers were subsequently published in an under-
graduate research journal (https://studentjournal.mq.edu.au/).

Following these two conferences, a grant from the Australian
Government’s Office for Learning and Teaching was obtained to make the
conferences sustainable in the longer term. A Steering Group consisting of
representatives from Australian and New Zealand universities was estab-
lished, linked to a community of individuals developing undergraduate
research worldwide. This provided a base for disseminating information
and a forum for establishing documentation ensuring the quality of future
conferences. Through this process the Australasian Council for
Undergraduate Research (ACUR) was born (see below).

Since that time, Australasian conferences of undergraduate research
have been held annually in different Australian universities. Steering
Group members work within their institutions in a variety of ways to
develop undergraduate research communities and to prepare students for
conference attendance.
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Sector-wide appreciation of the value of undergraduate research began
to be developed through the 2009 Summit. We endeavoured to build on
this by organising a Posters in Parliament event in 2014 in Parliament
House Canberra (based on the UK and the US experience), to showcase
high-quality undergraduate research to key figures and representatives
from research funding bodies as well as members of the House of
Representatives and Senators and to spread knowledge of undergraduate
research across the broader Australian community. We saw this as a way of
educating policymakers about the quality of research that undergraduates
can achieve and once again highlighting the need for funding.

Judging by written comments made by attendees, and the large num-
ber of emails of support received from Vice-Chancellors, other senior uni-
versity officials and politicians, this event certainly had national impact in
raising the profile of undergraduate research. It also had significant impact
on the student participants themselves. Students told us of their newly
gained confidence and motivation and their follow-up email correspon-
dence with various key figures as a result of the event. One undergraduate
presenter who went on to do a PhD wrote:

Both [federal politicians] showed great interest in my project, as both had a
personal connection with [topic] and were aware of how greatly it affects
the wider community. ... [One] was incredibly encouraging, and adamant
that I send him a copy of my published paper as soon as I can. In all, I hope
the event will continue in the future, as it will help draw further connec-
tions, interactions, and initiatives between students, universities, politicians,
and the government.

Owing to the high cost of the event and the lack of further funding, to
date we have been unable to arrange further Posters in Parliament events.
Other ways to promote and support undergraduate research are needed.
We recognised that this was just the start of a process and that much more
needed to be done.

Inclusivity

Many university educational development initiatives focus on aspects of
inclusivity, for example, internationalisation, widening participation, indi-
genisation and entrepreneurship. It is important that such initiatives not
only encourage inclusivity to be developed but that they also embody
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inclusive practices. In our project we tried to take an inclusive approach to
development in stimulating scholarly activity amongst students, treating
those researching with us as participating colleagues, and encouraging
them to become ambassadors for change. This involved students as full
participants at all times: investigating practice, implementing the staft
development program, and in presenting research in their universities and
in parliament.

Our program included undergraduate pedagogical research intern-
ships. By encouraging undergraduates to devise projects of relevance to
their particular departments, we intended to grow a community of under-
graduate scholar/ambassadors. Projects were supervised by departmental
academics, and students worked in partnership with a project member.
Only 12 students were involved in this way, but many of these have gone
on to take leadership roles in developing undergraduate research intern-
ships and opportunities for further research amongst their peers, to com-
plete PhDs and (in one case) a teaching qualification, to teach their own
students in research-based learning ways, and to initiate further academic
development initiatives related to undergraduate research.

Working with undergraduate students on projects of this nature chal-
lenges academics to treat students as equal partners. In collaboratively
implementing projects with their lecturers, students reflected on how they
were treated differently in comparison to their classes, thus highlighting
the challenges of creating inclusive scholarly communities.

One of our challenges on this project was to ensure that we engaged in
democratic discussion (Brookfield and Preskill 1999) with the students
working with us (including, e.g. mutual receptiveness, listening, appreci-
ating the contributions of all, and humility). We drew attention to issues
of power and authority in our discussions with academics, thus breaking
down what Brew (2006, p. 117) describes as an ‘academic apartheid’, to
lay the foundations for students becoming partners in the academic proj-
ect of the university.

Scholarship

In our program we took the view that undergraduate students should be
treated as scholars alongside academics and should be provided with
opportunities to experience the scholarships of discovery, integration,
engagement, academic citizenship (Boyer 1990) and professionalism
(Brew 2006). Through collaborating with us in working groups, in
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researching practice, in participating in organising and disseminating their
research in conferences, and in parliament, students directly participated
in these types of scholarship and although the numbers are small, feedback
suggests that the effect of participation for many of them was profound as
illustrated by this student:

I gained the understanding that the ability to conduct research is not
restricted to academics at university, unlike a common perception that
undergraduates only learn coursework and need to wait for higher level
study to undertake projects. The great showcase of expertise in differing
fields provides a great reason for more undergraduate students to answer
their own questions as it is evident that we all are indeed capable of achieve-
ment in researching exciting and relevant issues.

An example of how undergraduates created and drove a scholarly cul-
ture of research is the establishment of an entirely student-led
Undergraduate Research Internship scheme known as MURI. This
scheme was established by some of the scholar/ambassadors and others to
provide disadvantaged students with the opportunity and support to par-
ticipate in research with academics, and/or to design their own, or work
on other, research.

The peer-led structure of MURI furthers the concept of students as
partners in learning. Peer-led group sessions facilitate engagement with
research skills and build research interns’ confidence to communicate
research to each other and the wider community. Students within the
MURI program are encouraged to communicate their research to a wider
audience. One student commented:

The most beautiful thing about MURI is the team itself. They provide a
learning environment that you feel inclusive, supported and that makes you
feel enjoyable to join in and learn. (2014 MURI student)

Another student-led initiative was the undergraduate research student
society (MUURSS). Initiated by volunteers from the first Australasian
Conference for Undergraduate Research, MUURSS attracted students
who had participated in undergraduate research experience programs, and
other students with a keen research interest. The Society hosted various
events including workshops, stalls during induction weeks, social events
and a joint conference with MURI. As ambassadors for undergraduate
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research across the university, MURI and MUURSS provided pressure
groups to lobby for changes to curricula and encouraged undergraduate
research within departments.

These initiatives demonstrate the capacity of students to work not just
as academics’ partners but as initiators and drivers of change. These exam-
ples in one institution are mirrored by a growing number of student-led
scholarly initiatives in other institutions.

Communities

A number of our initiatives during this period encouraged the develop-
ment of scholarly communities where students, academics and other staft
jointly engaged in promoting undergraduate research. However, there
remained negative attitudes of many senior staff to undergraduates engag-
ing in research not just in our university but across the sector. Widespread
appreciation of undergraduate research we felt would grow through estab-
lishing a community of committed staff and students across the continent
of Australasia.

As mentioned above, our project built communities of undergraduate
researchers in Australasia and of supervisors of undergraduate research
through successive conferences where undergraduates presented their
research. These have continued to be held annually. However, their sus-
tainability is dependent upon the willingness of universities to host them
and to make funding available for students to attend them.

It is impossible to fully estimate the overall impact of such a complex
development program even in one institution let alone across the whole
sector. From the evaluations conducted at every stage there is evidence to
suggest that the program was important in stimulating a cascade of con-
tinuing developments in engaging undergraduate students in research.
This is demonstrated in: the ongoing work of former Working Group
members developing research-based learning; their continued support for
students to attend ACUR conferences; continued student engagement in
organisations such as MURI; institutions willing to host the student con-
ferences and, importantly, new strategic institutional research-based learn-
ing initiatives.

The idea of universities as inclusive scholarly knowledge-building com-
munities informed the development of a wide-ranging program across
seven years of educational development to empower and promote under-
graduate research across Australasia. Nevertheless, the program outlined
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here is just one step in a larger vision. In the next section we bring this
work up to date and discuss current developments and future prospects for
the development of undergraduate research in Australasia.

2018-2020: LooxiNG TO THE FUTURE

Approximately 1000 students representing over 40 Australasian universi-
ties have been supported by their university to present their research at
ACUR events. We know anecdotally that student presenters have made
new scientific discoveries; contributed to peer-reviewed journals; given
research presentations in disciplinary conferences (including first years
being taken for Honours students!); gained prizes and/or funding for
their research; taken leadership roles in developing opportunities for fur-
ther research amongst peers; gone on to complete research degrees, to
become academics; and to teach their own students in research-based
ways. A full-scale impact evaluation is now in train. However, in line with
our vision to develop inclusive scholarly knowledge-building communities
our recent concern has been to ensure a lasting legacy of sustainable ongo-
ing development and support of undergraduate research in Australasia.

With this in mind, our task in 2018 was to establish the Australasian
Council for Undergraduate Research as an incorporated independent
charitable organisation. This consolidated and extended the existing struc-
tures to encompass a Constitution as well as financial and reporting
responsibilities. ACUR is now administered by a small Executive Group
passionate about advancing undergraduate research engagement. It is sup-
ported by about 80 people, many holding senior university positions, who
represent Australian and New Zealand Universities and some overseas
institutions on the ACUR Steering Group. The year 2018 saw the estab-
lishment of the ACUR Student Committee which works through social
media and in a variety of ways to spread ideas and experiences of under-
graduate research amongst students.

The vision for ACUR sees it becoming a peak body for undergraduate
research, possibly funding undergraduate research scholarships, providing
support for students to attend ACUR conferences and other research
events, organising events for supervisors and institutional leaders to dis-
seminate information and ideas, exchanging information about research
scholarships available to undergraduates and more fully supporting uni-
versities in their efforts to engage their students in research. Since this
broader vision is only possible with considerable funding support and,
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since 2017, ACUR had received no university or government funding, in
2019 membership was introduced. Four categories of membership were
established each with their own particular subscription levels, member
entitlements and benefits: institutional membership (for Australasian uni-
versities); affiliate membership (for other organisations); individual mem-
bership, and student membership. (For more information and to join go
to acur.org.au/membership. or email: memberships@acur.org.au)

There is much work still to be done. One current initiative to promote
and advance the spread of undergraduate research in Australasia is an
ACUR Exchange Colloquium to be held in December 2019. This is an
opportunity for academics, supervisors, members of the ACUR Steering
Group and institutional managers to exchange ideas and hear about good
practice in supporting undergraduate research engagement. Our first
newsletter, established in 2012 (see above), is now in its 16th issue and has
grown to include contributions by student researchers as well as providing
information on current developments and upcoming events. Further, a
number of Australian universities have joined ACUR as members and we
now offer them workshops, resources and consultancy to support them in
their efforts to promote undergraduate research engagement.

CONCLUSION

In reflecting the work that we have done to support and enhance under-
graduate research provision, we hope it has been clear that many individu-
als and universities have contributed to the current state of undergraduate
research in Australia. A number of our member universities now have very
substantial undergraduate research programs and links with undergradu-
ate research initiatives overseas. Funding for undergraduate research proj-
ects remains a particular challenge. However, opportunities exist to align
the promotion and advancement of undergraduate research to a range of
current and future institutional concerns. A key concern at present, for
example, is how to prepare students to be employable through developing
graduate attributes for the future of work. Promoting research and inquiry
as ways to develop these skills presents an opportunity to further advance
undergraduate research experiences for all students.

The model of universities as inclusive scholarly knowledge-building
communities presents a bold vision requiring nothing less than a change
in institutional culture and as such the work discussed in this chapter has
merely scratched the surface. More can always be done but we hope that
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the account of our work provides a flavour of the challenges we have faced
within a small university system. We hope this offers a way of thinking
about universities’ educational and academic development based on fun-
damental values of inclusivity, knowledge-building, research, scholarship
and the development of university communities, to inspire not just under-
graduate research but other important educational initiatives.
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CHAPTER 4

Undergraduate Research in the University
Curriculum: An Institutional Perspective

Chng Huang Hoon and Wu Siew Me:

PREAMBLE

The National University of Singapore was established in 1905, starting
out as a small medical college and evolving steadily over the decades to its
current status as a research-intensive institution (see http://nus.edu.sg/
about/founded-by-the-community). Like any institution of higher learn-
ing, our institution has an established institutional quality assurance pro-
cess that entails an external review panel undertaking a full-fledged
curriculum review. In one such review in the 2004 cycle, an External
Review Panel Validation Report observed that many reputable universities
place value on inducting (junior) undergraduate students in research, and
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did not consider it sufficient that students should be passive consumers of
disciplinary knowledge. As an institution that aspires to research and
teaching excellence, this gap in our own institutional practice of encourag-
ing undergraduate rescarch triggered the institutional response in 2005
that took the form of a series of actions to provide more opportunities for
and recognition of undergraduate research. Among the specific details of
this response are (RO.525/05, Outstanding Undergraduate
Researcher Prize):

e The introduction of an Undergraduate Research Opportunities
Program (UROP) in the Science, Engineering and Computing cur-
riculum, in addition to what already exists within faculty cur-
riculum; and

e An introduction of an undergraduate research prize, called the
Outstanding Undergraduate Researcher Prize (OURP).

Much has happened in the 15 years that have lapsed since this review and
plans implementation. UROP, for example, has been implemented in
Science, Engineering, and Computing since 2005,/2006 and has taken
root in other faculties including the Faculty of Arts & Social Sciences (in
2009); and the OURP is an award for best student research projects, and
has been open to all NUS students for over a decade.

This chapter presents the research opportunities landscape in our insti-
tution by examining the extent in which four of our major faculty curricula
have provided avenues for undergraduate student research. These four
faculties—Science, Engineering, Computing, and Arts & Social Sciences
(FASS)—are chosen because the first three were the original faculties
named in the 2005 response to introduce UROP into the curriculum,
with FASS coming on board in 2009; and also because today, these four
faculties are the four biggest faculties with a current combined enrollment
of 18,000 undergraduates (i.e. 64.3% of total current NUS enrollment)
and together, they impact a big slice of the NUS student population.

Through a focused email survey and follow-up interviews with the
respective curriculum chairs of the above four faculties, we gathered fac-
ulty inputs on their curricula and present the different tensions that drive
the direction of each of these curriculum. The internal and external factors
that have enabled or hindered the infusion of research opportunities
within the curriculum are highlighted. These specific cases are offered
against the backdrop of the definition of undergraduate student research



4 UNDERGRADUATE RESEARCH IN THE UNIVERSITY CURRICULUM... 59

provided by the Council on Undergraduate Research (n.d.), and
contextualized within a consumer—producer framework (Illinois-Urbana
Champaign’s UR framework, cited in Hensley 2015). We conclude with a
reflection of the challenges for the curriculum as these faculties respond to
the realities of the nature of the workplace and its demand for “future-
ready graduates.”

RESEARCH, INDUSTRY, AND THE CURRICULUM

In the “Introduction” to her book, A Connected Curviculum for Higher
Education, Dilly Fung asks: “can we create better spaces for critical dia-
logue within and across disciplines?” and to make “better connections
between academics, students and ‘real world” communities?” (Fung 2017,
p. 1) We believe it is important to foster connections between the research
that academics do, and the university curriculum and increasingly, also to
be connected to the professions. The intellectual capital and research capa-
bility available in research-intensive institutions means that they are well
placed to make available a wide range of research opportunities for under-
graduate students (Howitt et al. 2010; Desai et al. 2008) and to empha-
size the scholarly research process in the curriculum. The academic
commitment to scholarship is further driven by a firm belief that rigorous
disciplinary training has clear derivable benefits, such as cultivating resil-
ience (Lam and He 2019); and gaining skills like design and hypothesis
formation, data collection and interpretation, information literacy and the
development of professionalism through opportunities for publications
and presentations, enhancement of professional credentials (i.e. building a
resume), and the development of relationships with mentors and other
professionals (Lopatto 2006, cited in Osborn and Karukstis 2009, p. 2).
However, as Harland (2016) puts it, the culture in research-intensive
universities where academics as researchers are socialized and incentivized
as research beings also often results in research being defined and con-
ducted from faculty perspective (i.e. faculty-led) than from student learn-
ing perspective (i.e. students given autonomy to initiate research focus).
This strong academic identity that inclines the faculty community toward
research, however, is not the only driving force shaping the undergraduate
curriculum. As we will show, our undergraduate curriculum faces different
internal and external pressures, the latest being pressure from industry
stakeholders. Riding in tandem to this is students’ pragmatic choice to opt
for industry-based training, favoring credited internships and work—study
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programs over an immersive research pathway, so as to gain an advantage
in the world of work. Each faculty curriculum discussed in this chapter has
accordingly been reshaped in order to make appropriate responses to these
different tensions.

A CONSUMER—PRODUCER FRAMEWORK
OF UNDERGRADUATE RESEARCH

The Council on Undergraduate Research (CUR) defines undergraduate
research as “an inquiry or investigation conducted by an undergraduate
student that makes an original intellectual or creative contribution to the
discipline.” (2019) This definition emphasizes students’ engaged learning
that takes the form of a research cycle where students, supervised by a
faculty member, identify and inquire into research problems through
applying specific research methods, ask complex questions, and present
their work to peers and instructors, and, in some cases, even publish in
undergraduate research journals.

The CUR definition, however, does not specify the conditions under
which undergraduate students are enabled to make original contributions
to their disciplines (e.g. to what extent the research is student- or faculty-
led; the role of the supervisor; or if students function within groups or
conduct individual research). In addition, the CUR definition that rests
on original contributions may be difficult to achieve for the majority of
students, and raises the question if such highly original research is meant
for the chosen few (Healey and Jenkins 2009, p. 35). These issues will be
discussed toward the end of this chapter after we have presented specific
disciplinary cases drawn from interviews with key colleagues overseeing
our undergraduate curriculum.

A Continuum of Undergraduate Research (University of Illinois at
Urbana-Champaign’s Office of Undergraduate Research, cited in Hensley
2015) provides a seven-stage process that is useful in framing the nature of
undergraduate research. Undergraduate research develops as a continuum
that ranges from student consumption of knowledge on one end (i.c.
faculty-led, with little/no student autonomy) to student production of
knowledge on the other (i.e. student-defined, with the student initiating
the research activity). In between these two end points, students incre-
mentally learn about research and its methodologies, and engage in
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faculty-led or replicated research toward the end stage of original under-
graduate research.

Though students’ development of research capabilities may not pro-
ceed linearly, the continuum nevertheless characterizes the stages of
growth implicit in the research learning process. The research experience
initially addresses the learning of research skills and dispositions through
what is termed by Healey and Jenkins (2009, p. 6) as research-led, aimed
at grasping current research in the discipline (i.e. knowledge consump-
tion) and research-tutored, which exposes students to more active engage-
ment through disciplinary discussions. At these stages, experience with
research-orientated situations allows for the development of research skills
and techniques, which then lead to research-based experiences that involve
the more active undertaking of research and inquiry that can contribute to
knowledge building.

Fung (2017) noted that orientation toward what knowledge is affects
how research is conceptualized in that discipline. The conceptualization of
undergraduate research in disciplines like Engineering and Computing
might favour problem solving and product design. In contrast, under-
graduate research in the Humanities may lean toward theoretical and ide-
ological debates that push the boundaries of ideas (Aditomo et al. 2013).
As such, the actual research tasks that students are involved in as part of
their undergraduate research can vary across disciplines, although the
underlining processes of engaging students as knowledge consumers and
then developing them to be knowledge producers may be shared.

To understand the undergraduate research landscape in the four major
faculties—Science, Engineering, Computing, and Arts & Social Sciences—
and to gain a deeper understanding of the nature of available research
opportunities, we issued an email to the key colleagues overseeing the
curriculum in four faculties, requesting for an overview of key research
opportunities each has in the curriculum. This was followed by two
focused interviews with these curriculum chairs. We also bring to this
study our direct experience as academic leaders who have worked in our
institution for decades; and the many conversations about the undergrad-
uate curriculum we have had with colleagues from across the university.
We discuss these curricular overview and the details of the dominant
research opportunities available in each faculty in what follows, keeping
both the CUR definition and the undergraduate research continuum
frame in view.
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THE DuAL RESEARCH-INDUSTRY PATHWAYS

IN THE CURRICULUM

Undergraduate Research/Industry Pathways

in the Science Curviculum

Research platforms Year 2 Year3 Year 4 Remarks
in Science

Independent Elective; eligibility criteria: GPA of 4.5

Study Modules/ (except students from University Scholars

ISMs (4 credits) Program) and above; max of 2 ISMs

Undergraduate Elective; Students
Research students choose moving
Opportunities from a list of toward
Program/UROP faculty defined UPIPs
from 2009 (4-8 projects

credits depending

on duration)

Undergraduate An elective for

Professional the majority but

Internship compulsory for

Program/UPIP, Food Science

from 2015,/2016 students.

(4-12 credits

depending on

duration)

Final Year Project/ A degree requirement  Students
FYPs; in existence but replaceable by FYIs; moving
for decades taken across two towards
(12-16 credits semesters; faculty FYTs

depending on
duration)

defined—students
choose from a list of
available projects

(continued)
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(continued)

Research platforms  Year 1 Year 2 Year 3 Year 4 Remarks
in Science

Final Year An alternative to FYP >50% of
Internship (FYT); for majors like Life students
from 2015,/2016 Science, Chemistry, opt for
(16 credits full Food Science, this
time) Environmental Science  pathway

Data Science; taken
across one semester;
project defined by
faculty-approved
companies,
co-supervised by faculty
(mainly administrative)
and industry person

Lab-based courses; Fundamental content focus in Years 1 and 2, moving to

4 credits, in advanced content in Year 3; and then into more
existence for research-oriented work in Year 4; elective in some majors
decades but compulsory for Life Science and Chemistry

A Science Education is an induction into the scholarly knowledge-building
scientific community, with students taught to adopt a scientific attitude
toward discovery, with a strong focus on hypothesis formulation and test-
ing. Students embark on their scientific journey of discovery through an
immersion in laboratory experimentations from Year 1, with research
defined as an activity that embeds the stages of discovery from observation
through hypothesis testing, to knowledge generation. The Science under-
graduate student in NUS (and elsewhere) is literally thrown immediately
into essential lab courses that required students to make observations, test
hypotheses, and perform analysis. The centrality of experimentation in the
curriculum defined around the process of knowledge discovery may be
said to define what it means to be a student of Science.

The Science curriculum provides a fairly wide range of undergraduate
research platforms that include lab-based courses for all years, UROP
and UPIP in Years 2 and 3; to the final year project in Year 4, and within
the last five years, other options like internship are more widely avail-
able. All these research options are undertaken by individual students
(rather than group, except for Math), and most are faculty-defined
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though the student can choose or sometimes negotiate the specific
topic. Internships (UPIP and FYIs) however, are industry-led, though
the Faculty determines which companies to put on their approved list of
internship hosts.

Given these available research opportunities, one possible route for a
Science student is to pursue a research-focused pathway by accessing up to
16 credits in UROPs and 16 credits for the FYP—this total of 32 credits
takes up 20% of the entire Science 4-year curriculum. However, in recent
years, this pathway has faced stiff internal and external pressures and com-
petition from the promotion of an industry-focused pathway. Internally
and externally, the Science Faculty is under pressure to be responsive to
the changes and demands of the workplace, with the central administra-
tion speaking a life skills discourse and the employers asking for more
“workplace- ready” graduates. The Science student who chooses to privi-
lege industry experience can forego the research path and access up to 16
credits in UPIPs and another 16 credits through the FYI—again making
up 20% of the Science degree. The Faculty has reported a trend of “los-
ing” students from the academic/research pathway to the industry-based
pathway, with as much as 50-60% of Science majors choosing the intern-
ship route. This does not bode well both for faculty who are in need of
research students in their labs, and also for a curriculum that aspired to be
more integrated and research-based.

In short, in today’s push for employability of graduates, and stakehold-
ers’ calls for “industry relevance” in the way universities deliver the cur-
riculum, the scholarly commitment to infusing discovery and research, in
building a knowledge-based community of scholars, has been somewhat
diluted as research opportunities give way to more skills-based teaching.
The emphasis on scholarship and community and their intersection with
teaching, learning, and research is forced to yield to pragmatic consider-
ations and industry needs.
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Undergraduate Research/Industry Pathways
in the Engineerving Curviculum

Research Year 1  Year2 Year 3 Year 4 Remarks
platforms in
Engineering
Independent Elective, typically student-defined Can be a

Study Module/
ISM (4 credits)
Undergraduate
Research
Opportunities
Program/UROP
(4 credits)
Final Year
Project/FYP
(6-12 credits
depending on
duration)

Internship (10
credits)

NUS Overseas
College (NOC);
6 months to

1 year startup
stint (35 credits)

Innovation &

Design Program,
IDP (48 credits)
Co-Op program
(started in 2019)

Elective, Individual or
group, 2 semesters max,
can be student-defined or
negotiated or
faculty-defined

May be an
clective or
compulsory
depending on
the program;
can be
student-defined
or staft-defined

Compulsory,

semester-

long,

industry-

driven

Elective path that is
usually undertaken in
Year 2 or Year 3

A second (smaller) major; an elective pathway

52-week attachment with a relevant host and
16 weeks for the capstone project; an elective
program

group project
(e.g. in Math)
Only ONE
UROP allowed

About 10% are
student
defined

projects

Attachment to
research
institutes
possible but
<10% in this
category
Student
numbers
increased from
73 to 100 per
year; subsumes
compulsory
internship
option

6 students in
the pioneer
batch
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In the Engineering curriculum, several undergraduate platforms are
available for students to gain some exposure to a mixture of research and
industry-based experiences. These are the compulsory internship (launched
in 2015,/2016), UROP (since 2005), and the Innovation & Design
Program (about a decade old) in addition to long-standing platforms like
ISMs and FYPs. Similar to Computing (see below), while fundamental
“deep tech” research is undertaken by faculty members and underpins the
work of a professional engineer, there is an applied dimension that focuses
on solving real problems presented by the Engineering industry. The
Engineering curriculum appears to be geared directly toward producing
graduates who are able to meet the holistically predefined outcomes from
specific accreditation boards, with 75% of the curriculum aligning with
Board requirements. Our interview with the Engineering curriculum chair
revealed that this Board specification rests well with the faculty.

In Engineering, research projects are platforms to train students to
apply (rather than to discover) Engineering principles to solve “real life
problems” so that they can one day be accredited functional engineers.
Most Engineering courses have a problem-solving orientation. Technical
electives (with a small project tagged on as a course requirement) that
teach specific principles and skills occupy prime space in the curriculum.
Similarly, UROP, while available from the sophomore year for Engineering
students, is an optional pathway, and so are some departments’ final year
projects (FYPs). Many research projects remain faculty-led (though the
specific details may be negotiated) rather than student-initiated (except for
ISMs). The relatively low enrollment numbers for some of these research
opportunities testify to students’ own preference to privilege professional
practice rather than scholarly pursuits. Like Science, there is a perception
among students that the research path is a more challenging route to pur-
sue, and that there is “no future” in pursuing a scholarly route. The gen-
eral opinion among colleagues we spoke to over the course of our work in
the university is that research lies outside many students’ comfort zone
and is not favored as a pragmatic choice of a career, given how small
Singapore academia is. In this light, scholarship is seen as separate, though
embedded, for the most parts, as the academic communities in these dis-
ciplines pursue their interests in fundamental research, in knowledge gen-
eration and serve as expert practitioners in their industries, even as they
train students primarily to become professionals practicing in more
problem-driven professional work domains, as members of the profes-
sional (as opposed to the scholarly) community.
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There exists, however, a number of special program options in the
Engineering curriculum. The Innovation and Design Program in
Engineering affords multiyear training that can potentially allow highly
capable students to innovate and generate new knowledge. Such special
programs teach relevant frameworks and methods and counts for one-
third of the degree for the 150 students who enroll each year. The work—
study Co-Op program is new and has only 6 students in the first cohort
undergoing a 68-week stint that exposes them to different pathways. The
NUS Overseas College (NOC) route is an entrepreneurial path that
emphasizes startup. Engineering reports about 10% of its students choos-
ing NOC in the past year, with gradual increment experienced each year.
Together, these multiple pathways are available to students with different
capability levels and interest.

Undergraduate Research/Industry Pathways
in the Computing Currviculum

Research platformsin  Year 1 Year2  Year 3 Year 4 Remarks
Computing
Independent Study  Can be taken anytime, but generally from Year 2
Module/ISM (4 onwards, an elective
credits)
Undergraduate Elective, About 10
Research across two students per
Opportunities semesters semester
Program/UROP (8
credits)
Final Year Project/ Elective,  Up to 15MC
FYP (12 credits) across two for Double
semesters  Degree
Program
students
Internship (12 Compulsory; Can be
credits) usually replaced by
undertaken at FYPs if
Year 3 student’s GPA
is 4.0 and
above

(continued)
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(continued)

Research platforms in Year 1 Year2  Year 3 Year 4 Remarks
Computing

NUS Overscas Elective path that is Over 120
College (NOC); 6 usually undertaken in students per
months to 1 year Year 2 or Year 3 semester

startup stint
(between 24 and 48
credits depending on

duration)
Turing Program 4-year elective program for highly capable About 15
research inclined students; includes a UROP and  students per
FYP component that gives 24 credits. year.
Co-Op program, in  Up to 64-week attachment to a relevant host An elective
existence since program for
2017,/2018 Info Security
and Business
Analytics

majors; about
10 students
per year

The Computing curriculum is very similar to the Engineering curriculum
in many ways, with Final Year Projects/FYPs and internships require-
ments, elective UROP, and ISMs. A student in Computing can access up
to 28 credits in industry-based internships at both faculty and university
levels—17.5% of the total curriculum space. In addition to this, a student
could also access an NUS Overseas College/NOC to pursue a startup
experience, and this could take up to a full year of study abroad (i.e. up to
48 credits). A student pursuing a more research-intensive pathway, how-
ever, can also gather 24 credits if he /she is enrolled in the Turing Program,
and with a UROP thrown into this mix, could possibly earn up to 32MCs
on this path. Like the Engineering program, Computing also allows for a
Co-Op pathway of 64 weeks for two of their major program students,
namely, Information Security and Business Analytics, though only 10 stu-
dents per year may take advantage of this route.

Because Computing students are expected to function professionally in
the Computing industry, research in Computing may be pure or applied,
or both. For example, the Turing Program, aimed at highly capable stu-
dents is pitched toward pure research but also has an applied dimension.
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A visit to the Computing webpage says that the Turing Program encour-
ages students “to pursue fundamental work, to take bold new direction,
and to make concrete contributions to the world. This special programme
therefore aims to nurture students who aspire to engage in a pure research
career in computing.” The program description further states: “The
Turing Programme is most suitable for students who love to solve techni-
cally challenging problems and are able to handle both theoretical and
practical work.” This special program teaches relevant frameworks and
methods and caters to students who meet and maintain a minimum GPA
score of 4.0 (out of 5.0) throughout their candidature. About 15 students
are trained annually in this program.

What perhaps distinguishes Computing from the other disciplines dis-
cussed here is the relative autonomy the faculty has in determining its
curriculum. The Computing School does not have an Accreditation Board
to align with, and employability for its graduates is not an issue in today’s
demand for computing and computational expertise. The strength of the
market demand for able computing graduates has allowed some room for
Computing to dictate its curriculum. The high demand for graduates who
can work in coding, programing, and data science is such that students are
gravitating not just to the Computing school (with enrollment increased
sharply over the years from a few hundred to 1200 in 2019), but also
toward the industry, with declining number of students opting to pursue
the research pathway that many perceive to be either challenging or as not
all that needed for a bright future. The challenge for students opting for
the industry path, however, is the struggle to fit what needs to be com-
pleted within the semester frame.

Undergraduate Reseavch/Industry Pathhways in the Arts & Social
Science (FASS) Cuvviculum

Research Year 1 Year2  Year3 Year 4 Remarks

platformsin

EASS

Independent Elective, student Students need

Study Module/ initiated but to choose

ISM (4 credits) negotiated with between ISM
supervisor and HT

(continued)
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(continued)
Research Year 1 Year2  Year3 Year 4 Remarks
platforms in
EASS
UROPD; in Elective,
existence since faculty-led (for
2009 (4 disciplines like
credits) Psychology)
Honors Elective available for ~ Students need
Thesis/HT (15 those who qualify to choose
credits) (3.5-4.0 GPA); between an
8000-12,000 words; HT or ISM
faculty defined topics
but student can
negotiate in most
departments
Internship (4-8 a) Elective, department-defined Students can
credits) internships are aligned with the do more than
discipline and hence the most one internship,
restrictive and therefore less gathering 12
popular credits in some
b) Elective, Faculty-based cases

internships are most flexible in
terms of allowing students to
choose an industry of their
choice

The Faculty of Arts & Social Sciences (FASS) admits a cohort of about
1500 students (roughly 20% of university annual enrollment) annually, of
which 300 (or 12% of Faculty enrollment) eventually become Psychology
majors, one of the most popular FASS departments (the others being
Economics, Sociology, and Communications & New Media). All FASS
departments have offered UROP since 2009, though the most recent uni-
versity data showed Psychology to be the most UROP-active departments,
due largely to the department’s lab-based nature. All FASS departments
share roughly the same range of research platforms. The Honors thesis
(HT), for instance, is a faculty fixture though FASS departments vary in
their rules relating to which category of students could access this option.
In Psychology for example, a GPA of 4.0 (out of 5.0) is needed to access
the thesis option whereas other departments may require just 3.5. The
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independent study module/ISM is an alternative to the HT, and due
largely to the shortage of faculty supervisors, an FASS student today has
to choose between an ISM or HT. With the range of research-type activi-
ties available to students, while an FASS student can take up to 27 credits
(almost 17%) in research experience, it is possible to avoid this path totally
(except for the minimum 4-credit space for the compulsory lab-based
course in Psychology).

In the last decade, FASS has made the internship available as an elec-
tive. In August 2019, FASS launched an “FASS 2.0 Industry Tracks” that
“offer[s] students the option to complement their Arts and Social Sciences
education with industry-relevant training and experiences, whilst pursuing
their majors” (fas.nus.edu.sg, accessed 21 November 2019; Teng 2019).
The five tracks that were identified after consultations with key internal
and external stakeholders encompass major industries that FASS graduates
commonly work in, including public administration and banking. Each
industry track requires the student to access an industry seminar, capstone
career preparation and skills modules, and internship, which totaled 16
credits (i.e. 10% of the curriculum). This provision of an additional embed-
ded pathway within the broader faculty curriculum is a response to the
“workplace readiness” discourse circulating both at state and industry lev-
els and to some extent, students demand for internships (a takeup rate of
at least 40% of an FASS cohort). The tensions within the curriculum are
evident.

Within FASS, research is still largely understood as involving a substan-
tial amount of literature review, some amount of data gathering, quantita-
tive and /or qualitative analysis and interpretation. The output is to extend
an argument, or offer a new way of understanding a human phenomenon.
But due to the diversity of FASS disciplines, spanning the Humanities to
the Social Sciences, the details involved in research may differ. For exam-
ple, a Humanities subject like English Language has standard research
projects (e.g. the Honors thesis) which are largely narrative essays with the
necessary literature review and some amount of quantitative and /or quali-
tative data. This situation is in stark contrast with a Social Science subject
like Psychology, where from the get-go, Psychology students are taught
research skills in data gathering, hypothesis testing, and analysis. For the
most parts, FASS research projects are faculty-led (e.g. Psychology lab-
based research) though there are opportunities (like ISMs and HTs in
Humanities) that are often student-initiated.
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DiscussioN

It is evident that the four key faculties we investigated—Science,
Engineering, Computing and FASS—have a range of research opportuni-
ties for undergraduate students in NUS at different points in their candi-
dature. Some of these avenues are available to a select group of students
(e.g. the Turing program) and some are much more open (e.g. ISMs).
Many of these research opportunities remain individual rather than group
projects in spite of their labor-intensiveness. Most projects are faculty- or
industry-defined, though students can negotiate the topic focus (i.e. fall-
ing around 5 or 6 on the consumer-producer continuum), with relatively
more freedom allowed for student-defined topics especially for the inde-
pendent study module /ISM and thesis platforms (i.e. moving toward stu-
dents as producer on the consumer—producer continuum). Increasingly,
such research avenues are pushed into the elective or alternative space (e.g.
the Final Year Project/FYP and the Honors Thesis/HT are two key exam-
ples) and some part of curriculum space appears to be taken over by
industry-linked projects realized on internship and other program (like
FASS 2.0) platforms.

As to the originality criteria set by the Council on Undergraduate defi-
nition referred to earlier, generally, undergraduate research is not expected
to be highly original but all the curriculum chairs we interviewed agreed
that the project has to be “novel” in some way. In most departments,
there is an explicit requirement that the student does not simply replicate
an existing study, or focus on just a critical literature review. Collecting
some new data, or formulating a new hypothesis, or applying a new frame-
work, can qualify for originality. In these faculties, the high bar for origi-
nality is reserved for postgraduate students pursuing a Master or a
doctorate, where contributions to the discipline become a key factor.

A varied range of research opportunities are available to the under-
graduate student in our institution. About 24-32% of faculty curriculum
space could be exercised by (at least some groups of) undergraduate stu-
dents to pursue research. However, these curricula have been facing a
challenge to their disciplinary focus on learning through research and
inquiry; namely, the push from within and outside the institution toward
more skills-based and industry-linked experiences, and the shift in some
students’ preference for the industry-defined pathway. There is therefore
an ongoing tussle between the intellectual emphasis in undergraduate
education and the trend toward industry exposure for enhanced graduate
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employability. All four faculties have been asked in recent years by both
the university management and industry partners to infuse more “industry
relevance” in the respective curriculum through internships and industry-
linked projects because alumni and employers’ feedback have indicated
that some graduates do not appear to be as “workplace ready” as some
employers like them to be.

The university response to external feedback to recalibrate the curricu-
lum in favor of internships has resulted in the birth of two alternate path-
ways in these four faculties. For example, Science makes available up to
20% of curriculum for either research-based or industry-based learning;
and FASS has just launched five industry tracks (10% of curriculum space)
in its newly revised curriculum in 2019. Even so, at least in the past few
years, the Science faculty has experienced an “exodus” of students, with
more than 50% choosing the industry pathway over the research-based
pathway. However, our interview with Science revealed that there is some
early evidence that this trend may not continue to climb as steeply as at
first introduction of the dual pathways. A recent study by Lam and He
(2019), for example, showed that while some students perceived the
research pathway to be more challenging, there are also students who
recognize the benefits of the research pathway that they felt have also
equipped them with life skills (that an industry-based learning is predomi-
nantly expected to do). Students who have undergone the research path-
way in the Lam & He study have in fact rated “resilience” as an attribute
they felt they have gained from the rigor of doing disciplinary research.

In their study comparing students’ perceptions of the benefits of
research-based (RL) and work-integrated (WIL) learning, Lam and He
(2019) found that students who undertook the industry pathway have
consistently evaluated RL to be not as good as WIL in terms of enhancing
verbal communication and professional awareness. The pragmatic nature
among many Singapore students may also have a substantial influence on
students’ choice of industry-linked routes (Choo 2019), as there is the
belief, though not fully substantiated, that having multiple internships
increases the possibility of a future job with the specific internship host.
Added to this is the perceived difficulty of research pursuits, as Lam & He
found among their study subjects.

The balance tilting toward the industry-linked curriculum pathway is
further boosted by the fact that the government, the university manage-
ment, alumni, and the Singapore industry have actively taken up the dom-
inant global discourse about the need for “future-ready graduates,” who
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are equipped with life skills (read: nonacademic or beyond academic), who
can nimbly function in a future workplace that is shaped by the wider
forces of technological advances and the social needs of a first-world soci-
ety. All these, together with some students’ preferences for a more “realis-
tic” dimension to their education, have exerted much pressure in the
recent five years on the university curriculum.

What does all this mean for those of us who are committed to a disci-
plinary research-driven curriculum? What benefits can we articulate to per-
suade students and other stakeholders that there is still great value in
maintaining an intellectual focus in undergraduate education? It is heart-
ening that there are students who have themselves expressed the value of
disciplinary training. Our interviews with the curriculum chairs revealed
that students regularly observed in their final presentation of their final-
year projects and UROP that these experiences have deepened their aware-
ness and increased their understanding of the discipline, connecting for
them the theoretical base of the discipline with the application that their
projects required them to do. Moreover, student informants in the Lam &
He study have evaluated WIL to be not as good as RL in terms of cultivat-
ing resilience, and infusing them with disciplinary knowledge and skills.
Another finding in this study revealed that RL students perceived the RL
path to be more challenging than WIL. For example, “resilience” has the
highest mean rating by RL students, suggesting that RL students recog-
nized its importance and had learnt resilience after going through a more
intellectually rigorous program.

Interestingly, quite apart from students’ own perception of their learn-
ing gains on either pathways, Lam & He found that there were no signifi-
cant differences in perceived learning gains between RL and WIL for
employability and most interpersonal skills (except verbal communication,
which registered higher in the WIL group). The authors believe there is
opportunity for us to shape students’ perception of the relative advantage
offered by either pathway. In addition, they believe that if we explicitly
articulate the value of a more rigorous disciplinary training to students
(e.g. that research trains the mind and builds resilience in addition to fuel-
ling disciplinary curiosity), we may be able to counter students’ percep-
tions that may have contributed to the rising popularity in the WIL
pathway and the migration of students from RL to WIL.

In addition, Fung has argued that there are ways to embed work-related
learning opportunities into the curriculum that allow students to develop
work-related knowledge and skills (Fung 2017, pp. 87-88). This kind of
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embedding is what FASS 2.0 and the mixed pathways offered by Science
have done. This may mean allowing for “messier,” less academically con-
trolled activities or relinquishing some curriculum space to accommodate
the realities of the workplace. There is, however, a need to explicitly guide
students to translate and connect their disciplinary learning with their
experience in industry and to communicate their training to external
stakeholders.

The different kinds of pressures on curriculum aside, faculty mindset
toward research, industry-based education, and the curriculum remains a
perennial issue for the institution. Our direct experience as academic lead-
ers of curriculum in our institution informs us that many faculty members
still largely compartmentalize their undergraduate teaching and their own
scholarship, seeing the two as not always aligned, as is evident from the
way curriculum designers separate research opportunities from taught
courses (except in the special research-intensive program). Furthermore,
the issue relating to student autonomy in defining their own research
agenda requires faculty members to be prepared to relinquish some
amount of control we traditionally exert over the curriculum. As Fung
(2018) noted, students need “to develop a strong and confident voice”
(p- 86). She further argued that “By learning richly through active enquiry
from the beginning to the end of their degree programmes, students
engage critically with the kaleidoscope of pictures and voices that sur-
round them and confront the importance and limitations of evidence and
‘truth’. In doing so, they not only acquire the knowledge, understandings,
and skillful practice they need for the future, they also explore and develop
their own identities, places, and voices in the academy, in the professions,
and in the world.” (p. 86) A radical form of course redesign is therefore
needed, which would enable students to “connect academic learning with
workplace learning” (Fung 2017). The basic disciplinary training should
be provided for all students, whatever pathways they choose, because we
believe this cultivation of a habit of mind, of curiosity, rigor, and resilience
are important life skills too. What is of crucial importance too in the years
ahead is to facilitate the connection to the world of work and granting
students the autonomy to define those connections and their journey
through the curriculum.
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EPILOGUE

This chapter has outlined the undergraduate research landscape in four
main faculties at our institution. We observed that the university curricu-
lum that once enjoyed a high level of autonomy is now increasingly expe-
riencing the pressure from different stakeholders outside the academy. A
balance has to be struck in navigating these different tensions. We believe
that a new equilibrium will settle in the next five years as all of us in our
different capacities adjust to new needs and deliberate over the benefits of
the different pathways.
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CHAPTER 5

Preliminary Perspectives on Undergraduate
Research in Egypt

Amani Elshimi

BACKGROUND

The higher education landscape in Egypt is a massive, bustling and rugged
place, yet one holding promise for growth and yield. The Ministry of Higher
Education and Scientific Research’s (MoHESR) 2018 statistics list 27 pub-
lic universities (including the Islamic Azhar University, which alone has 26
branches), private universities, and 188 technical, nontechnical and voca-
tional colleges—the later are non-university degree-awarding higher educa-
tion institutions. The number of undergraduate students enrolled in all
departments in 2018 totaled 2,901,209 (Mangumar 2018). Such high
numbers of youth capital promise great potential. Despite various campus
challenges—such as over-enrollment, underfunding, and dilapidated facili-
ties in public universities, and soaring tuition costs in private universities—
there are multiple examples of undergraduate student engagement and
inquiry on Egyptian campuses. Some of these examples are intentionally
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enabled by supportive university structures, others are driven by students or
faculty mentors. This chapter provides a brief overview of multiple univer-
sity successes, followed by a detailed case analysis of the American University
in Cairo (AUC), a private liberal arts institution with an evolving infrastruc-
ture for supporting and expanding undergraduate research. These develop-
ments are placed, where appropriate, in the context of the relevant Arabic
and English published scholarship on undergraduate research.

Undevgraduate Reseavch in Egyptian Public Universities

Various conceptions of research exist in the literature, offering different
frameworks to understand how universities approach and integrate under-
graduate research within their structures. The experience of Egyptian uni-
versities in recent years is examined, here, specifically within Angela Brew’s
model (2003).

In 2019, Egypt articulated national strategic goals for the advancement
of higher education and research, outlining a number of achievements and
initiatives that focus on the development, modernization, and rank-
enhancement of Egyptian universities, and on the strengthening of student
competencies and career preparedness, especially in the areas of entrepre-
neurship and development-oriented creative problem-solving (Al-Khutta
al-Tanfidbiyya 2019). The years 2017-2019 oftered opportunities for
engaging young scholars and policy makers together in dialogue and stra-
tegic planning. A World Youth Forum was organized in the coastal city of
Sharm el Sheikh, both in 2017 and 2018, inviting thousands of young
people from over 100 countries to participate in discussion of global issues,
largely with a vision to forward the United Nations Sustainable Development
Goals. In April 2019, the first Global Forum for Higher Education and
Scientific Research (GFHS) was, also, held, with the “intention of conduct-
ing insightful action-oriented discussions and attaining wide-ranging per-
spectives for the purpose of envisioning the next 10 years of Higher
Education and Scientific Research in a global, interconnected, and border-
less world context” (GFHS 2019). Instituting opportunities to support
undergraduate inquiry and experiential learning was part of the discussion.

While there is no articulated definition or national strategy for develop-
ing “undergraduate research” pedagogies and structures, the term “action-
oriented” may be a keynote, defining not just the discussions on educational
reform, but the type of research planned for and expected of university
students. The World Youth Forum, the Global Forum for Higher
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Education, and the Ministry strategy place emphasis not on “an original
intellectual or creative contribution to the discipline,” as is the Council on
Undergraduate Research definition, but on an original solution to problems
in the external physical environment. There is barely any reference in the
language of the Global Forum agenda and the MoHESR goals to engage-
ment in research in the sense of analyzing the complexity of concepts,
questioning theory, understanding the nature of disciplinary knowledge,
or participating in the construction of knowledge. The emphasis comes
from a business/industrial discourse, employing terms such as “innova-
tion,” “industrial revolution,” “emerging technologies,” “global chal-
lenges,” “digitalization,” and “leadership.”

These opposing conceptions of research are neatly interpreted by
Angela Brew’s (2003) model of research. Brew offers an interesting cate-
gorization of research, mapping the relationship between research and
teaching in quadrants, based on whether the priority of the research is the
external product or internal process, and whether the researcher is the
focus of the process or not.

Table 5.1 illustrates Brew’s model.

Brew explains each of the “views,” concluded from a qualitative study
that analyzed interview responses from 57 Australian educators, as follows
(2003, 6-7):

e Within the external dimension, expectations are “external to the pro-
cess of doing research.” The Trading view prioritizes products that
focus on the advancement of the researcher, such as grants and pub-
lished papers. The Domino view prioritizes products that “push the
frontiers of knowledge” such as answers or solutions to complex
issues. The researcher is not the focus.

e Within the internal dimension, expectations “look inward.” The
Journey view prioritizes the researcher’s “transformation” and

Table 5.1 Brew (2003, 6)

Research is oriented | Research aims to The researcher is The researcher is
towards present to, or the absent from, or
focus of, awareness | incidental to,
awareness
External products Produce an outcome | Trading view Domino view
Internal processes Understand Journey view Layer view
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“journey of discovery.” The Layer view prioritizes the meaning-mak-
ing, and the creation of “reliable, systematic information.”

The action-oriented philosophy, therefore, that guides undergraduate
research engagement in most Egyptian universities, may be interpreted
within Brew’s external Domino view, where the focus is on solving prob-
lems and addressing local and global issues. Researcher development is not
the focus; nor is the process of research and critical inquiry. The important
outcome is the significance of the product. This is not a new vision. Even
historically, despite dire conditions of the educational and physical infra-
structure for research in public universities, it is undergraduates in the
applied disciplines of the natural sciences, engineering and architecture,
computer science, agriculture, dentistry, and media studies, amongst oth-
ers, who have long been required to submit a research-based graduation
project, offering a new mechanical technique, solution, or innovation.
Each of these disciplines normally offers a capstone research methods
course, where groups of students engage in their first and /or most signifi-
cant experience with hands-on research, mostly mentored by teaching
assistants (TAs). Most students work with meager self-funded (usually
parent-funded) resources, scarce essential materials and equipment, often
oversized groups of varied competencies, and limited access to key infor-
mation sources. Despite these limitations, the students persevere and work
diligently, building autonomy and agency, often winning global competi-
tions for scientific innovations, computer applications, robotics, and other
technical and business advances. Examples of such competitions include
Alexandria University students winning first place at the European Union
Competition on Entrepreneurship Awareness (Eldeeb 2019); Cairo
University students ranking highest in the first phase of the Design/
Build/Fly competition of the American Institute of Aeronautics and
Astronautics (Cairo University Aerospace 2018); and Mansoura University
geology students participating in the discovery of the skeleton of a dino-
saur, which the international research team termed Mansourasanrus, in
the Egyptian Western Desert (Sallam et al. 2018).

With the new Ministerial strategic plan, universities now take an active
role in fostering and supporting undergraduate research. The bigger uni-
versities, such as Cairo University, Ain Shams, Alexandria, Tanta, Suez
Canal, Assiut, and others, offer funding for research and student travel, as
needed. Some, including the Ministry of Defense Military Technical
College, organize an annual undergraduate research conference. A faculty
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member from each of three public universities—Mansoura, Beni Suef, and
Zagazig—was interviewed for further detail on the institutional under-
graduate research support effort of their respective universities.

Located in the Dakahlia Nile Delta, Mansoura University, established
in 1972, and currently hosting 165,000 undergraduates (Mansoura
University 2019) is an example of a university that has adopted an inten-
tional strategy for “developing the student’s personality to be capable of
innovating, challenging, self-learning, working in a team and competing
regionally and globally” (Strategic goals 2012). It recently established a
Student Research and Innovation Office (SRIO). Housed under the Vice
President of Education and Student Affairs, the SRIO offers partial fund-
ing for student research projects, and organizes discipline-specific student
conferences, mostly in the pharmacology and engineering departments, in
addition to an annual conference for student initiatives, co-organized by
the students. Once again, most projects are graduation capstones in the
technical disciplines, geared toward environmental, science, and business
solutions. The office also facilitates supplementary funding for student
research through the Technology Innovation Commercialization Office
(TICO). This is an intellectual property and technology transfer office,
established in cooperation with the Egyptian Academy of Scientific
Research.

Beni Suef University, home to 50,000 undergraduate students (Beni
Suef 2019), adopts a different undergraduate research approach, placing
student research within the purview of community engagement. Research
is perceived as a civic skill, and developed for the purpose of building the
local community and environment. Student—faculty research partnerships
are developed within the science departments, not through a centralized
office across the university. All student research activity is overseen by the
Vice President of Community Engagement and Environmental
Development. Beni Suef University, also, hosts an Institute for Small and
Medium Enterprise, which engages both faculty and students. In an inter-
view with a student mentor, Dr. Mostata Ragab Abdel Wahab, lecturer
and researcher in the College of Sciences, cited a number of articles that
were the product of mentored community-based research, and coauthored
by undergraduate researchers alongside faculty. Adopting the external
Domino view of research (Brew 2003), the Beni Suef model further nar-
rows its target beneficiary of student research. Students work to address
and directly serve community needs through their research and service,
fulfilling the “public purpose” of undergraduate education (Munck et al.
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2014, 1). However, unlike the Western discourse on community “equal
partnership” (29), which depicts a business-like reciprocal relationship
between two entities, the Beni Suef student researchers identify with com-
munity. The environment surrounding the university and receiving the
“product” of their research is their home, their families, and neighbor-
hoods. The relationship is not one of “partnership” but of organic
belonging.

Other less-funded universities, such as Zagazig University, depend on
faculty-initiated projects and partnerships. Assistant Professor of Industrial
Engineering and Management, Noha Mostafa, reports that students have
participated, through a partnership with the Ma‘an Arab University
Alliance for Civic Engagement (Ma‘an)—a university network which is
housed by the American University in Cairo—in a research competition,
presenting solutions to corporate and industry-posed problems, and win-
ning opportunities and sponsorship for implementation. Some students
have also published in undergraduate conference proceedings, managed
by the Military Technical College.

In the realm of private universities, three new higher education institu-
tions stand out as being research-directed at the undergraduate level—
Nile University, the Egypt-Japan University for Science and Technology
(E-JUST), and Zewail City of Science and Technology. Nile University
describes and positions itself as “Egypt’s Research University.” It offers
bachelors programs only in business and applied sciences, articulating a
research strategy that addresses key strategic priorities in Egypt—health-
care, agriculture and crops, traffic and vehicles, energy and water, software
and communications, social applications, and innovation, entrepreneur-
ship, and competitiveness. Its strategy for undergraduate education is
articulated as follows: “Students have to hone their skills, search for
knowledge and find it for themselves, their role is to question conven-
tional wisdom, investigate it, challenge it and try to improve on it. Faculty’s
role at NU is to guide, coach and support students in their search for
knowledge” (Nile University 2019). E-JUST’s research vision emphasizes
“introducing effective and efficient research output that is relevant to
global trends and meets national priorities” (2019).

In a similar vein, Zewail City of Science and Technology, described as a
“National Project for Scientific Renaissance,” invests in research and tech-
nology that address “strategic challenges on the national and international
level. [It aims] at providing new inventions that will contribute eftectively
in developing societies and enhancing economies” (University Vision
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2015). Zewail City University offers undergraduate programs only in
Engineering and Science, and administers a “STEM” entrance examina-
tion to its applicants. Students work on interdisciplinary hands-on proj-
ects, linked to industry, and take a course on intellectual property,
technology transfer, and commercialization. The entire pedagogical strat-
egy for undergraduate education is based on immersion in the research
process and engaging in problem-oriented scientific inquiry.

It is interesting to observe that while E-JUST and Zewail City embrace
the Domino view in Angela Brew’s (2003) research framework, focusing
on “outputs,” “national priorities,” “strategic challenges,” and “inven-
tions,” Nile University adopts the Layer view, focusing on the internal
growth of the student researchers, using phrases that express the develop-
ment of research skills and meaning-making—*“hone their skills,” “ques-
tion conventional wisdom,” “investigate,” “challenge,” and “improve.”
All three universities have formed a coalition, together with the American
University in Cairo, known as CUREE—the Coalition for University
Research Excellence in Egypt (El Gendy 2019). The coalition seeks to
advance and lead faculty and student research achievements.

Egyptian universities, then, especially in the technical fields, are shifting
from a knowledge-based to an outcomes-based, or more accurately, a
product-based higher education. The new vision perceives the student as
a productive agent of change, rather than an intellectual, discerning
scholar, engaged in theory analysis and conceptual critique, and asserting
authorship (Grobman 2009). It is not “contribution to the discipline”
(Council on Undergraduate Research) that is the key characterizing factor
of student research, but “technical solution,” “entrepreneurial initiative,”
or “contribution to (global) development.” This approach is largely driven
by young lecturers, assistant and associate professors who are inspired,
inspiring, and passionate about supporting student learning and empow-
erment. The students develop skills in problem analysis, “original” solu-
tions, and innovation. This is in line with undergraduate experiences in
other contexts, where economic development is the primary driving force
for student research and workplace preparation (Van Galen et al. 2015).
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UNDERGRADUATE RESEARCH AT THE AMERICAN UNIVERSITY
IN CAIRO

The American University in Cairo (AUC) is a private, nonprofit institu-
tion, accredited by both the American Middle States Commission for
Higher Education and the Egyptian National Authority for Quality
Assurance and Accreditation in Education (NAQAAE). The 2019 figures
show that AUC served a population of 5474 undergraduates, as well as
979 graduate students, bringing an American liberal arts philosophy of
education and core curriculum to a 95% Egyptian cohort of students, at a
faculty-to-student ratio of 1:11. The case of the AUC is presented here,
given its intentional and strategy-driven approach to undergraduate
research, based on the American model of undergraduate research as a
high-impact practice. The definition of high-impact practices adopted by
the university comes from the Association of American Colleges and
Universities (AAC&U), specifically the work by George Kuh (2008). Kuh
outlines six conditions for high-impact “unusually” effective educational
practices: they require “considerable” time and effort; they immerse stu-
dents in activities where they have to interact with faculty in “substantive”
ways; they promote diversity; they provide rich and frequent feedback to
students; they enable learning outside of the classroom; and they are trans-
formative, often life-changing (14-17). AUC purposefully designs stu-
dent research experiences to achieve these conditions.

In ways much similar to the Egyptian universities, AUC’s undergradu-
ate students in the technical fields of the sciences and engineering have
always had a thesis exit requirement, in contrast to their business and
humanities/social sciences counterparts. Course-embedded research,
however, has been inherent in the humanities and core general education
curricula, with instruction of basic research writing mandatory in the first
year writing courses. These include skills such as the formulation of a
debatable research question, identification of scholarly sources, critical
analysis of literature, becoming aware of the audience and the rhetorical
situation, developing a sound argument with logical organization, adopt-
ing effective strategies of persuasion, and documenting sources with integ-
rity. In the second, third, and fourth years, many of the disciplines, though
not all, offer a course or more in specialized research methods. Every
student on campus, also, regardless of discipline, is required to fulfill two
capstone courses—one in the department of their major, and one outside
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the major. The learning outcomes always include a research-intensive cap-
stone project. These are the curricular, credit-based offerings.

Co-curricular research activity began sporadically, with individual fac-
ulty members or student organizations organizing public presentation
events. In 2004, two faculty members in Rhetoric and Composition, orga-
nized the first institution-wide Undergraduate Research Conference,
under the theme of “Reform in Egypt: Opportunities and Challenges.”
The students participated in the conceptualization, organization, market-
ing, and recruitment for the conference, inviting four distinguished key-
note speakers, both AUC faculty and invited guests. Over 50 undergraduate
participants presented engaged, well-supported and nuanced research.
The conference was hugely celebrated on campus, by both students and
senior administration. The organizers collected the student papers,
reviewed and edited them, and posted them on the departmental web-
page, creating the beginnings of an online publication.

In the following year, 2005, the presentation event developed into the
annual conference for Excellence in Undergraduate Research,
Entrepreneurship and Creative Achievement (EURECA). A series of
faculty-facilitated workshops were given on campus, ranging from “How
to Write an Abstract” to “How to Give a Presentation.” With the approval
of a committee of reviewers, more than 70 students from various disci-
plines presented their research work in either oral and poster formats, and
the ensuing publication officially became URJe—The Undergraduate
Research Journal. The idea of student scholarship was born. URJe is now
a registered open access publication, hosted on Open Journals System
(OJS), and listed in the CUR Undergraduate Journal Catalog.

Over the following years, the conference grew to integrate applicants
from other Egyptian universities, and, on a small scale, international appli-
cants. New activities were also introduced to showcase all creative,
research-based projects across the curriculum, and to integrate students
starting from the pre-credit language instruction courses, through the
first-year mandatory research-writing courses, and to the final graduating
seniors’ thesis-level work. The following became the subcomponents
of EURECA:

e Research Excellence Across the Disciplines—oral presentation panels
for students in the majors

e First-Year Research Experience (FYRE)—oral presentation panels
for freshman students
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e ELI Explorers—oral presentation panels for pre-credit lan-
guage students

e Undergraduate Poster Competition—research poster presentations
for undergraduates at all levels

e Creatopia—presentations of original creative works, including;:

— Creative writing, script-writing, spoken word poetry
— Short film, documentary, podcasts

— Visual artwork and photography

— Graphic design

— Cartooning and graphic novels

— Creative game design

— Musical compositions

— Digital Liberal Arts projects

e Entrepreneurship Expo—for undergraduate business ideas
and startups
e Architectural Design Show—for undergraduate design innovations

It took almost eight years for the university to finally institutionalize
co-curricular undergraduate research. A new Academy of Liberal Arts
(ALA) was established in 2012, to house the general education core cur-
riculum, the non-degree awarding departments of English Language
Instruction, Arabic Language Instruction, and Rhetoric and Composition,
and the high-impact academic support programs. A place (and space) for
an Undergraduate Research Program was, thus, created, alongside the sis-
ter programs of Academic Community Engagement, the Common
Reading Experience, and the university Writing and Communications
Center. The director of Undergraduate Research, now reporting to the
Dean of ALA, became one of the two volunteer faculty members who
originally organized the student conference in 2004, with a half-release of
teaching time to run the program.

The new Undergraduate Research Program articulated a mission to
“Institutionalize, support and expand opportunities for undergraduate
research and creative achievement; and to nurture amongst the academic
community, across the disciplines, a culture of research and development,
and the drive to advance the liberal education outcomes of undergraduate
inquiry and critical and creative competence” (Undergraduate Research
Program). The goals became the following;:
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e Develop the program, on an ongoing basis, building on the advisory
council of key stakeholders

e Promote undergraduate research and creative works through activi-
ties, periodic events, and ongoing services to students, graduate fel-
lows and academic faculty members

e Document undergraduate written, oral, and visual outcomes, faculty
pedagogical experiences, and graduate fellows” mentoring reflections

e Reward exemplary performance and provide grants to support
undergraduate research

e Evaluate program outcomes through continuous research and
assessment

Alongside the annual conference, which in 2019 showcased the research
and creativity work of over 350 undergraduates, the journal publication,
and training workshops, the Undergraduate Research Program began
offering travel grants to student presenters at academic conferences, and
summer research internship grants to students accepted at research intern-
ships abroad. In the first year, the funding came from the Academy of
Liberal Arts, but in the third year of the program, 2014, a new budget
center was created with $30,000. After an initial dip in funding, due to the
inflation of the Egyptian Pound, the program budget was increased in
2017 to $56,000, with budget lines for student grants, publications, pro-
fessional development travel for the director, and event hospitality. In
2018, a new activity was added to the mandate of the program—an
institution-wide writing competition in five different genres of writing:
short story, the spoken word, graphic novel, scriptwriting, and podcasting.
Two faculty members were appointed to manage the competition, and a
$100,000 budget was allocated for marketing, workshop tutor fees, and
generous travel awards to writing camps for the winners in each of the five
categories. The director and administrative assistant of Undergraduate
Research were responsible for budget disbursement and monitoring. On a
campus of a largely English as a Second-Language body of undergradu-
ates, the Writing Competition was seen as a vehicle for enhancing the
writing ability of students. The budget increase, though, did not extend to
undergraduate research activity.

The challenges, therefore, remained the same—understaffing, poor
marketing, sometimes faltering technical platforms, and, ultimately, insuf-
ficient funding. For a program whose scope was institution-wide, a more
robust infrastructure was needed. The budget, though increased, still
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could not cover the full costs of students accepted at prestigious confer-
ences, such as the Institute of Electrical and Electronics Engineers (IEEE)
and the Middle East Studies Association (MESA) conferences, and
research internships at universities abroad, including Harvard, MIT,
Princeton, and Leeds, amongst others. The Travel Grant for conferences
or competitions, covered $1000, and the Research Internship Grant cov-
ered $1500 of expenditures. For students traveling to the United States,
Canada, Australia, and other distant and expensive venues, travel and
accommodation costs, especially for an extended one-and-a-half months
or more for a summer internship, far exceeded the awarded grant. The
result was that student grant awardees constantly sought supplementary
funding from various offices on campus. Eventually, a shared google
spreadsheet was created to monitor cost-sharing and centralize disburse-
ment. This and other challenges were effectively addressed through form-
ing strategic partnerships with other units on campus to expand and
diversify UR activities, share the cost and workload, as well as align with
the strategic goals of the university. When, in 2018, UR activities were
aligned with the strategic initiatives of the Associate Provost for Research,
Innovation and Creativity, the budget escalated the following year a full
$200,000. The undergraduate support grants, therefore, were adjusted to
adequately cover travel costs, raising travel grants to $1800, and rescarch
internship grants to $4000. Grant types were increased to cover competi-
tions, community-based research, and requests for research resources
(Undergraduate Support Grants). The UR Program now, also, documents
the work of students in a Newsletter for Undergraduate Research, and
promotes a summer boot camp on “Writing the Research Proposal,” tar-
geting undergraduates from public universities in Egypt.

STRATEGIC PARTNERSHIPS

The UR program is, incrementally, creating a culture of scholarship among
the undergraduate community and the faculty. Through carefully con-
ceived strategic partnerships with campus entities, the program has been
able to widen its scope and increase its impact with low or no additional
cost or time. Some important gains that have been achieved through col-
laboration with significant campus partners are:
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o UR Partnership with the Core Curviculum

Working with the Core Curriculum Advisory Committee, the UR
Program has ensured that the university core curriculum has made
explicit learning outcomes that highlight research skills at every
developmental level. These include critical thinking and reading,
written communication, and information literacy at Freshman and
Secondary level, and interdisciplinary and multicultural competen-
cies at capstone level. This learning outcome reads as follows:
“Students will engage in inquiry by integrating knowledge drawn
from various disciplines and perspectives to address real-world prob-
lems and demonstrate a more nuanced understanding of different
aspects of local, regional and global issues” (Core Curriculum,
AUC). While not strictly based on the “Connected Curriculum”
Framework, offered by Dilly Fung (2016), the new core learning
outcomes build on Gadamer’s (2004 cited in Fung 2016) underly-
ing philosophy of student development. Fung describes the philoso-
phy as one “enabling students to develop themselves, both
individually and in communities, through dialogue and through
active, critical engagement within and across subject fields” (31).
The Core learning outcomes, thus, ensure that research skills are
developed in increasing levels of complexity, across courses, and
throughout the progression of the core curriculum.

o UR Partnership with the Department of Rhetoric and Composition

To acquire adequate staffing, and to reduce the teaching—admin
workload, the director of the Undergraduate Research Program,
herself a faculty member in the department of Rhetoric and
Composition, developed a RHET-designation capstone course that
aimed to offer on-the-job research and writing experience. Students
who enroll in the course (capped at 12 students) may be placed in
different workplaces—businesses, nonprofits, publishers, or univer-
sity offices—to participate, as nonpaid interns, in research activity
and professional writing. When the director of UR teaches the
course, all 12 students enrolled in the course intern with the
Undergraduate Research Program. This is a win-win situation, with
students gaining credit-bearing job experience, and the director
merging teaching/admin time, and gaining the fruit of student
labor. The students participate in program evaluation and research
about Undergraduate Research, review grant and conference evalua-
tions, participate in journal editing, develop promotional material
for the program, and manage the newsletter.
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® UR Partnership with the AUC Career Center

A partnership with the AUC Career Center helped create new
opportunities for undergraduate researchers. With a budget to fund
work-study students, the Career Center was able to create a new
category of research work—study offerings, providing paid positions
for junior and senior student researchers interning with department
faculty and research centers on campus.

UR Partnership with the Library

Partnering with the library boosted the Undergraduate Research
Journal (URJe) profile, and expanded the panel of reviewers and edi-
tors. The library upgraded URJe into an ISSN-registered open access
journal on O]JS.

UR Partnership with AUC’s Center for Learning and Teaching

After initially offering faculty a number of UR-focused workshops
that were barely attended, the UR Program partnered with the uni-
versity’s Center for Learning and Teaching (CLT). Given that the
CLT offers certification for faculty attending professional develop-
ment institutes, which are then reported on the Annual Faculty
Report, the UR Program employed this incentive, offering a semes-
terly institute on “Integrating Undergraduate Research in and
beyond the curriculum.” The number of faculty attendees multi-
plied, with almost 25 participants per session. Six of these faculty
members, in 2018, continued to seek advisory on course-embedded
undergraduate research, intentionally restructured their courses to
embed rescarch outcomes, and became informed advocates for
undergraduate research.

UR Partnership with the Associate Provost for Research, Innovation,
and Creativity

In 2017, the Provost started an institution-wide event—the
Research and Creativity Convention—to showcase AUC’s intellec-
tual output: faculty, graduate students’, and undergraduate stu-
dents’. The EURECA conference was invited to become a key
component of this event. The shift accrued many gains, most impor-
tant of which were marketing and funding. EURECA gained visibil-
ity at the senior administrative level, and was communicated across a
wider scope, including the Board of Trustees, the university’s
New York office, the alumni network, and the AUC community at
large. The marketing strategy and costs were monitored and covered
by the office of the Associate Provost for Research, Innovation, and
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Creativity. The costs of promotional material, keynote speakers, and
awards were also covered. Finally, a new award—the Grant Award
for the Disciplines—was introduced. The awarded $25,000 goes to
a department that integrates UR in its mission statement, creates
curricular and co-curricular opportunities to advance and support
undergraduate research, and recognizes exemplary faculty mentors
and advisors.
o UR Partnership with the Office of the Provost
Working with the Provost’s Office to enhance opportunities for
students working on faculty research, a supplementary incentive
fund of $1500 was added to the $10,000 Faculty Rescarch Grant,
and made available to faculty who engaged undergraduate research
trainees in their research work. The numbers of student beneficiaries
are still quite small, ranging between 8 and 12 students per
grant cycle.
o UR Partnership with the University’s Life Mentorship Program
The Life Mentorship Program supports faculty members in serv-
ing as academic and entrepreneurship mentors to undergraduate stu-
dents. A conversation with the program resulted in the expansion of
the mentorship scope to include undergraduate research as well.
Faculty research mentors, therefore, would receive an orientation to
the philosophies and expectations for undergraduate research, and
periodically meet to reflect on experiences, challenges, needs, and
achievements. The Mentorship Program will award highly accom-
plished faculty, based on deliverables, such as coauthored papers, stu-
dent presentations at international conferences, or student
publications.
o UR Partnership with AUC’s Scholarship Office
A partnership with the scholarships office considered a redescrip-
tion of a scholarship program—Tomorrow’s Leaders Scholarship
Program, which impacts 12 students a year. The funding source
requires that students engage in community work, and implement a
community-based project. Integration with the UR Program resulted
in a required research publication that is based on the project.
Students present their research at the annual EURECA conference.
Other scholarships are similarly being revisited, perhaps, to embed a
research requirement for graduation.
o UR Partnership with Student Organizations
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The best spokespeople for the services of the Undergraduate
Research Program are students. The Student Union (SU), with its
huge database of students and media outlets helps promote the activ-
ities and grant opportunities offered by the UR Program. The First
Year Program (FYP), a student organization that supports freshman
students, helps organize an-end-of-semester presentation and award
event for students presenting research posters for a First Year
Research Experience (FYRE) competition. This year, 54 students
participated in the competition.

AUC is unique in Egypt in its actively evolving vision to ingrain under-
graduate research within the whole student experience—curricular, co-
curricular, from first year to capstone, student-led and faculty-led, paid,
credit-based, and voluntary, in the humanities and sciences, applied and
theoretical disciplinary and interdisciplinary contexts. The funding, staft-
ing, and infrastructural challenges help inspire conversation at the admin-
istrative level, and almost always culminate in heightened awareness and
refined strategy for undergraduate research. Still, there is a gap between
the administrative direction, and the deeply anchored beliefs within tradi-
tionally taught programs, which perceive undergraduate research and
scholarship as secondary to the teaching mission of the faculty. The pro-
cess of implanting a culture and shared vision in the departments will take
time before undergraduate research becomes an institution-wide strategy.

CONCLUSIONS

The Egyptian undergraduate research experience is diverse. This brief
overview surveys the strategy, infrastructure, activities, and challenges
across public and private universities in Egypt, with a focus on the case of
the American University in Egypt. The terrain has huge potential for
expansion and development. Most universities explored in this study have
yet to conceptualize a vision and strategy for integrating undergraduate
research practices into both the curriculum and co-curriculum, describe
the guidelines that govern adoption of this student-centered pedagogy,
and create recognition systems for both the students and faculty mentors.
Universities need to work on the spatial capacities and technology infra-
structure—the labs, studios, funding, and institutional industrial and com-
munity partnerships. All need to invest in creating the culture on campus
and building a shared vision amongst faculty and departments. The vision,
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so far, is not consensual. It may be top-down, with senior administration
adopting the national strategic goals for higher education and research, or
bottom-up, with a handful of passionate faculty members, engaging stu-
dents in their own research, and embedding student research in their
classes. Ultimately, the students themselves need to identify with their role
as scholars, taking ownership of the learning process, and developing a
“scholar” persona—a major shift of identity that requires a change of atti-
tude, responsibilities, and expectations. These are some preliminary per-
spectives on the landscape of undergraduate research at Egyptian
universities.
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CHAPTER 6

Undergraduate Research in Japan: Beyond
the Dichotomy of Product-Oriented
and Process-Oriented Approaches

Rintaro Imafukn

INTRODUCTION

Undergraduate research (UR) is a high-impact educational practice in
higher education and beneficial for students (Beckman and Hensel 2009;
Kuh 2008). Research can be a process of learning or discovery (Brew and
Boud 1995). In comparison to many other countries, a student develop-
ment and process-centered perception of research is relatively new to under-
graduate education in Japan. This is because research has traditionally been
viewed from a content-oriented or product-centered perspective in Japan.
The definition of UR varies across countries, institutions, departments, and
individual faculty members. This variation within UR components and prac-
tices can be viewed along the following continua: process-centered versus
product-centered; student-initiated versus faculty-initiated; all students
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versus honors students; and collaborative versus individual (Beckman and
Hensel 2009).

This chapter describes the two main approaches to UR in Japanese
higher education. The first approach is a product-centered model that has
been developed traditionally in Japan. In Japan, research is generally
embedded in the curriculum of undergraduate education. Final-year
undergraduate programs in many institutions include a “research project
and thesis writing” component, which is offered as a summative assess-
ment of the undergraduate program or as a means of training young
researchers in basic research practice. Generally, the focus is on research
outcome and content, an important element of research-based teaching in
Japan. This undergraduate educational trend can be traced back to the
Meiji Restoration in 1868, when the feudal monarchy of the Tokugawa
shogunate ended and control of the country returned to direct imperial
rule under the Emperor. This historical event was a major turning point
for all aspects of Japanese society, as it brought about modernization and
Westernization of the economy, politics, military, and education. At that
time, Japanese imperial universities were established based on certain
Western models of higher education, including the Humboldtian concept
that emphasizes the relationship between research and education (Altbach
and Balan 2007). A product-centered view of research, therefore, has
dominated undergraduate education for over a century.

The second approach to UR is a pedagogical approach focusing on
student development and learning processes. In Japan, a movement
toward valuing student-centered learning was triggered by social changes
such as the expansion of higher education, declining birth rates, globaliza-
tion, and the rise of the information society in the early 2000s. The revised
version of the Basic Act on Education (20006), for instance, details the
function of universities as follows:

Universities, as the core of scholarship activities, shall cultivate advanced
knowledge and specialized skills, inquire deeply into the truth and create
new knowledge, while contributing to the development of society by
broadly disseminating the results of their activities. (p. 5)

This concept of knowledge creation and inquiry processes as scholarly
activity has much in common with the process of learning through
research. In echoing the importance of students’ active involvement in
learning, in some disciplinary areas, including the fields of medicine and
engineering, UR as student development is increasingly being offered to
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undergraduates. Moreover, in 2012, the Central Council for Education of
the Japanese Government (2012) reemphasized the shift from an instruc-
tional paradigm to a learning paradigm in higher education. This has
resulted in a sharp increase in the number of institutions seeking to develop
and adopt active learning strategies, including problem-based learning,
flipped classroom, and blended learning. Although UR as student devel-
opment is yet to be widely achieved in Japanese higher education, some
educators are gradually adopting UR as a new teaching strategy to pro-
mote a deeper approach to student learning.

The following sections will provide the details of these two approaches
to UR in Japan, using examples of recent practice in undergraduate educa-
tion. As the author currently engages in medical education, UR in medi-
cine in Japan is central to this chapter. Additionally, UR in other fields
including engineering and humanities is introduced to give an overview of
UR in Japan. Given the current state of UR in Japan, the future develop-
ment of UR will be discussed from the perspectives of management, cur-
riculum development, teaching, and learning.

UNDERGRADUATE RESEARCH AS OUTCOME PRODUCTION

Final-Year Reseavch Project and Graduate Thesis Writing

Owing to the aforementioned historical background of Japanese higher
education, UR has been long viewed from a perspective of outcome pro-
duction. For example, undertaking a final-year project and writing a grad-
uation thesis have been widely regarded as the compilation of undergraduate
learning. In fact, across all Japanese universities, 73.1% of humanities
undergraduates and 87.1% of science and engineering undergraduates are
required to write a graduation thesis (Kanda et al. 2013).

To complete a mandatory graduation thesis by the end of an under-
graduate program, third (or fourth) year students across humanities and
natural sciences are usually required to apply for and be assigned to a
“seminar (zemi)” or a laboratory, which is a preparatory course for the
research project they will undertake and the thesis they will write. A “sem-
inar” functions as a learning community in which small groups of stu-
dents, facilitated by a supervisor, discuss research content of interest, on
an ongoing basis. This pedagogical method, based on the Humboldtian
model, was first developed and adopted by Kyoto University School of
Law in 1900 (Ushiogi 2008). Since then, “seminar” and the writing of a
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graduation thesis have been considered important elements of the inte-
grated research activity of undergraduate education.

Previous research has highlighted several issues concerning “seminar”
and graduation thesis writing within undergraduate programs. First, the
faculty workload required for the supervision of student research projects
is increasing. For example, a report that a faculty member in the humani-
ties is required to supervise, on average, 16.6 students each year (Shinoda
and Higeta 2013). Therefore, developing institutional support systems for
faculty and staff is essential to ensuring the continued quality of
UR. Second, the focus of assessment is conventionally greatly inclined
toward the product of the research (e.g., what students found in their
research and wrote in their thesis), rather than the process of student
engagement with the research (e.g., how students engaged at stages of
research planning, conducting a literature review, data collection, and
analysis). The general criteria for assessing students’ research-based learn-
ing include a logically structured argument, the significance of the study,
and quality of the literature review in a product of graduation thesis (Wada
2014). In addition to the product of the research, the process of students’
research activities needs to be assessed comprehensively to clarify the edu-
cational impact of “seminar” and graduation thesis.

Some pedagogical research has emphasized the importance of investi-
gating students’ “seminar” and graduation thesis writing learning experi-
ences (Fushikida et al. 2011; Sakai et al. 2006; Yamada 2009). For instance,
in a questionnaire survey conducted by Sakai et al. (20006), students per-
ceived the learning outcomes of the final-year research project and gradu-
ation thesis as their understanding of the nature of research, synthesis of
knowledge, active involvement in learning, and developing problem-
solving skills. This process-centered perspective of student engagement
with the graduation thesis could be the key to expanding the definition of
UR in Japan.

UR for Researcher Training in Medicine

UR, as outcome production, also contains the dimension of researcher
training. For example, developing a researcher training program in the
fields of medicine and health sciences is a critical issue in Japanese higher
education. To date, four Japanese researchers have been awarded Nobel
Prizes in Physiology or Medicine and seven have received the Albert
Lasker Award for Basic Medical Research. However, there are institutional



6 UNDERGRADUATE RESEARCH IN JAPAN: BEYOND THE DICHOTOMY... 103

concerns regarding whether leading researchers can continuously and suc-
cessfully be trained in the areas of basic and clinical sciences. The reason
for this concern is that many newly graduated doctors desire to work as
clinicians and thus leave their universities or research institutions for posi-
tions elsewhere. As a result, the number of would-be physician-scientists
working in universities is in decline (Shimizu 2011). Moreover, in the
areas of basic and clinical medical sciences, the number of international
journal papers produced by Japanese scholars has declined since 2008.
Among G7 countries, Japan is alone in this trend, and Japanese scientific
output is losing international competitiveness in the fields of basic and
clinical medical sciences (Toyoda 2019).

In Japanese medical education, a six-year undergraduate program, in
which students usually enrolled after completion of secondary education
(see Imafuku et al. 2016), research-based teaching was originally inte-
grated into the curriculum in the 1960s for those final-year medical stu-
dents who wanted to become basic medical scientists or content experts.
Until recently, the focus of research-based teaching was heavily focused on
researcher training. In line with this trend, since 2002, medical schools at
many research universities, such as the University of Tokyo and Tohoku
University, have developed and offered MD-PhD credits as part of under-
graduate programs. These programs allow undergraduate medical stu-
dents to attend research courses to obtain postgraduate education credits,
which function as a transition into PhD training. In other words, this is an
opportunity for research-oriented medical students to earn both MD and
PhD degrees in areas pertinent to medicine. However, since the number
of applicants has been limited so far, the program is not yet regarded as a
well-established core component of the medical education curriculum
(Koibuchi 2018). Responding to this situation, in 2012, the Ministry of
Education, Culture, Sports, Science and Technology (MEXT) decided to
support leading programs to foster physician-scientists, as part of a project
to promote undergraduate education. Many of the projects are extracur-
ricular programs that do not require students to take a leave of absence
from medical school. Students taking these courses receive research super-
vision in their third or fourth year of medical school along with attending
postgraduate courses.

Furthermore, some undergraduate medical schools have independently
developed research physician training programs. For instance, in 2007,
Okayama University developed an Advanced Research Training Program,
in which undergraduate medical students took postgraduate research
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subjects and participated in both residency and doctoral programs upon
completing their undergraduate education (Okayama University School of
Medicine 2019). Since 2015, Hyogo College of Medicine has offered a
“research physician course,” which allows medical students to concentrate
on research activities in the third and fourth year of their undergraduate
program by replacing lecture-based learning with self-study across all clini-
cal medicine subjects (Hyogo College of Medicine 2019). Recently, as
such programs have begun to receive government supports, researcher
training methods have started to be developed. Therefore, the effectiveness
of UR programsin training physician-scientists requires further examination.

UNDERGRADUATE RESEARCH AS STUDENT DEVELOPMENT

UR in Engineeving Education

In Japanese higher education, there is a growing belief of faculty members
that besides developing research skills, participation in research activity has
the potential to improve students’ active/reflective learning skills and
capacity for critical appraisal. In particular, early experience of research as
an undergraduate is starting to be recognized by faculty members as an
effective opportunity for student development. For example, UR as stu-
dent development has been incorporated into the engineering curriculum
in some Japanese universities. The Institute of Industrial Science at
the University of Tokyo (2019) offers the Undergraduate Research
Opportunity Program, which is an elective course for first- and second-
year students. It emphasizes the learning of basic skills for and attitudes
toward undergraduate research, through active involvement in frontline
research as a member of a laboratory team. Students are given the list of
possible research themes in laboratories, and can select a subject of their
interest from a choice of 25 study areas on the list, including nanotechnol-
ogy, information technology, biomedical sciences, and environmental sci-
ences. Each year, six to ten students pursue this research course. Specifically,
in this course, they are expected to autonomously develop research ques-
tions, research design, and data collection and analysis procedures in the
selected area of study. Over the course of 12 weeks, each student is
expected to complete an independent research project under the guidance
of'a supervisor. Their original research projects include: Auto-colorization
of monochrome images using object recognition and Markov random
field, long-term change in flow rate of a spring at a park in Tokyo and its
possible cause, and rotational spectroscopy of HD by laser-induced
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fluorescence. At the end of the course, they are required to give an oral
presentation or submit a final research report. Furthermore, opportunities
of conference presentation and article writing are provided for students
wishing to pursue their research after UROPD.

Another example is a 12-week internship program to engage students
in fieldwork research from the Faculty of Engineering at Gifu University.
This program, developed in collaboration with 18 local manufacturing
companies, encourages third-year students to investigate issues regarding
the product development process, management, and systems in fieldwork.
This inquiry-based course is underpinned by a process-oriented pedagogi-
cal approach to UR, which emphasizes the cultivation of transferable skills
including communication, problem-solving, creative thinking, and critical
appraisal. Each company accepts five to ten students. Past research proj-
ects have included developing a cooling and control system for casting
material, a model for the analysis of motor oil flow, and creating assembly
jigs using a 3D printer. At the end of this course, students are required to
give a poster presentation about their research project. Students who com-
pleted the course have commented that they can now apply their knowl-
edge to further research, problem-solving, and thinking about their future
careers by relating to their research experience in the company (Gifu
University 2017).

UR in Medical Education

Similarly, in the field of medical education, as the importance of facilitat-
ing the active learning of medical students is recognized, some medical
schools have started to perceive research-based teaching as an educational
opportunity for student development. Engaging students in research and
inquiry is seen as helping cultivate the generic skills necessary for continu-
ing professional development. Among Japan’s 82 medical schools, 71
have implemented research-based courses in their six-year undergraduate
programs (AJMC 2018). However, as there is insufficient research inves-
tigating student experiences and perceptions of UR, the educational
impact of these courses on student learning has been not fully determined.

Gifu University School of Medicine, the author’s own institution, has
recent experience in educational practice and research on student experi-
ences of UR. The School of Medicine provides a mandatory ten-week
Research Experience course, in which all third-year students (approxi-
mately 110 cach year) select a subject from 25 rescarch themes from basic,
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social, or clinical medical sciences. Students are encouraged to actively
pursue a research theme of interest in a scientific manner. It primarily
involves project work, and there are no classes during the research weeks
to distract from the inquiry-based student learning experience. Faculty
members are expected to be involved in UR as facilitators of student learn-
ing through research. The details of course content and schedule, includ-
ing research activities/tasks, formative assessment, and means of
student—faculty interaction, can be designed at the discretion of faculty
members and students in each research area. At the end of the final week,
students are required to give poster and oral group presentations in front
of all the third-year students and faculty members.

Research into medical education is among the 25 research experience
themes. Each year, about five students select the theme of medical educa-
tion. Class meetings of 2—-3 h are typically scheduled three days a week,
and the remaining class time each week (21 h) is allotted to self-directed
research activity. In each class, students are expected to autonomously
design a research and collect and analyze qualitative and /or quantitative
data (see Imafuku et al. 2016). The research themes on medical education
undertaken by the students in the past included medical students’ views of
work-life balance for physicians, medical students’ inappropriate behavior
in the classroom, medical student and faculty perspectives of the benefits
of UR experience, and students’ community medicine orientation and
specialty choices. To date, students who conducted medical education
research at Gifu University have given five presentations at regional con-
ferences, and published four papers in regional journals, and published
one paper in an international journal.

Investigating Medical Students’ Experience and Perception of UR

Imafuku, Saiki, Kawakami, and Suzuki (2015) conducted a qualitative
study to examine the manner in which medical students’ perceptions of
research and learning changed during their UR course in medical educa-
tion. Data analysis of interviews with 14 students revealed that at the
beginning of the course, the majority of students had a relatively narrow
understanding of research, focusing on its content and outcomes. End-of-
course reflections indicated increased attention to research processes
including self-initiated learning activity, collaboration, and processes of
knowledge construction. This research found that students’ awareness of
linking learning and research indicated an epistemological change,
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resulting in them adopting a deeper approach to UR learning. Students’
revised perceptions of research included an understanding that it requires
an inquiring mind, synthesis of knowledge, active participation, and col-
laborative and reflective learning.

Further research by Imafuku et al. (2018b) explored medical students’
and faculty members’ perceptions of the benefits of their UR experiences.
Data analysis of interviews with 18 students and 11 faculty members
showed that the faculty members commonly perceived transferable skills
such as active learning and critical appraisal as UR benefits, while the stu-
dents most commonly identified research-specific skills, such as conduct-
ing rigorous experiments and designing a study, and content knowledge as
the most important benefits. Faculty members sought to enhance stu-
dents’ attitudes toward research during UR by encouraging inquisitive-
ness and being research-minded. This study revealed a gap caused by
students’ perceptions of research and faculty members’ difficulties in
engaging with students through research mentorship.

Students, therefore, perceived UR as an effective learning opportunity
to enhance their research and transferable skills. In particular, epistemo-
logical changes in research and learning were found during the UR pro-
cess (Imafuku et al. 2015). However, based on the findings that faculty
members and students had different perceptions of the benefits of UR
(Imafuku et al. 2018b), some practical issues regarding curriculum devel-
opment need to be addressed. As there is limited Japanese research on the
topic of the student UR learning process, further evidence for curriculum
development is required.

SUMMARY

Figure 6.1 gives a summary of the UR programs discussed in this chapter.
Each program was described separately in the section of product-oriented
or process-oriented view. However, it has to be noted that these views are
not dichotomy but continuum. To the degree that the primary purpose of
UR is to foster student learning, the emphasis might be on helping stu-
dents to move along a developmental trajectory in the practice of research
(Beckman and Hensel 2009, p. 40). In other words, the definition of UR
that fits educational goals in an institution lies somewhere in the middle of
this continuum. In the following section, I shall briefly discuss some issues
for further development of UR in Japan.
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Medical Education
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Fig. 6.1 A summary of the UR programs discussed in this chapter

FUTURE DEVELOPMENT

Historically, integration of research and learning has been an important
issue in the enhancement of higher education in Japan, and to date, UR
has generally been outcome-oriented, in the form of a final research proj-
ect and graduation thesis. Recently however, engaging undergraduate stu-
dents in research activities has been increasingly advocated by institutions
as an innovative strategy to promote a high-impact learning experience. In
other words, the process of research is emphasized as a pedagogical
approach to undergraduate education.

Importance of Developing an Academic Community
Supporting UR

Several issues must be resolved, including lack of a defining concept of
UR, role ambiguity between students and faculty members, and necessity
for effective assessment strategies for student learning. In order to do so,
developing an academic community supporting UR among educators,
staff, and students is essential. This is because currently, no organizations
in Japan support UR, whereas the Council on Undergraduate Research
was founded in 1978 in the United States. In this situation, each institu-
tion, department, or faculty member has to individually plan and develop
UR policy, course design, and educational strategies. A limited number of
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universities in Japan provide research funding and travel grants for under-
graduate students, but, as far as the author of this research has found, the
government does not offer official financial resources for UR. Therefore,
as Brew (2000) suggested, it is essential to the development of communi-
ties of practice to share the challenges of facilitating student learning, dis-
cuss the elements of UR best practice, and support programs among
faculty and staft members in higher education institutions across Japan.

Developing an academic community would provide educators with an
opportunity to define a concept of UR that fits the institutional mission.
Educators must examine how they design and integrate student research
activity within overall undergraduate education and how students learn in
the designed curriculum over time. The constructive alignment proposed
by Biggs and Tang (2011) can be an underlying concept when designing
a holistic UR program. Educators must ensure coherence between
intended learning outcomes, teaching, and assessment of UR within a
four- or six-year undergraduate program.

Each institute should determine the roles of faculty members and stu-
dents by aligning the faculty’s intended learning outcome(s) with actual
learning activities and student perceptions of the UR experience (Imafuku
et al. 2018b). To achieve this, the UR course design must draw on a
robust educational framework. For example, the Research Skill
Development (RSD) framework proposed by Willison and O’Regan
(2007) allows faculty members to define their own roles to suit evolving
levels of student autonomy during each phase of research process. The
research—teaching nexus framework developed by Healey and Jenkins
(2009) shows how educators can shape student learning through
UR. These frameworks offer tips for effective course design toward the
achievement of the intended learning outcomes, including the content of
research activity, balance between student engagement and faculty inter-
vention, ways of giving reflective feedback, and summative assessment. As
a first step to maximizing this opportunity, using Wenger’s concept of
communities of practice (1998), students and faculty members need to
further discuss how they mutually interact and participate in an activity
(i.e., mutual engagement), negotiate common purposes (i.e., joint enter-
prise), and share/develop UR resources (i.e., shared repertoire) during
the UR program.
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Inter-University Collaboration and Intevdisciplinary Feature

Inter-university collaboration and interdisciplinary feature can be key
strategies to enhance student learning in UR. As to inter-university col-
laboration in UR, for instance, a web research conference on medical edu-
cation was held between Gifu University, Kagawa University, and Kansai
Medical University during the Research Experience course. This confer-
ence stimulated student autonomous UR engagement. Imafuku, Nishiya,
Saiki, and Okada (2018a) interviewed with students who participated in
the conference, and one student reflected, Discussing medical education
research with students from other universities allowed me to critically evalu-
ate my own project from diffevent perspectives, which provided a future direc-
tion of my wvesearch. Technology-mediated communication and/or
face-to-face interaction among students working in the same research field
promoted shared intellectual interests, knowledge sharing, and social rela-
tionship building in an academic environment (Imafuku et al. 2018a). As
a next step, offering students the opportunity to conduct collaborative
research with students from other universities is a pedagogical strategy
that could enhance students’ learning through research.

The interdisciplinary feature of UR can lead to diversity in student
learning. As a trial, Gifu University provides an interdisciplinary UR course
for first-year undergraduates. This course allows students from the Faculty
of Education, Regional Studies, Medicine, Engineering, and Applied
Biological Sciences to individually work on research projects beyond their
major and to freely select a research theme of interest. For instance, an
engineering student can research higher education policy and manage-
ment, and a student from the regional studies can research Japanese litera-
ture. In the course registration, students are given a booklet that shows
faculty members available for supervision and their research interests.
Using this booklet, they need to find and contact a faculty member who
matches the research field of their interest. Under supervision, students
are expected to autonomously conduct their own research for four months
and write up a research report by the final week. Among the submissions
of final reports, the best research report award is selected by the University
Academic Support Committee.
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CONCLUSION

In Japan, UR has been conventionally implemented for a summative
assessment of the undergraduate program or as a means of training young
researchers (i.e., product-oriented view). As a relatively new trend, UR as
student development is gradually adopted in Japanese higher education
(i.e., process-oriented view). This is because UR started to be regarded as
an educational strategy to promote a strong foundation for lifelong learn-
ing, including enhancing problem-solving skills, interpersonal communi-
cation skills, and intrinsic motivation toward learning. An academic
community supporting UR, inter-university collaboration, and interdisci-
plinarity are key concepts for further development beyond the dichotomy
of product- and process-oriented approaches.

Current Japanese society demands the ability to deal with complexity
and uncertainty caused by globalization, population aging, information
overloaded, and so forth. UR is an innovative way to engage students in
meaningful learning to meet these societal demands.
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CHAPTER 7

Undergraduate Research
from Three Asian Countries

Enakshi Sengupta and Patrick Blessinger

INTRODUCTION

Undergraduate research (UR) research is the process of conducting origi-
nal academic research on a specific topic by an undergraduate student.
Although the institutionalization of UR is a relatively recent phenome-
non, its roots can be traced back to the nineteenth century with the
Humboldtian model of higher education (i.e., the integration of research
and teaching) and the founding of the University of Berlin. The creation
of MIT’s Undergraduate Research Opportunities Program in 1969 is con-
sidered one of the first UR programs in the world. Undergraduate research
provides opportunities for students to gain in-depth knowledge to learn
and to conduct hands-on experiments and sharpen their problem-solving
abilities.
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Typically, during the undergraduate program, students are seldom
exposed to academic research projects and wait until they reach their final
year and then complete, for example, a capstone project or an internship
program. As Evans (2010) pointed out, undergraduate students often lack
the maturity and discipline to undertake and complete experimental work
on their own. They need a certain amount of hand-holding by a research
advisor—typically a faculty member or graduate research assistant who
guides and mentors the student to complete the project. The mentoring
process involves developing and understanding the research methodology,
analyzing data, and effectively communicating their work in the form of
written reports and presentations.

Wenderholm (2014) argues that it is difficult to assess the success rate
of undergraduate research and to measure the positive impact on a stu-
dent’s life. According to Wenderholm (2014), the main challenge is to
have motivated students with an adequate level of training who are inter-
ested in being involved in such projects. First-year students may have suf-
ficient time, but their involvement also includes having a base level of
knowledge. Thus, starting with second-year students could be more
appropriate when involving them in undergraduate research.

Planning the project with measurable goals is another critical challenge.
Wenderholm (2014) suggested that a second-year student could be
involved in research so that they can learn from their mistakes and gain
proficiency by the time they reach their final year. In their last term, stu-
dents can have more time to be mentored by the faculty.

Boniak (2013) found that undergraduate research helps in generating
self-motivation and self-directed learning and gaining new skills. Student
research also helps enhance creativity among students. Faculty members,
while dealing with students on a one-to-one basis, can dedicate more time
to mentoring students. Mentors can vary their approaches and adopt
research-informed, inquiry-based, and problem-based knowledge to apply
it effectively. Mapolisa and Mafa (2012) also reported that undergraduate
research eventually helps in improving the level of research in graduate
students. They identified three levels of challenges faced by students,
namely, mentor—student, student-related, and institution-related.

The mentor—student challenge involves engagement between the advi-
sor and student, the time dedicated by the advisor and his/her availability,
and student interest in the topic. Student challenges relate to personal
issues in students’ lives, such as time dedicated to research activities, finan-
cial matters, their level of motivation/commitment, and lack of
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knowledge. Lastly, institutional challenges involve overcoming hurdles
like lack of research material, books, online resources that a student can
tap into to enhance their experience. In most cases, students are willing to
be involved in research if they receive incentives often based on credits
offered for such projects, help in enhancing their GPA scores, or possibili-
ties of financial reward or jobs.

The integration of undergraduates into the research process enables the
faculty to break the monotony of classroom teaching and foster excite-
ment in a project. Students are more inclined to become motivated learn-
ers as they realize that this kind of involvement will be beneficial to them
in preparing them for their careers. While designing the study plan, the
research component needs to be incorporated so that they do not clash
with the existing course load or even the workload of the faculty members.
The transition of being a mentee to the owner of the research project is a
complicated process and may not have a required set of qualifying param-
eters. The research conducted by the student depends on the advisor’s
assessment of the student’s capability to perform the tasks assigned to
them successtully.

LITERATURE REVIEW

In 2005, the Council on Undergraduate Research, Washington, D. C.,
and the National Conference on Undergraduate Research jointly issued a
statement recognizing undergraduate research as “the pedagogy for the
twenty-first century”, based on an inquiry-based model developed under
a collaborative effort between mentee and mentor. Healey and Jenkins
(2009, p. 3) argue: “All undergraduate students in all higher education
institutions should experience learning through, and about, research and
inquiry”. Incorporating research into the curriculum exposes more stu-
dents to such experiences (Jenkins and Healey 2012). Healey et al. (2014)
proposed different roles that students undertake while being in a univer-
sity, which was viewed as the concept of students as partners. Four such
areas include: learning, teaching and assessment, pedagogic advice and
consultancy, scholarship of teaching and learning, and subject-based
research and inquiry.

The concept of students as researchers in a higher education context is
an educational approach to support students in their engagement with
undergraduate research to enhance their knowledge base and gain a more
in-depth understanding of the subject. There are several definitions of
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undergraduate research, which are both informal and formal. A generally
accepted definition, developed by the Council on Undergraduate Research,
defines undergraduate research as “an active form of inquiry or investiga-
tion conducted by an undergraduate in collaboration with a faculty men-
tor that ultimately results in an original intellectual contribution to a larger
body of knowledge” (Wenzel 1997). This definition is all-encompassing
in nature. It includes research in both disciplinary and interdisciplinary
fields, recognizing a teacher—scholar model that ensures that both stu-
dents and faculty mentors have a mutual interest in the research experience.

The interpretation of undergraduate research tends to differ from dis-
cipline to discipline. Creative arts and design practice itself may constitute
research (Yorke 2005), whereas the concept may vary in arts-based sub-
jects with performances and exhibitions becoming a part of active research.
In the sciences, the focus is based on experimentation and observation to
generate data. Hence, Beckham and Hensel (2009) suggested that depart-
ments and institutions define undergraduate research based on the campus
mission and disciplines.

Kuh (2008) recognized ten high-impact practices relating to under-
graduate research based on the paradigm of students as researchers. The
first-year course teaches students how to frame a research question and
involves them in gathering data. Learning communities developed with
students and faculty mentors can engage students in group research proj-
ects, and at a later stage, introducing writing-intensive courses embedded
into the curriculum to help students practice writing of the research
report. Collaborative assignments foster community practice among stu-
dents. Working groups provide support to each other and enhance the
research output. Service-learning opportunities and internships are vari-
ous ways in which students can be inducted into research practices. These
practices ultimately culminate in capstone projects and for some disci-
plines, may replace traditional program theses or reports.

Students-as-researchers is an active pedagogy that promotes students’
appreciation for research as a discipline. The research process can be stim-
ulated through assignments and giving students firsthand experience
through live projects (Anderson and Priest 2014). Faculty members can
develop higher-level thinking skills and critical judgment ability by exam-
ining how students gather and interpret data in light of their understand-
ing. Faculty members encourage critical thinking skills and involvement in
research, need to create time and space in the existing curriculum and
assessment parameters that don’t depend on rote learning methods but
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experiential, hands-on practices to encourage critical thinking skills and
involvement in research, (Hodge 2011).

Awareness of students’ willingness to participate in such research-based
programs is essential for faculty members. Research Skill Development
Framework of Willison and O’Regan (2013) provides a framework that
contains six facets of research, enlisting the research process from initially
clarifying a question, through to dissemination of the understanding gen-
erated by the inquiry. The research process links to the spiral curriculum
(Bruner 1977), which states that the research process applies to each level
of education, and the degree of rigor keeps elevating as students progress
up the ladder of higher education.

METHODOLOGY

Faculty members of three countries, namely, India, Iraq, and Malaysia,
where one of the authors has taught at the undergraduate level, partici-
pated in the study. Faculty members were chosen randomly from the
author’s past acquaintance. Twelve faculty members involved in teaching
undergraduate students received a structured questionnaire. Ten of these
faculty members were teaching undergraduates in the management
department, and two of them belonged to the education department.
Secondary data from documents available online belonging to the minis-
tries of higher education in these countries added to the study. Answers
were analyzed to form the narrative inquiry for the chapter. Through a
thorough review of existing literature and qualitative studies, the benefits
and impacts of undergraduate research on scholarly traits in students, as
well as its effect on institutions, were studied.

UNDERGRADUATE RESEARCH IN INDIA

India’s education system has been maintaining its status quo for over a few
decades and with no real changes to the existing system (Altbach 2012).
In most cases, the efforts have been fragmented and regional without cre-
ating an overall impact in significantly improving the current educational
scenario. No institution is solely responsible for the lack of significant
change. Students have graduated without being involved in a single
research project, and as a result, these graduates lack the skills needed for
their employability (Aspiring Minds 2018). With a population of 1.3 bil-
lion, there are only 216 researchers per million (UNESCO 2018), and



120  E.SENGUPTA AND P. BLESSINGER

research and development receive minimal support. In higher education,
India’s research expenditure is only 4% of GDP (UNESCO 2018).
Estimates in 2018 suggest a relatively small number of the 161,412 stu-
dents enrolled in doctoral research programs. Less than 0.5% of the total
student enrollment in higher educational institutions, consisting of both
public and private institutions, is pursuing graduate degrees (AISHE 2018).

Damini Saini of the University of Lucknow stated that “there is a con-
siderate emphasis upon research for undergraduates in science area in
India. All India Council for Technical Education (AICTE) is one of the
Indian institutions which supports and funds the technical educational
institutions for their conferences and research projects for life sciences,
physical sciences, and chemical sciences, etc. The ministry of the govern-
ment of India department of science and technology is providing fellow-
ships for young researchers like start-up research grants for young scientists
(e.g., early-career research award). Other than these, the Indian Space
Research Organization (ISRO) also ofters scholarships to young under-
graduate scientists as projects and various training and development pro-
grammers at the undergraduate level like Bachelors of Engineering,
Bachelors of Technology, and post-graduate levels like Masters in
Engineering and Masters in Technology”.

In March 2018, India launched the Prime Minister’s Research
Fellowship with an initial budget allocation of 16.5 billion Indian Rupees.
Under the scheme, undergraduate and postgraduate students with a
cumulative grade point average (CGPA) of at least 8.0 from elite Indian
institutes such as the Indian Institute of Science (IISc), Indian Institutes
of Technology (IITs), National Institutes of Technology (NITs), Indian
Institutes of Science Education and Research (IISERs), and Indian
Institutes of Information Technology (IIITs) will be eligible for direct
admission in PhD programs of II'Ts and IISc.

Assistant Professor, Narendra Singh Chaudhary, Symbiosis Centre For
Management Studies, echoed Saini’s thoughts when he added that, “in
India, there are funding agencies like the university grants commission and
Ministry of Higher Education where a student can create a research pro-
posal and get funding. The funding is specifically applicable to under-
graduate studies. In every university or institution, internal funding
supports undergraduate research but nothing specifically. Like, in my uni-
versity, we get grants for minor research projects”.

The Council on Undergraduate Research (CUR) defines undergradu-
ate research (UR) as “an inquiry or investigation conducted by an
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undergraduate student that makes an original intellectual or creative con-
tribution to the discipline”. CUR is the apex body that oversees and affili-
ates institutes to perform undergraduate research on campuses. In an
undergraduate study, students assist a faculty researcher, graduate student,
and other undergraduates in researching areas of similar interests.
Undergraduate students work as a support for collaborative research proj-
ects by either pursuing their research ideas or joining established (MIT
2018) research projects. Chaudhury clarified that, to his knowledge, no
such definition had been coined in India to explain undergraduate research,
“I don’t feel there is any such consensus. The major focus of undergradu-
ate studies is more on teaching, not research. Even the Ministry of Higher
Education focus is the same. The undergraduate faculties are now asked to
focus more on teaching than research”.

Undergraduate research in India suffers to a great extent due to the
system of affiliation (Sengupta 2019). As many as 500 colleges affiliated to
a single university makes the entire system ungovernable (Altbach 2012).
The system is a logistical nightmare leaving the colleges to function in
isolation with no direct contact among each other. It defeats the very pur-
pose of a university exchanging ideas, thoughts, and progress in the arena
of research (Chandra 2007). Research is generally conducted in special-
ized institutes rather than in the colleges or universities in India (Sengupta
2019). Apart from working in isolation, there is little inter-disciplinary
interaction when it comes to undergraduate research. Most colleges initi-
ate undergraduate research only in the third year of study, reeling under
the shortage of staff and unequal distribution of workload. Faculty work-
loads have not been adjusted to accommodate faculty time to supervise
undergraduate research, nor undergraduate research valued in the promo-
tion and tenure evaluation of faculty. Also, faculty and students do not
coauthor papers at the undergraduate level.

Generally, in the case of research scholars, faculty write papers with
them. “Our university doesn’t have campus undergraduate research cele-
bration days, and neither is the undergraduate research presented to polit-
ical and government leaders. So generally, we do not have much support
for the undergraduate students in social sciences in India in public univer-
sities”, added Saini. While talking about faculty workload and undergrad-
uate research, Chaudhury also added, “it is part of the job with no special
accommodation or adjustments in the timetable. Faculties have to take
out time from their normal working hours”.



122 E.SENGUPTA AND P. BLESSINGER

With a rich demographic dividend, India needs to chalk out a real con-
crete approach toward undergraduate research programs and initiate and
motivate young learners to get actively involved in research studies at the
very onset of their foundation course toward undergraduate studies. To
tackle the dwindling number of researchers and the problems associated
with low research output, it becomes imperative for both central and state
governments in India to replicate a concept that has proven results in
many other places across the world. The Indian education system has
about 20 million first-generation learners, who will need systematic induc-
tion in research methods to use the vehicle of education as a tool to tackle
real-world challenges. Moreover, the focus should remain on girls who
need particular attention to encourage them to pursue fields in STEM
(Science, Technology, Engineering, and Mathematics) (World Bank
Brief 2015).

UNDERGRADUATE RESEARCH IN IRAQ

In the field of higher education, Iraq had played a vital role in the Middle
East as one of the pioneers in this region before war ravaged the country’s
economy, along with its rich tradition in higher education. Data received
from UNESCO (2004) postwar period showed that the country has more
than 20 universities and over 50 technical institutes. With peace prevailing
in the country, this number has grown and under the Ministry of Higher
Education and Scientific Research (MHESR). The universities and several
private colleges are offering courses in computer science, economics, and
business management.

Iraq’s first and largest university, Baghdad University, was founded in
1957, uniting several colleges that had been established earlier, including
the College of Law (founded 1908), the Higher Teachers’ Training
College (1923), the College of Medicine (1927), the College of Pharmacy
(1936), and the College of Engineering (1942). In the 1970s, the coun-
try showed a sudden growth of technical institutes, which were created to
support the booming oil industry. These institutes were initially a part of
the University of Baghdad but soon received their independent status.
Every province was deemed to have their university to support higher
education, which led to a further rise in the number of universities. The
growth was necessitated to support equitable distribution of higher educa-
tion in different geographical locations; however, the quality control and
assessment of these universities were a cause of concern.
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The Ministry of Higher Education plays a crucial role in determining
the policy framework for research in universities. As early as 2003, a
National Committee for Science and Technology, composed of university
presidents, was formed that oversaw coordinating research activities.
However, this committee did not have any significant impact in coordinat-
ing countrywide research activities, and such endeavors were shouldered
individually by institutions. Industry partnerships and interactions with
the economic sector of the country were handled personally by individuals
based on their contacts (UNESCO 2004). “Unfortunately, neither the
Ministry of Education nor the Ministry of Higher Education in the
Kurdistan Region of Iraq has developed any policies to embed the under-
graduate research into the curriculum. Ministry of Higher Education has
taken a limited number of initiatives to incentivize research activities
among scholars and graduate students. Still, more attention should be
given to the undergraduate research since it would eventually build stu-
dent capacity in developing critical thinking at an early age”, as mentioned
by Honar Issa, Secretary Board of Trustee, The American University of
Kurdistan.

The thoughts of Karwan Sherwani, Head of Business and Management
Department, Tishk International University, reflected the lack of any real
coordinated effort. He commented that “No, our government is not very
active in research at the undergraduate level and no reports or initiatives
encourage innovation to support economic development available in
record”. Honar Issa further commented that “policies should be defined
to make the process a necessity. There should be a strategic plan with set-
up goals as well as a realistic timeframe to initiate the process of under-
graduate research. In line with the policies that ministries develop,
institutions should create a culture of research among undergraduate stu-
dents by holding seminars and workshops that can address the significance
of the process in the future career of students. Faculty members play effec-
tive roles in guiding and engaging students in research activities while
highlighting needs and expectations”. Fahrettin Sumer, Chair, Department
of Business Administration American University of Iraq, Sulaimani, also
stated, “I work for the American University of Iraq, Sulaimani (AUIS).
Both the Kurdistan Regional Government (KRG) and the Iraqi central
government have higher education ministries that regulate universities,
but I have not heard of their support for undergraduate research”.

Research centers had received generous financial support in the 1970s
when the oil industry was booming, but the situation changed in the
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1980s because of the conflict with Iran. The lack of funding, materials,
equipment, and literature became even more evident in the 1990s when
international sanctions prohibited the import of materials and equipment
with possible dual-use. Given the budget shortages, research activities
relied mainly on postgraduate students. They were often undertaken in
cooperation with partners from the economic or military sector, which
funded specific projects (UNESCO 2004 ). Mainstream education and pri-
mary research at the undergraduate level were not a priority of the war-
torn country. Lack of funding and adequate resources restricted the
presentation of papers.

The situation has now considerably improved. Universities are encour-
aging both undergraduate and postgraduate students to engage in active
research projects, “In my institution, most classes require some research
papers, but these are mostly based on library and online research. To a
degree, they also engage the community by interviewing people outside
the campus to prepare video projects and to do the assignments. Also,
they are encouraged to do internships outside the campus”, added Sumer.
“Most of the universities and institutions advocate the undergraduate
research, and some are implementing them and thinking very seriously of
making it mandatory with regulation and credits. At the same time, some
institutions are unable to implement very sound research projects due to
the students’ poor understanding, lack of infrastructure, and management
support”. He further added, “we have a student conference, and staff
conference, in both we have students and lecturers co-authoring papers
and presenting the paper in the international/national conference
together”.

University faculty members are encouraged to pursue research activities
that might help in solving practical problems that beset society. Research
had played a vital role in the Iraqi higher education system in the past. The
effort needs to revive in a direction that supports the sustainable develop-
ment of the country. Iraqis are now feeling the impact of globalization and
the rapid growth of information and communication. Thus, research
needs to be redefined in an Iraqi context supporting new and innovative
approaches toward progress. The emphasis at the undergraduate level
needs to be on faculty members as mentors and initiating young learners
towards a research-oriented pedagogy instead of restricting the entire
research agenda to a few scientific and dedicated centers.
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UNDERGRADUATE RESEARCH IN MALAYSIA

In the recent past, Malaysian higher education witnessed unprecedented
growth. The last ten years saw a significant increase in the enrollment of
students, an influx of international students, as well as growth in research
publication, patents, and improving the standards and institutional qual-
ity. The drive and expertise of the Malaysian academic community govern-
ment investments to stimulate research and innovation contributed to the
growth. The Ministry of Higher Education realizes that the field of higher
education is ever-growing, and further encouragement of robotics, inter-
net, artificial intelligence, and disruptive technologies is needed. The
Ministry is keen to prepare Malaysian youth to keep abreast of the latest
developments and global trends, advocating research preparedness among
students from the foundation and undergraduate levels. According to a
faculty member who chooses to remain anonymous, “most institutions of
higher learning in Malaysia offer undergraduate research as a compulsory
module within undergraduate programs, and it is usually in the final year
of the undergraduate program. In the university I teach at, XYZ University,
it is usually taken by students in their final year of study. The module is
called Final Year Project (FYP) and is completed over two semesters”. In
2013, the Ministry of Higher Education in Malaysia prepared a Malaysia
Education Blueprint 2015-2025 (Higher Education) or the MEB (HE),
which showed research publication has increased threefold from 2007 to
2012; 70% of these articles have been contributed by the five Malaysian
Research Universities (MRU) (MBE—HE 2015-2025). The number of
patents filed also grew by 11% during this period, and universities have
been successful in generating revenues through their research and consult-
ing services. The anonymous faculty member added that “the Malaysia
Plan framework charts the path for the nation’s economic development.
Innovation features as an important measure in the country’s economic
development. However, to my knowledge, there may not be a direct link
between innovation to support economic development and undergradu-
ate research”.

Even though the country is excelling in its effort in promoting research
and showcasing significant growth in the higher education sector, the ride
to the path is not altogether smooth. Faculty members have often com-
plained about the lack of enthusiasm, especially among undergraduates,
lacking in critical thinking and communication skills. Students also lack in
their ability to comprehend English or communicate in English, which
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hampers their ability to research in a field. Institutions that contributed
data are trying to overcome such challenges and encourage students to
come forward. “At my institution, we carry out research exhibitions and
competitions to celebrate the innovations produced via undergraduate
research. These exhibitions are sometimes open to the general public. We
do share our innovation and research findings with government agencies,
but this is primarily for research conducted by staff and postgraduate
researchers”.

Budgetary constraints and the rising cost of education have put a strain
on many innovative projects and research work, especially encouraging
research activities at an undergraduate level. Employers are looking at
graduates with requisite knowledge, skills, and attitudes, and bridging the
gap between market demand and the existing education system is becom-
ing an arduous task. In Educational Inquiry (Extended Project), Module
code: EDUC3028, offered by University of Nottingham, School of
Education, Malaysia Campus (2018), the module has been “designed to
enable students to learn critical thinking skills, where they will be taught
some techniques for evaluating arguments rather than accepting what they
read as the truth. Students can seek evidence, and by using their critical
thinking skills, they would be able to judge the authenticity of the evi-
dence. Learning how to do research should help sharpen their critical
thinking skills. The module also should help in providing the skills to
students to understand research articles written by eminent educators and
other related relevant academic writings. This would enable them to gain
knowledge from primary sources”. Efforts are being made by universities
to orient students toward a research-based curriculum from the very
beginning of their undergraduate course so that they can move from a
world of job seekers to a world of job creators (MBE—HE 2015-2025).

RECOMMENDATIONS

The emergence of the social sciences as a relatively new field of study, the
refinement of educational research methods, and advances in brain
research and learning science provide educators a broader set of tools and
knowledge. Now they can determine the soundness of educational phi-
losophies, teaching methods, and learning theories. Given the consider-
able potential for research of all types to enhance learning outcomes,
higher education can benefit from integrating student research activities
into curricula at all levels across all domains.
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Research occurs along a broad spectrum, from scientific research to
humanistic research to art-based research. This spectrum of research activ-
ities allows for considerable flexibility in integrating research into a variety
of courses. By using both critical and creative thinking, students are better
able to evaluate issues and problems from a more comprehensive set of
perspectives. Principles and concepts from one domain or discipline are
integrated with other domains or disciplines. All domains have the poten-
tial to inform and benefit other domains (Blessinger 2017).

CONCLUSION

As mentioned at the beginning of the chapter, the path to undergraduate
research is not an easy task. Along with students’ enthusiasm, time man-
agement, and faculty workload, there are issues of ownership, ethical
practices, equality of opportunity, quality of supervision, and other
resource constraints. The benefits of undergraduate research enhance the
student—teacher relationship, the entire learning experience, and the cul-
ture of inclusion and openness. Undergraduate research should be
encountered early in the student learning experience (Walkington
etal. 2011).

Data revealed that little had been done to promote undergraduate
research, mainly in the field of social science. Government funding in most
countries is available to support research in science and engineering stud-
ies at the postgraduate level. In most cases, the curriculum does not
include undergraduate research, and both students and faculty struggle to
find a space for them. Faculty members teaching undergraduate students
are overworked and often, no credits are given to them to accommodate
undergraduate research or mentor students.

Undergraduate research should be embedded in the curriculum and
can be scaled up to be inclusive. When universities adopt the pedagogical
approach of student researchers, they assist students in preparing for their
future careers. Students can inculcate a sense of ownership toward these
projects. A research-based approach toward teaching will result in break-
ing the long-standing disconnect between teachers and students, provid-
ing rewards and recognition in support of the method.
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CHAPTER 8

Undergraduate Research in Brazil: A Study
of the Contributions and Challenges
for the Education of Young Researchers

Ana Lucia Manrique and Douglas da Silva Tinti

INTRODUCTION

Some studies investigate undergraduate courses, showing that the view on
this academic space should be modernized. The reproduction and non-
production of knowledge existing in this space are two of the problems the
studies mention (Massi and Queiroz 2010). However, it is important to
point out that Brazilian universities are anchored in the teaching-research-
extension triad and in their inseparability (Maciel and Mazzilli 2010), and
research is valued for providing diverse relationships between teacher, stu-
dents and knowledge production. In this sense, it is understood that
undergraduate research can make it possible to approximate and strengthen
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the relationship between teaching and research, and even more, between
undergraduate and postgraduate studies (Pinho 2017).

This chapter presents an analysis of the investments made in the differ-
ent regions of Brazil and in the various research areas made available by
organizations that foster research in Brazil. It begins with a brief historical
context of how undergraduate research consolidated over time, favouring
the creation of different funding programmes. Therefore, this work
explains the programmes that fund research developed by undergraduate
students by providing them with a scholarship—financial support. Then,
it explains the impact and the scope of the research works carried out in
those programmes from 2001 to 2013. It closes with the presentation of
an analysis of the investments made in the different areas of knowledge
since 2001 by the Brazilian federal government.

SCIENTIFIC INITIATION IN UNDERGRADUATE COURSES
IN Brazin

Historically, funding of research undertaken by undergraduate students,
called scientific initiation scholarship in Brazil, has been consolidated by
the creation in 1951 of the National Council for Scientific and
Technological Development (acronym CNPq in Portuguese). Although
there had already been research activities with undergraduate students
assisting professors since the 1940s (Bariani 1998), it was from the cre-
ation of the CNPq that annual scholarships began to be awarded to pro-
mote undergraduate research.

According to Bariani (1998), the Brazilian scientific initiation scholar-
ship programme sought inspiration from experiences of the United States
of America and France, which had activities of this type in an institutional-
ized way. Thus, in the 1950s and 1960s, the scientific initiation was
installed in undergraduate courses in the various higher education institu-
tions of Brazil. In the 1970s and 1980s, undergraduate research was
strengthened and there was an incentive for the creation of graduate pro-
grammes. In 1988, CNPq created a programme exclusively dedicated to
funding scientific initiation research works (in Portuguese, 1C), called
Institutional Scientific Initiation Scholarship Program (Portuguese acro-
nym Pibic). This programme established a new way of awarding scholar-
ships for scientific initiation research that were formerly granted directly to
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students, and not to the higher education institutions. Thus, the decade of
1990s was called the decade of scientific initiation in Brazil.

In this funding programme, scientific initiation grants were awarded
directly to both public and private higher education institutions. Since
then, HEIs have been responsible for selecting undergraduate students, by
means of public edicts to be IC grantees and to conduct research guided
by supervisors holding a PhD degree. The edicts are elaborated by com-
mittees organized inside the institutions and follow criteria established by
the CNPq to select the research projects that are offered IC grants.

To be eligible for a Pibic grant, students must have excellent academic
performance, and they must be advised by a full professor, who can, nev-
ertheless, co-supervise in partnership with professors holding a master’s
degree. Therefore, the IC to be developed should be related to the super-
visor’s projects and lines of research.

CNPq also evaluates the Pibic in all institutions through annual events
in which the scholarship holders present the results of their research,
always counting on evaluators external to the institution. Currently, the
CNPq’s Institutional Scientific Initiation Scholarship Program (Pibic) has
the following objectives:

(a) To awaken scientific vocation and encourage new talents among
undergraduate students

(b) To contribute to reduce the average time for a candidate to obtain
a master and a PhD title

(¢) To contribute to the scientific training of human resources that will
be dedicated to any professional activity

(d) To stimulate greater articulation between undergraduate and grad-
uate studies

(e) To contribute to the training of human resources for research

(f) To contribute to reduce students’ average time spent in graduate
programmes

(g) To stimulate productive researchers to involve undergraduate stu-
dents in scientific, technological and artistic-cultural activities

(h) To provide the grantee, advised by a qualified researcher, with the
means to learn techniques and methods of research, as well as to
stimulate the development of scientific thinking and creativity, aris-
ing from the conditions created by direct confrontation with
research problems



134 A. L. MANRIQUE AND D. DA SILVA TINTI

i) To expand students’ access and integration into scientific culture
p g
(CGEE 2017, p. 6)

Thus, the Pibic implemented in Brazilian HEIs aims to: train future
researchers and encourage the expansion and consolidation of research
groups. Scientific initiation should also contribute to graduation courses,
increasing the flow of undergraduate students to a master’s degree, reduc-
ing the time of completion of master’s and doctoral courses, and enhanc-
ing the quality of the works being defended.

In 2007, the CNPq instituted a new modality of scholarship for under-
graduate research, the Institutional Program of Scientific Initiation and
Technological Development Scholarship (Pibiti, in Portuguese). This pro-
gram follows the same rules of Pibic, being offered to public and private
HEIs. However, its specific objective is to encourage the students in activi-
ties of technological development and innovation processes.

The evaluations carried out by CNPq (CGEE 2017) show that Pibic
and Pibiti are programmes to induce institutional policies on undergradu-
ate research within HEI, besides strengthening the relationship between
undergraduate and graduate courses. Also, over the years, the concept of
scientific initiation has been constructed in higher education institutions
as an activity carried out by undergraduate students under the guidance of
a professor/supervisor, aiming at innovating the processes of teaching and
learning, minimizing the distance between teaching and research. In addi-
tion, these activities intend to initiate the student in research practices and
provide experiences in the development of the supervisor’s research
projects.

Currently, Pibic aims to provide undergraduate students with “learning
techniques and research methods, while stimulating the development of
scientific thinking and creativity, arising from the conditions created by
direct confrontation with research problems” (CNPq 2006, para. 16). In
this way, the students are expected to engage in scientific activities, pro-
moting the development of scientific thinking, as well as generating and
socializing the knowledge produced in their scientific initiation.

Furthermore, it should be considered that the supervisor has a relevant
role in the process of scientific training of the students that hold the grants,
mainly for the constitution of good researchers, familiar with the research
process and with the scientific method, and for their qualification for grad-
uate programmes (Bianchetti et al. 2012).
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Besides CNPq, some states in the country have the financial support of
other development agencies, called Foundations for Research Funding
(FADs). As examples, the Sdo Paulo Research Foundation! (FAPESP) sup-
ports research carried out by students and researchers in the state of So
Paulo, and the Minas Gerais Research Foundation? (FAPEMIG) plays the
same role in the state of Minas Gerais.

ImpracT AND ScoPE OF PiBIC IN BraziL (2001 anp 2013)

The evaluation report of Pibic in Brazil in 2017 (CGEE 2017) shows that
the number of scholarships grew by 67% (from 14,500 to 24,300 scholar-
ships) between 2001 and 2013. However, despite being a significant
increase, this advance has not been accompanied by the increase in the
number of enrolments in the country’s undergraduate courses (which
reveals a growth of 102% in the same period), indicating that there was no
evolution in the number of Brazilian students enrolled in undergraduate
courses with access to the Pibic (INEP 2002, 2015).

In fact, in 2001 there were 4.8 Pibic scholarships for every 1000 stu-
dents enrolled, and in 2013 it decreased to 3.9 scholarships for every 1000
students. In other words, the growth in the number of IC grants did not
follow the increase in the number of enrolments in higher education.

Another relevant aspect worthy of consideration is the regionality of
scientific research. In the early years of the IC Programme, CNPq was
specifically concerned with the disparities across regions. Brazil is divided
into five regions, South, Southeast, Center West, Northeast and North,
and one of the guidelines was that the Pibic should contribute to reduce
regional differences in relation to the distribution of scientific competence
in Brazilian territory. This recommendation was included in the guidelines
of the Pibic until 2004 (CGEE 2017).

Figure 8.1 shows the percentage share of IC grants in the five Brazilian
regions, in the years 2001 and 2013. It can be observed that the
percentages of the North, Midwest and Northeast regions were the only
ones that grew during the period presented. However, the percentages
still show differences in relation to the regions.

For a more detailed analysis, information is needed on the number of
enrolments in higher education during the study period. Figure 8.2 shows

! More information at: http://www.fapesp.br/
2More information at https://fapemig.br/pt/
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Fig. 8.2 DPercentage participation of enrolments per year in higher education in
the regions, in 2001 and in 2013. (Source: CGEE (2017))

the percentage share of enrolments in high education by region in the
years 2001 and 2013. The figure shows that the North, Midwest and
Northeast regions were also the only ones that presented an increased
percentage in enrolments in higher education when compared to the
number of IC scholarships, which can be observed in the Northeast region.
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When comparing the enrolment numbers and the numbers of IC
grants, a very large variation between the years 2001 and 2013 is evident.
The distribution of Pibic scholarships computed by 1000 undergraduate
students indicates that the differences remain in relation to the North and
Northeast regions, as shown in Table 8.1.

The data in the table shows that although the number of IC scholar-
ships for the North and Northeast regions increased, there was also a sig-
nificant expansion of undergraduate enrolment in these regions, resulting
in a decrease in the distribution of IC scholarships to the higher education
students. In the Midwest region, variations in the number of enrolments
and the number of Pibic scholarships were proportional, with the same
number of Pibic scholarships remaining for every 1000 students enrolled
from 2001 to 2013.

Regarding the gender of the scholarship holders, as shown in Fig. 8.3,
in 2001, 55% of Pibic’s scholarship holders were female, a figure that
increased to 60% in 2013. That is, female participation in IC research
projects has increased over the years.

The growth of female participation in undergraduate research projects
is also evident in technological development projects and innovation pro-
cesses such as the Pibiti. Figure 8.4 shows this growth in the period
2001-2013.

In 2007, the number of female students did not reach 40% of Pibiti’s
total scholarships, but by 2013, almost half of the number of technologi-
cal initiation scholarships were awarded to female undergraduates.

Table 8.1 Distribution

of Pibic scholarships Region 2001 2013
computed by 1000 North 5.2 3.8
students enrolled by Northeast 6.9 4.3
region, in 2001 Southeast 4.3 3.5
and 2013 South 4.4 4.5
Midwest 4.1 4.1

Source: CGEE (2017)
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Fig. 8.4 Dercentage share per year and sex of Pibiti grantees between 2001 and
2013. (Source: CGEE (2017, p. 23))

CURRENT STATISTICS ON P1BIC IN BRAZIL

Figure 8.5 shows the historical series of beneficiaries of CNPq’s Pibic dur-
ing the years 2001-2017. The data provided by CNPq indicate that from
2002 to 2014, the country registered a growth in the total number of
beneficiaries of the scholarships awarded by the Pibic; the most significant
growth being registered in the comparison between the total beneficiaries
in 2008 (34,650) with the total beneficiaries in 2009 (38,413), which is
10.9% increase in the total number of beneficiaries.

As shown in Fig. 8.5, the most significant growth in investments repre-
sented by the number of Pibic beneficiary grantees occurred in 2006 and
2010. When comparing the investments in 2001 and 2017, there is an
expressive growth of approximately 165% of the amounts invested.
However, since 2014 the number of Pibic grantees has been decreasing in
the funding scenario due to the distribution of resources to other pro-

grammes linked to CNPq and the economic crisis the country is still going
through.
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Figure 8.6 presents the total number of scholarship holders from the
CNPq’s Scientific Initiation Programme during years 2001 through 2017,
by areas of knowledge. The categories “Not informed” and “Other” are
not depicted in Fig. 8.6 because the numbers are not representative.

The data in Fig. 8.6 reveal that all areas of knowledge were initially
present over the years, with no significant decreases or increases in one are
to the detriment of the others. Moreover, historically, the number of
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grantees grew in almost all areas during the period of increased invest-
ments for undergraduate research from 2003 to 2014.

Table 8.2 details CNPq’s investments on Pibic by area of knowledge,
showing the percentage distribution of investments by areas of knowledge
during the years 2001 through 2017.

The data depicted in Table 8.2 shows a change in the percentage distri-
bution of the resources invested in the different areas of knowledge. When
considering the distribution of these investments, it is observed that the
areas of Health Sciences and Applied Social Sciences show few percentage
changes in relation to the investment carried out in CNPq’s Pibic grants
between 2001 and 2017. The Engineering area received an increasing
amount of investment between the years 2011 and 2013, which was then
reduced, and now it receives a percentage slightly above what it received
in the year 2001. The area of Human Sciences received an increasingly
smaller percentage over the years and the area of Exact and Earth Sciences
received increasing percentages.

In 2001, the highest representation (18.45%) of the amounts invested
in the Pibic was allocated to the Agrarian Sciences. However, in the other
years, the highest figure is with the Exact and the Earth Sciences. Health
Sciences and Engineering maintained their percentages over time, around
14% and 11% respectively, with few variations. Besides, there is an unfor-
tunate decrease in representation in the area of Biological Sciences and
Human Sciences. It is worth emphasizing that educational research stud-
ies are included in the area of Human Sciences.

Figure 8.7 presents a comparison of the representativeness of the Exact
and Earth Sciences and Human Sciences areas from 2001 through 2017.

Figure 8.7 shows that the percentage of investments in the Human
Sciences area has decreased, whereas the percentage of investments in the
Exact and Earth Sciences increased substantially along the years.

When segmenting the total number of beneficiaries by gender, we
observe that, historically, the number of females has always represented
more than half the number of beneficiaries. This relationship can be seen
in Fig. 8.8.

Figure 8.8, also shows a significant increase in the number of female IC
grantees over the years, mainly during 2008 and 2016, followed by a
reduction revealing that in 2017 the number of beneficiaries had returned
virtually to the figures of 2001.

It was highlighted at the beginning of the chapter that besides the
undergraduate research grants made available by CNPq’s Pibic, most
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Brazilian states also have research funding agencies, the Foundations of
Research Funding (FAPs). To estimate the contribution of the FAPs for
the development of undergraduate research, we collected data from both
FAPEMIG, from the state of Minas Gerais, through a report made
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available by the agency itself (FAPEMIG 2018); and FAPESP, from the
state of Sao Paulo, through data presented in their web page.

In 2018, FAPEMIG awarded 3999 scholarships to undergraduate stu-
dents linked to Pibic. FAPESP awarded 1101 scholarships for scientific
initiation. Hence the importance of the FAPs in the Brazilian context for
the strengthening and financing of scientific initiation research in under-
graduate studies.

FNnaL CONSIDERATIONS

This chapter has presented and discussed information on the investment
made by the Brazilian government in research in undergraduate courses,
called scientific initiation research programme (IC). Financial support is
granted annually to the best students, who are selected by research proj-
ects, guided by supervisors holding a PhD degree, from the different areas
of knowledge.

Some studies have also investigated the contributions of scientific initia-
tion to the students’ academic development. Massi and Queiroz (2010),
in a review of research about IC, found that some authors identify scien-
tific research in motivating students in the process of acquiring knowl-
edge, helping them to have better performance in the several disciplines of
the course. It can also enable students to acquire scientific and specific
knowledge in their undergraduate course, favouring a comprehensive
training and reducing the detachment from the curriculum structure of
their undergraduate course. Typically, undergraduate students complain
of excessive content, often transmitted in lectures that are meaningless and
unrelated to the undergraduate course.

Massi and Queiroz (2010) also highlight some of the skills developed
by the scholarship holders involved in research projects, which were
pointed out by the studies on the IC, namely, critical reasoning, auton-
omy, creativity, responsibility, analytical and interpretative capacity, leader-
ship, facility in interpersonal relationships, altruistic values, self-worth, and
self-esteem. They also emphasize that the development of IC research
activities guided by PhD professors in a research group makes it possible
for the grantees to understand the trajectory of academic career and this
may, as a consequence, influence their professional choice.

Moura (2018) indicates that the IC experience is unique, because,
while few Brazilians access higher education and scientific capital, given
the historical selectivity and inequality of education, the research
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experience makes students establish a habitus that will allow for some
accumulation of capital that is necessary for them to remain in, compete in
and reproduce the university field.

Bariani (1998) also points out how important it is that all undergradu-
ate students develop scientific skills, whatever their future profession, not
just for an academic career. Scientific skills are associated with a process of
teaching and learning that prioritizes the production of knowledge, that
is, an education that is not based on simple presentation of information.

However, considering Brazil’s current political and financial crisis, the
country’s main agencies aimed at developing and funding scientific initia-
tion research have been drastically affected. Some of them have suspended
notices and grants that would fund this research from 2019 through 2020.

This context has also had an impact on the funding of all scientific
research throughout the country. Nevertheless, given the importance that
scientific research represents for the scientific and technological develop-
ment of a nation, we defend this public policy focused on the development
of scientific research, aiming at its preservation, continuity, evaluation and
availability of material and funding resources.
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CHAPTER 9

Finding Inspiration: Sharing Practice
and Developing Authentic Multimedia
Artifacts for Supervision of Undergraduate
Research in Irish Higher Education

Roisin Donnelly, Claire McAvinia, and Claire McDonnell

INTRODUCTION

Good supervision is essential in ensuring successful outcomes for under-
graduate research students, yet few new supervisors receive training for
this role (Roberts and Seaman 2017; Healey and Jenkins 2018). In the
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context of Irish higher education, there have been calls for investment by
higher education institutions (HEIs) into provision of suitable supervisor
professional development opportunities. Since the late 1990s, the research
landscape in Ireland has developed very significantly, underpinned by the
recognition that talented people are at the heart of any national innova-
tion system. Significant investment has resulted in Ireland ascending in
international rankings of research capacity (HEA 2017). This is a positive
development in postgraduate supervision. However, the majority of fac-
ulty in Irish HEIs have undergraduate supervision roles without the pro-
fessional development (PD) opportunities that exist to support masters
and doctorate level supervision. Hanratty, Higgs and Tan (2011, p. 37)
have observed that ‘academic staft who are attempting to initiate change
in undergraduate teaching and learning strategies are often working in
isolation within centers where postgraduate disciplinary research domi-
nates the agenda’. Rowley and Slack (2004) have argued for a proactive
approach to supervisor development. This study reports on a module that
has been developed as such a proactive form of PD for undergraduate
supervisors in Irish higher education.

The authors are faculty developers and academics in a new Technological
University in Ireland, TU Dublin. In common with others (Roberts and
Seaman 2018), we have found plentiful research into the supervision of
PhD students and some on masters projects, but much less to draw on for
supervisors at the undergraduate level. Over the last five years, there have
been a number of publications in the area of undergraduate research men-
torship. The term applied to the student—faculty member relationship in
Ireland, and also in the UK and Australia, is ‘supervision’ and mentoring
can extend beyond a professional supervision relationship to a personal
one (Larson et al. 2018). Even so, these recent publications have been a
welcome addition that can be drawn from. In Ireland, as is the case in the
UK, all honors degrees usually incorporate a capstone research project.
The module at the heart of this study was designed to support both novice
and more experienced undergraduate supervisors. It has been running
since 2015 and is entitled ‘Supervising Undergraduate Dissertations and
Projects’.! The module forms part of an accredited postgraduate program
for faculty—the MSc in Education offered in TU Dublin.

Yhetp://www.dit.ie /aadlt/lttc/academicdevelopment/postgradcpd/
supervisingugdissertationsprojects/
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In this chapter, we present the specific details of the module and the
national context in which it is situated. We then present an evaluative
study of the impact of the module, exploring how sharing supervision
practice as well as the production of a multimedia resource have helped
supervisors of undergraduate research find inspiration from each other.
We discuss participants’ perceptions of what makes excellent undergradu-
ate research, the implications of this for their practice, and the place of the
module in shaping that practice. We conclude by identifying the benefits
of the module and aspects of supervisors’ PD that can be further devel-
oped and supported.

NATIONAL CONTEXT AND RATIONALE FOR PD
IN UNDERGRADUATE SUPERVISION

Nationally and internationally, undergraduate research has become more
prominent in recent years. In Ireland, research is an important element of
most undergraduate degree programs across the disciplines. The National
Framework of Qualifications (2003) sets guidelines for the definition of
undergraduate program learning outcomes at the honors degree level that
point toward the inclusion of undergraduate research projects and disser-
tations. These requirements include (NQAI 2003, p. 17):

e Detailed knowledge and understanding in one or more specialized
areas, some of it at the current boundaries of the field(s).

e Demonstrate mastery of a complex and specialized area of skills and
tools; use and modify advanced skills and tools to conduct closely
guided research, professional or advanced technical activity.

e Use advanced skills to conduct research, or advanced technical or
professional activity, accepting accountability for all related decision
making; transfer and apply diagnostic and creative skills in a range
of contexts.

e Act effectively under guidance in a peer relationship with qualified
practitioners; lead multiple, complex and heterogeneous groups.

The Irish National Framework of Qualifications has been approved as
being compatible with the Qualifications Framework for the European
Higher Education Area (Quality and Qualifications Ireland 2006), which
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means that it is consistent with the European bachelor, master and doctor-
ate cycles (Bologna Working Group 2005).

Undergraduate research is disseminated locally in institutions through
events and exhibitions, but also nationally through conferences and semi-
nars. Examples are the Science Undergraduate Research Conference and
the All Ireland Conference of Undergraduate Research.? Similar confer-
ences and events take place in the UK, and have been observed with inter-
est. Faculty active in such events in the UK have visited TU Dublin to
speak about their work, including contributing inputs to our module on
topics that have broad resonance, such as strategies for good practice
throughout the supervision lifecycle, and linking teaching and research
throughout the curriculum.

The module we developed is the first of its kind in the Irish HE sector.
Since its inception, there have been participants from across the HE sector
in Ireland, although the majority have been based in Dublin or the sur-
rounding areas. As such, it can be regarded as representative of the issues
facing UG supervisors nationally. This national audience includes supervi-
sors new to their role, from across the disciplines, as well as more experi-
enced supervisors who wish to share and expand their knowledge and
experience in the UG research domain. Participants joining together in
their learning in this module from institutions across the sector means that
a sharing of different institutional regulations and practices, roles, expecta-
tions and responsibilities of the UG supervisor takes place. It is especially
insightful for participants from many different contexts to have a space
where they can collectively acknowledge the challenges of UG supervision
and the accompanying assessment process. The module supports this
range of UG supervisors from across the disciplines and institutions to
reflect on their supervision practice for both pedagogic and professional
development reasons, whilst cultivating scholarly exchange by encourag-
ing them to share and critique dialogues about UG supervision.

Colleagues in two other HEIs have recently validated modules relating
to undergraduate supervision and there are plans to commence these
shortly. Also, a Digital Badge for supervision of postgraduate research has
recently been developed by the National Forum for the Enhancement of
Teaching and Learning, aligned with Ireland’s National Framework for
Professional Development (2016), and this may be used by faculty with

2http:/ /sure-network.ie /conference /
https: //www.ul.ie /ctl /events /all-ireland-conference-undergraduate-research-aicur
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wider-ranging supervision responsibilities. Provision in some institutions
allows for supervisors of undergraduate research to join modules or work-
shops intended for supervisors of postgraduate research, but this approach
does not seem to be widespread. However, the argument for tailored
development activities for supervisors of undergraduate research emerges
clearly from the literature, as we explore further in the next section.

DEMAND FOR PROFESSIONAL DEVELOPMENT
FOR UNDERGRADUATE SUPERVISORS

A review of the literature in faculty development and undergraduate
research highlights a series of calls for professional development around a
number of themes. Educational literature acknowledges the value for aca-
demics inquiring into and critically reflecting on their professional prac-
tice. Wisker (2012) has drawn attention to the need for supervisor
professional development in the light of diversity, change and demand
from one subject, one institution and one supervisor to another. She
argues that both supervisors and institutions need to focus on supervisory
developmental needs and practices. We are in agreement that the role is
now more visible, and needs clarification and development for faculty, rec-
ognizing differences from one discipline to another and one supervisor to
another. As Wisker points out, many faculty members perform this role
but there are few opportunities to reflect on, develop or share good prac-
tice with others. This line of thinking informed the approach we under-
took to the development of the PD module.

There have been more recent calls for supervisors who have been
trained in mentorship (The Guardian 2017; Moore and Felten 2018).
Additionally, supervisors of undergraduate research face challenges in a
context where the ethos of support and well-being in relation to students
is arguably at an all-time high (Wynaden et al. 2013). We sought to recog-
nize the potential value of peer support to build confidence, as this has
previously been identified as important in academic development (Boud
1999; Warhurst 2006) and building professional confidence.

There have been extensive guidelines produced to support supervisors
and students in research, particularly at postgraduate level, nationally and
internationally (Lee 2012; Wisker 2012). A new ‘Supervising Postgraduate
Research’, SEDA course is on offer in UK institutions for new PG supervi-
sors, which runs twice a year over two intensive days, supported by online
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activities and a portfolio. In addition, the Research Supervision Recognition
Programme is a professional development toolkit that includes the sector-
approved ‘Good Supervisory Practice’ framework and offers a route to
recognition specifically for research supervision, from the UK Council for
Graduate Education (2019). Comprehensive work by the National
Academy for Integration of Research, Teaching and Learning (NAIRTL
2012) in Ireland had a particular focus on developing a framework to
provide training and support for academic supervisors of research post-
graduate students, including workshops, short courses and other initia-
tives. Although NAIRTL is no longer active, it previously worked with
Irish higher education institutions to develop, implement and advance
effective research-informed teaching and learning practices to enhance the
student learning experience at undergraduate (Hanratty et al. 2011) and
postgraduate levels. To this end, NAIRTL has initiated a wide range of
events and activities that support stronger links between research and
teaching (NAIRTL 2011).

In Vereijken’s (2017) study on novice supervisors’ practices, analysis
revealed four kinds of dilemmas that may influence research supervision
practices, namely, questions regarding regulation, student needs in rela-
tion to supervision, the student—supervisor relationship and supervisors’
professional identity. Further afield, the scholars’ conversations in Larson,
Partridge, Walkington, Wuetherick and Moore (2018) of key terms, con-
cepts and initiatives in mentored undergraduate research and inquiry in
different international contexts were helpful in shaping our own local
practice.

In terms of the topics that PD needs to explore for supervisors, a focus
on the supervisor—supervisee relationship remains paramount. This rela-
tionship can be awkward and confusing, and sometimes uncomfortable
and challenging (Grant et al. 2012). In Irish HE, there is not a formal
body that guides staff in best practice in undergraduate supervision, and
many programs that do exist for faculty are optional. The professional
relationship between supervisor and student has received significant con-
sideration in the literature. Rowley (2000) argues that the underlying phi-
losophy is that supervision is a partnership between student and supervisor.
Wisker (2012) encourages supervisors to reflect on and enhance their
research supervision practice with a diversity of students on a variety of
research projects. The student—supervisor relationship and style of super-
vision has also been previously investigated at undergraduate level with
Hammick and Acker (1998) in particular exploring knowledge flow and
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power dynamics. As part of this valuable relationship, feedback has been
identified as playing an important role. A study by Baker, Cluett, Ireland,
Reading and Rourke (2014) reported that 88% of students reported peer
supervision to be helpful, with themes being ‘support and sharing’, and
‘progress and moving forward’.

Of particular relevance to our PD module, disciplinary perspectives in
supervision have also been the source of research in previous years. Zydney,
Bennett, Shahid, and Bauer (2002) analyzed the perceptions of 155 sci-
ence and engineering faculty in a university with an extensive undergradu-
ate research program. Faculty thought the undergraduate research
experience provided important educational benefits to the students, in
agreement with results from an alumni survey. Faculty who supervised
undergraduates for a longer period of time and who modified their
research program to accommodate undergraduates perceived a greater
enhancement of important cognitive and personal skills. Within the disci-
pline of social science, Todd, Smith and Bannister (20006) investigated the
experiences and perceptions of faculty supervising final year undergradu-
ates, specifically their perspectives of the supervision process, the different
approaches taken to supervision and the challenges they face in supporting
students through the dissertation journey.

While there are professional development opportunities for UG super-
visors in Ireland and elsewhere, we have not encountered any that support
the supervisor in designing, implementing and evaluating an OER artifact
for their own supervisory practice. Claims for innovation are present in the
literature in the form of collaborative and group-based supervision and
there are instances of technology being used in UG supervision practice
such as audio at the conclusion of supervisory meetings with recordings of
students summarizing the discussion (Voelkel et al. 2018). However, sup-
porting UG supervisors to consider their own supervisory style and the
context of their practice before what for many for them is a new endeavor
and places them outside their comfort zone in using a variety of multime-
dia tools is, we feel, a novel and engaging approach in this field.

CONNECTING WITH OPEN EDUCATIONAL PRACTICES

An additional interest shared by the authors has been in emergent debates
around open educational practices (OEPs) in higher education. We were
keen to recognize these developments through the design of this module,
and in the interests of developing and supporting supervisors of
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undergraduate research. Bates (2014) and Couros (2016) discuss the
characteristics of the twenty-first-century educator in terms of openness
and collaboration in practice, and creating, sharing and curating open
educational resources (OERs) for teaching. In the context of this module,
openness in teaching can be regarded as reflecting and discussing practice
in the open, rather than in traditionally isolated or individual modes
(Cronin and MacLaren 2018). In the creation and sharing of a multimedia
resource, we encouraged participants to be open in terms of best practices
with their peers and students. There was potential to share these resources
more widely as OERs in their own right (Wiley 2015).

THE SUPERVISING UNDERGRADUATE DISSERTATIONS
AND PRrOJECTS MODULE

The module was designed and validated in 2015, taking an expressly col-
laborative approach in its delivery and calling on practitioners to create
resources that could support them in their work as supervisors. Table 9.1
shows the alignment of module learning outcomes, teaching and learning
methods, and assessment strategy. Constructive alignment (Biggs 2003)
was the theoretical underpinning of the outcomes-based module, with
coherence between assessment, teaching and learning strategies and the
intended learning outcomes. It was important that activities were designed
that enabled participants to learn how to demonstrate achievement at the
highest level described by the outcomes.

The module has been offered in the second semester of each academic
year but one since 2015; 40 participants have now successfully completed
it and ten participants have been students of our MA in Higher Education,
working as faculty in TU Dublin or other HEIs across Ireland and in
wide-ranging disciplinary contexts. These students had the option to take
the module as an elective. The remainder have participated in the module
on a stand-alone basis for continuing professional development, and have
come from across the Colleges of TU Dublin:

Arts and Tourism (13)

e Business (seven)

e Engineering and Built Environment (eight)
Sciences and Health (two)



9 FINDING INSPIRATION: SHARING PRACTICE AND DEVELOPING...

Table 9.1 Constructive alignment within the PD module
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Learning outcomes

Teaching and learning activities

Summative assessment

Critically analyze what
constitutes a productive
undergraduate research
learning environment.
Explore conceptions of

undergraduate research and

supervisory practice,
contextualized by critical

engagement with salient and
emergent issues in their own

discipline.
Critically review the

literature on the scholarship

of undergraduate

supervision pedagogy and of

relevant policy issues in
undergraduate research
supervision.

Evaluate their efficacy and

competency in
undergraduate research
supervision.

Discuss institutional
requirements and
procedures for

undergraduate supervisors

and research students,
including ethics
requirements.

Evaluate and apply suitable
undergraduate supervisory

strategies and procedures
for their own context.

Devise strategies for
interactional and

Review of ‘rethinking final year
projects and dissertations: Creative
honors and capstone projects’
resource by Mick Healey—note
thoughts on the introduction and
select one of the case studies and
discuss how it could be applied to
own practice.

Select one of the three provided
journal articles and then
summarize and critically analyze it
in the online discussion board in
the VLE.

Develop a question that could be
sent in advance to the guest
contributing in the final week.
Participate in discussions with
guest contributors.

As a learning set of four people,
develop an overview of getting
started /first steps in the
undergraduate supervision process
using a mind map in electronic
format.

Peer review session in final week—
cach participant speaks for 5 min

A reflective account,
supported with
reference to the
literature, of the
design and
development of the
resource, to include
the context and
underlying rationale
as well as plans for
implementation and
consideration of the
potential for wider
application and
dissemination.

Multimedia resource
or resources (videos,
screencasts with
audio, word press site,
infographic, etc.) that
address two of the
four supervision
themes provided in
relation to own
context.

about their resource and their
peers and module leaders complete
a short peer feedback form.

communication skills, e.g.
negotiation, giving
feedback, which is
supportive and challenging.
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The module was divided into five weekly workshops, focusing on spe-
cific themes: getting started with supervision; the identity and role of the
UG supervisor; enhancing UG supervision practices to ensure impact
(including the most effective ways of working and interacting with UG
students in their dissertation); and disseminating good practice with input
from other supervisors in the institution and beyond. As each cohort has
a proportion of new supervisors, it was useful to explore self-perceptions
of the novice supervisor’s experience and attributes, issues affecting the
novice supervisor’s role, and supports and resources available for novice
supervisors. One of the sessions took place in a computer room to allow
participants to work on their OERs while tutors were present.

In terms of topics addressed in the module, a study in the Irish higher
education context (Donnelly et al. 2013) revealed that supervisors identi-
fied the main student challenges in completing an undergraduate disserta-
tion as pressure of work, managing time effectively and having the
confidence needed for success. Deciding on a topic that was ‘do-able’ as
well as knowing precisely what was expected at this level were also high-
lighted. The timing of the dissertation could also pose challenges, not
least when undertaken by students with other modules in one semester.
These areas were included as topics for exploration in the current curricu-
lum for the PD module. Other themes explored are the culture of under-
graduate research, supporting a program team approach to supervision,
clarifying supervisor roles and student responsibilities, supporting the
undergraduate dissertation process, exploring common issues in supervi-
sion, and assessing dissertations. When unpacking initial learning issues
with the participants, topics that have emerged are GDPR impact on
research (this is the EU General Data Protection Regulation, which was
implemented in 2018 and is an important change in data privacy regula-
tion), having a unified and agreed approach within their department or
school to process (time management, research methods and clear proce-
dures) and product of supervision (exploring opportunities for other alter-
nate approaches to a dissertation/capstone project); how to manage new
supervisors in the department; supervising across programs (what can be
shared) and achieving consistency in feedback to students.

A key dimension of the module is the design and development of an
authentic multimedia artifact by each participant to support their own
supervision practice and framed around the themes explored in the mod-
ule. To accompany this, participants are required to write a reflective and
scholarly piece (Table 9.1). The multimedia resource can then be used as
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a resource by both students and academic faculty. Learners will have this
additional support and guidance to help them as the resources deal with
some of the common questions, concerns and practical issues that under-
graduate students come across when completing their dissertation or final
year project. The resource can also provide useful information for other
faculty who are supervising undergraduate dissertations.

The aim is not to provide a set of definitive answers about supervising
a dissertation or final-year project; instead participants will recognize that
there are many ways in which the ‘journey’ through the supervision pro-
cess can be completed. The resources can draw on a combination of the
experiences of the dissertation supervisors on the module, academic
research into faculty experiences of supervision, and examples of good
practice.

Within the module workshops, input was invited from several guests
who gave their perspectives on several approaches to undergraduate
research implemented in our institution. The apprentice model was dis-
cussed as was a group research project. Also incorporated was an input on
community-based research. This approach is applied in our university with
the support of the Students Learning with Communities office. They have
developed very clear guidance on what the roles and responsibilities of
students and supervisors are in this context (Students Learning With
Communities 2019).

Table 9.2 and Figs. 9.1,9.2,9.3,9.4 and 9.5 give some examples of the
range of multimedia artifacts in which participants chose to develop their
most pressing supervision topics.

METHODOLOGY AND METHODS

We designed a short and focused evaluation of the module to address the
following research question:

What is the perceived impact of sharving practices and creating multimedin
artifucts in o professional development undergraduate supervision module in
the context of the Irish higher education sector?

All 40 graduates of the module were surveyed using an online ques-
tionnaire (Appendix A). The questions were developed through engage-
ment with the literature on best practice in UG supervision as well as our
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Table 9.2 Authentic multimedia artifacts on undergraduate supervision

Type of Supervision topic Supervision content

multimedin

resonrce
2014-15 Video Final-year group Support for game development students
cohort project support during their final-year group project,

addresses common problems that arise
such as group conflict and the expectation
that responsibility lies with students.

2015-16  Screencast Checklist for Assessment requirements for an enquiry-
cohort submitting a group based group project report including
report Gantt charts.
(first years)
2017-18 Infographic Integrated learning Structured guidance for students
cohort portfolios researching and compiling evidence of

learning in a social care program
2018-19 Small-scale  Academic writing  Tailored to the participant’s discipline, a
cohort website and referencing curated set of resources addressing writing
and referencing from other well-regarded
websites, with commentary.

CREATED USING (e

Fig. 9.1 Video resource for final year students by Camila D’Bastiani
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Fig. 9.3 Infographic to
support supervisors and
students by

Martina Ozonyia

JPEF

I\/
v

ISO




9 FINDING INSPIRATION: SHARING PRACTICE AND DEVELOPING... 161

- —
supervisor and your expectations of the g

Ensure you are clear on your role as a
<
student.

Fig. 9.4 Video resource to support students by Michelle Bermingham

own expertise in delivering professional development in this area for a
number of years.

There were three sections to the questionnaire, with the first asking
closed questions to establish the profile of the participant—their disci-
pline, current engagement with UG supervision, and the nature of the
UG supervision taking place in their School /Institution. The second sec-
tion focused on the UG Supervision module in relation to meeting the
needs of UG supervisors in Ireland as a form of current professional devel-
opment. It asked questions to establish participant motivations for under-
taking the module as well as on the different areas of supervision that were
considered important to each participant. Each was via provision of a
5-point Likert scale, followed by an open-ended question. The Likert
scale was based on establishing importance in each instance it was used:
the scale went from not important; somewhat; important; very; and not
applicable.

Two open-ended questions were included to ascertain participant per-
ceptions/understanding of what makes a good supervisor before they
took the module, and after they had completed it. Further open questions
were asked to build a picture of what makes an excellent undergraduate
dissertation or research project, and what the supervisor can do to support
production of that excellent work. A question on the impact of the
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Meetings Meetings
Research Supervision Process

The research process can be dmunting, especially at the start. However, as students become more familiar with their research
area, they often develop a deeper interest in their topic and begin to see the transformation in their own research skills.
Hopefully. after a few weeks., you will see that it 1s a worthwhile joumey and your supervisor is here to support and guide you
through it.

On this site, the supervision meetings have been broken into three stages, namely, Getting Started. Maintaining Progress and
Getting Over the Line. While the overall structure of the meetings will remain the same throughout the research, the focus of the
meeting will change as you progress into each stage.

at the supervision meetings

(!? Click on each of the icons above to leam more about what to expect

Fig. 9.5 Website to support students by Niall Minto

module was included on whether participants had continued researching
resources or literature about undergraduate supervision. The third section
of the online questionnaire asked open questions on participants’ prior
skillset with developing multimedia resources generally and in relation to
supporting UG supervision, and a Likert scale was included to establish
the extent of the impact that the multimedia artifact has had on students
and colleagues in supporting the supervision process.

The Centre in which the module is offered has an existing approved
protocol to address ethical issues in research relating to the evaluation of
its programs, and we conducted the evaluation in line with this approved
protocol. Seventeen people responded to the questionnaire; five from
2018 to 2019, seven from 2017 to 2018 and four from 2015 to 2016. All
respondents were from TU Dublin—six respondents came from the
College of Arts and Tourism, two from the College of Sciences and
Health, five from the College of Business and three from the College of
Engineering and the Built Environment. We present findings first in
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relation to participants’ experiences of the module overall, and then in
relation to the development of their multimedia resources.

PRESENTATION AND DISCUSSION OF FINDINGS

Thirteen respondents were currently supervising UG dissertations, and
two were not. From a logistical perspective, supervision of undergraduate
research was undertaken as follows: 14 participants had supervision hours
timetabled as part of their teaching schedule for meeting individual stu-
dents for the duration of the supervision process; six participants had
received submissions of draft work of the UG research project at different
points in the semester in order to provide formative feedback to the stu-
dents; three gave email advice and updates to their students; two provided
online materials in the Webcourses/Brightspace VLE, and two used tuto-
rials. The remainder was a mix of one participant who had hours included
in their teaching timetable for group supervision, one having dedicated
time in lectures or laboratory/practical classes, for example, for project
management, and one using online submissions.

Rationale for Module Participation

Looking at the strongest reasons/motivations for doing the module:
wanting to better support students in the supervision process was consid-
ered very important (12); closely followed by finding out about best prac-
tice in undergraduate research supervision (11); knowing how to deal
with challenges in the supervision of undergraduate research (eight);
meeting colleagues also engaged in undergraduate supervision (seven);
and clarification of the supervisor’s role in relation to research (six).
Learning to develop a multimedia resource to support supervision was
considered important/somewhat important by a total of 11 participants.

Participants were given the opportunity to share other reasons for
undertaking the module and nine responded. There was a mix of wanting
to learn from local practice, compare their own practices with colleagues,
and explore the role of the supervisor in a supportive environment. Two
were beginning to supervise dissertations, having had no previous experi-
ence in supervision, and three others wished to develop a consistent and
fair supervision process, be trained how to supervise students properly and
obtain clarification on standard practice and procedures around
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supervision. For one participant, this module formed part of the post-
graduate qualification they were undertaking (MA in Higher Education).

Comparison of Attributes of & Good Supervisor Before
and After the Module

It was interesting to note a set of attributes or characteristics of good prac-
tice in supervision that participants had before they undertook the mod-
ule, and after it was completed. Figure 9.6 shows the combined similarities
that appeared before and after the accredited professional development
module, with advice based on analysis of the data shown in blue at the end
of each section. These findings can be considered in the context to the
work of Shanahan et al. (2015), who identified ten characteristics of effec-
tive undergraduate research mentorship. Seven of their characteristics are
similar to the attributes below that emerged in this study. The remaining
three do not feature in our findings and they relate to development of
student mentoring skills, building a research community among students
and supporting students in networking activities.

Perceptions of What Makes Excellent Undevgvaduate Research
and the Role of the Supervisor to Support Excellent Work

Eight participants shared their perceptions of excellent undergraduate
research, characterizing it in the following ways: ‘engaged and interested’
(Participant 5); ‘literature review is linked to context and on to findings’
(Participant 7); ‘something unique and different’ (Participant 10); ‘suc-
cinct presentation of topic with a clear research question supported in the
literature’ (Participant 17); has a clear ‘topic, methodology, theory and
excellent writing’ (Participant 11); “that the student can demonstrate what
they have learned from the project’ (Participant 14); ‘clear, concise work
that answers the question’ (Participant 16); ‘good critical analysis of pri-
mary data linked with secondary data’ (Participant 17), and ‘a story from
start to finish that adds to the research already there’ (Participant 16).
The supervisor could contribute by: ‘making sure the student was
focused on key tasks’ (Participant 7); supporting the student’s decision-
making on the research topic (Participant 9); ‘guiding the student toward
defining the aim/objective at the outset’ (Participant 10); keeping in con-
tact with the student and keeping the dissertation in line with the research
questions (Participant 16); identifying the research question ‘early on’
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Strive for clarity throughout the supervision process

Consider how best to ensure clear communication and support of the student
Need to be prepared and help students fully understand key steps of research
process: knowing common pitfalls [scope; research question; importance of a
robust lit review; understanding core tenets of methodology]
Agree what communication will be in place for the duration of the project

Explore mentoring relationship

Relationship based on interest and and enthusiasm for topic
Need to show compassion, be approachable, have patience; ensure students are
invested to do good work rather than 'chasing' them
Be a person who adapts their style to suit the needs of the students
Listen to students, challenge them

Delineation of expectations

Provide a clearer boundary about supervision to ensure students know that the
work is their own and for them to take full responsibility
Try to ensure "contract" is in place and understood
Be a guide, rather than a leader, so as to allow the student to experience
'real' research (ups and downs)

Adhere to Disciplinary Norms

Provide guidance about subject discipline and thesis process

Important for supervisor to have discipline expertise and project management
skills
Emphasise the standards in the discipline to the student

Supervisor Skills

Understand the theoretical basis of supervision
Explain what time management means in this context; Agree when student work
should be submitted for timely feedback
Provide clear advice on procedures & practices in the research process

Provide Feedback at 'dissertation landing points'

Consider how to best generate and provide excellent feedback that will have an
impact on student work
Need to be honest with feedback
Give specific information positively and ask the student questions

Fig. 9.6 Findings on good practice in undergraduate supervision

(Participant 17) so that ‘an appropriate literature review would be under-
taken, as many students spend most of their time on the literature review
without having identified a good research question’ (Participant 17). It
can be useful to point supervisors to existing resources for supporting
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students to develop their research skills such as Willison and O’Regan’s
(2007) Research Skill Development Framework, which can be used to
both chart and monitor students’ research skill development. Conducting
a research skills audit as part of the first supervisory meeting is an area that
is discussed in the current module, and does not seem to form part of the
existing practice of the participants.

Perceived Module Impact on Practice

Since completing the module, 11 participants have continued researching
resources or literature about undergraduate supervision, and three indi-
cated that they have not. Advice summarized from the participants’ feed-
back on what they think should happen after the module included:

e Mentoring of Supervisors: ‘Any new supervisors should shadow a
qualified supervisor so they can learn from them’ (Participant 7).

e Needs of New Supervisors: ‘Staff should not undertake any supervi-
sion until this course is completed. [If] I was given the chance to
design the course I would include more practical application for new
supervisors e.g. how to complete a good literature review—under-
standing research methodologies and methods—common mistakes
with quant/qual research’ (Participant 7).

e Reassurance/Endurance: ‘I found the module supported many of
my current practices and that was reassuring. I also realized how I
have to keep working at the process’ (Participant 9).

e Network of Supervisors: ‘Forming networks with other supervisors’
(Participant 10); ‘I have recommended it to many colleagues’
(Participant 14).

Creation and Use of the Multimedia Resource

When asked if they had been using multimedia resources, technologies or
apps to support supervision of undergraduate research before attending
the module, 12 of the 17 respondents commented. Of these, five said that
they had not been using such resources. One mentioned the resource cre-
ated during the module. The remaining six were using a variety of
resources: two had websites guiding students through supervision, one
mentioned creation of YouTube clips for students, one used research
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papers, and one had a mix of material on the virtual learning environment
including a separate Pinterest board for research in their module.

Before participating in the module, four people had created their own
multimedia resources for students but ten others who responded had not.
We asked participants in the research to comment on the creation and use
of the multimedia resource by responding to a series of statements in a
Likert-type question. We mixed positive and less positive statements about
the process, to avoid leading the participants—14 people responded.

Most agreed or strongly agreed that it had been straightforward to cre-
ate the multimedia resource, but two disagreed. Since the earlier iterations
of the module, we have introduced a specific workshop to support the
multimedia resource and this may have helped the more recent partici-
pants. Ten of the participants disagreed with the statement that it was
difficult to think of a rationale for the resource, suggesting that most could
think of a clear reason for developing it. Opinions were a little more mixed
on the usefulness of the resource, nine agreeing or strongly agreeing that
it had been useful and five disagreeing or not expressing a firm view on
this. These findings reflect existing research on faculty use of open educa-
tional resources in Ireland (National Forum 2015), which show a similar
pattern of somewhat uneven use of online resources, and caution amongst
faculty around creating, using and reusing resources.

Most of the participants said they would be happy to share the resource
with colleagues in their department or School, with just one out of 14
indicating they were not sure about this question. However, responses to
sharing beyond the institution were more mixed: 11 people said they
would agree they would be happy to do this, three were less certain. Again,
this may reflect a more general wariness around sharing educational
resources in the Irish higher education sector (National Forum 2015).
This is something we would like to address further through the module
since the sharing of practice has been of central importance to participants,
and they have indicated the value of this. This in turn would support
greater openness in practice and pedagogy with the creation and sharing
of resources (Cronin and MacLaren 2018). The early iterations of the
module emphasized copyright issues and also used the feedback process to
comment on specific issues for each resource, something we have contin-
ued to do in the most recent cohorts.

We presented a statement suggesting that the multimedia resource had
benefited students undertaking undergraduate research. It could be antici-
pated that this might be difficult to answer unless participants had



168 R DONNELLY ET AL.

evaluated the use of the resource by their students. The responses appeared
to indicate this with eight people agreeing or strongly agreeing, but one
choosing ‘not applicable” and five neither agreeing nor disagreeing with
the statement. It was perhaps also difficult for them to comment on the
extent to which the resource benefited their colleagues supervising under-
graduate students: five agreed or agreed strongly with this, five neither
agreed nor disagreed; with two saying it was not applicable to them and
two disagreeing. Within the module, we have not given space to discus-
sion of evaluation of the resource and therefore it is likely that participants
are not seeking feedback from their students about the value of using the
resources. When asked to respond to a statement about gathering formal
feedback about the resource, just three people said that they had done
this. This is an area that we could address much further in future, and it
may also be appropriate to incorporate students’ contributions to further
resources in keeping with a student-as-partner approach to curriculum
(Healey et al. 2014).

Finally, participants were asked to respond to a statement about whether
they would like to create further resources for their students. Seven people
said that they would, but six did not commit to a view on this and one
person disagreed with the statement. This is perhaps a little disappointing
since the module offered scope to open up this possibility and perhaps
support the creation of suites of resources within the different disciplines.
With an opportunity to explore this further, we will ask participants
whether they used their multimedia skills elsewhere on completion of the
module in other professional projects. This could be an aspect of practice
that we seek to develop more fully in future iterations. Later, when asked
if they had created further resources, five people indicated that they had.
These included ongoing development of a website, creation of a separate
set of resources and guides, finding existing third-party materials and shar-
ing them online, and formalizing processes through creation of forms to
support supervision. Two participants commented that they did not have
time to create further resources.

It appears that a follow-up workshop for all participants in the module
next year would be warranted, to facilitate participants in making changes
before they might choose to release their resources publicly. They could
also be given advice as to how to evaluate the resources being used, pitch
new OERs and potentially collaborate with each other in producing these.
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Macro Level Issues

From the findings, it is interesting to consider the bigger picture issues
discussed in this book. As we are based in a newly established Technological
University in Ireland, the first of its kind nationally, the scope of under-
graduate inquiry and research needs to be more visible and supported.
There are currently some inter-institutional undergraduate research cele-
bration days (http://sure-network.ie /about/; https://www.ul.ie/ctl/
students/all-ireland-conference-undergraduate-research-aicur), and this
can be built upon as can students-as-partners in research (faculty and stu-
dents coauthoring papers and copresenting at regional and national con-
ferences). Development of enquiry and research skills earlier within the
curriculum is also an important consideration (Healey et al. 2013).

CONCLUSIONS AND RECOMMENDATIONS

In this chapter, we have presented the arguments for greater professional
development opportunities for faculty supervising undergraduate research,
contextualizing this within the Irish higher education sector. We described
and explained our professional development module, which is available to
faculty undertaking supervision of undergraduate research at a new
Technological University, TU Dublin as well as faculty based in other Irish
HEIs. Our evaluation of this module showed that participants had
explored and articulated the characteristics of good, even excellent, under-
graduate research. They perceived a positive impact on their practice from
having had the opportunity to do this through the module by talking with
their peers and sharing practice. They identified a range of pathways
toward successful completion of the research dissertation or project, and
this has been reflected in the wide-ranging multimedia resources devel-
oped over the past four years. While at this stage it might be somewhat
premature to talk of the module overtly in terms of OEPs, and the
resources as OERs, this valuable perspective offers us several directions in
which to develop the work in future. We suggest that there needs to be
growing recognition of the importance of undergraduate research, and
that it should be celebrated in Ireland more widely in the ways we have
seen happening internationally. This would in turn raise the standing of
good undergraduate supervision, and recognize the efforts and supports
discussed by colleagues in this short module. We will continue to develop
and evaluate this module over the longer term, potentially through the
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development of mentoring and networks of support for new supervisors
within the disciplines. We would also like to encourage greater sharing of
the multimedia resources given the participants’ time and effort invested
in producing these. Our findings throughout this research have repeatedly
shown the value and importance of collegial discussion in building confi-
dence and resilience amongst faculty meeting the needs of larger and ever
more diverse groups of students (Higher Education Authority 2018). We
conclude by encouraging colleagues nationally and internationally to
address support for supervisors through appropriate PD, and particularly
through allowing critical conversations amongst colleagues to take place
in supportive spaces.

APPENDIX A: EVALUATION QUESTIONNAIRE

Section A: The Basics

In which year did you complete the Supervising Undergraduate
Dissertations and Projects module? [Select from list of 2019, 2018,
2016, 2015].

In which College of the City Campus are you based? [Select from
Sciences and Health, Business, Engineering and Built Environment, Arts
and Tourism].

Are you currently engaged in supervising undergraduate research?
[Select from Yes/No].

How is supervision of undergraduate research currently undertaken in
your School? (Please tick any applicable) [List included below]

e Supervision hours timetabled for individual students

e Supervision hours timetabled for group supervision

e Dedicated time in lectures or practicals, e.g. for project manage-
ment, work-in-progress, updates

Email advice and updates

Provision of online materials in Webcourses/Brightspace
Submissions of draft work at different points in the semester
Tutorials

Using an online discussion board or forum
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Section B: The Module

Were any of the following important in your decision to take the
Supervising Undergraduate Dissertations and Projects module? [Likert
Scale question using scale: not important; somewhat important; impor-
tant; very important; not applicable |

e Clarification of the supervisor’s role in relation to research

Finding out about best practice in undergraduate research supervision
Learning to develop a multimedia resource to support supervision
Meeting colleagues also engaged in undergraduate supervision
Knowing how to deal with challenges in the supervision of under-
graduate research

e Wanting to better support your students in the supervision process

Were there any other reasons to take the module? [ Open text response].

What did you think were the attributes of a good supervisor *before
you took the module*? [Open text response].

What do you think are the attributes of a good supervisor *having com-
pleted the module*? [Open text response].

Can you comment on what makes an excellent undergraduate disserta-
tion or research project, and what the Supervisor can do to support pro-
duction of that excellent work? [ Open text response .

Since completing the Supervising Undergraduate Dissertations and
Projects module, have you continued researching resources or literature
about undergraduate supervision? [Select Yes/No].

Section C: The Multimedia Resource

Can you give any examples of how you were using multimedia resources,
technologies, or apps to support supervision of undergraduate research
before you attended the Supervising Undergraduate Dissertations and
Projects module? [Open text response].

Had you ever created your own multimedia resource for your students
before participating in the Supervising Undergraduate Dissertations and
Projects module? [Select Yes/No].

Please indicate your responses to the following statements: [Likert
Scale question using scale disagree strongly; disagree; neither agree nor
disagree; agree; agree strongly; not applicable ]
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I found it fairly straightforward to create the multimedia resource

e It was difficult to think of a rationale for the multimedia resource

e The multimedia resource has been useful in my supervision of under-
graduate research

e | had a clear idea of a typical student in mind when I designed the
multimedia resource

e [ am happy to share the multimedia resource with colleagues in my
department/School

e [ would be happy to share my multimedia resource with any col-
league internally or externally to the institution

e The multimedia resource has benefited the students undertaking
undergraduate research

e The multimedia resource has benefited my colleagues supervising
undergraduate students

e [ have gathered formal feedback about the multimedia resource from
my students and /or colleagues

e [ would like to create more multimedia resources for my students

from now on

Since completing the Supervising Undergraduate Dissertations and
Projects module, have you produced other resources for your colleagues
or students? [Select Yes/No].

Can you give any further details in relation to the previous question?

Section D: Conclusion

Do you have any further comments in relation to the module or the ques-
tions raised by this questionnaire?
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CHAPTER 10

Research in Transforming Contexts: Ensuring
Relevance and Impact

Mandia S. Makhanya

INTRODUCTION AND BACKGROUND

Traditionally, research universities are dedicated generators of new knowl-
edge and PhDs, deemed to be vital for the social and economic develop-
ment of any country. However, the ongoing influence and impact of
technology as a driver of the knowledge economy (and the 4th Industrial
Revolution) and the increasing and cumulative sophistication of'its various
applications across an array of fields has contributed to a growing link
between, and focus on, STEM research in particular.

This has given rise to a relatively small and select, but highly influential
group of universities whose funding streams are diverse, whose focus and
reach are global and whose aim is to produce innovative, cutting-edge
research. Mohrman et al. (2007:1) named these universities Emerging
Global Model (EGM) research institutions, which are characterized by an
intensity of cutting-edge research, as well as worldwide competition for
students, faculty, staft, and funding. EGM institutions are at the vanguard
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of research that is driving managed socioeconomic development and
progress at a global scale. Furthermore, by aligning the role of the research
university with the neoliberal view of education as a marketable commod-
ity, EGM Universities have created a powerful dynamic around the role
and influence of research as a directed, saleable commodity. Although rela-
tively few, these are the institutions that head virtually every list of leading
universities worldwide and include universities such as Harvard,
Cambridge, Stanford, California-Berkley, MIT, Caltech, Columbia,
Princeton, Chicago, Oxford, Yale and Cornell.

Table 10.1 reflects the top 20 universities globally, as derived from a
study by Times Higher Education and QS Top Universities (2019), and
clearly demonstrates the preponderance of these influential universities in
the northern hemisphere. This trend is supported and to a large extent
echoed by the other ranking instruments such as the QS World University
rankings, which similarly compares and evaluates universities based on six
quantitative criteria, with the main emphasis being on research
(Table 10.2).

The rankings indicate overwhelmingly that most “top” universities are
in North America with the remainder in the United Kingdom and Zurich,
Switzerland. While universities in China have made strong showings in
recent years and now have their own ranking systems (QS 2019) signifi-
cant disparities are evidenced in ranking criteria and performance on these,
placing them on the periphery of the most influential global universities.
Africa and South Africa do not currently have their own ranking instru-
ments either, but feature in both the QS and the THE education rankings
(Table 10.3).

The QS 2019 ranked the top universities in Africa as follows:

. University of Cape Town

. The American University in Cairo
. University of the Witwatersrand

. Stellenbosch University

. University of Johannesburg

. University of Pretoria

. Ain Shams University

. Assuit University

o N QN Ul W N~

The ranking of higher education institutions remains highly conten-
tious although their ongoing popularity and use in branding and
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Higher Education (THE) World University Rankings

Rank Name

Overall Teaching Research Citations Industry International

income

outlook

10

11

=12

University of
Oxford United
Kingdom
University of
Cambridge
United
Kingdom
Stanford
University
United States
Massachusetts
Institute of
Technology
United States
California
Institute of
Technology
United States
Harvard
University
United States
Princeton
University
United States
Yale University
United States
Imperial
College
London
United
Kingdom
University of
Chicago
United States
ETH Zurich
Switzerland
Johns Hopkins
University
United States

96.0

94.8

94.7

94.2

94.1

93.6

92.3

90.3

90.2

89.3

89.0

91.8

92.1

93.6

91.9

94.5

90.1

89.9

91.6

85.8

90.2

83.3

81.9

99.5

98.8

96.8

92.7

97.2

98.4

93.6

935

87.7

90.1

91.4

90.5

99.1

97.1

99.9

99.9

99.2

99.6

99.4

97.8

97.8

99.0

93.8

98.5

67.0

52.9

64.6

87.6

88.2

48.7

57.3

67.3

41.4

56.1

95.5

96.3

94.3

79.3

89.0

62.3

79.7

80.1

68.3

97.1

70.9

98.2

71.9

(continued)
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Table 10.1 (continued)

Rank Name Overall Teaching Research Citations Industry International
income  outlook

=12 University of  89.0 87.4 89.2 98.4 70.3 63.6
Pennsylvania
United States

14 UCL 87.8 79.1 90.1 95.9 42.4 95.8
United
Kingdom

15 University of ~ 87.7 78.7 92.3 99.7 49.3 69.8
California,
Berkeley
United States

16 Columbia 87.2 85.4 83.1 98.8 44.8 79.0
University
United States

17 University of ~ 86.4 82.6 87.9 97.8 49.4 62.1
California, Los
Angeles
United States

18 Duke 85.4 84.1 78.8 98.2 100.0 61.0
University
United States

19 Cornell 85.1 79.7 85.4 97 .4 36.9 71.8
University
United States

20 Arbor United  84.1 80.0 85.9 96.0 459 58.0

marketing speaks to the generally perceived and accepted status of the
rankings as a measure of excellence and performance amongst higher edu-
cation institutions. Perhaps more crucially though, the rankings serve to
highlight the significant divide between the so-called North and the
South, as well as the difficulty faced by the vast majority of other universi-
ties, in competing in any truly meaningful way, against these top perform-
ers. This view becomes increasingly relevant where developmental needs,
available resources, and complex socioeconomic and political dynamics
circumscribe the scope and content of research (if at all) at universities in
developing nations. This view is supported by Badat (2010:1) who ques-
tions the notion of university rankings and their relevance for the Global
South and alludes to their inherent hegemonic influences and impacts.
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Table 10.2 QS World University Rankings 2020 and 2019—Top 10

2020 2019 University Location

rank rank

1 1 Massachusetts Institute of Technology (MIT) United States

2 2 Stanford University United States

3 3 Harvard University United States

4 5 University of Oxford United
Kingdom

5 4 California Institute of Technology (Caltech) United States

6 7 ETH Zurich (Swiss Federal Institute of Switzerland

Technology)

7 6 University of Cambridge United
Kingdom

8 10 UCL (University College London) United
Kingdom

9 8 Imperial College London United
Kingdom

10 9 University of Chicago United States

Table 10.3 Times
Higher Education
(THE) World University
Rankings 2018 edition
ranked top South African
universities

SA rank  World rank — University

1 1714 University of Cape Town

2 251-300%)  University of the Witwatersrand
3 351-400¢)  Stellenbosch University

4 401-500!  University of KwaZulu-Natal

5 601-8001)  University of Pretoria

6 601-8001°)  University of Johannesburg

7 601-800')  University of the Western Cape
8 801-1000"")  University of South Africa

In addition, virtually all the research conducted by these institutions
tends to employ scientific methods of enquiry, even in disciplines outside
of the sciences. Geiger cited in Mohrman et al. (2007:146) asserts that at
the heart of the EGM is an expansion of the older functions of teaching,
research, and service into an organization that can best be described as a
“knowledge conglomerate.” Increasingly this view is coming into contes-
tation with discernable shifts to Multi-, Inter-, and Transdisciplinarity
(MIT) research that encourages the harnessing of a variety of


https://en.wikipedia.org/wiki/Rankings_of_universities_in_South_Africa#cite_note-4
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methodologies across a number of disciplines, using a multiplicity of skills
and training, in pursuit of more broadly relevant and applicable research.

Pau (2003:151) explains that much of the funding for this type of
research comes from the private sector and a large number of the research
projects are in fact done in partnership with business, to the extent that
many EGM institutions, through their partnerships and funding, conduct
specific types of research for their funders alone. This suggests that in this
model, research has moved beyond the goal of knowledge acquisition in
the purer academic sense, to the commissioned acquisition of specified
kinds of knowledge for the purpose of exploiting their global applicability
and marketability. It can therefore be argued that in such cases, the end
goal of the research would appear to be primarily, the generation of income.

Interestingly, this profit-generation dynamic is increasingly evident in
non-EGM universities across the globe as the need for third-stream
income from innovation, patents and business generation takes hold in the
context of funding constraints and a general global economic downturn,
which is manifesting amongst others, in decreased income from state
funding and other traditional income streams for higher education
institutions.

Altbach (2006:151) summarizes these competing typologies and ten-
sions, asserting the prestige and dominance of “scientific” research over
non-“scientific” fields of enquiry; the advantage of English speakers over
non-English speakers when it comes to accessing the most prestigious
research publications; the inferior status of teaching in relation to research
in the institutional hierarchy; the scorning of more esoteric disciplines and
research initiatives in favor of the more practical, fund-generating initia-
tives that find favor with research partners and government; the inability
of nations or institutions with limited financial resources to compete in the
very expensive research “game”; the stagnation or decline in currency of
higher education institutions or campuses that are not currently research-
intensive; the preservation of language and culture not being seen as com-
petitive with those who are discovering new knowledge; the necessity of
accepting the methods, norms, and values of the universities in Western
Europe and North America that currently dominate the system in order to
join the international marketplace of ideas, especially in science; and the
adherence to established research paradigms, irrespective of whether or
not the themes and subject areas of interest to leading scientists are rele-
vant to universities at the periphery.
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These observations have become increasingly apposite, especially on
the African Continent and South Africa in particular (and in other devel-
oping nations), as the striving for the decolonization of education and
research is gaining ground in most universities.

There is evidently a widening gulf, based on historical advantage,
wealth and privilege, between the top research institutions and the rest,
which is not only broadening the research divide between North and
South, but also impeding development and the achievement of the SDGs
in historically disadvantaged nations. This is substantiated by the fact that
numerous studies place research outputs from (for example) Africa, at less
than 2% of global research outputs, with the major portion of that research
emanating from South African Universities. It is also asserted that a signifi-
cant portion of the research is in collaboration with scholars in the North,
so it is currently quite difficult to determine the precise percentage of
research done by individual African researchers (Tijjsen and Winnick
2018; Le Roux 2015). At the same time, the continued dominance of
STEM research is contributing to the declining status of other fields such
as the humanities and social sciences, underscoring the assertions of
knowledge hegemony advanced by Ball (2006:15) and Badat (1999:17).

The foregoing discussion demonstrates quite clearly that research in
developing nations and in Africa and South Africa in particular, requires
urgent and innovative interventions and strategizing if it is to grow and
develop, ensure progress on the SDGs and national development, and
assert its status on the global stage. Furthermore, the narrow focus on
STEM research needs to be addressed in the developing context, given
that present and future socioeconomic and political challenges require
research that is focused on humanities and social sciences and not only on
STEM research. As Nowotny et al. (2001) assert: “There is an urgent
need for a new mandate for science if it is to deal more effectively with
complex societal challenges.”

It is precisely this current global state of flux and fundamental reorga-
nization, and the incongruent and disintegrated sources of knowledge and
information across all spheres of human endeavor, which call for a more
thoughtful and nuanced contemplation of the future of research in higher
education.
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TuaE TRANSFORMING HIGHER EDUCATION CONTEXT

The current transformation in higher education is so profound that it is
calling into question the very notion of the university and compelling us
to adjust in fundamental ways to ensure our survival and our sustainability.
Key drivers of this transformation include:

e Rapid technological innovation and advancement undergirded by
expanding digitization and (inter)connectivity, the current phase of
which is dubbed the 4th Industrial Revolution (4IR)

e Global concerns around the sustainability of the planet and its peo-
ple and linked to the achievement of the SDGs and notions of global
citizenship, social justice, inclusiveness and fairness

e An increasingly complex, interdependent, borderless, and deeply
unequal world

e A growing array of role players/stakeholders/participants in the
global higher education arena who are leveraging technological
and digital affordances to promote their agendas and who are pro-
ducing new research and knowledge outside of the bounds of the
university

Research finds itself at the nexus of these drivers, immersed in an ever-
widening, compounded cycle of innovation and response. The limits of
the innovation are unknown and the speed of its uptake and implementa-
tion are unprecedented and unparalleled, begging the question: What key
factors should we be considering in our design of models and strategies to
ensure our relevance and impact in transforming contexts? Three key fac-
tors will be considered below.

NicHE REesearcH Focus AREAS /' THEMES ALIGNED
TO NATIONAL SOCIOECONOMIC
AND DEVELOPMENTAL PRIORITIES

Given the limited financial resources available to most universities nowa-
days (including research-intensive universities), as well as institutional
pressures on university leadership to ensure a material Return On
Investment (ROI), especially where public funding is involved, the rela-
tive luxury of “research for research” sake has largely disappeared
(Tarran 2010).
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In South Africa, Africa and many other developmental societies, the
combined realities of a demand for ROI and the need to ensure socioeco-
nomic development and relevance has resulted in a clear alignment of
institutional research strategies with national and continental policy and
developmental needs. These are supported by the establishment of various
national, regional, and continental research associations and bodies whose
aim is to integrate or align education policy, and promote quality, relevant
scholarship, including research that has at its heart, social justice and
development. It will therefore come as no surprise to note that research
focus areas or themes in many developing nations are closely aligned to
their national developmental and social justice needs, even as they aim to
be globally relevant.

In South Africa, such legislation and policy in support of national devel-
opment include:

* The Higher Education Amendment Act, No. 9 of 2016

e White Paper for Post-School Education and Training: Building an
Expanded, Effective and Integrated Post-School System (2013)

* Education White Paper: A Programme for Higher Education
Transformation (1997)

e National Skills Development Strategy 111, DHET (2011)

e National Skills Development Plan (2018)

e Human Resource Development Strategy of South Africa
(2010-2030) (2010)

e National Development Plan: Vision for 2030 (2013)

e The Sustainable Development Goals (2016)

e The UN Agenda 2063: The Africa We Want (2015)

The University of South Africa’s Research & Innovation Strategic
Plan (2019-2020) echoes those of many African universities in terms of
its focus and intention and as such, Unisa has been used as an example
of current research sentiments and trends in South Africa and on the
Continent. Unisa is a dedicated Open Distance and eLearning (ODeL)
university, (the largest on the Continent) and while it is not a research-
intensive University, it nevertheless has a very dynamic Research &
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Innovation portfolio, whose ambitious strategic intent articulates the
belief that its own success in research, innovation, and postgraduate
studies has significant potential to influence the future of research in
South Africa and in Africa as a whole. In this belief, the portfolio also
invests in, and supports, postgraduate studies, research, innovation, and
commercialization projects and partnerships across the institution, by
fostering collaborations within and across Unisa colleges, and with
research councils, other universities, private sector entities, and govern-
ment departments.

Echoing this ethos, the following research themes/focus areas linked to
national development needs may be discerned in some of the foremost
(South) African universities, the majority of which appear in the global
rankings mentioned earlier. Clearly, universities in developmental contexts
have realized the imperative to be both relevant and competitive in their
own right and it is exciting to note a number of cutting-edge projects that
have been receiving global and continental recognition and acclaim for
their excellence, relevance, applicability, and contribution to the continen-
tal body of knowledge.

The Joint Science Academies’ statement: Science and technology for
African development asserts:

African countries must be able to develop, adapt and exploit scientific and
technological solutions appropriate to their specific needs, otherwise they
risk becoming ever more dependent on advice and assistance from the devel-
oped world......Without embedding science, technology and innovation in
development we fear that ambitions for Africa will fail.

It would, however, be unfortunate to adopt a view of research that
focuses narrowly on STEM and marginalizes Arts, Human and Social
Sciences. It is becoming increasingly evident that the fundamental social
reorganization that is taking place as technology advances and transforms
our world will necessitate a vast amount of so-called soft discipline research
to anticipate and propose innovative and pragmatic means of dealing with
the social disruption and dynamics that have already begun occurring. It
is in this context that the need for multi-, inter-, and transciplinary research
comes to the fore.
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TARGETED DEVELOPMENT OF RESEARCH, ESPECIALLY
Murtl-, INTER-, AND TRANSCIPLINARY RESEARCH (MIT)
TowARD MORE INTEGRATED AND RELEVANT RESEARCH
OUTCOMES AND APPLICATION

Intevdisciplinary Researvch

The National Science Foundation in the USA defines Interdisciplinary
Research as follows: “Interdisciplinary research is a mode of research by
teams or individuals that integrates information, data, techniques, tools,
perspectives, concepts, and/or theories from two or more disciplines or
bodies of specialized knowledge to advance fundamental understanding or
to solve problems whose solutions are beyond the scope of a single disci-
pline or area of research practice.” In some instances, interdisciplinary
research leads to knowledge being integrated in such a way that a field
beyond the original disciplines is created, often referred to as transdisci-
plinary research. It is evident though that there are broad conceptualiza-
tions, definitions, and interpretations of both interdisciplinary and
transdisciplinary research and that these frequently overlap. The nature of
the research conducted will inevitably offer the clearest evidence of
whether the research is interdisciplinary, transdisciplinary, or both.

Multi-, Inter-, and Transdisciplinarity (MIT)

Multi-, Inter-, and Transdisciplinary (MIT) research is perhaps less known
but concerns that which is at once between the disciplines, across the dif-
ferent disciplines, and beyond all disciplines. Its goal is the understanding
of the present world, of which one of the imperatives is the unity of knowl-
edge. The other imperative is the generation of knowledge that has trans-
formative heuristics. The openness inherent in transdisciplinarity involves
an acceptance of the unknown, the unexpected, and the unforeseeable;
while the tolerance inbuilt within it implies acknowledging the right to
ideas and truths opposed to our own. MIT thus forms a departure from
the more traditional understandings and practices of research to pave the
way for new knowledges, understanding, and practices that have particular
relevance and application for the societies and countries in which they are
found and from which they emanate.
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MIT can be implemented to great effect as has been demonstrated at
the University of South Africa, which is a key proponent of this methodol-
ogy. Considering the projects mentioned subsequently, it is evident that
most, if not all universities in South Africa and many in Africa, have
embraced conceptualizations of MIT in research practice.

MIT is fundamental to Unisa’s research strategy and practice. This
ethos is evident in many developmental contexts and is supported in most
cases by policy. The university uses several goals that are shared with other
universities:

1. Collaborations with African universities and other centers of knowl-
edge and promoting interactions with intellectuals and thinkers on
the continent and Diaspora with a view to addressing critical issues
relating to Africa’s situation in the contemporary global context and
commit to realigning education and its relevance to society in Africa

2. Promoting the recognition of indigenous knowledge throughout
the continent through conscientious and context-sensitive research
and sharing of insights emanating from this knowledge system

3. Restructuring relations with community holders of knowledge as
fellow experts in the generation of knowledge. Research and devel-
opment strategies must integrate ethical considerations as well as
issues of the protection of Intellectual Property Rights, economic
benefit sharing, poverty alleviation, and employment creation. Key
tenets and aspects of IKS must be systematized and integrated into
the curriculum

4. Proactively promoting and supporting MIT as a distinct and strate-
gic institutional approach to addressing Africa’s developmental
imperatives and working toward developing and implementing sup-
port and incentivization strategies for transdisciplinary initiatives,
including flagship initiatives that infuse MIT methodologies and
approaches to research and curriculum development and practice

To this end, Unisa has a number of Chairs and is involved in a variety
of projects, often in collaboration with other institutions and researchers
across disciplines and at other universities. Unisa has already completed, or
is engaged in, a number of initiatives that are not only exemplars of
research excellence, but also deeply transformative in line with the promo-
tion of indigenous knowledge, MIT, and the SDGs. These include:
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MIT postgradunte studies including at Masters and PhD levels across
most disciplines. The defining characteristic of these qualifications is
that the student will be required to demonstrate high-level research
capability and make a significant and original academic contribution
at the frontiers of the discipline or field. This work must be of a qual-
ity to satisty peer review and merit publication. There is an array of
niche areas across all the faculties that are contextually relevant, and
which are calculated to dovetail with one another for research purposes.
Peace and Human Development Chair: Cultural Resources for
Peace Building

The Chair takes up the research subject of peace and human
development in Africa as a means of introducing critical perspectives
on democracy, values, jurisprudence, human rights and human
wrongs and the place of responsibility of different cultures, including
peace building from an African perspective. The issue of peace, con-
flict resolution, peacebuilding, and recently, restorative justice is an
area-cluster that can consolidate transdisciplinarity as an approach to
discourse, practice, and thought.
Science, Culture, and Society: Sciemce, Plurality, and Other
Ways of Seeing

This research area takes the pronouncements contained in the
UNESCO Declaration on Science for the Twenty-First Century,
which states that all cultures can contribute scientific knowledge of
universal value, and that there is, therefore, a need for a vigorous,
informed, and democratic debate on the production and use of
scientific knowledge. In order to help find ways of better linking
modern science to the broader heritage of humankind, the Chair
undertakes deep analyses of the linkages between science in rela-
tion to cosmology, constitution, citizenship, community, and syl-
labi, thus making propositions for curriculum reform and
transformation.
Indigenous Knowledge Systems and Innovations: The Conditions for
their Integration. In the context of this Chair, Indigenous
Knowledge is seen as part of the subaltern and heterogeneous
forms of knowledge that had no place in the fields of knowledge
that grew in compact with colonialism and science. Theoretically,
Indigenous Knowledge Systems makes it possible to explore mean-
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ings and theories of death, obsolescence, resilience, survival, glo-
balization, freedom, and healing. It enables us to revisit concepts
like “property” and the “commons” as well as the systems that
govern these concepts. By taking on IKS, the Chair contemplates
questions such as: What are the possibilities for alternative global-
izations, alternative regimes of intellectual property, and of alter-
native times?

o Universities and Society: Rethinking Community Engagement. The
Chair engages in the articulation of issues lying at the interface
between university and society in Africa; and thus invest in cultivat-
ing a theory of praxis through linkages with innovative nonformal
centers/indigenous communities in Africa and internationally with
the aim of generating new insights and building discourse coalitions
on the transformation of universities within South Africa, Africa,
and beyond.

A number of community-focused initiatives prove the value and impact
of MIT in tackling social challenges. These are directly linked to the SDGs
and demonstrate the power of alternative approaches to sharing and lever-
aging knowledge and capacities.

o Foy Harvesting Project

A climatologist at Unisa’s School of Agriculture and Environmental
Sciences helped develop a system to harvest moisture from abundant
mountain fog in a water-scarce region of the Eastern Cape. Funding
came from the Water Research Commission, and the fog water system
was designed in collaboration with colleagues from Pretoria University.
Unisa is involved in ongoing research into water harvesting from fog,
especially for isolated rural communities. The project has also been
rolled out in other dry areas of South Africa. Villagers’ lives have
changed with the installation of the water-harvesting system and its
inexhaustible supply. No electricity is needed to power the scheme,
which makes it eco-friendly and low-cost, and suitable for areas with no
power infrastructure.
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® Biogas Project

Unisa’s Exxaro Chair in Business and Climate Change (Exxaro Chair),
the South African National Energy Development Institute (SANEDI) and
the University of Fort Hare (UFH), are rolling out biogas as a renewable
and sustainable source of energy. Researchers drawn from three colleges at
Unisa (College of Economic and Management Sciences, College of
Science, Engineering and Technology, and the College of Agriculture and
Environmental Sciences) are involved in a transdisciplinary, interdisciplin-
ary, and multidisciplinary research programs focusing on bio-derived fuels
(BDF) and solar technology transition under climate change and the green
economy. Biogas is one of the project streams in the research program.
The project witnessed the installation of 13 household biogas digesters
that will generate cooking gas. Waste from cattle, goats, and pigs is being
used as feedstock. The by-product (digestate slurry) is a very good source
of fertilizer (rich in nitrates and phosphates), which can be used for grow-
ing vegetables, fruits, and flowers.

e The Institute for Dispute Resolution (IDRA) is located within the
College of Law.

However, its research agenda is not confined to the legal discourse.
IDRA is a multi/inter/transdisciplinary institution (MIT) that tran-
scends the borders of demarcated academic disciplines and building
bridges for the gaps and dissonance formed/forming by sociopolitical
conditions of our continent’s past century by means of community-
engaged research. IDRA is also in conversation with those continents to
which we are closely related, be it politically, economically, or spiritually,
and with whom we can share knowledge systems of dispute processing
and dispute resolution. Researchers come from: the legal profession; the
legal academy; English literature studies; social work; political sciences;
and anthropology, and they share language, ideas, theory, experience,
and spirit to create a team of researchers who reflect the diversity of the
research institute. IDRA currently has postdoctoral fellows, masters,
and doctorate students from countries such as the Congo, Ethiopia,
Cameroon, and South Africa. The postdoctoral fellows are engaged in
field and desktop research to build and evolve the literature in conflict,
peace, and alternate dispute resolution. The research agenda is focused
on developing a body of knowledge based on humanistic values, such as
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the values of Ubuntu, which promotes a harmony model of dispute
resolution. The research agenda fosters sensitivity to the cultural con-
text of African community spaces, be they local or diasporic. The
research agenda strives to serve humanity. A number of Unisa’s Colleges
also include IKS in the recurriculation of their courses.

o Transdisciplinary African Psychologies programmes (TAP)

TAP understands African Psychologies as covering all areas that main-
stream Western Psychology covers, but from an African—situated decolo-
nizing approach, as well as areas not investigated, or neglected by Western
Psychology. As a transdisciplinary decolonizing program, TAP is inter-
ested in identifying points of convergence between disciplines of psychol-
ogy and those that study Africa and Africans. TAP is the formalization of
a space to bring about a dedicated and specific Africa—centered study of
the intersectionalities related to power, race, identity gender, violence,
community, the collective psyche, and much more. It builds on the tradi-
tions of criticality, compassion, and centeredness that the Institute has
come to be known for over the past three decades.

These are some of the exciting projects in MIT, not only at Unisa but
evidently at a number of South African and African universities. Examples
of exciting medical breakthroughs in Africa centered medical challenges,
using collaboration, MIT, harnessing cutting-edge and innovation tech-
nology and techniques have been noted at most of the research-intensive
universities identified in the THE and QS rankings. Some of these include:
Wits scientists closer to slowing the progressions of Alzheimers, SA doctors cure
deafness using 3D printing tech (University of Pretoria medical team); and
UCT team in immune system breakthrough. All these research projects
point to the growing ubiquity of MIT as a key foundation stone of teach-
ing and learning, research, and community engagement and as the key
driver of relevant knowledge production. Shared ownership of knowledge
and knowledge generation, strategies, efforts, and acknowledgment are
sometimes a difficult barrier to overcome but in Africa this is made a lot
easier by the spirit of Ubuntu, collectivism, and community that character-
izes most of African society.

Given the unique challenges presented in developmental contexts,
especially in regard to a chronic lack of resources and capacities, it should
come as no surprise that MIT research is delivering such exciting results in
South Africa and in many other developing nations.
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DEVELOPING NEW COHORTS OF RESEARCHERS

One of the key challenges for research in developing contexts is the lim-
ited number of researchers being produced. This is exacerbated by the
flight of many qualified researchers to the developed nations, for reasons
that range from political whimsy, a lack of resources, nonsupportive work
environments, and in many instances, antipathy or a lack of support for
women in research. If research is to be taken seriously in developmental
contexts, then all of these must be addressed.

Understanding the need and urgency to address these inhibiting fac-
tors, a growing number of governments and universities, especially in
South Africa, are putting in place dedicated strategies, and making
resources available to incentivize and grow new, young researchers who
will remain in their institutions or on the continent and contribute to
national and continental growth and development. Most, if not all these
emerging researchers will have had first-hand experience and understand-
ing of their geo- social, economic, and political challenges, possibly lend-
ing much needed nuanced appreciation and depth to the contextualization
of their research and the ranking and focus of their research endeavors.

Underpinning all of these strategies remain the globally sanctioned and
practiced commitments to integrity, quality, rigor, and ethics in research;
the intention to ensure high-quality researchers and research capacities;
the cultivation and promotion of institutional ethos, intellectual cultures,
and research experiences that are conducive to critical discourse, intellec-
tual curiosity, tolerance, and a diversity of views; contributing to society by
producing Master’s and Doctoral graduates of sound character, versatile
ability, and knowledge; and meeting the research needs of the globally
competitive society by nurturing collaborative relationships with its stake-
holders and other partners.

Thus, many universities now have strategies and plans in place to
grow researchers, increase research outputs, employ more effective and
relevant research methodologies, and practices, devise focus areas or
themes that harness their “natural” strengths, including those linked to
their locations and the biological and agricultural resources (See
Table 10.4 above) and most importantly, a dedicated program to sup-
port and incentivize the development of academics as researchers. Some
of these initiatives include:
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Research opportunities extended beyond the academy to include
professional and academic staff. This is particularly relevant in ODeLl
where the pedagogical enterprise is totally contingent on the trans-
actional and operational environments.

Aggressive development of PhD students and (rated) researchers
through writing workshops, mentoring, exposure to conferences and
the delivery of conference papers, support in applications for rank-
ings and aligned to that, individual research plans to ensure progres-
sion in publication and rankings.

Acknowledgments and incentivization for excellence in research
through research awards dinners, financial awards, generous research
grants and awards, and ad hominem promotions for research pro-
ductivity and progress.

Programs to increase the number of doctoral staff, for example,
through fully paid “sabbaticals” with job retention, conditional on
the successful completion of the PhD in the allotted time.

Regular National Research Youth Conferences; institutional research
weeks aimed at showcasing and sharing with peers, research prog-
ress, developments, achievements and innovations; research sympo-
sia and workshops in collaboration with other institutions and
government, all of which are aimed at growing and retaining the
cohort of researchers. For example, The South African Tertiary
Network recently partnered with the Department of Higher
Education and Training to launch a Staft PhD Capacity Enhancement
Programme designed to raise the number and quality of PhDs com-
ing out of universities of technology and previously disadvantaged
universities in South Africa. The program aims to give 50 aspiring
PhD students across 11 South African Universities of Technology
and previously disadvantaged universities the opportunity to com-
plete their studies with the help of top lecturers and professors in the
country and abroad. The program aims to reduce the completion
times and dropout rates of PhD candidates in South Africa, which is
currently an estimated 60%.

A commitment to advancing women in research, and especially black
women, through targeted support and incentivization including in
regard to career progression and placement.
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Fundamental to this approach is a commitment to excellence and sup-
port for early career researchers, emerging research leaders, and research-
ers from previously disadvantaged designated groups. Given the urgent
need for the development of researchers if we are to meet and overcome
the challenges posed by developmental states and the SDGs and the
imperative for genuine and lasting transformation, this approach to
research development is, quite simply, the most pragmatic and ethical
thing to do.

There is already evidence that this approach is bearing fruit. In a recent
keynote address to the Unisa research community, Dr David Green (Unisa
2018), Digital Resources Director of the Taylor & Francis Group, stated
the following;:

Based on total Web of Science papers, there were four times as many articles
by African authors in 2016 compared to 2000, and a 280% increase in the
number of South African authors in this timeframe...[ Green said]| the con-
tinent’s share of global research had increased from 2.31% in 2010 to 3.24%
in 2016....“South Africa is now on 0.99%,” [adding that] after Egypt, the
country was the biggest contributor in Africa, followed by Algeria, Nigeria
and Kenya....

However, where South Africa is coming into its own is in the number of
citations its researchers receive—citations being “a rough proxy” for qual-
ity content. In 2016, the global average for citations per article was just
over 1.1. South Africa is a fraction away from this, and ahead of China,
Japan, Brazil, India, and Russia. “South Africa is very close to the world
average and you will soon overtake that, I am sure. However black female
researchers remain underrepresented at only 14% of the current research
cohort.”

Referring to the impact of technology on research publications, Green
referred to the growing phenomenon of online, open access formats stat-
ing [that] “In the United Kingdom, 37% of research is now open access
and China is up to 40%; around 25% of South African research is now
published open access—the global average.” (2018).
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CONCLUSION

It remains somehow ironic that research, as a transformative force for
socioeconomic development and the good of ordinary citizens, contin-
ues to be underappreciated and underresourced in many developing
contexts. It has been demonstrated though, that by focusing on the
three key strategic areas for research development in developmental
contexts, outlines above, demonstrable progress can be made in ensur-
ing its relevance and impact and in lending impetus to genuine transfor-
mation for good.
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CHAPTER 11

Undergraduate Research in France

Isabelle Mivbel and Margarida Romero

FRANCE, A NATIONAL AMBITION
FOR AN EXCELLENCE-ORIENTED RESEARCH

France has been historically recognized among key players in Higher
Education. Nevertheless, the last three decades has challenged the Higher
Education context not only by a growing internationalization of the pro-
grams (Bedenlier et al. 2018), but also by the rise of Higher Education in
emerging countries (Yang 2018) and distance learning initiatives world-
wide (Garrett 2019). Among the objectives of the French Ministry of
Higher Education, Resecarch, and Innovation (Ministére de I’Enseignement
supérieur, de lo Recherche et de ’Innovation, MESRI), research is an impor-
tant focus. In the French government, Frédérique Vidal, Minister of
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Higher Education, Research, and Innovation, aims to “bring together
research, innovation and economic clusters” through “an ambitious
national roadmap and a strong involvement in the Horizon 2020 European
program” (Open Access Government 2019). The MESRI created the
Initiative of Excellence (IDEX programs) aiming to create intensive
research universities in France. Traditionally, France has had a centralized
decision-making process in Higher Education. However, a decentraliza-
tion process started in 2007 with the adoption of the Liberties and
Responsibilities of Universities law, referred to as the LRU (after the acro-
nym of the official name Loi relative aux libertés et Responsabilités des
Universités), gave universities more autonomy in the management of their
resources but also regarding their research strategies. After making the
LRU, the IDEX programs have developed further the decentralization
and internationalization of French universities by funding specific IDEX
programs of selected universities. IDEX programs have played an impor-
tant role in creating new opportunities for undergraduate research, which
we will describe later in this chapter.

A ReSEARCH SYSTEM COMBINING NATIONAL RESEARCH
CENTERS AND UNIVERSITY RESEARCH UNITS

France is oriented toward building a strong institutional system concern-
ing research. It includes a diversity of research institutions counting
national research centers, research labs within the universities’ structures,
and joint research units (UMR) governed by the largest public research
organization CNRS (Centre National de ln Recherche Scientifique) and
universities. Most of the researchers in France are affiliated to universities
while carrying out a teaching and research career. In the following section,
we describe undergraduate research in national institutes before focusing
on the different undergraduate research initiatives at the French univer-
sity system.

UNDERGRADUATE RESEARCH IN NATIONAL INSTITUTES

CNRS is the most renowned and important research center at the national
level; researchers are organized into disciplinary research units. In addition
to CNRS, there are other national institutes with specific expertise, such as
the expertise in computer sciences (INRIA) or agriculture (INRA). A total
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of 36 national institutes have a specific expertise in different fields, and
specific ways to interact within their field (MESRI 2018). Within these
various structures, undergraduate research has not been organized nation-
ally but can be observed through specific initiatives allowing undergradu-
ates to be engaged in some research activities. For instance, the Center for
Molecular Biophysics (CBM), a research unit of the French National
Center for Scientific Research (CNRS), hosts undergraduate trainees in
biochemistry, biology, physics, chemistry, and computer sciences in col-
laboration with the University of Orléans. The initiatives to support
undergraduate research are not coordinated at the national level.
Therefore, the state of undergraduate research significantly differs among
the different national institutes of research. Nevertheless, its existence
highly depends on the individual initiatives of the research institutes and
researchers working within these structures.

UNDERGRADUATE RESEARCH IN THE FRENCH UNIVERSITIES

Undergraduate research is defined as the inquiry or investigation con-
ducted by an undergraduate student that makes an original intellectual or
creative contribution to the discipline (Altman et al. 2019). In France, the
MESRI does not provide the official definition of the undergraduate
research and the use of the term is rare. Based on research within search
engines and the French scientific database, CAIRN, there is only one ini-
tiative that has been explicitly classified as “undergraduate research”. The
undergraduate research initiative was developed between France and
Kosovo in the field of Mathematics and the study was conducted in
French-Canadian universities in Québec (Chouinard et al. 2015). The
“France-Kosovo Undergraduate Research School of Mathematics”
(College franco-kosovar de formation a la recherche en mathématiques)
brought together “the most gifted students in mathematics from the
University of Pristina and young French mathematicians for nine intensive
lectures devoted to modern fields of mathematics” in 2017 (Milyon
Lab 2017).

The lack of an official definition reflects that the term undergraduate
research is not being used in France at the current moment. Traditionally,
research is not considered as the main objective of undergraduate curri-
cula. An introduction to research for specific disciplines in France has
often been considered in the form of a course at the master level, but not
among the main objectives of undergraduate programs. Undergraduate
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studies in France are not commonly associated with the acquisition of
research competencies. Undergraduate students are expected to develop a
scientific-based knowledge and competencies in their graduate courses,
mostly taught by faculty with a research load in addition to their teaching
responsibilities. In some cases, the research labs propose undergraduate
fellowships for students to take part in various research projects. The tradi-
tion of research assistants is well established, for example, in archeology
and other social sciences, but less common in other areas such as learning
sciences. Finally, as to our knowledge, “community-based research” and
citizen science are still not officially structured at the undergraduate level
in France although they are becoming increasingly popular internationally,
especially in the field of environmental studies.

Undergraduate programs are not always about research units for devel-
oping joint activities. Partnerships between undergraduate studies and
research labs are not common in France except in the case of the interna-
tional research labs that already have a tradition to host undergraduate
research fellowships. The “apprentice model” for undergraduate research
in France does not have a clear status for students aiming to secure an
apprenticeship in a research lab. However, a new form of “student con-
tract” has been recently developed with the aim of giving a possibility to
students to engage in diverse projects, including research.

The French government leads the initiatives to encourage research and
innovation through the MESRI. From one side, there is a growing num-
ber of initiatives to encourage the improvement of Higher Education
quality in terms of learning strategies, especially related to competency-
based education and the development of new programs («Nouveaux cur-
sus a 'université» within the Programme d’investissements d’avenir, PIA).
Other initiatives aim to develop entrepreneurship in Higher Education
through the development of undergraduate and graduate startups (e.g.
Pépite program). The development of undergraduate research is not
included in these different programs but has been considered by some
universities supported by the IDEX program, such as University of Cote
d’Azur or University of Paris Descartes. Within the Université Cote
d’Azur, the Invent@UCA program encourages interdisciplinary projects
using a design thinking approach. The Invent@UCA initiative also helped
undergraduate and graduate students to develop their entrepreneurship
skills (Cassone et al. 2019). Most of the existing initiatives in undergradu-
ate research have been developed under the umbrella of the IDEX pro-
gram. Within a quality and excellence orientation in Higher Education,
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MESRI proposed new funding programs to support the reform of Higher
Education: Initiatives of Excellence (IDEX) programs. The purpose of
these programs is to create world-class multidisciplinary higher education
and research institutions in France. Although most universities do not
offer undergraduate research in all disciplinary fields, there are a growing
number of initiatives within several universities. Within the IDEX under-
graduate initiatives supporting research, we will make a distinction
between (a) university-level initiatives aiming to support undergraduate
research across the various disciplines and for all the students at the uni-
versity, (b) program-based initiatives, and (c) course-based initiatives.

UNIVERSITY- LEVEL INITIATIVES FOR SUPPORTING
UNDERGRADUATE RESEARCH

In this section, we introduce four programs developed at the university-
level, which are made available for students enrolled in the different
undergraduate programs at UPEC, Paris-Descartes, Paris 8, Lille
University, and Bordeaux University. Among the IDEX-funded universi-
ties, Université Paris-Est Créteil Val de Marne (UPEC) has developed ini-
tiatives to encourage undergraduate and graduate students to develop
their research competencies. In the context of the Council of Studies and
University Life (Conseil des Etudes et de ln Vie érudiante, CEVU), the
UPEC has created the Scientific council for the introduction of research in
the undergraduate and masters’ levels ( Conseil Scientifique sur Pinitiation
et ln formation a la vecherche en licence et en master). The scientific council
has been created to encourage research training as part of the undergradu-
ate and masters’ programs (Regnaut 2012). To our knowledge, no other
French universities have created official steps to develop undergraduate
research. Beyond the UPEC initiative, there is not an organization or gov-
ernment agency at MESRI that supports undergraduate research. In most
cases, the objective of this kind of training is to introduce undergraduates
to research and potentially develop their interest in scientific careers by
preparing them for masters and doctorate programs.

The second initiative of undergraduate research at the university level is
developed by Paris-Descartes University. Paris-Descartes has developed a
call for projects (2019) for supporting faculty lead initiatives in under-
graduate research. Université Paris-Descartes “wishes to strengthen the
link between training and research and allow students to learn about the



210 1. MIRBEL AND M. ROMERO

practice of research in the second or third year of their undergraduate
course. This initiation will take the form of internships in laboratories
and/or participation in congresses, colloquia or seminars, and will be sup-
plemented by explicit elements of methodology (e.g. writing of research
reports in English, ethics in research, introduction to scientific controver-
sies ...)”. The call for projects is oriented toward the faculty community,
which is invited to develop a coherent proposal within the context of their
faculty.

A third university-level initiative is developed at Paris 8 University. The
distance program Think, Wonder, Problematize, and Evaluate (“Penser,
s’Etonner, Problématiser et Evaluer [PEPE])” aims at introducing research
to undergraduate students from different fields and helping them to
develop critical thinking competencies. The courses are personalized
according to the interests of undergraduate students and allow them to
develop their research competencies. The curriculum of the PEPE pro-
gram is presented in Fig. 11.1.

Through the evaluation of PEPE program Meunier and Zibetti (2019)
observed that the undergraduate students find this training as necessary
preparation for masters’ studies. The study of Meunier and Zibetti showed
the students who attended the PEPE program developed competencies
for reflective and critical analysis of documents on chosen research topics.

Lille University developed the fourth initiative of undergraduate
research. This northern France university created an elective course aim-
ing to develop an introduction to research. The course could be validated
by doing an internship in a research lab of approximately 10 days. The
introduction to the research course is available for undergraduate students

Semester 2 Semester 3 and 4 Semester 5 and 6
Courses Individual Technology Tutored Tutored
7] learning path Enhanced Leaming project | project 2
Workload - Zotero bibliography
g = Information Evaluation of the Online workshop : peer
Workshops - research information evaluation ; publication (blog)

Fig. 11.1 Organization of the PEPE program
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of all the disciplines available at Lille University: Sciences and Technology,
Economic Sciences and Management and Social and Human Sciences.

The efforts to develop research competencies of undergraduate stu-
dents were incorporated at the Bordeaux University when they engaged in
the pedagogical transformation of the university. One of the objectives of
the university is to integrate research training of students within the exist-
ing courses and pedagogical methods of teaching staff. Professor
Braquelaire sees these competences as transversal ones and argues that
they should enhance general problem-solving skills of students. He states
that, in his opinion, research skills of students should not be practiced
within separate courses and that undergraduate research should be consid-
ered within the whole integrity of the study programs. However, concrete
models of research training are still in the development phase.

PROGRAM-LEVEL INITIATIVES FOR SUPPORTING
UNDERGRADUATE RESEARCH

Among the Université Cote d’Azur (UCA) initiatives, the Law School has
introduced an optional workshop to start developing students’ research
skills. The workshop is available for students with the highest academic
achievements. Apart from this, the research training for undergraduates is
organized in the form of courses. The undergraduate courses aiming to
introduce students to research combines theoretical and practical aspects
of research but does not engage students in novel and authentic scientific
data collection, analysis, and relevant or publishable work, such as in the
context of Course-based Undergraduate Research Experiences (CURESs)
being developed in the last few years in undergraduate courses (Hensel
2018), mostly located in the North American context. Alkaher and Dolan
(2014) review difterent approaches for CUREs, engaging students in the
“processes and practices of science” while conducting an empirical research
where results advance scientific knowledge in a field. The context of
CURE:s engages students in real research activities, mostly in the field of
the life sciences, especially in biology (Brownell and Kloser 2015). CUREs
aim to support “students’ development as scientists”, including “learning
about the nature and practice of science and building skills in doing sci-
ence, including thinking like a scientist, reading and evaluating scientific
literature, communicating about science, and collaborating with other sci-
entists” (Dolan 2016, p. 6).
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COURSE-LEVEL INITIATIVES FOR SUPPORTING
UNDERGRADUATE RESEARCH

The most common model of undergraduate research in France is research
embedded in the curriculum, through different types of courses aiming to
introduce undergraduates to the research field. The courses are often
located in the last year of the undergraduate curriculum to prepare those
students who want to pursue their studies on a master’s level. Other
research introductory courses prepare undergraduate students for the
undergraduate dissertation. These introductory research courses mostly
focus on information search skills, the basis of scientific writing, and the
correct use of references for properly citing the information sources. The
examples provided below represent the course-level supporting under-
graduate research at the University of Cote d’Azur. Undergraduate
research is supported through courses within different disciplines such as
musicology, chemistry, ethnology and anthropology, and law studies. We
will introduce these initiatives in a more detailed way.

Law

At the Law School, undergraduate research training is carried out within
excellence seminars. They are available to the 30 best students of the first
year of bachelor studies. If they get good academic results, students are
then supervised to the end of their undergraduate studies. The seminars
last 16 hours per week and enable students to comprehensively develop
their research projects.

Arts

Within the curriculum of musicology studies, there is a course on the
introduction to the epistemology of this discipline. During the third year
of their bachelor’s program, each student should deliver a small-scale
research project with the aim to prepare for the masters’ studies.

Social Science and Humanities

The department of ethnology and anthropology proposes two courses on
research in social sciences. A course on methodology and an internship
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that requires field research on a chosen topic, by using questionnaires, is
also proposed within the second year of undergraduate-level studies.

Management and International Relations

A course dedicated to research is being prepared for the academic year
2019,/2020, as well as funded 3-month research internships.

Sciences and Technologies

Since 2018, there is an undergraduate program, Introduction to the research
in chemistry. Each semester, students attend courses providing research
disciplinary training, but also general research training such as Scientific
English. In the last semester of the third year, students should undertake
a research internship within the university Fablab or another research lab.
While the Université Cote d’Azur is a research-intensive site, we did not
find undergraduate research examples in other areas of knowledge.
Moreover, all these examples correspond to the way students are intro-
duced to research, but they do not consider the engagement of under-
graduate students in authentic research projects with existing labs. Some
research labs of Université Cote d’Azur host undergraduate students.
Within the Laboratoire d’Innovation et Numérique pour I’Education
(LINE) we have offered undergraduate research fellowships to students
from different backgrounds beginning in their freshman year. For exam-
ple, this experience helped Fatma Ammar, an undergraduate student, to
develop her confidence for considering the development of a PhD as a real
possibility she can embrace.

CURRENT LIMITS IN SUPPORTING UNDERGRADUATE
RESEARCH IN FRANCE

One important limit for supporting undergraduate research is the lack of
recognition of undergraduate research as a key activity of academic posi-
tions. Promotion and tenure in France are mainly based on high-quality
research outcomes such as research papers in peer-reviewed journals.
Undergraduate research is not included in the official criteria for promo-
tion or tenure evaluation. Faculty workload is mainly based on teaching
hours, and when faculty oversee the introduction to research courses,
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these hours are considered in their workload. However, for other types of
supervision of undergraduate research, there is no specific recognition of
this teaching investment. Currently, we only identified a few financial
incentives as, for instance, described in the Université Paris-Descartes call
for projects (amount ranging from 10 to 15 K euros) for funding faculty-
led activities that can initiate students to research activities.

Although undergraduate research competencies development is not a
criterion for the promotion or tenure of faculty, we can appreciate the
initiatives developed toward these objectives as personal or institutional
activities that go beyond what is expected from undergraduate education
and the faculty engaged in undergraduate programs. Furthermore, mis-
sions of research institutions like INRIA include the dissemination of
research studies. It is dedicated to the public, ranging from children to
adults and including also undergraduate students interested in knowing
more about computer sciences research.

The lack of policy related to the way to engage and support under-
graduate research activities and outcomes is also a limit, which could lead
to bad practices. There is no policy to coauthor papers with undergraduate
students or to copresent at regional, national, or international confer-
ences. At Laboratoire d’Innovation et Numérique pour I’Education
(LINE), we encourage the contribution of undergraduate students as
coauthors when they contributed to research studies, but also teachers of
primary and secondary level schools who have been engaged in collabora-
tive research activities (Desgagné et al. 2001).

OPPORTUNITIES TO DEVELOP UNDERGRADUATE RESEARCH
IN FRANCE

There is a need in France to develop a different representation of under-
graduates to see them as possible actors of research and not only as stu-
dents who should be introduced to research to raise their future interest in
the field at the masters or doctorate level. A more participatory and col-
laborative orientation of research (Desgagné 1997) including citizen sci-
ence (Oberhauser and LeBuhn 2012) could contribute to expanding the
vision of current researchers, which should not be limited to graduate,
doctorate, faculty, and research professionals. The general objective is
twofold: to develop an awareness on the opportunities to support under-
graduate research and to define students’ contracts allowing the research
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labs to facilitate the engagement of undergraduate students to actively
participate in the projects.

The organization of the undergraduate research activities within the
new university curriculum could facilitate these experiences and develop a
growing number of initiatives. In addition to formal activities, the organi-
zation of open doors at research labs could help to invite undergraduate
students to better know the opportunities to be engaged in research. At
the current moment, there are no undergraduate research celebration days
in the universities. Actually, this type of celebration is organized by the
doctoral schools but is focused on doctoral students having already started
a PhD program. In terms of the modalities of engagement of undergradu-
ate students, there are research labs and promoting the understanding of
“contrats étudiants” (students’ contract) among undergraduate students
could help in facilitating research collaboration opportunities. Students’
contract guarantees them a minimum wage by law. At the institutional
level, at the university but also at the national level, we propose to raise the
awareness of policymakers about the importance of undergraduate research
to help them introduce policies to support these practices.

The assessment of the initiatives supporting undergraduate research
could contribute to improving the existing initiatives in France. Currently,
there is not a national-based assessment of undergraduate research in
France, nor a framework for research competencies at the university level.
Despite the nonexistence of assessment strategies, there is the study of
Rinck (2016) in which she evaluates the capacity to develop writing
research competencies among undergraduate students in their third year
(L3) at the University of Paris 8.

The development of well-structured undergraduate research programs
will require government leaders and HE decision-makers to develop an
awareness of the existing international initiatives, such as CUREs (Brownell
and Kloser 2015; Hensel 2018). The development of agreements and
exchanges with other European countries within the Erasmus+ initiatives
in terms of undergraduate research could also contribute to the develop-
ment of undergraduate research in France by helping to transfer some of
the successful international initiatives into the French HE institutions.
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CHAPTER 12

Undergraduate Research in German Higher
Education: Tradition, Policy, and Innovation

Wolfganyg Deicke and Harald A. Miey

INTRODUCTION

Germany occupies a somewhat paradoxical role with regard to undergrad-
uate research. On the one hand, its tradition of involving students in
research can be traced back to Wilhelm von Humboldt’s sketches toward
a modern research university in 1809,/10. On the other hand, and for
reasons also dating back to Humboldt, the concept of “undergraduate
research” is a fairly recent addition to the German discourse of higher
education learning and teaching. Part of Humboldt’s far-reaching educa-
tional reforms in Prussia, later adopted throughout Germany, was to rel-
egate “undergraduate studies”—the Baccalaureate—to the school system.
With the Abitur, German grammar schools were supposed to produce
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students who were mature enough and educated in the classics, arts, lan-
guages, and sciences to apply themselves to independent study in more or
less any subject on offer at university at the time. For most of their modern
history, therefore, German universities offered only degrees at postgradu-
ate level—the specialized diploma for the applied sciences (47 years),
state examinations—the Staatsexamen—for teachers, lawyers, and theolo-
gians as well as research doctorates for the humanities. The Magister, a
broader postgraduate qualification, was introduced in the 1950s to pro-
vide increasing numbers of students in the arts and humanities with an
alternative to the state exam and an exit option below the doctorate. The
Bachelor as first qualifying academic degree was reintroduced into German
higher education with the European Bologna-Reform process from 1999
onward and has only really begun to affect and dominate higher education
discourse with the phasing out of the old Magister and Diploma degrees
between 2009 and 2013. In the first part of this chapter, we provide some
historical context on the relationship between teaching and research in
German Higher Education leading up to and including the early imple-
mentation of the Bologna reform process in Germany (1999-2009). In
the second part, we examine recent trends and developments in the link-
age between research and teaching in German Higher Education
(2001-2014). In the third part, we then introduce some current models
and examples for the implementation of research-based learning.

TEACHING AND RESEARCH IN THE GERMAN HIGHER
EbpucatioN CONTEXT

For the case of German higher education, it thus makes sense to distin-
guish between “undergraduate research” as a novel concept and the much
richer and developed discourse around “research-based learning” or
Forschendes Lernen (inquiry-based learning). Here, too, some historical
context is in order, as the focus of the debate on the relationship between
rescarch and teaching has shifted considerably with each major wave of
higher education reform and expansion. Four of these turns are worth
noting in particular:

1. When Wilhelm von Humboldt developed his blueprint of the mod-
ern research university, it was partly to ward off the threat of univer-
sities being relegated to mere teaching institutions by the rival
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academies of science. The Universitit zu Berlin he helped to set up
in 1809/10 was, with a total population of 52 professors to 256
students, also fairly well resourced to facilitate the ideal of a univer-
sity as a small community of students and teachers, working together
to advance the progress of science (Humboldt 1809 /2010, p. 230).
. A first major challenge to the Humboldtian ideal of a “unity of
research and teaching” came with the expansion of the German uni-
versity system at the turn of the twentieth century. Between 1891
and 1911, the number of students in higher education more than
doubled from 35200 to 73,600, recaching 119,400 by 1921
(Miiller-Benedict 2016, p. 69). The foundation of a powerful and
highly prestigious extramural network of research institutes in the
Kaiser-Wilhelm-Gesellschaft in 1911 can in part be seen as a return
to the division of labor between the universities (education) and the
academies (research) that Humboldt was trying to fight in 1809 /10.
While the primary concern here was to secure the quality and quan-
tity of research output to support Germany’s economic and political
ambitions at the time, the foundation of an extramural research
organization also supported the idea that teaching could be some-
thing that gets in the way of scientific progress—and a career
in science.

. The origins of the current debate around “research-based learning”
as a didactical concept can be traced back to the higher education
reforms of the 1970s to the 1980s. Against the backdrop of another
rapid expansion of the higher education system—in West Germany
student figures rose from 427,200 (1970) to 1,408,700 (1987)—
concerns emerged around the degree to which a modern mass
higher education system could still guarantee the scientific nature of
academic training. This time, the leading voice was the
Bundesassistentenkonferenz (BAK, Congress of University Lecturers)
who demanded that students—at university at the very least—should
be “trained by scientists in a scientific discipline and for a scientific
occupation” (BAK 1970, p. 9); that they should be able to indepen-
dently choose a research topic and develop a research question;
determine a research design; experience a research process; learn to
act and think as members of the scientific community; reflect criti-
cally about the relationship between hypotheses, methods, and
results; and be able to present their results (cf. Deicke et al. 2014,
p- 27). While the BAK’s demands for students’ involvement in
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ongoing (staft or third party) research projects were never systemati-
cally implemented, outside of the new ‘reform’ universities such as
Bremen or Bielefeld, they spawned a number of new teaching and
learning formats—most notably the “project seminar”—which were
adopted more widely throughout German higher education and
attempted to realize the demands of the BAK (Fichten et al. 1978;
Wilde 1981).

While perhaps falling short of the ideals of “research-based learn-
ing” set out by the BAK, the Magister and Diploma degrees at uni-
versity remained at least research-informed in their content,
research-oriented in training, and also contained opportunities for
independent student research (cf. Healey and Jenkins 2009). In the
humanities and social sciences, these would take the form of
extended pieces of research writing (the Hawusarbeit) from early on
in the degree program. Most subjects also required longer final year
dissertation projects. It could be argued, however, that the link of
the curricula to research remained dominated by staft interest rather
than student learning and that—in times of rising student num-
bers—“opportunities for independent research”, linked closely to
summative assessment, could mean poorly supervised research in
isolation.

4. A third major turn in the debate around the relationship between
research and teaching came, as indicated above, with the Bologna
Reform process and the reintroduction of the Bachelor into the
German higher education system. Again, this coincided with a mas-
sive increase in student numbers from 1,773,956 students in 2000
to 2,844,978 by 2017 (Federal Office for Statistics 2019). The real
challenge, however, was the concept of the three-year Bachelor as a
first qualifying academic degree. While the rest of the world tried to
shift their higher education systems from “teaching to learning”
(Boyer Commission 1998), it is fair to say that—in the first round of
introducing the new undergraduate degrees between 2000 and
2009—many German universities went the other way. In attempts
to salvage as much content as possible from the 5-7-year-long
Magister and Diploma degrees, they often went for delivery-based
and highly condensed curricula with restricted student choice and a
tendency toward overassessment. This, combined with the attempt
to introduce student fees in a previously free public education sys-
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tem in 2006-2007, predictably resulted in major protests by stu-
dents (with considerable support from academic staft).

RESEARCH-BASED LEARNING AND UNDERGRADUATE
RESEARCH AFTER THE BOLOGNA-REFORM

It is at this point that the BAK’s concept of “research-based learning” was
rediscovered and identified as a possible remedy for many (if not all) the
ills of mass higher education. If its champions in the 1970s had been the
numerically strong, but relatively powerless BAK, support this time came
from the very top. In 2006, the Wissenschaftsrat (German Science
Council), the most influential advisory body on German higher education
policy, recommended that research-based learning should be a key com-
ponent of all degree level training:

Unaiversity training can qualify (graduates) for qualified work [...] where it
aims to develop the ability to independently develop questions, to systematically
engage with problems, methodically generate new insights and critically reflect
on fundamental questions. This can be achieved by teaching that demonstrates
and discusses the scientific process and actively involves students in this process.
Research-based learning thus is essentinl to every (kind of) scientific program of
studies. (Wissenschaftsrat 2006, p. 64)

It is worth noting the slight shift, again, of emphasis here: Where the
BAK was still very much concerned with the standard of scientific training
for careers in science, the Science Council’s concern shifted much more
with the transfer of academic skills to a more generic, not necessarily sci-
entific, (graduate)job market.

With regard to “undergraduate research”, there is another important
difference to the situation in the 1970s: This time, the German govern-
ment provided funding not just to facilitate the rapid expanse of higher
education, but also offered specific funding to enhance the quality of
teaching. Following the Science Council’s advice, programs to support
and implement “research-based learning” were very prominent amongst
the measures funded in the two rounds of the Qualititspakt Lehre (Quality
Pact for Teaching, 2010-2016, 2016-2020). Perhaps the most notable
innovation that resulted from this was the university-wide, cross-faculty
Research Opportunities Programs piloted in a number of Quality Pact
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projects. The Quality Pact for Teaching has served as a catalyst for pro-
moting and advancing research-based learning and specifically research-
based learning opportunities aimed at undergraduate students.

Around these programs, an active network of institutions, QPT-projects
and individuals has formed. To date, the network generated successful
bids for two funded research projects into how research-based-learning
works in different formats and disciplines (“ForschenLernen”,2014-2018,
cf. Gess et al. 2017; Ouelette et al. 2017; Wessels et al. 2018; Gess et al.
2019; Mieg 2019a) and how it can be used in the crucial first year of study
to enhance the student experience and strengthen retention (“Forschendes
Lernen in der Studieneingangsphase (FideS)”). In 2016, members of the
network established an interdisciplinary national conference for student
research (Twitter hashtag #stufo20xx) that is now entering its fourth year.
Carl-von-Ossietzky Universitit, Oldenburg, was also selected to host the
Second World Conference for Undergraduate Research in May 2019.
Comprehensive overviews of the range of institutions and projects involved
in the network and the type ofissues they wrestle with can be found in the
volumes edited by Mieg (2019b), Lehmann and Mieg (2018), and Mieg
and Lehmann (2017).

While there is, to date, no national organization focused on the promo-
tion of research-based learning, a large number of individuals from the
RBL-community are organized in a standing group within the Deutsche
Gesellschaft fiir Hochschuldidaktik (DGHD, German Association for the
Professionalization of Teaching in Higher Education), the so-called AGFL
(Working Group Research-based Learning). The group was initiated by
Harald Mieg and Ludwig Huber in 2014 and—with 130+ active members
from 57 institutions—is today onc of the largest and most active working
groups within the DGHD. The group holds regular meetings and work-
shops 2—4 times a year, with smaller subgroups collaborating digitally on
selected themes. It has established a working papers series and is working
on a collection of materials of use for preparing researchers, teaching staft,
and students for research-based learning. Since 2013, the DGHD’s annual
conference has included a strong stream of contributions (empirical
papers, SoTL cases studies, workshops) on research-based learning.
Member institutions have hosted several research conferences around stu-
dent and undergraduate research, the latest being the focus URE
Conference at Universitit Hohenheim in June 2019.
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CURRENT TRENDS AND DEBATES
ON RESEARCH-BASED LLEARNING

The focus of the theoretical /conceptual debate in Germany between
2012 and 2016 was very much on matching the established German dis-
course around “Forschendes Lernen” (inquiry-based learning) to the new
contexts of Bachelor and Master degrees and mapping it against the host
of concepts emerging from the Anglo-American debates around the
research—teaching nexus and other formats of active, student-centered
learning and teaching. The concept of “undergraduate research” and the
“undergraduate research experience” have so far played a subordinate role
in these discussions.

While there are a number of competing German approaches to research-
based education, two main paradigms can be identified: On the one hand,
a competencies- and outcomes-based approach rooted in empirical educa-
tional psychology that tends to prefer “research-oriented teaching” (e.g.
Reiber 2007; Schneider and Wildt 2009), and, on the other hand, a more
pedagogically informed and process-oriented approach that tends to refer
to “research-based learning” (Huber 2009, 2014; Tremp and Hildbrand
2012; Sonntag et al. 2016). While these differences in approach can lead
to differences in the implementation of student research opportunity pro-
grams (e.g. opportunities to acquire or deepen specific sets of method-
ological skills and theoretical competencies vs. opportunities to develop or
participate actively in actual research projects), there is a pragmatic con-
sensus within the UGR/RBL-community that research and teaching can
and must be (more) actively linked at all levels of under- and postgraduate
degree programs.

There is also considerable convergence between the German and the
international debates surrounding student and undergraduate research.
Building on the works of Beckman and Hensel (2009), Brew (2006,
2013), Healey (2005), and Healey and Jenkins (2009), the German
debate has produced several models for mapping the research—teaching
nexus (Tremp and Hildbrand 2012; Ruef et al. 2013) and planning for
research-based learning (Liibcke et al. 2017).

Despite the earlier criticisms of increasingly condensed undergraduate
curricula, it is fair to say that German higher education has maintained
very close links to research. While there are differences between academic
subjects, this most certainly applies to all universities, which consider the
link to research and—at the very least—research-informed and -oriented
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curricula to be the very feature that distinguishes them from the more
applied universities and colleges of higher education. Here, and with many
of the technical universities, the answer depends on whether, or to what
extent, we count creative (Arts, Design) and constructive processes
(Engineering) as research. In general, data from the national student sur-
veys 2001-2013 (Ramm et al. 2014, pp. 38-9, cf. Table 12.1) appears to
suggest two things: One that the link between research and teaching is
becoming stronger across all types of institutions; and two, that the gap
between university and more applied subjects appears to be shrinking and
German higher education as a whole appears to be back on the track to
shift from “teaching to learning”.

If differences between types of higher education institutions appear to
be diminishing, data from the national student survey shows that differ-
ences in research training (research-oriented teaching and learning oppor-
tunities) and opportunities for undergraduate research between the
disciplines remain. The most recent data available comes from Bargel and
Multrus’ (2012) analysis of national student survey data from 2009-2011.
According to this, links to research are considered most important in the
natural sciences at university and least pronounced in law and economics
at both levels, with the (mostly administrative) law-related degrees in the

Table 12.1 Students’ perceptions of links between research and teaching
2001-2013 (percentages, by type of institution)

Strong links — Links
exist

Universities

2013 31 44
2010 24 47
2007 22 47
2004 19 46
2001 18 44
Applied universities/Colleges of higher education

2013 22 45
2010 15 43
2007 14 44
2004 10 42
2001 6 36

Data source: Studierendensurvey 1983-2013, AG Hochschulforschung Universitit Konstanz
Adapted from: Ramm, Multrus, Bargel and Schmidt (2014, p. 39)
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Applied Universities and Colleges of Higher Education taking the bottom
spot. There is, at least in economics, a difference between more research-
oriented pure economics ( Volkswirtschaftslehre) and more applied business
studies ( Betriebswirtschaftslehre) degrees and some interesting attempts to
remedy the lack of research opportunities in the latter (cf. Miiller-Christ
2019). What was interesting to note here is that the links between research
and teaching appear less pronounced in degrees in medicine at university
than they are in the newly academicized nursing and health science degrees
in the applied institutions. It seems that these professions have benefitted
most from the initial wave of the Bologna reforms and the switch from
vocational to academic training (Table 12.2), with university-based medi-
cal training programs—for example, at Charité Berlin or the Ruhr-
Universitit Bochum—now following up with new model degrees (cf.
Schifer 2019).

Table 12.2 Students’ perception of the importance of links between research
and teaching in Bachelor degrees at University and in Applied Colleges of Higher
Education (percentages, by disciplines)

The link Cultural Socinl  Law  Economics Health Natural Agri- Enyi-
between science  science sciences sciemces  cultural  neering
research and science  sciences
teaching is

important

Universities

In class 56 62 39 45 58 70 68 65
Specialized 48 51 34 40 49 58 57 53
classes

Own 51 55 31 37 44 69 68 60
participation

Applied

universities

In class 47 58 30 41 68 54 63 55
Specialized 43 51 33 37 63 49 55 49
classes

Own 42 49 29 34 57 54 64 56
participation

Data source: Studienqualititsmonitor 2009-2011, HIS Hannover & Universitit Konstanz
Adapted from: Bargel and Multrus (2012, p. 14), top ranks highlighted in, bold
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RESEARCH-BASED LEARNING IN PRACTICE: EXAMPLES
AND MODELS

While the data generally reflects our own curricular analysis at Humboldt-
Universitit zu Berlin, they obscure another important dimension of
undergraduate research: the degrees of freedom that students are granted
in developing and carrying out independent research projects at the
undergraduate level. While opportunities to participate in research may be
most plentiful in the natural sciences, it is less likely for undergraduate
STEM-students to be allowed to develop their own research questions,
choose a research design or method than it is in the social sciences.
Undergraduate students in the natural sciences will more likely be assigned
a problem, question, or experiment to conduct, analyze, and report on for
their final year project (cf. Ruf'et al. 2019, pp. 200-1).

This is also reflected in the predominant models of research training.
Insofar as Humboldt-Universitit can serve as a typical example for a
research-active university, laboratory training and the apprentice model
are the most common modes of training in the natural sciences. Here,
undergraduate students can apply for paid positions as student assistants in
third-party-funded research projects. They are usually assigned to particu-
lar tasks in the project and can write their undergraduate dissertation or a
research paper under the guidance of a junior researcher and/or the
supervision of a principal investigator.

Research projects embedded in the curriculum tend to be more com-
mon in the social sciences and humanities. These are often structured as
social, rather than individual projects. A key example from Humboldt-
Universitit would be the compulsory year-long final year fieldwork proj-
ect, in which groups of students assign themselves to one of a number of
set fieldwork projects, begin to explore the field, and gain practical experi-
ence of a range of ethnological research methods under the supervision of
an experienced academic and then begin to develop their own questions
and approaches to a particular aspect in that field. Ideally, the joint project
(and the data produced through it) and/or the methodological skills
acquired are then used or followed up in the students’ individual
BA-dissertations.

With the notable exceptions of Leuphana University, Liineburg (cf.
Lang and Wiek 2013) and the University of Bremen (cf. Huber et al.
2013), community-based research is still relatively rare in German univer-
sities. Projects like the several Quality-Pact funded law clinics at
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Humboldt-Universitit (Human Rights and Citizenship Law, Consumer
Rights, Internet Law, and the student-initiated and -led Refugee Law
Clinic) indicate, however, that this is changing and that subjects perceived
as not having strong active links between research and the curriculum are
particularly open to exploring these “novel” ways of linking professional
training with research activities. Community-based research and service-
learning models tend to be more common in the social sciences and health
sciences programs in Universities and HE Colleges of Applied Science
(Schmidt-Wenzel and Rubel 2019). Among the Quality-Pact funded
Student Research Opportunities Schemes, there are several creative
attempts to bring the research from Germany’s extramural research insti-
tutes back into teaching. A good example for this is the Q-Teams created
by Humboldt-Universitit’s bologna.lab. In this format, junior researchers
in one of Berlin’s 70+ extramural research institutes can apply for funding
for a small student research team to work on a particular aspect of one of
the institute’s ongoing research projects on the understanding that they
are not considered “cheap additional labor”, but trained and mentored as
future researchers. In addition to a paid temporary teaching contract, the
junior researchers receive didactical training and support in planning the
project and acquire additional skills both in teaching as well as in leading
a (student) research team, which are useful for their next steps in postdoc-
toral careers in teaching and /or research (cf. Deicke et al. 2014).

An additional model, far more common in universities of applied sci-
ence, is the dual career degree, which combines vocational /professional
training in the workplace with degree level studies (the combination of
vocational schooling and workplace training has always been a general
strength of the German education system). The leading German exponent
of this is the Duale Hochschule Baden-Wiirttembery (2019) and a number
of private Universities such as Steinbeis Hochschule Berlin offer dual-career
degrees. However, while German research universities would have turned
their nose at the mere idea of “application” a decade ago, there are signs
that the (faux) distinction between research and practice is softening here,
too. At Humboldt-Universitit, the introduction of research-based project
work in undergraduate teacher training degrees now goes hand-in-glove
with the introduction of a dual-career postgraduate teaching qualification
(Master of Education) for graduates and applicants with advanced voca-
tional /professional training and /or substantive work experience. Similarly,
many higher education institutions now support their researchers and stu-
dents in taking the products, innovations, and designs from their research
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to the market. At Humboldt-Universitit, this is facilitated through
Humboldt Innovation, a private company founded in 2005 and owned
100% by Humboldt-Universitit (a public institution). Humboldt
Innovation provides grants, legal and financial advice and office space to
students, graduates, and researchers from Humboldt-Universitit who
have an idea or product ready for taking to the market. While not primar-
ily aimed at undergraduate students and more likely to be used by gradu-
ate and researchers between master’s level and postdoc, it has supported a
number of start-ups by undergraduate and graduate students from differ-
ent faculties and successfully involves undergraduates in its information
sessions and social events (Humboldt Innovation 2019).

The federal government’s strategy and support for undergraduate
research is rather more difficult to assess. While there is a lot of public
funding for research and development, the bulk of it (still) goes to inde-
pendent research societies such as the Max Planck Gesellschaft, the Leibniz
Gesellschaft, the Helmbholtz Gesellschaft, and the Fraunhofer Institutes, and
therefore straight past the bulk of the undergraduate students. University
professors can apply for funding to the Deutsche Forschungsgemeinschaft
(DFG, German Research Society), but usually use the funding they receive
for a teaching “buy out”. In the first two rounds of the German high-
profile Excellence Initiative, universities could include graduate schools
and structured PhD programs in their proposal but were not allowed to
use any of their research funds to support undergraduate initiatives. While
this rule was relaxed for the most recent round of applications and research-
based teaching was mentioned in both the calls for research clusters as well
as bids for the status of Excellence University, the DFG’s and German
Science Council’s Call for Submissions in 2016 tellingly still described
teaching as “(one) of the other ancillary functions of universities” (DFG
2016, p. 3). Consequently, the Berlin University Alliance’s successful bid
for funding includes a research-based component modeled on Humboldt-
Universitit’s HU-Q program and aimed predominantly at undergraduate
students, but with an annual budget of just €1.5 mn out of €25 mn
in total.

For Universities of Applied Sciences, there have been several federal
funding lines for research infrastructure and the development of research
profiles since 1992, currently grouped under the umbrella of Forschung an
Fachhochschulen(research in universities of applied science). The increase
in funding under this umbrella—from €10.5 mn in 2005 to €48 mn in
2016 (BMBF 2016, p. 6)—may in part explain the changes in the



12 UNDERGRADUATE RESEARCH IN GERMAN HIGHER EDUCATION... 231

perceived linkage between research and teaching in the applied universities
and colleges of higher education. While the applied universities have been
very successful in attracting third-party funding, their figures pale into
insignificance compared to the annual budget of the Deutsche
Forschungsgemeinschaft, which stood at €3.4 bn per annum in 2018 (DFG
2018, p. 2). Tellingly, too, a recent program evaluation of the funding line
Forschunyg an Fachhochschulen (Geyer et al. 2016) covers many dimensions
of research in applied universities, but completely omits teaching—sug-
gesting that the federal and state governments as well as many institutional
leaders—are missing out on something important by aspiring to become
more like universities, who in turn aspire to become more like the inde-
pendent research institutes.

CONCLUSION

Despite these misgivings, we would conclude that research-based learning
and—to a lesser extent—undergraduate research have taken a strong hold
in German higher education discourse and policy. While there are still
massive disparities in esteem and importance between teaching and
research, research-based learning has the potential—as its (marginal)
inclusion in the Excellence Strategy and funding through the Quality Pact
have demonstrated—to somewhat redress this gap.

For the reasons outlined above, there are, at present, very few days or
events aimed at celebrating undergraduate or student research for its own
sake. There are student-organized and university-funded research confer-
ences (such as the Sustainability Conference in Berlin), but these tend to
be subject-focused rather than aimed at creating visibility for student
research as an end in itself. The closest equivalent we have at present is the
annual conference for student research, established in 2016. This is a mul-
tidisciplinary, national conference aimed at providing a platform for stu-
dent research and has to date been hosted by Carl-von-Ossietzky
Universitit, Oldenburg; Humboldt-Universitit zu Berlin (2017); Ruhr-
Universitit Bochum (2018).

The main challenge at present arises from the temporary nature of the
Quality Pact for Teaching and chronically underfunded Higher Education
Institutions. The per capita funding HEIs receive per student has not kept
up with the rapid increase in student numbers since 2000. This means
that, when the current Quality Pact funding period ends in December
2020, many universities will be faced with tough choices regarding the
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allocation of resources. On the whole, it seems fair to conclude that
German higher education has overcome the temporary setbacks and prob-
lems linked to the implementation of the Bologna reform process. As
always in politics or education, change takes time and will only be com-
plete in this instance once the academic CV of the next president of the
German rectors’ conference reads BA, MA, PhD habil.
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CHAPTER 13

A Closer Look at Undergraduate Research
in the United Arab Emirates

Jase Moussa-Inaty

A DRrivE TowaRDS UNDERGRADUATE RESEARCH

The UAE has been at the heart of educational reform for quite some time
and still it continues to enable and instill a culture of undergraduate
research and innovation among new generations. For a country of only
forty-seven years, many developments have come to fruition including
transforming the UAE into a knowledge-based economy (Ahmed and
Abdalla Alfaki 2013) and developments in the area of undergraduate
research. It is argued that a focus on undergraduate research can entirely
serve the UAE’s vision to further improve the UAE education system. To
help drive this reform, Emirati students are often encouraged to engage in
rescarch projects that serve the UAE’s mission and vision. The conse-
quence of an increased number of student-led research projects requires
an availability of qualified professionals at a time of educational reform and
change. Although research intensive universities in the UAE may be lack-
ing (Ryan and Daly 2019) and despite several challenges related to the
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integration of innovation (Halaweh 2019), Emiratis are positively and
persistently doing their best to lead and at times keep up with the rapidly
changing scientific innovations both nationally and internationally.

UAE higher education programs and federal institutions also strive to
be a part of an international trend of best practices in undergraduate
research. The process of routing this goal for improvement and interna-
tional recognition has urged higher education institutions in the UAE to
continue to evolve where new campuses are continuously being developed
to serve this need. With this in mind, there has also been a greater focus
on research at both the graduate and undergraduate levels.

From a government standpoint, the UAE’s Ministry of Education
(MOE) governs the education sector and has laid out a strategic plan that
includes developing an innovative educational system with research as one
of eight of its main goals. The eight goals to be achieved by the year 2021
as stated on the Ministry’s homepage (see https://www.moe.gov.ae) are:

1. Ensure inclusive quality education including preschool education

2. Achieve excellent leadership and educational efficiency

3. Ensure quality, efficiency and good governance of educational and
institutional performance, including the delivery of teaching

4. Ensure a safe, conducive and challenging learning environment

5. Attract and prepare students to enroll in higher education internally
and externally, in the light of labor market needs

6. Strengthen the capacity for scientific research and innovation in accor-
dance with the quality, efficiency and transparency standards

7. Provision of quality, efficient and transparent administrative services, in
accordance with the related standards

8. Establish a culture of innovation in an institutional working environment

UNDERGRADUATE RESEARCH SUPPORT

While the importance of undergraduate research is not explicitly indicated
in the Ministry of Education’s mission, vision, and strategic plan, the
Ministry has shown support towards various national higher education
institution initiatives that encourage undergraduate research. When
reviewing undergraduate research in the UAE, quite a few higher educa-
tion institutions stand out, such as Abu Dhabi University, Zayed University,
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United Arab Emirates University, New York University (Abu Dhabi), and
the American University of Ras Al Khaimah. The following sections will
briefly discuss some of the undergraduate research highlights in these
institutions.

Undergraduate Research at Abu Dhabi University

One of the country’s largest initiatives is led by Abu Dhabi University—a
federal institution based in Abu Dhabi with additional three campuses
across Abu Dhabi, Dubai, and Al Dhafra. Its Office of Research and
Sponsored Programs has been organizing an Undergraduate Research
Competition (URC) for seven years in a row as part of its mission in order
to expand its vesearch activities and build o reputation as a veseavch-oriented
university vecognized nationally, vegionally, and internationally, as noted on
the university website. The competition is held at Abu Dhabi University
and is under the patronage of H. E. Hussain Ibrahim Al Hammadi, the
Minister of Education. The goal of the competition is to encourage “uni-
versities to promote scientific research among undergraduate students and
to make it an integral part of university education, given the significance of
scientific research in advancing the country to the top ranks. It also aims to
instill life-long learning, and to enhance career opportunities for young
people as well as foster entrepreneurial mindsets and attitudes in education,
research, and innovation”. Although the competition is held at this univer-
sity, it is open to all undergraduate students across UAE-based universities
whether government-sponsored or private. This year and for the first time
since the competition was launched, undergraduate students from Bahrain,
Kuwait, Oman, Qatar, and Saudi Arabia were invited to compete.
Furthermore, there has been a significant increase in paper submissions
ever since its inauguration with over two hundred and fifty papers pre-
sented that include individual or team-based projects. These projects are
research-based in that some form of data collection and analysis, or critical
review is conducted. The competition highlights basic and applied original
research in six fields that include engineering, business administration, arts
and social sciences, education and law, natural and health sciences, and
technology and innovation. The review process after submission is rigor-
ous and includes three rounds of evaluation by an external committee
whose members also serve as judges. Winners of the competition are
invited to present their projects at an organized symposium with a large
number of invited guests and VIP members from the community and the
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MOE in attendance. This year and for the URC 2019, an attractive
amount of over 100, 000 UAE dirhams was distributed amongst the win-
ners, with certificates of recognition and participation also given out to the
participating undergraduate students during an award ceremony. This
year, the competition’s community strategic partner known as ADNOC
(Abu Dhabi National Oil and Gas Company) sponsored and helped orga-
nize the awards ceremony. Over two hundred teams participated and

Table 13.1 List of URC 2019 winning universities

Number Country University name Number of
winners

1 The United Arab University of Sharja 6
Emirates

2 The United Arab Abu Dhabi University 6
Emirates

3 The United Arab Khalifa University 3
Emirates

4 The United Arab American University of Sharjah 2
Emirates

5 The United Arab United Arab Emirates University 2
Emirates

6 Saudi Arabia King Saud University 2

7 The United Arab Al Ain University of Science and 2
Emirates Technology

8 The United Arab University of Wollongong 2
Emirates

9 The United Arab New York University 1
Emirates

10 Oman Sultan Qaboos University 1

11 Oman Dhofar University 1

12 The United Arab Gulf Medical University 1
Emirates

13 The United Arab Birla institute of Technology and 1
Emirates Science

14 The United Arab Rochester Institute of Technology 1
Emirates

15 The United Arab Zayed University 1
Emirates

16 The United Arab Canadian University 1
Emirates

17 The United Arab Middlesex University 1

Emirates
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thirty-four winning teams were identified. Table 13.1 shows a list of win-
ning universities at the URC 2019. A total of seventeen universities in the
UAE, Saudi Arabia, and Oman comprised the winning teams
(Sarrildin 2019).

Undergraduate Research at Zayed University

Another university supported by the Ministry of Education is Zayed
University—one of three federal institutions in the UAE. Originally estab-
lished over two decades ago to educate female Emirati students only, today
Zayed University accepts both male and female Emirati and international
students spread across two of its campuses located in Abu Dhabi and
Dubai. Though research engagement is a common practice (Khelifa et al.
2004), there has been a recent push toward more research commitment at
the undergraduate level. With five varying colleges and over fifteen pro-
grams to choose from, there is much room for research engagement at the
undergraduate level.

Typically, students can join one of seven colleges: Colleges of Arts and
Creative Enterprises; Business; Communication and Media Sciences;
Education; Humanities and Social Sciences; Natural and Health Sciences;
and Technological Innovation. University College as a college per se does
not offer a degree; rather it offers a range of core courses common to all
other colleges, meaning that all students enrolled in a major at Zayed
University have to take all the courses offered by University College. One
such course is GEN185 Methods of Scientific Research and Development
that aims to teach research methods and allows students an opportunity to
engage in undergraduate rescarch. For example, as part of the GEN185
course final project enrolled students are required to conduct a small-scale
research investigation and present their findings in a research paper and
poster. Students may choose from wide range of topics that vary from year
to year (see Table 13.2).

Elements of the paper should include a clear hypothesis and attempt to
answer one or more research question. Furthermore, it should include the
following sections: introduction, literature review, methodology, data col-
lection, results, discussions, and a conclusion. The paper should also fol-
low APA style and make reference to current and groundbreaking
research-based sources. Students receive specific guidelines and one-on-
one support if needed in order to undertake this type of research. Zayed
University library and library commons also offer support in the area of
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Table 13.2 GEN 185 Methods of Scientific Research and Development final
project sample research topics

Topic

Topic description

Sleep habits
Washing soaps/

detergents

Daycare

Media and study

Contemporary
ideas of beauty
among the local
population in the
UAE

Student transition

Sleep habits can be affected by many things that we do during our
day. As a group, investigate the various factors that can lead to poor
sleeping habits.

The foaming ability of a detergent /washing soap depends on
several physical /chemical factors. Investigate the factors that affect
the foaming capacity of detergents/washing soaps (e¢.g. the effect of
hardness of water (dissolved salts) on foaming capacity, effect of
water temperature on foaming capacity, effect of pH of water on
foaming capacity, ctc.)

Many parents like daycare centers because they offer a formal,
structured environment. Other parents might question how the
behavior of a child who goes to daycare compares to a child that
stays at home with parents. Depending on various circumstances, a
child who attends daycare may be better prepared than a child who
stays home with their parents. While an ordinary daycare center may
watch over your child with safety in mind until pickup, an
extraordinary daycare center may dedicate itself to helping prepare
your child for the future. As a group, investigate the pros and cons
of daycare centers.

Many people like to have something playing when they study,
whether music or video. Others prefer to turn off all distractions,
including their phone. As a group, investigate the effect of different
media on people’s ability to memorize something.

What people consider beautiful is both subjective and influenced by
culture and media, as well as age, and social and ethnic affiliation.
Explore ideas of beauty in three different categories: (a) according
to millennials (18-35 year olds), (b) according to the older
generations, (¢) according to the media. Each student in the group
can address one of those categories, interviewing people and
recording their views, looking at media depictions of “beautiful”
people but not necessarily centered on people only. Things like
fashion and places can also be examined to come to a conclusion
about what people in the UAE think of “beauty” today.
Transitioning from high school to university can be filled with a
range of emotions and experiences. For example, some students will
find the transition to be positive while others might find it to be
negative or stresstful. Explore the factors that affect student
transitions from high school to university or investigate students’
perceptions of their transition experience from high school to
university.

(continued)
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Table 13.2 (continued)

Topic Topic description

Friendships Friendships play an important role in the lives of young children to
help them learn and develop social skills. However, you are curious
to know more about the adult friendships you have made or
maintained and what role they have played in your life. Investigate
the roles of friendship in adulthood and how these friendships
influence behavior.

Living in a Living in a multicultural society presents many opportunities for
multicultural young adult Emirati men/women but there may also be a number
society of challenges to face. Investigate the perceived benefits and

challenges of living in a diverse and vibrant city such as Dubai or
Abu Dhabi, as experienced by Emirati men/women. Compare the
perceptions of young Emiratis with those of their grandparents’

generation.
Vegetarian and Vegetarianism and veganism are growing in popularity in some parts
veganism of the world. Investigate the reasons some people prefer not to eat

meat or use animal products, and research the perceptions (and
awareness) of Emirati young adults with regard to vegetarianism and
veganism. Compare the perceptions of young Emiratis with those of
their grandparents’ generation.

Source: Zayed University Website, University College Course Guidelines (https://zu.libguides.com/
UC/GENI185)

understanding specific research methods, finding articles, finding books,
and APA citation, to name a few.

In addition to the GEN185 course and in line with the UAE’s strategic
plan related to education, the university’s office of research launched an
Undergraduate Research Scholars Program in 2010. Its main aim was to
allow students to be involved in research and allow them to play a more
focused and active role in the university’s research portfolio. More specifi-
cally and as indicated in a ZU-URSP Executive Overview, the program
seeks to:

1. Provide Emiratis at ZU with the research training, scholarly opportuni-
ties, and related experiences to be successful in research careers and
graduate education

2. Promote high-quality undergraduate student research and schol-
arly culture
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3. Increase the number of Emiratis prepared for, and entering grad-
uate school

4. Build the capacity for Emirati citizens to conduct research on issues
that are directly related to the UAE.

Research undertaken within the program can span a period of 2.5 years,
or run intensively over the summer break and is faculty mentored. Faculty
receive no workload adjustments and students receive no course credits
toward their degree. Nonetheless, upon completion of the program, stu-
dents demonstrate an ability to conduct meaningful research that is pre-
sented at local, national, and international conferences such as the
American National Undergraduate Research Conference (NCUR). Travel
funding is available for all papers accepted for presentation, be it in poster
or presenter format and is often provided by the Office of Research. A
ceremony in the format of a symposium with invited guests and speakers
takes place at the end of each Undergraduate Research Scholars Program
cohort. All scholars are expected to submit their manuscripts for publica-
tion to journals that are peer-reviewed for publication.

Student feedback regarding their undergraduate research experience
has been nothing but positive as indicated in a summary report. For
instance, one student said that, “it has opened new horizons for me. I am
more interested in selecting the best graduate school after all the informa-
tion I learned... I realize through this program, that research is actually
important and is much more sophisticated than what I imagined it to be”
(Khelifa et al. 2012).

The program is still very active today but is currently being reviewed
due to several challenges. Al Hashimi and Mathews (2019) noted that
students emphasized their workload to be heavy and class timings often
clashed with other courses. Students also felt that they would like the
course to have a more defined structure and organization. Students who
were enrolled in the program but were unable to continue and graduate as
an undergraduate scholar felt that it was hard to manage with their other
academic tasks and they became less motivated with the heavy workload.
Some students had family or transportation issues and this led to their
pulling out of the program. A proposal has been submitted and is set to
launch in Spring 2020. It is proposed that the program transition into an
Interdisciplinary Minor in Applied Research Methods and be open to stu-
dents enrolled in any major at the university. A small-scale survey showed
that 84% of current students felt positively about a minor in research (Al
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Hashimi and Mathews 2019). One student mentioned that “it is very
important for Emirati graduates. We don’t have a lot of researchers”.
Another student said, “It’s a great idea, because we need to promote
research skills in our university. Many students are lacking this skill in our
university”. “It was a very good idea, a minor in research methods, because
every major has a research component so having a minor designated for
research will prepare students for grad school and also will foster indepen-
dent research and one class is not sufficient enough, you need more”, is
what one student had to say about having a minor in research.

One of the major benefits and added value to the newly proposed minor
in applied research methods is that students will receive credit for the
minor and faculty workloads will be accommodated as they teach any one
of the five proposed modules that make up a total of fifteen credits (three
credits per module) (see Table 13.3). A sixth and final module requires
students to work independently on disseminating the research. Given the
design and structure of the course, an increase in undergraduate research
is anticipated once the minor is launched and given the design and struc-
ture of the courses. Moreover, the minor demands more student account-
ability and increased perceived value as it connects to academic and
potentially accredited qualification (Al Hashimi and Mathews 2019).

Zayed University’s Office of Research also provides funding for research
conducted at the undergraduate level. Colleges are allocated the same
amount of funding that is often used for undergraduate research-related
events, student travel, and resources to support undergraduate research.
For example, in Fall 2015, two College of Education faculty members,
one based in Abu Dhabi and the other in Dubai, founded the College of
Education Undergraduate Research and Creative Projects Symposium.
The Symposium has been running every semester ever since its com-
mencement where only a small number of students from two— to three
classes participated to now having the entire College of Education

Table 13.3 Minor in Applied Research Methods Modules

Module

Principles of academic research (SP)

Research design

Data collection and management strategies (SP)

Collecting project data

RES302: Research data: Techniques for analysis and reporting
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participate as part of their class work, projects, or assignments. Two of the
earlier classes that were among the first to participate in the symposium
were the EDC202 Human Growth and Development and EDC466
Marriage and Family classes. It was the class research projects that really
helped students shape their research skills. For example, a wide range of
research investigations were formed in class and driven by class discussions
and student questioning.

One class project within the EDC 202 class was the “Elder’s Project”
that aimed at helping students to understand the perspectives of elders
that they knew. Students were told that the older the person was (60 or
older), the more their wisdom was to be captured in words for preserva-
tion for future generations. In order to complete this project, students
were required to interview two middle/late adults. The interview ques-
tions were strategically formed in class and included both open- and close-
ended questions. Upon collecting all the data, students were then asked to
present their findings in a report and create a poster. A poster template was
provided that included specific sections such as an abstract, introduction,
participants, methodology section, data collection and analysis, results,
limitations, educational implications, and discussion and conclusion.
Topics that were investigated from the EDC466 Marriage and Family class
included: Father’s competence vegarding paventing in the UAE; Most valued
qualities in a mate: Emirati female perspectives; Interracial marrviage in
Abu Dhabi; Showing emotions in public; Fathers’ affection toward their sons
in the UAE; and Arvanged marviages vs. love marriages—to name a few.
Students were extremely excited to investigate these self-originated topics
because they were related to their own culture and traditions and they felt
that they wanted to make a positive change in their own country without
jeopardizing social norms. All participating students receive certificates of
participation and outstanding research or creative projects receive special
awards of recognition at a closing ceremony.

Undergraduate Reseavch at United Avab Emivates University

As the oldest university in the UAE, United Arab Emirates University has
been involved in undergraduate research through mainstream curriculum
research, mainstream research, and extracurricular research (McLean and
Howarth 2008). McLean and Howarth (2008) described how students in
the school of medicine engaged in undergraduate research and contrib-
uted to scholarship through laboratory- or community-based medical
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education. Students are given the option of either working with a faculty
supervisor independently, or working with others as a team. An annual
conference and the Gulf Co-operation Council (GCC) Medical Students’
Conference provide an opportunity for students to present their work in
either poster or paper format.

Furthermore, the Office of Associate Provost for Research focuses on
fostering undergraduate research across the varying majors and not just
the school of medicine through local and international partnerships.
International partnerships include countries such as Japan, UK, USA,
Australia, France, Germany, Korea, Singapore, Sudan, and Oman. Top
priority is often given to research topics that are related to enhancing the
UAE society (see https://www.uaeu.ac.ae). A program led by the univer-
sity known as the Summer Undergraduate Reseavch Experiences also serves
to promote and encourage undergraduate students in research.

Undergraduate Reseavch at New York University, Abu Dhabi

Much like United Arab Emirates University, New York University in Abu
Dhabi is committed to supporting undergraduate research with a range of
grants students can apply for such as the, “Grants to support students who
have secured non-credit summer research positions, under the direction of
a faculty supervisor; and Conference grants to support students who have
been selected to present their research at academic conferences” (see
https:/ /www.uaeu.ac.ae). The grants can be used for structured under-

graduate research programs, programs that have shown to really make a
difference (Wilson et al. 2018).

Undergraduate Reseavch at the Amevican University of Ras
Al Khaimah

The American University of Ras Al Khaimah offers a wide range of pro-
grams in architecture and engineering and students enrolled in any of the
eight engineering programs are expected to participate in undergraduate
research that is available to them across all three semesters (Fall, Spring,
and Summer). An undergraduate research project course (ENGR399) is
offered as a technical elective that serves many of the engineering pro-
grams. There are no set prerequisites for this course other than receiving
consent from the department prior to enrolling in it. As noted on the
university website, both junior and senior students engage in
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undergraduate research under the supervision of an engineering faculty
and although the course carries three credits, a total of nine hours of
research time per week is expected. Upon course completion, students
either receive a pass or a fail.

CONCLUSION

Educational institutions across the UAE have shown interest in under-
graduate research as it supports governmental efforts to provide young
people with skills necessary for the future, one of which includes under-
graduate research. This is demonstrated through the numerous under-
graduate research engagement opportunities provided by the varying
educational institutions discussed earlier in this chapter. Getting students
to think outside the box and engage in critical thinking and questioning is
no easy task especially in a country where reform has been at its center for
the past decade. The UAE is led by leaders of great patriotism and loyalty
who have stayed true to the UAE’s founding leader H. H Shaikh Zayed’s
legacy and continue to place education as the country’s top priority.
Advancement in education requires research and investigations and who
better to lead those investigations other than the UAE’s future leaders and
youth. In fact, 22-year-old Shamma bint Sohail Faris Al Mazrui was
appointed Ministry of State for Youth Affairs in 2016 after a call for nomi-
nations was made. Following this, in 2017 a “Youth Hub” was formed as
a community space where young professionals, entrepreneurs, program-
mers, media professional, and researchers could connect and share ideas.
Shortly after, the Emirates Youth Council headed by the Ministry of State
for Youth Affairs was formed in order to initiate youth strategies aligned
with the government’s current and future strategies. When it comes to
strategies related to undergraduate research, an expected growth and
advancement is to be seen and although funding obstacles may be evident
in some countries research funding in the UAE is almost always available,
particularly if research projects are aligned with the MOE strategic plans
in improving the UAE or the educational system in general. From the
author’s personal experience of working closely for over a decade with
undergraduate students, one of the biggest challenges is arguably getting
students to engage in research if the research is not graded or seen as a
means toward graduation. An increase in genuine interest in undergradu-
ate research is crucial if more undergraduate research is to be demon-
strated. Although the UAE has seen some outstanding undergraduate
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research projects, an increased number of undergraduate research pro-
grams/projects would further help the UAE’s strategic plan to advance in
the area of education and innovation.

Some recommendations that may further assist in the advancement of
undergraduate research in the UAE may include the following;:

1. Provide opportunities for students to understand the importance of
engaging in undergraduate research.

2. Embed undergraduate research within a set curriculum.

3. Relate undergraduate research to the UAE culture and traditions-
intrinsic motivation.

4. Provide undergraduate research opportunities across a range of classes
within a major.

5. Provide both formal and informal opportunities for undergraduate stu-
dents to disseminate and share their research findings.

6. Encourage students to follow up on their own research investigations
while also exploring other potentially relevant topics.
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CHAPTER 14

The Status of Undergraduate Research
in New Zealand: Promoted and Pervasive?

Rachel Spronken-Smith

INTRODUCTION

New Zealand’s higher education system includes eight publicly funded
universities, and 18 institutes of technology and polytechnics, many of
which also offer undergraduate degrees. In this chapter, the focus is only
on the university sector, but past research has shown that polytechnics can
be very successtul in promoting undergraduate research (Spronken-Smith
etal. 2012; Spronken-Smith et al. 2008). All universities feature in the QS
World University Rankings® 2019, with the higher education system
ranked 16th in the world in the QS Higher Education System Strength
Rankings 2018. New Zealand has high levels of participation in education,
with 50% of New Zealanders aged 15 and over having a tertiary qualifica-
tion, and 17% with a bachelor’s degree or higher (Tertiary Education
Commission 2014).
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In New Zealand, the term undergraduate research tends to be used
quite broadly, following the conceptualisation by Beckman and Hensel
(2009) and Healey and Jenkins (2009) (Table 14.1). Thus, the term
encompasses a range of curricular and extra-curricular experiences includ-
ing inquiry-based learning activities as well as supervised research as part
of'an Honours degree or a summer research studentship. Throughout this
chapter, the term undergraduate research and inquiry (URI) is used to
include a range of learning experiences that develop inquiry and
research skills.

New Zealand is particularly well placed to promote URI, as the
Education Act 1989 included a requirement that research and teaching in
New Zealand universities should be closely interdependent, and that most
teaching in universities should be done by people who are active in advanc-
ing knowledge (New Zealand Government 1989). In the early 2000s, the
Ministry of Education promoted “a research culture within which under-
graduates learn to take a research-based approach to their lifelong educa-
tional development” (Ministry of Education 2002, p. 60). Moreover, an
Academic Audit across all eight New Zealand universities in the early
2000s focused on the links between teaching and research. Although
there are signals that skills produced by engagement in URI are impor-
tant, the current Tertiary Education Strategy 2014-2019 (Tertiary
Education Commission 2014) is not specifically calling for this pedagogi-
cal approach. For example, Priority 1—Delivering skills for industry, calls
for the development of transferable skills including the ability to

Table 14.1 The range of dimensions of undergraduate research and inquiry-
based learning

Student, process-centered Outcome, product-centered

A
Student-initiated - Faculty-initiated
All students < Honors students
Curriculum-based < Co-curricular fellowships
Collaborative - Individual
Original to the student < Original to the discipline
Multi- or interdisciplinary < Discipline-based
Campus,/community audience - Professional audience
Starting year one - Capstone/final year
Pervades the curriculum < Focused

Note: From Beckman and Hensel (2009, p. 40) with last two rows added by Healey and Jenkins
(2009, p. 69)
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communicate well, process information effectively, think logically and
critically and adapt to future changes (Tertiary Education Commission
2014, p. 10). Such transferable skills are known to be well developed
through URI (e.g. Murray 2017; Seymour et al. 2004; Walkington et al.
2011). The fifth priority of the Tertiary Education Strategy is strengthen-
ing vesearch-based institutions. This would be a logical place to discuss the
power of URI to create pathways into postgraduate research and to con-
tribute to the research base of universities. However, this possibility has
not been realised; the focus is more on staff as researchers and the need for
internships and employer-linked postgraduate research.

Perhaps it is not surprising then, that URI in New Zealand has a very
low profile. There are no strong central government drivers, and no
national body overseeing undergraduate research (unlike the USA, the
UK and Australia). In the entirely public university system, universities
themselves can decide whether or not to promote and support
URI. Consequently, it was necessary to undertake research to determine
whether and if so, how, URI is being manifest in universities throughout
New Zealand. The next section describes how data were gathered, and
then key findings are presented.

COLLECTING DATA oN URI 1IN NEW
7 EALAND UNIVERSITIES

To determine the status of URI in New Zealand universities, the research
involved a survey approach and had ethical approval from the University
of Otago (D19/133). The survey began by providing a definition of
undergraduate research:

In this research, I use ‘undergraduate research’ as a broad term to encom-
pass research that undergraduate students might do such as research done
under an apprenticeship (e.g. undergraduate dissertations or summer stu-
dentships), research embedded in the curriculum (e.g. an inquiry-based
degree program, or stand alone courses, or project work in courses),
community-based research, and partnerships with research laboratories
or agencies.

The questions asked about any university structures and processes to
support URI including: committees; whether faculty workloads included
URI; whether URI was considered in promotion of faculty; whether the
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university held any celebratory or showcase events for URI; and whether
the university supported undergraduates to attend any conferences on
URI. The survey also probed what forms of URI were implemented in
and across the university, and whether there were any challenges regarding
implementing URI. Finally, case studies of best practice were requested.

The survey was emailed to a network of champions for URI through-
out New Zealand. Unfortunately, the network did not cover all universi-
ties, and a key problem was finding someone who actually knew about
URI in their university. Surveys were sent to all eight universities, and five
responded. Participants were told that the research had ethical approval,
and were informed that by completing the survey, they were giving con-
sent for their data to be used in analysis and reporting. The survey data
were collated and analysed, with the findings presented below.

URI: PERHAPS A PERVASIVE PEDAGOGY

All universities who responded indicated that they offer URI for students.
It was apparent that URI occurs in a range of forms in all institutions.
They all reported the use of the apprenticeship model, with summer stu-
dentships being very common, as well as directed studies and, for Honours
students, dissertations. Summer studentships involve faculty mentoring
selected undergraduates in research projects over the summer break. The
funding for these projects usually comes from external research funding.
The faculty mentors are typically teachers of undergraduate papers, and
they view these studentships as an opportunity to get assistance on their
research agenda, as well as encouraging undergraduates into postgraduate
study, particularly research degrees. While these studentships tend to be
offered across all disciplines, they are more common in STEM areas. In
New Zealand, an Honours year can occur as part of a four-year bachelor’s
degree (or, in more recent years, as a separate one-year postgraduate
degree). Honors degrees are offered across most disciplines. Only the
higher achieving students are able to enter Honours; typically a B+ or bet-
ter average for third-year papers is required. In this fourth year, the stu-
dent usually takes three papers and a dissertation involving supervised
research.

Respondents also reported the embedding of research in the curricu-
lum through a variety of approaches including project work, inquiry-based
learning courses or modules, and degree programmes that progressively
develop inquiry and research skills. However, feedback from one
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university said that although many faculty would argue that URI is being
progressively developed through a degree, when they tried to introduce a
new degree with research at the core, it failed to be endorsed. Indeed, it is
thought that there are very few degree programmes across the country
that are designed in a purposeful way, using student-centered approaches
to progressively develop inquiry and research skills. Most programmes
would teach inquiry and research skills, but using a research-led or
research-oriented approach (Griffiths 2004 ), where the students tend to
be passive in their learning.

The exception may be Victoria University of Wellington, who, in 2011,
began implementing a pan-university plan to integrate research with learn-
ing and teaching. The intent of the plan was to “ensure that students’
research and inquiry skills are developed systematically in each year of their
program” (Victoria University of Wellington 2011, p. 13). The plan aimed
to adapt Willison and O’Regan’s (2006) Research Skill Development
Framework to embed research in undergraduate curricula and ensure
assessment tasks include research skills. Perhaps reflecting the Victoria
University policy, many examples of URI were provided, including: sum-
mer research scholarships; programmes with industry or business place-
ments; projects at second and third year including data mining and data
analysis, independent research on a chosen topic in biology, the LLB(Hons)
which is largely a research degree, geography and geology field courses,
inquiry-based learning in biology, chemistry, physics and engineering lab-
oratories, and directed study courses at third year in most disciplines;
community-based research such as a computer science course where stu-
dents access government databases to research community issues; and
partnerships with laboratories in engineering and design courses and
through some joint summer scholarships.

Other forms of URI that were reported as occurring in the other New
Zealand universities included community-based research, which was quite
common in certain disciplines, and less commonly reported were partner-
ships with research laboratories or agencies (including government and
non-government). The latter form of URI tended to occur through sum-
mer studentships, with students being supervised on projects that involve
an external partner.
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UNIVERSITY STRUCTURES AND PROCESSES FOR URI

Although URI is pervasive across New Zealand universities, there is little
overt support for this form of pedagogy except at Victoria University of
Wellington. Indeed, it seems that perhaps close links between teaching
and research are expected, and therefore it is not seen as needing support.
Consequently, it was not surprising to find that none of the universities
who responded to the survey had committees or offices to oversee URI,
faculty workloads rarely took account of supervision involved with under-
graduate research, and undergraduate research was not generally valued
when faculty were applying for promotion. Three respondents commented
that some faculty do discuss their promotion and use of URI in their appli-
cation for teaching awards, but there is uncertainty over how this is valued
given the criteria are more heavily weighted to postgraduate supervision.
For example, one said I think this [the value] depends entirely on how
well the proponents position it in their case (and rightly so in my view);
I’ve certainly seen how it is valued in awards.

It was encouraging to see a plan for embedding URI in undergraduate
curricula at Victoria, and the plan included specific strategies to support
faculty. For example, the plan recommended a review of faculty develop-
ment and promotion processes to ensure recognition of the integration of
research with learning and teaching, and that faculty workloads should
take account of URI. Moreover, the working party recommended that
URTI activities should be considered when recruiting and orienting faculty.
However, although there was impetus and support for embedding URI
back in 2011, over time, the championing and support for this initiative
has dwindled, leaving quite patchy engagement with URI across the
University.

CELEBRATING AND SHOWCASING URI

None of the universities in the sample have an institution-wide celebration
or symposium for URI in all its forms. One university contact reported
frustration at trying to get such an event off the ground. However, three
universities reported having symposia for summer students to report on
their research, and all said that some disciplinary events occur. For exam-
ple, one university had an Engineering Design Show that showcases
undergraduate engineering research, while another had a Geography
mini-conference for third-year students to report their research to an
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audience that includes representatives from an agency that had supplied
the research problems. Two universities said they had conferences cele-
brating student research, in which undergraduates were able to participate
alongside postgraduates.

Given the low levels of engagement with showcasing URI within insti-
tutions, it is perhaps not surprising that universities are not well engaged
with supporting undergraduates to attend conferences beyond the institu-
tion. There is no national conference on undergraduate research, but New
Zealand universities have been part of the Auwustralasian Council for
Undergradunte Research since its inception in 2012, and as such are
encouraged to send students to the annual conference. So, over the last
seven years there has been sporadic attendance by a few undergraduates
from New Zealand universities presenting their research at the annual
Australasian  Confevence of Undergraduate Research (ACUR). The
Austradasian Council for Undergraduate Research recently lost funding by
the Australian government and has become a charitable organisation,
meaning that universities have to pay an annual fee to belong. Some New
Zealand universities have joined and it is hoped that the hosting of
Australasian Confervence of Undergraduate Research in 2022 for the first
time in New Zealand by the University of Canterbury, may encourage the
remainder to join. Hosting the conference in New Zealand will certainly
raise the profile of URI in this country.

Despite little engagement with the Auwustralasian Conference of
Undergraduate Research, there are many disciplinary national conferences
that do allow undergraduates (particularly Honours students) to attend
and present their research. However, not many organisations actively tar-
get undergraduate researchers, yet arguably they could do so. The main
challenge is for undergraduates (or faculty) to obtain funding to support
attendance by these students; funding is more readily obtainable to sup-
port attendance by graduate research students.

CHALLENGES OF EMBEDDING URI IN NEW
7 EALAND UNIVERSITIES

One of key challenges is in defining URI and promoting a practice that is
student-centred. It is apparent that many academics would say they are
teaching using URI, and to a certain extent that might be true. However,
the sorts of activities academics may equate with URI are essays and
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project work that involve students doing some research. These are not the
higher-impact student-centred activities that many advocates would see as
central to URI. As one respondent said, “I think some people who should
know better choose not to do it, based on the old transmission practice
education model.” So the challenge is to support academics to shift to
more activities that directly engage students in all aspects of the research
cycle. A related challenge that was raised is the inconsistency in the role of
URI across different degrees and even within majors of the same degree.
It appears that few programmes would have URI as a core part of design
with the progressive development of research and inquiry skills until senior
undergraduates could undertake a piece of research. Rather, it is more
common for students to learn about aspects of the research cycle—not the
entire process, apart from those who do a summer studentship or an
Honours degree, with a fourth year involving a dissertation.

Another key challenge, noted by two respondents, is the lack of a uni-
versity body to advocate for, and support URI. One even noted a level of
scepticism amongst academics that undergraduates could do research, and
commented about the difficulty of getting support for initiatives from
senior leaders.

Funding inequities for summer studentships was noted as a problem at
one university and no doubt occurs elsewhere. The level of funding may
vary from year to year, and also the distribution of the funding was vari-
able with some disciplines getting funding in some years, but not others.

For mainstream URI courses, a particular set of challenges were identi-
fied by one respondent. These included:

¢ Finding enough projects for a large number of students

¢ Finding enough academics willing to supervise projects as it can be a
high additional teaching load

¢ Finding projects that are doable in a semester by students who lack
research experience

e Trying to ensure projects are of a similar scope and size

e Ensuring the main focus is on student learning, not staff publica-
tions, and that students are not viewed as rescarch technicians.

In addition to these challenges is the need for ethical approval for some
projects and the time this can take. A final challenge is the need to support
academics to teach using an inquiry-based learning approach (e.g.
Spronken-Smith and Harland 2009). While educational development
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units take on this role, it was only one university—Victoria—that had an
institutional mandate to explicitly promote and support such approaches.

URI 1IN PRACTICE

In 2008-2009, a nationally funded project explored 14 examples of URI
at tertiary institutions throughout New Zealand (Spronken-Smith and
Walker 2010; Spronken-Smith et al. 2011a; Spronken-Smith et al. 2008).
The project uncovered some excellent practice—mainly at the level of a
course or module. Examples of inquiry at universities were documented in
Communications Disorders, Engineering and Sociology (University of
Canterbury), History, Psychology, Business and Architecture (Victoria
University of Wellington) and Ecology, Endocrinology and Political
Communication (University of Otago). The project also uncovered an
excellent example of redesigning a degree programme to take an inquiry
approach. The Bachelor of Science degree in Ecology at Otago was pur-
posefully overhauled to progressively build inquiry and research skills from
first to third (final) year students (Spronken-Smith et al. 2011b).
Table 14.2 shows how URI activities were used at each year level. In the
first year ECOL111 paper, students undertake a small-scale research proj-
ect in a bush area near the University, developing their ability to take
observations, develop and test a hypothesis, and communicate their find-
ings. In the ECOL211 paper, students work in groups, guided by a tutor,
to undertake research on an ecosystem, developing posters about the

Table 14.2 Embedding of undergraduate research and inquiry activities into
core papers of the ecology degree at the University of Otago

Counrse Nature of inquiry activity

ECOL111 Ecology and Field and laboratory project on invertebrate biodiversity
Conservation of Diversity with a research report

ECOL211 Ecology of Research project on an ecosystem with creation of a
Communities and Ecosystems poster and a research proposal

ECOL212 Ecological Reviewing and discussing approaches to key ecological
Applications questions

ECOL313 Ecology Field Generation and execution of research project, with
Course findings communicated in the style of an academic

journal article

Note: Adapted from Spronken-Smith, Walker, Dickinson, Closs, Lord et al. (2011b, p. 727)
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ecosystem and then developing a research proposal based on a disturbance
to the ecosystem. In ECOL212, classes were taught by faculty critiquing
their own research and students had to critique a major theoretical eco-
logical question. Finally, in the capstone ECOL313 paper, students had to
design a research project that was implemented during an eight-day resi-
dential fieldtrip. Subsequently, students analysed their data and wrote up
their findings in a style suitable for submission to an academic journal (and
several have gone on to publish).

A spin-off from this nationally funded project was some professional
development sessions to support a transition to URI. Subsequently, fac-
ulty development work occurred with curriculum teams in various institu-
tions around New Zealand, and this has resulted in more programmes
adopting URI approaches. In the collection of data from the universities
for this chapter, one of the case studies offered was a course that devel-
oped following one of these professional development sessions: Integrative
Studies in Veterinary Sciences at Massey University.

The Integrative Studies course occurs in the third year of the degree
(the programme is 5 years) and has a duration of one semester
(12-13 weeks). Approximately 125 students are involved and in the first
week they are introduced to two frameworks that can be used to develop
a research proposal, as well as six possible research topic areas. In week
two, in an activity known as “The Hunger Games”, students had to sort
themselves into groups of four to six, according to the topics of most
interest. Students then had a workshop on using the library and critical
evaluation of the literature and in week three had to complete a critical
evaluation of a paper related to their research topic. For the next six weeks
they worked with their mentors and had workshops on study design, eth-
ics and scientific writing. Online resources were also available to support
their learning about research methods. In week 10, they presented their
proposal and gained feedback on a written draft proposal from the course
coordinator and their mentor. Over the next two weeks, they revised their
proposal and submitted the final version for assessment. Some of the pro-
posals are then used for summer research projects, ultimately resulting in
some publications.

Another example mentioned in the survey is a third-year capstone
course in Geography at the University of Canterbury. In 2001, this course
was redesigned to take an inquiry approach, with a local agency providing
real-world problems for student groups to tackle. The course attracts
50-70 students, and they opt into groups of four to six to study problems
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of interest. Lectures are used sparsely, with most learning occurring
through a weekly group meeting with mentors, and workshops on research
methods and skills. Students need to identify a research question related
to the problem and then design and implement a study to tackle this ques-
tion. They present their findings via a written report, and oral and poster
presentations at a mini-conference, which members of the external agency
attend near the conclusion of the course. This course has been researched
with Spronken-Smith (2005) detailing the nature of the course and stu-
dent and faculty experiences, and Spronken-Smith and Harland (2009)
discussing how to support faculty to transition to this teaching approach.

A further example, quite novel, is the Matariki Undergraduate Research
Network (MURN) (Spronken-Smith et al. 2018). The Matariki Network
comprises seven universities across the globe, and this MURN initiative
involved the University of Otago, NZ, alongside the University of Western
Australia, Durham University in the UK and Queen’s University, Canada.
For both 2012 and 2013, three of these universities recruited undergradu-
ates to undertake research on internationalisation. The students were
taught about higher education research in a global classroom using web
conferencing to link the students across countries, and then they were
mentored on local research projects. Over the two years, although the
cohorts reaped the usual benefits of being involved in undergraduate
research, the global connections were not as strong as had been hoped.
Really, students needed to be working on collaborative cross-country
projects, although this would have meant some difficult navigation of eth-
ics approval systems. Unfortunately, the initiative was not sustainable as it
relied on substantial funding. However, the proponents felt that if it was
made a credit bearing course, then it could be sustainable. It was certainly
a powerful learning experience for the students, and when some (University
of Otago and University of Western Australia) met at the Awustralasian
Conference of Undergraduate Researchin 2013, they immediately bonded
with classmates they had previously only met online.

As mentioned earlier, one of the main forms of URI at New Zealand
universities is summer studentships (or summer research scholarships). As
an example, at the University of Waikato, these are available for students
enrolled in an undergraduate degree, a final-year Honours degree or the
first year of a taught master’s degree. The studentship programme typi-
cally involves about 80 students over a period of 10 weeks. The student-
ships are intended to support and enhance research at the University, and,
importantly, to assist students—particularly those considering further
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study—in the development of their research skills and to experience the
challenges and rewards of research work. Many studentships result in
research publications, co-authored with mentors.

CONCLUSIONS

As indicated by the subtitle of this chapter, there is a question about
whether URI is promoted and pervasive. Certainly, the Education Act is a
strong promoter of close links between teaching and research, and at the
turn of the century, the Ministry of Education was trying to advocate for
research-based learning, with undergraduates developing research skills.
More recent government policies, despite an emphasis on graduate out-
comes, have not been pushing so explicitly for research skill development.

The universities in New Zealand all have some imperatives regarding
research-informed or research-led teaching, but few go further to explic-
itly advocate for URI. By virtue of offering Honours degrees, and because
of the widespread nature of summer research scholarships, many under-
graduates will be exposed to URI. However, to foster research and inquiry
skills in all undergraduates requires an institutional commitment, with
policy promoting and supporting this, and structures in place to enable
the embedding of URI in curricula. The Victoria University of Wellington
is the only institution in the sample to have a plan to integrate research
with learning and teaching, but although this was initially well supported,
over time the initiative has lost impetus. The Victoria example shows that
with an institutional imperative and educational development support,
URI can be embedded across an institution, but this support needs to be
ongoing. Fortunately, many examples of URI have been embedded across
programmes, but the implementation is not even across the institution.
For the other universities included in this study, practices were very patchy.
Some excellent URI initiatives are occurring, but nowhere is there system-
atic embedding of URI across the institution.

Undergraduate research and inquiry is not celebrated at an institutional
level, with the exception of summer research projects, and nor is there a
national conference for URI. Fortunately, there is the Awustralasian
Conference on Undergradunte Research, but logistical issues (costs and
timing) often preclude students from New Zealand participating. Worse,
this involvement might have stifled the development of a national confer-
ence that could perhaps have elevated the status of URI in New Zealand.
But all is not lost. There is evidence that URI is quite pervasive, providing
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a terrific platform for further development. The Matariki Undergraduate
Research Network showed that URI can be conducted in a global class-
room, linking undergraduates across the world. To sustain such initiatives,
they need to be credit-bearing programmes, and there is great potential
for collaborative cross-border undergraduate research. An exciting new
initiative under development is “Posters in the Beehive” (the building for
New Zealand’s national government), similar to events such as “Posters
on the Hill” (USA) or “Posters in Parliament” (UK), as a way to showcase
URI in New Zealand, and it is thought there could be widespread support
from across the university sector for such an event.
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CHAPTER 15

Transforming Undergraduate Research
at Canadian Universities

Brad Wuetherick

INTRODUCTION

The human spirit thrives on discovery. We must integrate discovery into all
aspects of learning. The “Great University” of the twenty-first century must
involve students in exploring our grand challenges. (Samarasckera
2005, p. 4).

Undergraduate research has been an important part of the Canadian
higher education landscape for several decades, and a significant propor-
tion of students would have some opportunities to experience research
over the course of their undergraduate education, yet the current state of
undergraduate research in Canadian higher education is highly varied.
The leadership of every single university in Canada would likely agree that
undergraduate research is one of the high-impact practices that they must
offer as part of their learning environment (Kuh 2008). And each Canadian
university would have examples of mentored and curriculum embedded
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experiences where some proportion of their undergraduate students expe-
rienced undergraduate research over the course of their degree programs.
Very little is known systematically, however, about the current state of
undergraduate research in Canada.

There are no consistent institutional approaches to coordinating under-
graduate research activities (e.g., through the creation of offices for under-
graduate research as has occurred widely in the US), if any institutional
approach is even undertaken. There is no national organization focused
on advocating for undergraduate research or coordinating national con-
versations about advancing undergraduate research. There have been a
few attempts to create such an organization, but they have not been able
to be sustained. As was articulated by Vajoczki (2010, p. 41), “much of
what is known about undergraduate research (in Canada) is anecdotal,
unstandardized, and uneven. Published or other readily accessible infor-
mation and evidence is relatively scarce.” This assessment would largely
hold true today.

Within that context, however, it is important to emphasize that under-
graduate research experiences have become a ubiquitous part of the higher
education landscape across the country, significantly mirroring the conver-
sations happening in many other jurisdictions (Larson et al. 2018). And
research and inquiry skills are highly sought by employers across the coun-
try, though in many recent studies they are implicit rather than explicit
within the list of attributes articulated by employers (Conference Board of
Canada 2019; Lennon 2010).

After a few decades where informal and formal mentored research
opportunities were available for relatively small groups of high-achieving
students, there was a move toward the inclusion of research and inquiry in
the undergraduate curriculum in the 1990s and early 2000s. This was
particularly championed at McMaster University, where open-ended,
inquiry-based learning was first implemented starting in 1981 in their
innovative Arts and Science Interdisciplinary Inquiry program, and subse-
quently across several of their undergraduate faculties (Jenkins et al. 2004;
Justice et al. 2007a, b; Vajoczki 2010; Marquis 2017).

The Canadian conversation about undergraduate research did not gain
significant, widespread traction, at least at the level of institutional aca-
demic planning, until the turn of the millennium, particularly following
the high-profile Boyer Commission (1998) in the US articulated a vision
for higher education where research-based learning was expected across
the disciplines. While Canadian institutions did not participate in the
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Boyer Commission process, there was widespread realization that virtually
all Canadian universities would struggle to demonstrate that their institu-
tion met the expectations laid out by the commission’s final report. The
conversation began to accelerate in the mid-2000s, particularly surround-
ing two national summits on the integration of research, teaching, and
learning, hosted in 2005 and 2006 at the University of Alberta (Wuetherick
2007; Wuetherick and McLaughlin 2011). It was in this period that the
then-incoming President of the University of Alberta, Indira Samarasekera,
as represented by the quote that starts this chapter from her inaugural
Presidential address, incorporated students’ involvement in “discovery” as
a core element of her vision for the institution, mirroring similar strategic
commitments at several other universities across the country (Samarasekera
2005). This is also when scholarship about undergraduate rescarch in
Canadian universities began to appear within the broader scholarly dis-
course about undergraduate research (e.g., see Bartlett 2003 or Hoddinott
and Wuetherick 2006).

DEFINING UNDERGRADUATE RESEARCH IN CANADA

Unlike the definition provided by the Council for Undergraduate Research
(2015) in the US, Canadian higher education has not had a unifying defi-
nition that informs institutional approaches to undergraduate research.
Generally, at Canadian universities undergraduate research is understood
to exist on a number of continua in line with those articulated by Beckman
and Hensel (2009). Many institutions in Canada would use holistic lan-
guage around “undergraduate research and inquiry,” or “undergraduate
research, scholarly and creative activities,” where students are, to use the
language of Brew and Boud (1995), engaged in research into the “com-
monly known” (commonly known by faculty in a discipline, but new to
the student), the “commonly unknown” (known only by a few specialists
in a field, but unknown to the student as well as faculty outside of that
specialty), and the “totally unknown” (and therefore makes an original
contribution to the field).

Research undertaken at the University of Alberta, for example, explored
how students conceptualized the integration of research into the learning
environment, and the student respondents gave examples of learning
about research (particularly the research conducted by the faculty on cam-
pus), learning about research methods (in methodology classes), learning
through research and inquiry experiences (embedded within courses), and
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undertaking mentored research with a faculty mentor (Wuetherick 2007,
Turner et al. 2008). The proportion of students experiencing each of
these modalities decreased along the continuum, though the majority of
students agreed or strongly agreed that they learn best through research
or inquiry experiences (Turner et al. 2008; Wuetherick and
McLaughlin 2011).

For the Canadian higher education context, it is true that “there is no
one correct definition ... institution(s) will best access the many benefits
of undergraduate research by carefully formulating a definition or defini-
tions that fit its campus culture and its unique institutional mission”
(Beckman and Hensel 2009, p. 44). A lack of a unifying national defini-
tion, however, has not impacted the widespread implementation of under-
graduate research experiences across most campuses.

MENTORED UNDERGRADUATE RESEARCH

Mentored undergraduate research, defined as a research experience where
an undergraduate student works intensively with a research mentor (most
often a faculty member), takes many forms in Canadian universities. Most
institutions in Canada have well-established honors degree programs
where students would undertake some form of mentored research as a
formal part of their undergraduate degree programs, normally resulting in
an honors thesis or dissertation. The proportion of students who complete
honors programs is below 20% nationally, and within many disciplines
would be lower than 10%. Other academic programs have required
research experiences or capstone courses that require students (whether
individually or in groups) to undertake a mentored research project as a
requirement for the completion of their undergraduate program. For
example, through Dalhousie University’s Research in Medicine program,
every student in the medicine program completes a mentored research
project as an embedded requirement of the degree, including (at a mini-
mum) disseminating the results of the research through a presentation at
a research conference (Wuetherick et al. 2018). Mentored research with
faculty, however, often occurs outside of the formal curriculum at Canadian
universities.

Undergraduate students have been undertaking mentored research
informally for many decades, most often through funded summer research
assistantships where students work with researchers for up to 16 or more
weeks over the summer semester. Much like the history of the National
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Science Foundation in the US, these mentored research experiences were
formalized when the Undergraduate Student Research Awards (USRAs)
were established in 1980 by the National Science and Engineering
Research Council. Ever since, Canada has had a well-established tradition
of mentored, summer, undergraduate research opportunities at universi-
ties across the country. The number and types of these funded, mentored
research experiences, however, have been highly skewed to the STEM dis-
ciplines. Mentored experiences in the non-STEM fields have not had sus-
tained and targeted funding, though many faculty across the disciplines
would use research grant funding to support undergraduate students as
researchers on their projects and many institutions invest their own
resources to provide opportunities outside of the STEM disciplines. Most
mentored research experiences are provided by full-time continuing fac-
ulty, though that depends highly on the individual contexts across and
within institutions.

These mentored research experiences are normally one-on-one men-
tored experiences between undergraduate students and researchers,
though the nature of the mentorship offered varies greatly depending on
the disciplinary and institutional contexts. At the larger research universi-
ties, for example, students are much more likely to work with undergradu-
ate peers while undertaking their projects and to be supported by graduate
student and postdoctoral fellow mentors in addition to their faculty men-
tor (particularly in the STEM disciplines where larger, collaborative
research teams are common).

There have been almost no formal attempts to estimate the proportion
of students who experience some form of mentored research. That said,
the National Survey of Student Engagement, which the vast majority of
Canadian universities administers at least once every three years, reports
that for the years 2017-2018 about 22% of final year undergraduate stu-
dents in Canada agreed that they had at least one experience conducting
research with faculty, which is slightly down from 23% of final year stu-
dents in 2014 (NSSE 2019). The proportion of students reporting a
research experience through NSSE, however, varies significantly by insti-
tution type—where at the group of 15 medical-doctoral research universi-
ties (the U15) the proportion climbs to 26% of final year undergraduate
students, as well as by discipline—from as low as 9-13% in business, edu-
cation, communication,/public relations and other social service profes-
sions, to as high as 33% in the physical and mathematical sciences and 42%
in the biological and agricultural sciences. This estimate is likely on the
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high side, however, as there is no definition provided on the NSSE survey
about what is intended to be included as “research with faculty,” so stu-
dents may be reporting course-based undergraduate research experiences
that would not normally be considered mentored undergraduate research.
NSSE also reports that students historically underserved by higher educa-
tion, including mature, first-generation, part-time, and transfer students,
all reported a lower likelihood of experiencing research with a faculty
member during their undergraduate learning environment even though
the literature has confirmed that these experiences are more beneficial for
those students (NSSE 2019; Kuh 2008).

One unique Canadian initiative to support mentored undergraduate
research is coordinated by Mitacs, a national, not-for-profit organization
(Mitacs 2019). Mitacs coordinates a Globalink research awards program
to enable close to 400 undergraduate students studying at Canadian uni-
versities to travel overseas to undertake a 12- to 24-week research intern-
ship at a partner institution. The Globalink program also funds close to
800 undergraduate students studying outside of Canada to travel to one
of 45 university partners within Canada to undertake a 12-week rescarch
internship. The Mitacs program also funds significant research training at
the graduate and postdoctoral levels. Over its close to 20-year history, it
has funded a total of 20,000 research internships at the undergraduate,
graduate, and postdoctoral levels (Mitacs 2019).

There are also several interesting initiatives at Canadian universities
explicitly targeting historically underserved students to have access to
mentored undergraduate research experiences. For example, Imhotep’s
Legacy Academy (2019) at Dalhousie University, which is an initiative
designed to increase the proportion of African Nova Scotian students
entering STEM fields, has targeted summer research fellowships that allow
African Nova Scotian students to participate in a mentored summer
research experience. Another award-winning initiative is called the
Knowledge Makers program at Thompson Rivers University, where 15
Indigenous students from disciplines across the institution are partnered
with researchers, Indigenous elders, and community members to “make
knowledge” through a multimodal approach that weaves Indigenous and
Western knowledges to support Indigenous research and researcher devel-
opment (Naepi 2019; Naepi and Airini 2019).
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SCALING UNDERGRADUATE RESEARCH IN THE CURRICULUM

Canadian universities have, for several decades, undertaken various models
of undergraduate research embedded within the curriculum. This chapter
has already discussed embedding research experiences in honors programs
or through capstone research experiences, which would be the most com-
mon manifestation of curriculum-embedded undergraduate research in
Canada. Most Canadian universities, however, are trying to tackle the
challenge laid out in the Boyer Commission report (1998), and reiterated
by Healey and Jenkins (2009), to make research-based learning the norm
so that all undergraduate students in all disciplines have an authentic
research experience. This challenge requires all academic programs to
explore how authentic course-based undergraduate research experiences
can be scaled to large numbers of undergraduate students. Though there
has not been systematic evaluation of the proportion of students who
undertake a curriculum-embedded research experience, it is certainly
higher than the proportion of students who responded on NSSE that they
had experience in “research with faculty.” There is significant evidence
from research on undergraduate research and inquiry at Canadian institu-
tions that learning through research has improved academic outcomes
with respect to disciplinary knowledge and skills as well as the develop-
ment of human skills, such as communication, information literacy, ethical
judgment, and critical reasoning (Justice et al. 2007a, b; Turner et al.
2008). While there are numerous Canadian examples of course-based or
curriculum-embedded undergraduate research, this chapter highlights
examples from three different institutions with whom the author has
direct experience as an employee and collaborator that demonstrate a
range of ways in which Canadian universities are scaling undergraduate
research in the curriculum.

Many universities have created explicit research project courses at their
institution that provide students with a one or two semester mentored
research experience in the context of a credit course. For example, several
Science departments at the University of Alberta (UofA) have created a
suite of one or two semester courses (such as: Bio 298, 299, 398, 399,
498, and 499) that students can take to gain hands-on authentic research
experiences over the course of the degree, with the expectations for the
level of student autonomy and quality of research work increasing from
second year to fourth year of study. Some of those same departments at
the UofA have also created a stand-alone Research Certificate in Science
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(in Biology, Psychology, and the Biomedical Sciences) that enables stu-
dents who have completed seven semesters of explicit coursework related
to research, including courses focused on data handling and practical
research skills /techniques in addition to the research project courses, plus
have presented their research at one or more conferences on or off cam-
pus, to receive a research certificate in addition to their Bachelor’s degree
in their major field of study (University of Alberta 2019).

Another common model for scaling undergraduate research is to rede-
sign existing courses to change the pedagogical and assessment strategies
to enable an authentic research and inquiry experience. For example, at
Dalhousie University, in the Department of Chemistry, two faculty mem-
bers partnered with a senior undergraduate student to completely trans-
form a second-year physical chemistry lab, replacing the previous
“cookie-cutter” labs with inquiry-based experiences that reinforced
physical-chemistry concepts such as thermodynamics and kinetics and
introduced research skills that were applicable to academic or industrial
energy-storage research (Licht et al. 2018). Another example, though this
course has subsequently changed its focus again, was the Animal Science
200 class at the University of Alberta’s Department of Agricultural, Food
and Nutritional Sciences. This course, which was the introduction to ani-
mal agriculture required for all students in the BSc in Agriculture, was
revamped to group students into collaborative teams where the students
had to research science-based answers to quirky questions about animal
agriculture. The initiative, which was called There’s a Heifer in Your Tank
after a particular signature question one group of students had to research
related to methane capture and methane-powered vehicles, ended up
attracting significant interest and external funding from outside the insti-
tution, with the students’ projects being featured in the local newspaper,
on a website, and in other dissemination formats. The final project presen-
tations, which often involved significant creativity on the part of the stu-
dents, were presented in front of hundreds of friends, family members,
and community/industry leaders (Robinson et al. 20006).

Increasingly, many faculty are redesigning courses to partner with com-
munity organizations with students to undertake community-based
undergraduate research. In the Faculty of Computer Science at Dalhousie
University, students take a course where each year a different community
partner identifies an information-technology-related issue that they are
trying to grapple with, and that they do not have the internal capacity to
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resolve. The students work in groups to research, design, and implement
the solution to the problem (Blouin 2019). This model for undergraduate
research can move beyond the curriculum as well. At the University of
Saskatchewan, for example, a faculty member in the College of Arts and
Science has created a community-engaged collaboratorium where com-
munity partners identify research projects for which students in the
humanities and social sciences are then hired to conduct research. Projects
have included collecting and analyzing Indigenous histories as a means of
contributing to justice and social change within museums or developing a
database of colonial history in the province that will be used to inform the
overrepresentative population of Indigenous people in the legal system
(USask 2019a).

Arguably, the most comprehensive and innovative approach to scaling
undergraduate research in Canada is the First Year Research Experience
(FYRE) project at the University of Saskatchewan (2019b). A partnership
of the Undergraduate Research Initiative of the Office of the Vice-
President Research and the Gwenna Moss Centre for Teaching and
Learning, FYRE pairs an educational developer with course design exper-
tise together with individual faculty members to redesign first-year courses
to provide students with authentic research experiences. Through FYRE,
first-year students are expected to develop research skills through what
they call the research arc—develop a question; investigate that question
using appropriate disciplinary methodologies; and share the findings with
an audience beyond the professor. Since 2014, there have been 8262
undergraduate students enrolled in 27 different FYRE classes, including
1063 students in Agriculture 111 (Discovery in Plant and Soil Sciences);
800 students in Geography 120 (Introduction to Global Environmental
Systems); 767 students in Sociology 111 (Foundations in Sociology:
Society, Structure, and Process); and 402 students in Commerce 104
(Business Statistics) (USask 2018). The initiative is part of the broader
Undergraduate Research Initiative that is supporting the transformation
of'the undergraduate student experience at the University of Saskatchewan.
In their recent annual report, the URI reported that out of 3035 students
enrolled at the university starting in 2014, more than 50% had engaged in
an authentic, course-based research experience by 2018, including almost
25% of those students experiencing research in their first year of study
(USask 2018).
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SUPPORTING THE UNDERGRADUATE
RESEARCH ENVIRONMENT

Canadian universities have invested significantly in supporting the under-
graduate research environment to ensure students and faculty have the
most beneficial outcomes for both mentored and curriculum-embedded
undergraduate research. Many universities have created undergraduate
research offices or initiatives, but there are a number of different models
in use across the country. Undergraduate research offices have been set up
as stand-alone centers (e.g., the University of Ottawa Centre for Research
Opportunities—https: / /research.uottawa.ca/centre-research-opportuni-
ties/). Others have been affiliated with the Student Affairs portfolio (e.g.,
the University of Alberta Undergraduate Research Initiative—https://
www.ualberta.ca/undergraduate-research-initiative). A third model is for
the office to be part of the Office of the VP Research (e.g., the University
of Saskatchewan’s Undergraduate Research Initiative—https://vpre-
search.usask.ca/students /undergraduate /undergraduate-research.php).
A fourth model is for the undergraduate research office to be part of the
teaching and learning center (e.g., the College of Creativity, Discovery
and Innovation at the Taylor Institute for Teaching and Learning at the
University of  Calgary—https://taylorinstitute.ucalgary.ca/students/
undergraduate). And finally, other institutions have relied on faculty-level
coordination for undergraduate research (e.g., the Faculty of Science at
McGill  University—https: //www.mcgill.ca/science /research /under-
graduate-research). For those institutions that have created some form of
central coordination for undergraduate research, these units are often
expected to support the distribution of funding to undergraduate research-
ers, coordinate central events or journals for undergraduate researchers, as
well as champion the implementation of undergraduate research in the
curriculum.

Most Canadian universities are also actively supporting the dissemina-
tion of undergraduate research through conferences and peer-reviewed
journals. Ensuring that undergraduate students have the opportunity to
disseminate their work in authentic environments has been identified as a
key component of an authentic research experience (Spronken-Smith
et al. 2013). Undergraduate research journals have been created at the
level of disciplines (e.g., The Dalhousie Medical Journal—https://ojs.
library.dal.ca/DM]J), at the level of the institution (e.g., the University of
Saskatchewan Undergraduate Research Journal—https:/ /usurj.journals.
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usask.ca/), and at the national level (e.g., the Canadian Journal for
Undergraduate Research at UBC—https://www.uroubc.com/cjur/).
Similarly, undergraduate research conferences have been established at the
level of departments or faculties (e.g., the Faculty of Science Undergraduate
Research Conference at McGill University—https://www.mcgill.ca/sci-
ence/research /undergraduate-research /urc), the institutional level (e.g.,
the Festival of Undergraduate Research and Creative Activities at the
University of  Alberta—https://www.ualberta.ca/undergraduate-
research-initiative /furca), and the national level within the disciplines
(e.g., the Canadian Undergraduate Computer Science Conference—
http: / /www.cucsc.ca/, or Undergraduate Neuroscience Conference—
https://canada-unc.com/). Unlike the US (NCUR), Australia (ACUR),
or the UK (BCUR), Canada does not have a national cross-disciplinary
undergraduate research conference.

Perhaps the most important, but often overlooked, support for under-
graduate research is in the form of support for undergraduate research
mentorship. The recognition of undergraduate research mentorship as a
component of faculty workload, and subsequently in processes such as
tenure and promotion, varies significantly both within and between insti-
tutions. Recent research has highlighted the critical importance that men-
tors play on the development of not only the undergraduate students’
academic and research identity, but also on the intersection of that identity
with their personal, sociocultural identities (Palmer et al. 2015,2018a, b).
Efforts to support the development of effective mentors not only impacts
one-on-one mentored research experiences, but also has a profound
impact on the course-based and curriculum-embedded experiences as well
(Wuetherick et al. 2018), yet faculty mentors have often received little to
no training or support in how to be an effective mentor inside or outside
of the classroom. There have been calls for more systemic support for
evidence-informed mentorship skill development to support student suc-
cess through research experiences at the undergraduate as well as the grad-
uate levels (Lunsford et al. 2017).

STUDENTS DRIVING CHANGE

At many Canadian universities, the undergraduate students have champi-
oned aspects of undergraduate research at their respective institutions.
Many of the undergraduate research conferences or journals that exist in
universities across the country are driven by undergraduate student
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volunteers. At the University of Alberta, the Undergraduate Research
Initiative (the office formally tasked with coordinating undergraduate
research on campus) owes its creation to advocacy by the Students’ Union,
who made its establishment one of their highest priorities (Wuetherick and
McLaughlin 2011). The UofA Students’ Union also helped drive several
research projects exploring undergraduate students’ awareness of, and
experiences with, research as part of an institutional commitment to trans-
form the undergraduate student learning environment (Wuetherick and
McLaughlin 2011). Students driving change in the area of undergraduate
research is perhaps best represented by the University of British Columbia’s
student group called Undergraduate Research Opportunities (URO
2019). The URO student group coordinates the Canadian Journal of
Undergraduate Research (mentioned above), organizes events and confer-
ences throughout the academic year related to undergraduate research,
coordinates a research mentorship program for new student researchers,
provides resources about undertaking and disseminating research, and dis-
burses research and travel awards to students based on resources they have
attracted from sponsors on and off campus.

Another area of recent focus within Canadian universities, championed
in particular by the MacPherson Institute at McMaster University, is the
involvement of students-as-partners in teaching and research. While
students-as-partners initiatives manifest in a number of curricular and
course design processes that would not fall under an umbrella of under-
graduate research, there are many examples of students-as-partners proj-
ects with faculty, not just within subject-specific disciplinary research but
also in the area of the scholarship of teaching and learning (Healey et al.
2014; Cook-Sather et al. 2014; Marquis 2017). While the students-as-
partners movement is global, within Canadian universities it reflects a
slowly shifting orientation to a recognition of students-as-partners in the
scholarly, knowledge-building community across the entire spectrum of
the teaching—research nexus within universities.

CONCLUSION

As demonstrated throughout this chapter, there is a significant amount of
undergraduate research undertaken in Canadian universities, though the
largest challenge remains scaling undergraduate research opportunities to
enable all students to have an authentic experience with research during
their program of studies. The Canadian landscape has continued to evolve
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over the past few decades as institutions increasingly strive to ensure that
learning through research becomes increasingly the norm across all disci-
plines. There remains, however, significant room for all higher education
institutions in Canada to enhance their undergraduate research activities,
particularly if institutions espouse, as I suspect many do, that all students
should have an authentic research experience. Indeed, it is in part what
makes higher education 4igher (Healey and Jenkins 2009).

REFERENCES

Bartlett, K. (2003). Towards a true community of scholars: Undergraduate
resecarch in the modern university. Journal of Moleculnr Structure
(THEOCHEM), 666-667, 707-711.

Beckman, M., & Hensel, N. (2009). Making explicit the implicit: Defining under-
graduate research. CUR Quarterly, 29(4), 40—44.

Blouin, C. (2019). Personal communication.

Boyer Commission on Educating Undergraduates in the Research University.
(1998). Reinventing undergraduate education: A blueprint for America’s
research universities. Stony Brook: State University of New York at Stony Brook.

Brew, A., & Boud, D. (1995). Teaching and research: Establishing the vital link
with learning. Higher Education, 29, 261-273.

Conference Board of Canada. (2019). Employability skills toolkit. Toronto:
Conference Board of Canada. Retrieved from: https: //www.conferenceboard.
ca/edu/toolkit.aspx

Cook-Sather, A., Bovill, C., & Felten, P. (2014). Engaging students as partners in
learning and teaching: A guide for faculty. San Francisco: Jossey-Bass.

Council for Undergraduate Research. (2015). About CUR. Council for
Undergraduate Research. Retrieved from http://www.cur.org/about_cur

Healey, M., & Jenkins, A. (2009). Undergraduate rveseavch and inquiry. York:
Higher Education Academy.

Healey, M., Flint, A., & Harrington, K. (2014 ). Engagement through partnership:
Students as partners in learning and teaching in higher education. London:
Higher Education Academy.

Hoddinott, J., & Wuetherick, B. (2006). The teaching-research Nexus. Education
Canadn, 46(1), 32-35.

Imhotep’s Legacy Academy. (2019). About ILA. Retrieved from: https://www.
dal.ca/faculty /science /imhotep /about.html

Jenkins, H., Ferrier, B., & Ross, M. (Eds.). (2004). Combining two cultures —
McMaster University’s arts and science programme: A case study. Lanham:
University Press of America.


https://www.conferenceboard.ca/edu/toolkit.aspx
https://www.conferenceboard.ca/edu/toolkit.aspx
http://www.cur.org/about_cur
https://www.dal.ca/faculty/science/imhotep/about.html
https://www.dal.ca/faculty/science/imhotep/about.html

278  B.WUETHERICK

Justice, C., Rice, J., Warry, W., Inglis, S., Miller, S., & Sammon, S. (2007a).
Inquiry in higher education: Reflections and directions on course design and
teaching methods. Innovative Higher Education, 31(4), 201-214.

Justice, C., Rice, J., Warry, W., & Laurie, 1. (2007b). Taking an ‘inquiry’ course
makes a difference: A comparative analysis of student learning. Journal on
Excellence in College Teaching, 18(1), 57-77.

Knowledge Makers. (2019). About Knowledge Makers. Retrieved from: https://
www.tru.ca/indigenous/knowledge-makers-tru/about.html

Kuh, G. (2008). High-impact educational practices: What they ave, who has access to
them, and why they matter. Washington, DC: Association of American Colleges
and Universities.

Larson, S., Partridge, L., Walkington, H., Wuetherick, B., & Moore, J. (2018). An
international conversation about mentored undergraduate research and inquiry
and academic development. International Journal for Academic Development,
23(1), 6-14.

Lennon, M. C. (2010). A fine balance: Supporting skills and competency develop-
ment. Toronto: Higher Education Quality Council of Ontario.

Licht, F.; Aleman Milan, G., & Andreas, H. (2018). Bringing real-world energy-
storage research into a second-year physical chemistry lab using a MnO,-based
supercapacitor. Journal of Chemistry Education, 95(11), 2028-2033.

Lunsford, L., Crisp, G., Dolan, E., & Wuetherick, B. (2017). Mentoring in higher
education. In D. Clutterbuck, F. Kochan, L. Lunsford, N. Dominguez, &
B. Smith (Eds.), Sage handbook of mentoring (pp. 316-334). Thousand Oaks:
Sage Publications Ltd.

Marquis, E. (2017). Undergraduate research and student-staff partnerships:
Supporting the development of student scholars at a Canadian teaching and
learning institute. Scholarship and Practice of Undergraduate Research Journal
(SPUR), 1(1), 39—44.

Mitacs. (2019). About Mitacs. Retrieved from: https: / /www.mitacs.ca/en/about

Naepi, S. (2019). Knowledge making: Indigenous undergraduate research as cul-
tural and language revitalization. Canadian Journal of Native Education,
41(1), 85-102.

Naepi, S., & Airini. (2019). Knowledge Makers Increasing Indigenous Student
Engagement. Scholarship and Practice of Undergraduate Researvch, 2(3), 52-60.

National Survey of Student Engagement. (2019). NSSE 2017-18 high-impact
practices: Canadian summary percentages by student characteristics. Retrieved
from: http://nsse.indiana.edu,/2018_institutional_report/pdf/canada/
NSSE17_18%20Canadian%20Grand%20HIP.pdf

Palmer, R., Hunt, A.; Neal, M., & Wuetherick, B. (2015). Mentoring, under-
graduate research and identity development: A conceptual framework and
research agenda. Mentoring and Tutoring, 23(5), 411-426.


https://www.tru.ca/indigenous/knowledge-makers-tru/about.html
https://www.tru.ca/indigenous/knowledge-makers-tru/about.html
https://www.mitacs.ca/en/about
http://nsse.indiana.edu/2018_institutional_report/pdf/canada/NSSE17_18 Canadian Grand HIP.pdf
http://nsse.indiana.edu/2018_institutional_report/pdf/canada/NSSE17_18 Canadian Grand HIP.pdf

15 TRANSFORMING UNDERGRADUATE RESEARCH AT CANADIAN... 279

Palmer, R., Hunt, A., Neal, M.; & Wuetherick, B. (2018a). Mentored under-
graduate research: A multi-institutional investigation into students’ perceptions
of identity shifts in this learning sphere. In J. Moore, P. Miller, & M. Vandermaas-
Peeler (Eds.), Excellence in mentoring undergraduate vesearch (pp. 19—42).
Washington, DC: Council for Undergraduate Research.

Palmer, R., Hunt, A., Neal, M., & Wuetherick, B. (2018b). A closer look at men-
tored undergraduate research: Students’ perceptions of its influence on identity
development. Scholarship and Practice of Undergraduate Research Journal
(SPUR), 2(2), 4-14.

Poe, J., & Armstrong, D. (2019). Personal communications.

Robinson, F., Wuetherick, B., Martin, J., Strawson, C., Schmid, K., Greenwood,
S., & Wolanski, N. (2006). Experiences in collaborative project-based study:
There’s a heifer in your tank. NACTA Journal, 50(4), 6-10.

Samarasekera, 1. (2005). Presidentinl inaugural address. Edmonton: University of
Alberta Office of the President.

Spronken-Smith, R., Brodeur, J., Kajaks, T., Luck, M., Myatt, P., Verburgh, A.,
Walkington, H., & Wuetherick, B. (2013). Completing the research cycle: A
framework and strategies for promoting the student dissemination of research
and inquiry. Teaching and Learning Inquiry, 1(2), 105-118.

Turner, N., Wuetherick, B., & Healey, M. (2008). International perspectives on
student awareness, experiences and perceptions of research: Implications for
academic developers in implementing research-based teaching and learning.
International Journal for Academic Development, 13(3), 199-211.

Undergraduate Research Opportunities. (2019). About URO at UBC. Retrieved
from: https://www.uroubc.com/

University of Alberta. (2019). Research certificate in science. Retrieved from:
https://www.ualberta.ca/science/student-services/your-academics/
certificates

University of Saskatchewan. (2018). Annual report — Undergraduate vesearch ini-
tiative. Retrieved from: https://vpresearch.usask.ca/documents/students/
undergraduate /Usask-UGR-Annual-Report-2018_finall.pdf

University of Saskatchewan. (2019a). Collaboration in the community. Retrieved
from: https://vpresearch.usask.ca/students /undergraduate /spotlight-on-fac-
ulty/collaboration-in-the-community.php

University of Saskatchewan. (2019b). First-Year Research Experience (FYRE).
Retrieved from: https://vpresearch.usask.ca/students /undergraduate /under-
grad-research-opportunities/FYRE.php

Vajoczki, S. (2010). From the international desk: A Canadian perspective on
undergraduate research. Council on Undergraduate Research Quarterly,
31(2),41-47.


https://www.uroubc.com/
https://www.ualberta.ca/science/student-services/your-academics/certificates
https://www.ualberta.ca/science/student-services/your-academics/certificates
https://vpresearch.usask.ca/documents/students/undergraduate/Usask-UGR-Annual-Report-2018_final1.pdf
https://vpresearch.usask.ca/documents/students/undergraduate/Usask-UGR-Annual-Report-2018_final1.pdf
https://vpresearch.usask.ca/students/undergraduate/spotlight-on-faculty/collaboration-in-the-community.php
https://vpresearch.usask.ca/students/undergraduate/spotlight-on-faculty/collaboration-in-the-community.php
https://vpresearch.usask.ca/students/undergraduate/undergrad-research-opportunities/FYRE.php
https://vpresearch.usask.ca/students/undergraduate/undergrad-research-opportunities/FYRE.php

280 B. WUETHERICK

Wuetherick, B. (2007). The integration of teaching and rvesearvch in Canada: The
undergraduate student perspective. Proceedings of the international colloquium
on academic enquiry, Marwell, 1-7.

Wauetherick, B., & McLaughlin, L. (2011). Students’ perceptions of the learning
environment: A partnership to enhance our understanding of the undergradu-
ate experience. In S. Little (Ed.), Staff-student partnerships in higher education
(pp- 185-200). London: Continuum International Publishing Group.

Wauetherick, B., Willison, J., & Shanahan, J. (2018). Mentored undergraduate
research at scale: Undergraduate research in curriculum and as pedagogy. In
J. Moore, P. Miller, & M. Vandermaas-Peeler (Eds.), Excellence in mentoring
undergradunte veseavch (pp. 181-202). Washington, DC: Council for
Undergraduate Research.



®

Check for
updates

CHAPTER 16

Critical Thinking and Scientific Integrity:
Are University Students Ready Enough
to Be Engaged?

Luisa Soares

INTRODUCTION

Successfully engaging in a high-quality curriculum is a crucial factor in
students’ academic success. The curriculum should include developing
research skills, core scientific competencies, and ethical research practices.
These are skills necessary for students to become contributing members of
the scientific community. However, when arriving at the university, young
people face many challenges. They need to adjust to new academic strate-
gies and a different pace of work. They also must adapt to new teaching
methodologies and evaluation; and more autonomy in studying and learn-
ing. On a personal level, it is necessary to strengthen the student’s identity
as an adult, confirm their commitment to a vocational pathway, and
develop autonomy (Almeida et al. 2000). New patterns of interpersonal
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relationships with family, peers, teachers, and other authority figures are
additional areas requiring adaptation. It is not an easy developmental
process.

University courses provide the framework for creative research activity.
Still it is the interaction with faculty, peers, junior (undergraduate stu-
dents), and senior researchers (masters and PhD students) that feed new
students with active, inquiry-based learning experiences (Kinzie and Husic
2010). The university is a space that is considered a center of creation,
transmission, and broadcasting of culture, science, and technology
(Pacheco 2003). However, should we integrate undergraduate research
into the university curriculum? Are undergraduate students mature
enough to think, implement, and reflect on research results?

THE SETTING IN PORTUGAL

In Portugal, there are no organizations or government agencies that advo-
cate for undergraduate research, unlike the availability for graduate
research students from masters and PhD level degrees. The principal
Portuguese public agency, Foundation for Science and Technology (FCT),
had a more robust budget in 2019 when compared with previous years.
For the year 2020, it will have €631 mn (an increase of 11%, €62 mn,
compared to the year 2018). This budget includes national funds as well
as funds from the European community. The foundation aspires to direct
significant funds into scientific jobs. Their goal is to hire 5000 PhD
researchers over the next three years. Other parts of the budget finance the
national research centers, research and development of scientific culture
(€138 million euros), and advance teaching (€114.5 mn) to improve edu-
cation at all levels. To promote international cooperation in the area of
science and technology, the FCT will manage €57 mn; scientific computa-
tion and access to scientific publications will manage €20.6 mn. Regarding
the advanced teaching, the foundation funded more than 1600 PhD
scholarships in 2019 (Firmino 2018). For an easy reference, the reader can
check the FCT website that lays out FCT organization, priorities, and
programs, as well as the definition of international cooperation (https://
www.fct.pt/apoios/cooptrans/index.phtml.en).

Portugal has a population of around 10 million people, and students
pay the university fee (about €900 per year). However, there is currently a
broad discussion to provide free education for all students. While research-
oriented curricula are well organized at doctoral and masters level, intro-
duction to academic research at the undergraduate level is undeveloped in


https://www.fct.pt/apoios/cooptrans/index.phtml.en
https://www.fct.pt/apoios/cooptrans/index.phtml.en

16 CRITICAL THINKING AND SCIENTIFIC INTEGRITY: ARE UNIVERSITY... 283

Portugal, as it has not yet been considered from a national policy perspec-
tive. The main goal of the FCT budget is to foster research at the PhD
level rather than the undergraduate level.

According to Kinzie and Husic (2010), undergraduate research, done
well, engages multiple dimensions of a student’s cognitive, behavioral, and
attitudinal skills. Some examples include task-specific learning about
instruments and methods that flow into active hypothesizing and proce-
dural troubleshooting. The development of these skills may result in
increased self-confidence and independence that help shape the student’s
vision for the future. The undergraduate research experience is enriched
by attaining research experience early and often. This argument has been
demonstrated empirically and discussed by Madan and Teltge (2013) and
also throughout a variety of disciplines, including engineering (Narayanan
1999), medicine (Murdoch-Eaton et al. 2010), biology (Reynolds et al.
2009), physiology (Desai et al. 2008), neuroscience (Frantz et al. 2006),
psychology (Wayment and Dickson 2008), as well as in multidisciplinary
discussions in prestigious journals (e.g., Carrero-Martinez 2011; Russell
etal. 2007).

Kinzie and Husic also argue that undergraduate student participation
in research is now seen by many as a way of developing leaders for the
twenty-first century. By presenting their research to campus-wide audi-
ences, to peers at national conferences, to scientists at disciplinary society
meetings, and legislators at the state and national levels, students learn to
communicate at several levels—including “nonexpert” audiences (in terms
of scientific literacy). In addition to improving students’ communication
skills, dissemination activities also enrich the public understanding of sci-
ence and allow students to become ambassadors for illuminating the
importance of science and research in society (Kinzie and Husic 2010;
Electronic version).

SHOULD PORTUGAL OFFER UNDERGRADUATE RESEARCH?

As a first thought, we might agree with Kinzie and Husic, but more reflec-
tion about the subject is needed. Undergraduate students should be edu-
cated to think critically and be cognitively mature, but it is only at the
masters and PhD levels when real research projects should be imple-
mented. The developmental age of university students ranging from 18 to
21 /23 years should be considered, including cognitive and physical matu-
rity. Although undergraduate students can fully understand abstract
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concepts and are aware of consequences and personal limitations, one has
to consider the different rhythms of human development and that some
students reach maturity earlier than others (Almeida et al. 2000, 2003;
Albuquerque 2008).

The period of adolescence shows critical transformations on neural
development through neurochemical and morphological aspects. In the
last decade, neurobiological research has shown that the neurological
maturity of adolescence ends at 25 years of age (expected age of masters’
students). New technologies of images made by magnetic resonance,
which weren’t available a few years ago, have allowed the new research to
progress. The typical behaviors of adolescence are cognitive impulsivity,
emotional instability, and the desire for dangerous situations (Andrade
et al. 2018). Our knowledge about the neurobiology behind these cogni-
tive and behavioral changes has increased significantly with the arrival of
magnetic resonance imaging (MRI), which allows unprecedented access
to the anatomy and physiology of the living brain. Longitudinal studies
with MRI begin to map the developmental trajectories of brain matura-
tion and to explore the genetic and environmental influences on these
trajectories in health and disease. Among the findings, obtained by neuro-
imaging, the one that says that the prefrontal cortex (an essential compo-
nent of the neural networks involved in judgment, decision making, and
impulse control) continues its maturation when the person reaches
25 years of age, had a great influence in the social, legislative, judicial,
parental, and educational fields (Giedd 2011). Executive cognitive func-
tions are processes that support many daily activities, including planning,
flexible reasoning, focused attention, and behavioral inhibition, and dem-
onstrate continuous development until early adulthood (Knapp and
Morten 2013). A critical perspective for the development of these psycho-
logical skills is the structural and functional development of the brain, and
one of the slowest developing brain regions is the prefrontal cortex, a large
extension of the cortex located in the frontal half of the brain. What is
remarkable about this region of the brain is that it continues to develop
until the third decade of life (Knapp and Morten 2013).

Entry into higher education is a significant transition in a student’s life,
as it represents the possibility of continuing personal and professional
projects. The student usually arrives at this educational level with strong
expectations about the nature and characteristics of the academic context
(Coelho et al. 2014). According to the literature (Albuquerque 2008;
Almeida et al. 2003), it is during the first year of undergraduate courses
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when expectations about the university seem to dawn upon students, and
significant adaptation difficulties appear, possibly resulting in academic
failure. According to Almeida et al. (2000), the transition requires over-
coming academic, personal, social, and vocational challenges. A study con-
ducted by Fernandes ct al. (2005) with 48 newly arrived students to the
University of Minho, in the north of Portugal, revealed that many stu-
dents evidence dilemmas on entry to higher education as well as severe
symptoms that may reflect maladjustment and psychological distress asso-
ciated with the challenging period and its new demands. So, teaching stu-
dents how to do research should be designed at different developmental
levels, regarding first-year students and senior students, like masters or
PhD students. This is the scenario in Portugal, and I have no reason to
believe teenage students’ cognitive maturity should be so much different
in other countries.

Universities should intentionally promote critical thinking in all science
courses, aiming to achieve scientific integrity for students in the future.
Building an excellent educational and scientific core foundation, provid-
ing space for growth, helping students to mature into adulthood with a
stable psychological balance, and respecting the normal immaturity of uni-
versity students, is more likely to develop competent researchers. How can
we promote this growing process in students?

THE PLEA FOR SCIENTIFIC LITERACY: CONNECTIONS
BETWEEN SCIENTIFIC LITERACY, SCIENTIFIC THINKING,
AND CRITICAL THINKING

Faculty and mentors ought to encourage scientific and critical thinking in
students, but how to do this? To think critically requires clarity, solid argu-
ments, rigorous and systematic reasoning, based on scientific evidence.
Melo (2016) suggests the following considerations might help teachers to
develop critical thinking skills in students since teachers have a significant
role in activating and modifying this critical thinking:

1. Identify fallacies in students’ arguments, like wrong reasoning that
nonetheless seems plausible.

2. Watch out for superstitions from students. Avoid assuming that
events that happen sequentially have a causality relationship, before
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forming conclusions, run out all possibilities from a situation.
Know that coincidences do happen.

Study reliable and safe sources like scientific journals with high
credibility.

Present graphics and statistics that are incomplete, regarding their
sources and the percentage of the sample. Ask students to identify
the problems.

Be intellectually honest and exude scientific integrity. Be accurate
on acquiring, transmitting, and analyzing ideas. Don’t make the
mistake of hiding or demurring information just so that they cor-
roborate your beliefs. Value the divergent results from a study.
Arguments in favor and against should be analyzed rigorously and
with no partiality involved. Honesty is essential so that science and
the debate around it move forward. Go back to basics on this. If
you think students already know that, it is never too much to men-
tion this; especially in these fragile times that we are living in, con-
cerning respect, values, morality, and honesty.

Have an open mind to new ideas, be ready to discuss the old ones,
and look for different perspectives on the same subject. On evi-
dence, be brave to change your opinion and admit it; that is being
a good role model for students.

Promote questioning at every moment: introduce exciting ques-
tions throughout the classes and relate them to students’ everyday
life; you need to know their reality and know how to deal with
problems when they occur.

Raise polemic themes that require students’ positioning with argu-
ments; facilitate them with respect and tolerance for differ-
ent opinions.

Even in expositive classes, questioning and dialogue should be
stimulated.

Help students to develop their ideas and construct their arguments
in a logical and organized manner, giving them positive-negative-
positive feedback. Teach students to build self-critical capacity.
This is a significant skill of critical thinking, so it is essential to
motivate students to analyze their speech, their arguments, guid-
ing them when inconsistencies and incoherent sentences are found.
This is when you can help to reassess some positioning and eventu-
ally change opinions/arguments, encourage the formation of new



16 CRITICAL THINKING AND SCIENTIFIC INTEGRITY: ARE UNIVERSITY... 287

positioning based on scientific evidence and not on preconceptions
and biases.

11. Assist students in maintaining the focus on a subject, avoiding
escapes from the theme being discussed.

12. Without venerating the Internet as the solution for the educational
problems, contents from YouTube and TedTalks, for instance, if
cleverly selected, can provide different points of view about a sub-
ject, increasing the debate and discussion in classrooms. For exam-
ple, using YouTube videos about ethical and real problems and
TedTalks can present a different point of view on a subject.

Let us now look at the definition of scientific integrity presented by
Inserm (La science pour la santé/from science to health) by a team of
researchers in France (Inserm 2019):

Scientific integrity is the truthful and honest conduct that must govern all
research. Inhevent to all vesearvch activities, it forms the basis of knowledge and
learning. Scientific integrity is not o moval issue but is founded on universal
moral principles according to which it is wrong “to lie, to steal, etc.” The qual-
ity and reliability of scientific output depend on it. The knowledge society is
Sfounded on it to—to put it succinctly—“believe in science.” While ethical issues
are debated, scientific integrity is indisputable. Scientific integrity is self-
respecting; it is a code of professional conduct that must not be infringed. It is
essentinl for science, in the same way as the professional codes of ethics are cru-
cial for medicine and lnw.

Research in the university curriculum should be organized for different
levels of complexity in learning. As I see it in Portugal, the first three years
of formation (undergraduate students) should include education in critical
thinking and scientific integrity, parallel to the specific contents of each
course. Building an ethical balance between the notions of personal gain
versus common gain, educating for balance between rights and duties is a
goal. If students have a solid education on this combination between
rights and responsibilities toward research and society, they won’t have
ethical issues regarding the development of quality research results. If
these notions are firmly developed in their curriculum, we can emphasize
opportunities for observing, with a mentor, the research into real contexts
where real problems occur that need solutions.
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I agree with Kinzie and Husic (2010) when they suggest engaging
students in the collection and analysis of original data with mentor super-
vision increases students’ ownership of the research project over time, but
only at the masters’ level, not undergraduate. At the masters’ level, stu-
dents should be cognitively and emotionally mature enough to engage in
real substantive matters with a solid bioethical foundation.

Professor Sally Hoskins (National Science Foundation support in USA
2003) presents a very interesting approach to develop undergraduate
research with the method C.R.E.AT.E. The C.R.E.AT.E. (Consider,
Read, Elucidate the hypotheses, Analyze and interpret the data, and Think
of the next Experiment) method is a new teaching approach that uses
intensive analysis of primary literature to demystify and humanize research
science for undergraduates. The teaching/learning strategy developed and
expanded in the United States with National Science Foundation support
(2003—present) promotes the development of transferable analytical skills
by focusing in-depth on a series of papers from a single research group.
C.R.E.A'T.E. builds students’ critical thinking and content integration
abilities at the same time that it transforms their understanding of the
research process and aspects of their epistemological beliefs (National
Science Foundation support in USA 2003).

According to Kinzie and Huzic, a white paper published by The Teagle
Foundation Working Group on the Teacher-Scholar (2007) approach,
provides a concise argument for the robust connections and synergy
between teaching and scholarship, at both undergraduate institutions and
research universities. Fully embracing the pedagogy of discovery, inquiry,
and analysis suggests the integration of teaching with research as opposed
to separation. I agree with this argument. Still, it should not be applied as
a real-world problem-solving project at the undergraduate level, only at
the level of master’s degree, as the Bologna Declaration upholds since 1999.

Imagine this scenario with three levels of research learning: students
from the 1st cycle are juniors in research and observe the master students,
learning by observation on how to design and implement research. And
both these students work in cooperation with PhD students who are in
real contact with real problems. The goal is to develop research skills and
expand student mindsets to science and research, with a solid foundation
on bioethical principles and supervised by senior students and faculty
members. It not only enhances the problem-solving and analytical skills of
the students but also promotes collaboration and teamwork among them
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(Hati and Bhattacharyya 2018). The symbiosis established between stu-
dents introduces them to the joys of discovery as well as lessons in persis-
tence, problem-solving, and critical thinking (Kinzie and Husic 2010).

Education in the twenty-first century must be updated, and we need to
look for an understanding that transcends the classroom, but there is still
a lot to be done inside the classroom. In particular, we need to find a bal-
ance between practical and theoretical concepts.

Worldwide, there are complex and global challenges like climate change,
energy usability, and especially world health in elderly people. Also, on
another spectrum of reality, as Damasio (2019) stated, social networks are
disturbing the political process in a considerable way, such as the rapid and
massive access to bad information (not well analyzed) is a considerable
risk. Human life will be less respected when considering human values.
These challenges will most certainly involve multidisciplinary perspectives
that need many soft skills like finding common ground of communicating
with different scientific areas, managing different arguments, mediating
different personalities and, most importantly, supporting and representing
scientific integrity within a culture of reliability, conducting responsible
research. Kretser et al. (2019) present the result of a scientific integrity
consortium, where they developed a set of recommended principles and
best practices that could be used broadly across scientific disciplines as a
mechanism for consensus on scientific integrity standards. The authors
(Kretser et al. 2019) present two main principles under which scientific
processes should operate: (1) foster a culture of integrity in the scientific
method and (2) evidence-based policy interests may have legitimate roles
to play in influencing aspects of the research process. Still, those roles
should not interfere with scientific integrity.

CRITICAL THINKING AND SCIENTIFIC INTEGRITY: ARE
UNDERGRADUATE STUDENTS READY TO ADOPT IT?

Yes, but let’s help them grow first. Kretser et al. (2019) argue about nine
best practices for instilling scientific integrity:

1. Require universal training in robust scientific methods, in the use
of appropriate experimental design and statistics, and in respon-
sible research practices for scientists at all levels, with the training
content regularly updated and presented by qualified researchers.
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II. Strengthen scientific integrity oversight and processes through-
out the research continuum with a focus on training in ethics
and conduct.

III. Encourage reproducibility of research through transparency.

IV. Strive to establish open science as the standard operating proce-
dure through the scientific enterprise.

V. Develop and implement educational tools to teach communica-
tion skills that uphold scientific integrity.

VI. Strive to identify ways to strengthen the peer review pro-
cess further.
VII. Encourage scientific journals to publish unanticipated findings
that meet standards of quality and scientific integrity.

VIII. Seek harmonization and implementation among journals of
rapid consistent and transparent processes for correction or
retraction of published papers.

IX. Design rigorous and comprehensive evaluation criteria that rec-
ognize and reward the highest standards of integrity in scien-
tific research.

Should we demand that new undergraduate students, facing so many
personal developmental challenges, be ready to think, implement, and
analyze in a mature and scientific way, research results? Are they prepared
to face our global society, communicate science to decision-makers?
Although some communities of researchers have proposed that early
undergraduate research experiences that are grounded in incoming stu-
dents’ experiences and communities are effective means of student growth
and development, it seems wiser to implement first, a culture of scientific
integrity, and then demand quality and a scientific attitude from students,
concerning the design, implementation, and examination of scientific
results. Studies of Vygotsky (1981), about development and learning pro-
cesses, have made an essential contribution to the educational field. All the
initial learning processes benefit from significant social experiences, with
the mediation of other persons with whom the individual can interact,
whether adults or peers. This is very important so that the learning of new
concepts can happen smoothly and regularly. Let’s not rush the develop-
ment of university students. The world has considerable problems to be
addressed. Political and social issues are directly related to science and
research and, in that sense, an overview of considerations about struggles
in Portugal, Europe, and the world is presented next in order to conclude
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why it is so important to have a solid education on ethics and research
principles.

Portugal is part of the European community, and the European inte-
gration has operated, during the past decades, as a safe harbor of peace,
respect for human rights, defense of democracy, endowing well-being,
supporting the free circulation of citizens, analogous to opening frontiers
to hospitality and receiving citizens from third-world countries. All this
occurred on behalf of the agreement of Schengen (Official Journal of the
European Communities 2000). The European community has also been,
since its foundation, a space of construction of shared citizenship and
development of global ecological consciousness (Carta Pastoral 2019). We
are facing global problems like biological diversity, climate variability,
health issues, elderly health care, social migration, and social integration.
At this moment, we are witnessing movements of disintegration in the
European Union, like Brexit (i.e., the exit of the United Kingdom out of
the European Union, cf. Wikipedia for more political detailed informa-
tion) and the increase of national authoritarian movements, parallel to a
rise of xenophobic statements. The intolerance toward different cultures
seems to be increasing. Scientific teams from all fields should embrace this
problem genuinely when supporting the fact that students from master or
PhD courses present an attitude of scientific integrity. Undergraduate stu-
dents should be part of these research teams, observing the senior’s
approach. These teams should promote solutions that contest an environ-
ment of physical, verbal, and psychological violence, and promote, instead,
cooperation, solidarity, and economic and social guidelines. In particular,
science should mainly aim to increase social cohesion between different
social classes and support their findings keeping in mind the sustainability
of'a more fair-minded society. A study from Organization to Cooperation
and Economic Development (OCDE), entitled Iz it together—why less
inequality benefits all (May 2015) shows how the levels of inequality are
the highest in the last 30 years. In the 1980s, in the last century, the pro-
portion of resources from the 10% wealthiest people and the 10% poorest,
was from 1 to 7. Today is from 1 to 10. These issues demand cognitive and
emotional maturity and the scientific integrity of students/researchers.
Science goals, in all scientific fields, should aim to help human beings and
target for a better future, where research communities contribute to a
more nondiscriminatory and just society.
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CHAPTER 17

Conclusions and Recommendations

Nancy H. Hensel and Patrick Blessinger

Engaging students in research is an educational approach that is at least
200 years old. As Mieg and Ambos mentioned in their chapters, the roots
of undergraduate research can be traced back to the founding of the
Humboldt University of Berlin by Wilhelm von Humboldt in 1810.
Humboldt suggested that the pursuit of knowledge through original
researvch and the partnership of student and professor is the core mission of
the university (Zupanc 2012). Undergraduate research became a more
significant part of undergraduate students’ education in the United States
after the founding of the Council on Undergraduate Research (CUR) in
1978. As CUR grew in membership and influence, faculty from several
other countries reached out to CUR, and some attended CUR confer-
ences and workshops. IN 2010, CUR created the international desk for
the CUR Quarterly. Mick Healey and Alan Jenkins, from Great Britain,
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were invited to be the first international editors. Healey and Jenkins had
many contacts with faculty around the world who were implementing
inquiry-based teaching. Articles from the CUR International Desk sug-
gested a need for a book about international undergraduate research.

The authors included in this book have described the status, challenges,
and successes of undergraduate research in their countries. There are many
differences in how undergraduate research is defined, the resources avail-
able for student research, and the implementation at colleges and
universities.

NATIONAL ORGANIZATION OR (GOVERNMENT
AGENCY SUPPORT

The United States is the only country among those included in this book
that has a national organization with full-time paid staff and a physical
office. The CUR office, in Washington D.C., has an executive director and
several staff members to handle membership, communication, event plan-
ning, finances, and the student conference, National Conferences on
Undergraduate Research (NCUR). CUR also has a government relations
firm that advocates with the US Congress for the inclusion of undergradu-
ate research in federal funding through various agencies such as the
National Science Foundation, Department of Education, Department of
Energy, National Endowment for the Humanities, and other federal agen-
cies. The government relations firm also keeps CUR members informed
about funding issues through a monthly newsletter. In 2010, the US
House of representatives authorized an Undergraduate Research Week
that is now celebrated annually by many campuses across the country.
CUR hosts an annual “Posters on the Hill” at the US Capitol, its major
advocacy event, and Members of Congress attend. The National Science
Foundation supported several CUR projects to support faculty develop-
ment to engage students in research. CUR also has published nearly 20
books and sponsors a quarterly journal. The national CUR office and all
of the activities it offers have given undergraduate research national and
international visibility. Undergraduate research in the United States would
not be where it is today, were it not for the vision of the CUR founders
and those who expanded the original idea and mission. CUR now has over
10,000 members and about 1000 institutional members and can effec-
tively advocate for research funding and policies because of the strength of
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its membership. Membership includes community colleges, liberal arts
colleges, and research-intensive universities and all disciplines.

The British Conference of Undergraduate Research (BCUR) was
founded in 2010 to promote undergraduate research in all disciplines. It
hosts an annual conference for students and accepts proposals from stu-
dents outside of the United Kingdom. BCUR also organizes a “Posters at
Parliament” each year as part of the annual meeting. The conference has
been growing every year since its inception in 2011. “Posters at
Parliament,” inspired by CUR’s “Posters on the Hill,” is the primary
advocacy event for BCUR. It allows Members of Parliament and other
policymakers an opportunity to see the excellent work of students and
develop a deeper understanding of the research efforts of British
universities.

Australia also has a national organization, Australasian Conference of
Undergraduate Research (ACUR), founded as a nonprofit organization in
2012. It supports three main events. The primary event is the Australasian
Conference of Undergraduate Research for students from Australian and
New Zealand universities. ACUR also hosts an annual “Posters in
Parliament” and workshops and summits for faculty.

Another interesting conference is the International Conference on
Undergraduate Research. It is a collaborative effort between Monash
University in Australia and Warwick University in Great Britain, known as
the Monash Warwick Alliance. The conference encourages students to
think about their work from an international and interdisciplinary perspec-
tive. Students study global, regional, and local trends in their research field
and look for connections between disciplines. Research projects are pre-
sented in real-time, video-linked sessions. Only students at institutions
that belong to the Monash Warwick Alliance can participate in ICUR. The
World Congress on Undergraduate Research is the newest international
conference. CUR, BCUR, ACUR, and Qatar University hosted the first
World Congress. A result of the Congress was the establishment of the
Alliance for Global Undergraduate Research. Partners in the Alliance are
ACUR, BCUR, CUR, and Qatar University. Others may eventually join
the Alliance to engage in planning and hosting the conferences.

It is interesting to note that the main activity of ACUR, BCUR, and
ICUR is a conference for students. The meetings are an important vehicle
for promoting undergraduate research in their respective countries and
faculty in those countries actively participate in organizing and hosting the
gatherings. These three organizations may eventually evolve into a
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full-fledged organization similar to CUR or they may remain as supporters
of a major conference and other professional development activities.
Australia and Great Britain have more robust undergraduate research pro-
grams than many of the other countries represented in this book. The
annual conferences have given visibility to their work and are undoubtedly
a factor in the expansion of undergraduate research.

DEFINITIONS OF UNDERGRADUATE RESEARCH

There are many different definitions of undergraduate research, and in
most of the countries included in this project, there is no universally
adopted definition. The CUR definition perhaps comes closest to being
adopted by a large number of higher education institutions:

An inquiry or investigation conducted by an undergraduate student that
makes an original intellectunl or creative contribution to the discipline.

Widely used, the CUR definition has several problems. First, many feel
that the emphasis on an original contribution is a very high bar for under-
graduate students to achieve. In the United States, community colleges
often take issue with the originality requirement. Faculty who teach stu-
dents in their first two years often say that students do not know enough
or have enough experience to make an original contribution. When I
spoke about undergraduate research as executive director of CUR, I usu-
ally said that the CUR definition is the gold standard and that it is what we
ultimately aspire to for our students. We do not expect beginning students
to do groundbreaking research; however, we can prepare them to do more
advanced research by scaffolding the necessary skills of research in the
discipline. The United States places significant emphasis on the product of
research and the communication of the results even for beginning research
efforts. Bellevue Community College, for example, has a robust under-
graduate research program. They introduce biology students to research
that leads to a discovery. The research skills are carefully scaffolded with
students first doing a literature review and ending with DNA analysis and
identifying new bacteria. While the students make an original contribution
on a minor scale, the biology department felt a need to revise the CUR
definition of research. Their definition reflects the level of student devel-
opment and appropriate expectations for first-year students:
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Research is o purposefully structured activity that vesults in the generation of
noteworthy data that did not exist before, the analysis of that data leading to
specific inferences, conclusions, and making these vesults available to o commu-
nity of scientists able to take advantage of those data. (Hensel 2019)

The Bellevue definition, while developed for science students, is broad
enough that it could be applied to beginning students in other disciplines
as well.

I was part of a CUR team that offered a workshop in Canada as part of
the Carnegiec Academy for the Scholarship of Teaching and Learning. As
team members, we were surprised by the Canadian discussion about the
definition of research. Workshop participants expressed concern about the
emphasis on the product of research. They suggested that they were more
comfortable with a focus on the process of research and inquiry-based
learning (Beckman and Hensel 2009). Many of the authors included in
this book described similar views. The UAE is the exception with its focus
on the development of the nation and the expectation that research would
lead to solutions to socictal and economic issues. Mandla S. Makhanya
suggests that undergraduate and graduate research plays a role in meeting
international goals for sustainability.

Several authors in this book used the term URI, undergraduate research
and inquiry, which includes a range of learning experiences that develop
the skills and attitudes described by many scholars who have studied the
benefits of undergraduate research. Brew and Mantai expanded the CUR
definition of undergraduate research to include a research-based activity
that contributes zo wunderstanding as well as an original contribution
(see p. 4).

Basic MoDELS OF UNDERGRADUATE RESEARCH

Ambos identified four primary models of undergraduate research: the
apprentice model; research embedded in the curriculum; community-
based research; and partnerships with businesses, research laboratories,
and agencies. The apprentice model is very common and can be found on
most campuses that support undergraduate research. Undergraduate
research began with the apprentice model in the sciences where faculty
would work with three or four students in their laboratory. This model can
be found in every country that is represented in this book. The apprentice
model provides a rich experience for the few students who are able to work
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closely with a faculty member. The apprentice model, however, is expen-
sive and by necessity, the number of students who can take advantage of
the program is limited. By extension, the apprentice model limits the
expansion of undergraduate research.

Research embedded in the curriculum may be a newer trend in higher
education and is a way to provide more students the opportunity to engage
in undergraduate research. Biology programs in the United States are
actively adopting course-based undergraduate research known as CUREs
(Curriculum-based Undergraduate Research Experiences). There are
many approaches to CUREs but generally it involves all students in a class
who participate in a collaborative research project. In Germany, Deicke
and Mieg found that the social sciences and humanities are more likely to
embed research in their courses. The ability to reach more students is a
clear advantage of course-based research. Making research available to
more students is a strategy to make the college experience more equitable
for all students.

Community-based research typically involves students working with a
community agency such as the municipal water district or local historical
society on a project that students may do either individually or collabora-
tively. Elshimi found that one Egyptian university focused on the
community-based model and saw research as a civic skill developed to
build and support the local community and environment. Several authors
mentioned the importance of partnerships with other universities, research
laboratories, and industry. International partnerships are becoming a way
to expand and enhance research opportunities for students.

STUDENTS AS PRODUCERS, FACULTY AS MENTORS

Brew suggests that undergraduate research is transformative because
assumptions about students, the nature of knowledge, and who produces
it must be examined. Students and faculty collaborate to produce new
knowledge and the transition can be challenging for both. Some faculty
have a difficult time giving up their role as the ultimate authority in the
classroom or laboratory. And some students are intimidated by the idea
that they need to go beyond learning facts and think critically about issues
and solve problems. Wuetherick discussed a Canadian initiative called
Knowledge Makers where students work collaboratively with researchers
and Indigenous elders to integrate Western knowledge and Indigenous
knowledge.
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Honoring indigenous knowledge creates a welcoming environment for
minoritized students. Finding ways to involve students in the design and
implementation of research recognizes the value of multiple cultural expe-
riences and leads to a more equitable environment.

FUNDING UNDERGRADUATE RESEARCH

Insufficient funds are a challenge that nearly every institution and country
must address. Building closer connections between university undergrad-
uate research programs and community agencies, local businesses and
industries can provide a more stable base for fiscal support. Presenting
student research to regional or national legislative bodies helps those who
control funding to see the excellent and sophisticated work of undergrad-
uate students. Some countries do have governmental support for student
research through agencies like the National Foundation for Science in the
United States or the National Council for Scientific and Technological
Development, Brazil.

UNDERGRADUATE RESEARCH AS WORKFORCE PREPARATION

Several authors discussed the tension between the emphasis on scholarship
and career preparation. Many in the academy resist the idea of a direct link
between an undergraduate’s course of study and preparing for a future
carcer. Studies in the United States, however, have found that the skills
developed through undergraduate research are often the skills that pre-
pare students for success in future careers. The Association of American
Colleges & Universities collaborates each year with Hart Associates to
conduct a survey of what employers look for in future employees (2018).
The 2018 survey found, for example, that employers want students with
the following skills:

Oral and written communication skills
Ciritical /analytical reasoning skills

Ethical judgment/decision making

Ability to work in teams and independently
Self-motivated /initiative proactive

Ability to apply skills to real-world problems
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These are skills that we hope our graduates will develop regardless of
major or future career. They are also skills that can be developed through
undergraduate research experiences.

RECOMMENDATIONS

Drawing from the chapters included in this book, the authors suggest the
following recommendations to further support undergraduate research:

e A national organization can help to advance undergraduate research
by bringing attention to student research through conferences,
workshops, and advocacy events such as BCUR’s “Posters in
Parliament” or CUR’s “Posters in the Capitol.”

e Definitions of undergraduate research need to be particular to the
culture of the country, the university, and the discipline.

e Consistent administrative support is needed to develop and sustain
undergraduate research.

e Faculty need professional development opportunities such as the
modules developed by Roisin Donnelly and colleagues.

The skills that students learn through participation in undergraduate
research, such as critical and analytical thinking, ethical judgment, and use
of'evidence, are skills that will benefit students regardless of the career they
enter. They will be better citizens when they can ask questions and analyze
information. Students who can think critically can more effectively con-
tribute to addressing local issues and developing solutions for national and
international problems.

REFERENCES

Beckman, M., & Hensel, N. (2009). Making explicit the implicit: Defining under-
graduate research. CUR Quarterly, 29(4), 40—44.

Hart Research Associates. (2018). Fulfilling the American dveam: Liberal educa-
tion and the future of work. Washington, DC: Association of American Colleges
and Universities. https://www.aacu.org/research /2018-future-of-work

Hensel, N. (2019). Course-based undergraduate research: Educational equity and
high impact practice. Sterling: Stylus Publishing, LLC.

Zupanc, G. K. H. (2012). Undergraduate research and inquiry-based learning:
The revitalization of the Humboldtian ideals. Bioscience education, 19(1), 6.


https://www.aacu.org/research/2018-future-of-work

INDEX

A Analytical capacity, 143

Absence of supporting Apprenticeship, 4, 6, 25, 208,
organization, xii 253,254

Academic, xi—xiii, 1, 2, 6, 7, 10, Area of knowledge, 139-141,
20-23, 26, 29, 30, 40, 41, 43, 143,213
45-47,49-53, 59, 61, 64, 66, Artifacts, xii, xiii, 147-172
74,75, 88,89,93,108-111, Australasia, vi, xi, 39-54
115,116, 125, 126, 131, 133, Australasian Conference of
143, 144, 148, 151, 152, 154, Undergraduate Research
157,182, 185, 189, 191, 193, (ACUR), xi, 23, 24, 47, 51-53,
198,211-213,220-223, 225, 257,261, 275,297
227,228,232,244, 245,247, Australia, xi, 39-42, 45-53,
257,258,260, 266, 268, 271, 90, 148, 247, 253,
272,275,276, 281, 282, 297,298
284,285

Academic development, 49, 54,
143,151 B

Accreditation, 66 Baccalaureate, 24, 25, 219

Active learning, 105, 107 Beneficiaries, 83, 93,

Active learning strategies, 101 138-140, 142

ACUR, see Australasian Conference of ~ Beni Suef University, 83
Undergraduate Research Bologna reform process, xiii, 220,

American University in Cairo (AUC), 222,232
xii, 80, 84-93, 178 Borderless, 80, 184

© The Author(s) 2020 303

N. H. Hensel, P. Blessinger (eds.), International Perspectives on
Undergraduate Researvch,
https://doi.org,/10.1007 /978-3-030-53559-9


https://doi.org/10.1007/978-3-030-53559-9#DOI

304 INDEX

C
Capstone project, xiv, 87, 116,
118, 156

Challenges, v, vi, xi, xii, 13, 19-32, 40,

41,43,49,53, 54, 59,69, 72,
79, 84, 85, 89,90, 93,94, 109,
116,117,122, 131-144, 183,
190, 192, 193, 199, 221, 222,
231,237,244, 248, 254,
257-259, 262, 265, 271, 276,
281, 285, 289, 290, 296, 301

Change, 21, 23, 31, 43, 44, 46,47,
49,51, 53, 64, 85, 95, 100, 104,
106, 107, 119, 140, 148, 151,
156, 168, 191, 230, 232, 237,
246, 253,272,273, 275-276,
284, 286, 289

CNPq, 132-135, 138-140, 142

Co-authoring, 124, 169

Collaboration, x, 2—4, 6, 7, 23, 26,
32,90, 105, 106, 118, 154, 183,
186, 188, 190, 192, 198, 207,
215,288

Collaborative research, 22,110, 121,
214, 269, 300

Communication, 6, 26, 73, 74, 84,
91,105,110, 111, 124-126,
241,269,271, 283, 290, 296,
298, 301

Communities, v, ix, xi, 4, 22, 24, 32,
40,43, 44, 47-54, 59, 63, 64,
66, 83, 84, 88,90-94, 101, 106,
108-109, 111, 118, 124, 125,
157, 188-190, 192, 210, 221,
239, 240, 248, 270, 272, 273,
276, 282, 290, 291, 297-301

Community-based research, 25, 83,
90, 157, 208, 228, 229, 253,
255,299, 300

Community-engaged research, 191

Community of practice, xii, 6

Competency based education, 208

Conferences, 22, 31,42, 46, 47,

50-52, 82, 83, 87-93, 105, 1006,
110, 120, 124, 150, 169, 198,
214, 224,231,232, 244, 247,
254,257,262, 268,272,
274-276, 283, 295-298, 302

Confidence, 48, 50, 151, 156,
170, 213

Congress, vii, 24, 210, 296, 297

Constructive alignment, 109,
154,155

Consumer-producer
framework, 59-61

Council, 23, 89, 186, 209

Council on Undergraduate Research
(CUR), x, xi, 20, 22-25, 30, 31,
42,59-61,87,117, 120,
121, 295-299

Course-based, 25, 28,209, 271, 273,
275, 300

Credits, 29, 64, 68, 71,103,117,
124,244,245, 248,261,271

Critical reasoning, 143, 271

Critical thinking, xiv, 7, 40, 91, 118,
119,123, 125, 126, 210,
248,281-291

Culture, 10, 32, 50, 53, 59, 88, 90,
94,123,127, 134,182,189,
193, 238, 243, 246, 249, 268,
282,289-291, 302

Culture of undergraduate research, xi,
156, 237

CUR, see Council of Undergraduate
Research

Curriculum, vi, vii, xi, xiii, xiv, 7, 8, 12,
25, 30, 40, 46,47, 57-76, 86-88,
91,92,94,100, 103, 104, 107,
109, 117-119, 123, 126, 127,
143,150, 156, 168, 169, 188,
189,210, 212, 228, 229, 246,
249,253, 254, 260, 266, 268,
271-274, 281, 287, 299, 300



Curriculum development, 101,
107, 188
Curriculum embedded, vi, xiv, 265,
271,274,275
Curriculum space, vi, 68, 72,73, 75
Cutting-edge research, x, 177

D

Data collection, 5-7, 11, 12, 59,102,
104, 211, 239, 241, 246

Deep approach to learning, 101, 107

Defining concept of UR, 108

Demographic, 21, 32, 122

Development context, xi

Disciplinary focus, 72

Disciplinary training, 59, 74, 75, 213

Disciplines, v, xi, xii, 3-9, 20-22, 26,
29,43,47,59-61, 66, 69, 71,
72,74,81-83, 85-88, 91, 93,
116, 118, 121, 127, 143,
149-151, 153, 161, 168, 170,
181, 182, 186-189, 191, 192,
207,209,211, 212, 221, 224,
226,227,254, 255, 258,
266-271,277, 283,289,
297-299, 302

Discovery learning, 265

Dissertations, 149, 153-164, 169,
171,172,212, 222, 228, 253,
254,258,268

Diversity, v, xi, 19-32, 71, 86, 110,
151, 152, 191, 193, 206, 291

Dual career degrees, 229

E

Economic development, xii, 29, 85,
123,125,177

Educational development, 39, 48, 51,
252,258,262

Egypt, xi, 79-95, 199

INDEX 305

Emerging Global Model (EGM)
institutions, 177, 182

Employability, 2, 64, 69,
73,74,119

Endowments, 27

Engaged learning, 60

Engineering education, 104-105

Ethical practices, 127

Evaluative study, 149

Excellence, xiii, 43, 58, 180, 185,
186, 188, 198, 199,
208, 212

Excellence strategy, 231

Expectations, 13, 29, 31, 81, 93, 95,
123,150, 267,271, 284, 285,
298,299

F

Faculty, 2, 20, 43, 58, 82,99, 116,
148, 177, 208, 230, 244, 253,
267,282,296

Faculty-led, 59-61, 66, 71, 94, 214

Faculty mentors, 24, 29, 31, 80, 93,
94,118, 254, 268, 269, 275

Fairness, 184

FAPEMIG, 135, 142, 143

FAPESD, 135, 143

FAPs, see Foundations for
Research Funding

Federal, 25, 28, 29, 31, 32,132,
230,231, 238,239,
241,296

Feedback, 50, 73, 86, 109, 153, 156,
163, 166-168, 172, 244, 254,
260, 286

Fellowship, 26, 31, 41,42, 44,47,
120, 208, 213, 270

Female, 137, 140, 199, 241, 246

Forschendes Lernen, 220, 225

Foundations for Research Funding
(FADs), 135, 142, 143



306 INDEX

Funding, vii, ix, xii, 20, 21, 25, 27-31,
41, 48, 51-53, 83, 89, 90,
92-94,120, 124,132,133, 138,
144,177,182, 184, 190, 2006,
209,214, 223,229-231, 244,
245,248,254, 257,258, 261,
269,272,274, 296, 301

Funding research, 32, 48, 52, 82, 109,
132,142, 245, 248, 254

Future ready graduates, 59

G

Globalisation, 100, 111, 124, 190
Global issues, 80, 82,91
Government funding, 41, 53, 127
Graduate programs, 2, 26, 132-134
Graduation thesis writing, 102

H

Higher education, x, 1, 21, 39,
79,99, 115, 135, 148, 183,
205, 219, 238, 251, 265,
284, 300

Higher education funding, 120, 209

Higher education institutions (HEIs),
xi—xiv, 1, 24, 84, 109, 117,
132-134, 148, 150, 152, 154,
169, 178, 180, 182, 226, 229,
231, 238,277,298

Higher education policy, 110, 223

Higher education reform, 220, 221

High-impact, x, xiv, 1-13, 86,
88,99, 108

High-impact practices, v, 86, 118, 265

Historically underserved students, 270

Honors, 100, 148, 149, 254,
268,271

Humanistic value, 191

Human Sciences, 140, 142

Humboldtian concept, 100

I

Incentive, 32,92,93, 117,132,214

Incentivization, 188, 198

Inclusiveness, 184

Inclusivity, 44, 4849, 54

Indigenous knowledge, 188, 189,
300, 301

Infographic, 160

Innovation, xiii, 29, 32, 81, 82, 84,
85, 88,92-93, 123,125, 126,
134,137,148, 153,182, 184,
186, 189, 192, 198, 206, 208,
219-232,237-239, 249

Inquiry-based learning, x, 4, 43, 220,
252,254, 255, 258, 266,
282,299

Inspirational practice, xii

Institution, ix, 2, 20, 40, 57, 80,
99,118, 133,150,177,
2006, 224, 238, 254, 266,
288,297

Institutional initiative, 51, 214

Institutional Program of Scientific
Initiation and Technological
Development Scholarship (Pibiti),
134,137,138

Institutional Scientific Initiation
Scholarship Program
(Pibic), 132-143

Interdisciplinary, 85, 91, 94, 110, 118,
121, 191, 208, 224, 297

Interdisciplinary research, 187

Internship programs, 105, 116

Intersectionalities, 192

Inter-university collaboration,
110, 111

Investigation, 6, 19,22, 41, 43, 44,
46, 60, 118, 120, 207, 241, 246,
248,249,298

Investments, 21, 27-28, 125, 132,
138, 140-143, 148, 214

Irish higher education, xii, 147-172



J
Japan, xii, 99-111, 199, 247

K

Knowledge, v, xiv, 2, 4-7, 10-12, 43,
44, 47,48, 58, 60, 61, 63, 66,
67,74,75, 81, 84,91, 100, 102,
105-107, 110, 115-117, 121,
125,126,131, 132, 134, 143,
144,149,150, 152, 177,
182-184, 186-193, 208, 209,
211, 252,270,271, 284, 287,
295, 300

Knowledge building, 40, 43, 44,
47-48,51-54, 61, 63,276

L

Leadership support, 258

Learning and teaching, 42, 47,92,
219,225, 255, 256, 262

M

Mansoura University, 82, 83

Mass higher education, 221, 223

Master and PhD research, 133, 189,
282,283, 285,291

MD-PhD program, 103

Medical education, 101, 103,
105-106, 110, 246

Mentored, vi, xiv, 26, 82, 83, 116,
152,229, 244,261, 265, 266,
268-271,274,275

Mentors, vi, 3,4, 7,8, 11, 26, 30, 59,
83,93,94,116-118, 124, 127,
260-262, 268, 269, 275, 285,
287,288, 300-301

Mentorship, 6, 7, 28-32, 93, 107,
148, 151, 164, 269, 275, 276

Mindmap, 159

INDEX 307

Multi-inter and transdisciplinarity
research (MIT), 181, 187-192
Multimedia, xii, xiii, 147-172

N

National, v, vii, x, xiii, 20, 27,
29-31,42, 48, 80, 84, 95,
124, 148-151, 169,
183-186, 193, 205-207,
214,215, 224, 226, 231,
238,244, 253, 257, 262,
263, 266-268, 270, 275,
282,283,291, 296,
301, 302

National Conference on
Undergraduate Research
(NCUR), 22, 31, 117, 244,
275,296

National strategy, 80

National Survey of Student
Engagement (NSSE),
24,269-271

NCUR, see National Conference on
Undergraduate Research

New supervisors, 147, 156, 166, 170

New Zealand, vii, xiii, xiv, 41, 47, 52,
251-263, 297

Nile University, 84, 85

NSSE, see National Survey of Student
Engagement

(0]

Open educational resources (OER),
153, 154, 156, 167-169

Outcome production, 101-104

r
Participatory research, 26
Peer learning, vi, xiii



308 INDEX

Peer review, 189,290

Perception, 20, 50, 66, 73, 74, 99,
105-107, 109, 149, 153, 161,
164-166, 226, 227

Periphery, 178, 182

Pibic, 132-140, 142, 143

Pibiti, 134, 137, 138

Policy, ix, x, xiii, 10, 27-32, 46, 80,
108, 123, 134, 144, 185, 188,
214,215,219-232, 255, 262,
283,289, 296

Postgraduate level, 120, 127, 151,
152,220

Post-secondary, 24

Practice, x—xii, 1-13, 19, 23, 26,
30-32, 4042, 44-46,49, 50, 53,
58, 66, 75, 86, 94, 99-101, 105,
109, 118, 119, 134, 147-172,
187-189, 193, 210, 211, 214,
215,228-231, 238, 241, 254,
257-262, 281, 289

Private universities, 79, 84, 94, 229

Problem-solving, xi, 2, 3, 6, 7, 66, 80,
102, 105, 111, 115, 211,
288, 289

Process-centered view, 99, 102

Product-centered view, 99, 100

Professional development (PD), vi,
xiii, 21, 23, 26, 31, 89,92, 105,
148-157, 161, 164, 169, 170,
260, 298, 302

Public universities, 79-85, 90,
121, 253

Q
Qualitative methods, 3, 15, 119

Qualititspakt Lebre, 223

Quality of supervision, 127

Quality Pact for Teaching (QPT), xiii,
223,224,231

Quantitative methods, 15

R

Recognition, 21, 25, 27-31, 58, 94,
104, 127, 148, 152, 169, 186,
188,213,214, 238, 240, 246,
275,276

Relationship, 42, 43, 59, 81, 84, 100,
110,127,131, 132, 134, 140,
143, 148, 149, 152,153, 193,
220-222, 281, 285

Relevance, xiii, 5,49, 153, 177-200

Research, 20, 41,57, 80,99, 115,
131, 148,177, 205, 211, 219,
237,251, 265, 282, 296

Research-based learning, 40, 41, 43,
45,46,49,51, 102, 220-231,
262,266,271

Research career, 69, 206, 243

Research community, 5, 47, 164, 199,
255,291

Research competencies, xiii, 208-211,
214,215

Research culture, 252

Research curriculum, 246

Research dissemination, 214, 274

Research experiences, ix, xiv, 4, 6-13,
21, 25,26,41,43, 46, 50, 53,
61,71, 86,94, 105, 106, 110,
118, 143,153,193, 225, 244,
258,266, 268-271,273-275,
277,283,290, 302

Researcher training, 102-104

Research-focused, 64

Research internships, 49, 89, 90,
213,270

Research methods, 7, 10, 11, 60, 82,
86,122,126, 134, 156, 228,
241,243, 245, 260, 261, 267

Research opportunities, 39, 58, 59,
61,64, 66,72,75,198, 225,
227,266, 300

Research outcomes, 92, 100,
187-192, 213



Research process, 3-6, 10, 59, 85,
106, 109, 117-119, 134, 221,
288,289

Research program, xii—xiv, 20, 28, 32,
42,53, 88, 89,120, 122, 143,
153,191, 215, 249

Research projects, vi, xiii, 6, 7, 11,
42,45,53,58, 606,71, 83,
100-102, 104, 105, 108, 110,
116-121, 124, 133, 134, 137,
143, 148, 149, 157, 161, 163,
171,182,192, 208,212,213,
222,224,225,228,229,237,
246-249, 254, 259-262, 268,
271-273,276, 283, 288,
297,300

Research skill, xiv, 6-8, 40, 42,

50, 61,71, 85,91, 104,
166, 169, 211, 246, 252,
254,255,259, 262,272,
273,281, 288,298

Research skill development (RSD), 42,
46, 61, 109, 166, 262

Rescarch-teaching nexus, 109, 225

Research teams, 82, 229, 269, 291

Resilience, 59, 73-75, 170, 190

Resource constraints, 127

Restorative justice, 189

Rewards, 21, 27, 30-32, 89, 117,
127,262,290

S

Sdo Paulo, and the Minas Gerais
Research Foundation
(FAPEMIG), 135, 142, 143

Sdo Paulo Research Foundation
(FAPESD), 135, 143

Scaffolding, vi, 22, 298

Scholarly community, 46,
49,51, 66

INDEX 309

Scholarly inquiry, 100
Scholarship, x, 22, 4042, 44, 47,
49-52, 54, 59, 64, 66, 75, 80,
90, 93, 94, 100, 117, 120,
132-139, 143, 185, 246, 255,
261, 262, 267,276, 282,
288, 301
Science and technology, 120, 282
Scientific initiation, xii, 132-135, 139,
143, 144
Scientific integrity, xiv, 281-291
Scientific skills, 144
Showcasing, 45, 125, 198, 256-257
Skill development, 2, 275
Social justice, 184, 185
Societal demands, 111
Socio-political conditions, 191
Special programs, 67, 69
Strategic partnership, 90-94
Student development, 91, 99-101,
104-107, 111, 298
Student engagement, x, 2, 6,
13, 24, 45,51, 79,
102, 109
Student funding, 51, 83, 93, 257
Student-initiated, 66, 71, 99, 229
Student-led research, 237
Student partnerships, 83, 84, 152
Student performance, 2, 133, 143
Student research, ix, x, 22, 58,
83, 85, 86, 95,102, 109,
116, 126, 222, 224, 225,
229,231, 243,257, 296,
301, 302
Students, ix, 1, 20,99, 115, 131, 147,
177,207,219, 238, 253, 265,
281, 296
Students-as-partners, 169, 276
Student scholar, 87
Studentship, 252-255, 258,
261, 262



310 INDEX

Success, xii, 13,20, 21, 29, 30,
116, 156, 186, 275,
281, 301

Survey, xii, 10, 46, 58,94, 102, 153,
226, 244,253, 254, 256, 260,
270, 301

T
Technological innovation, 184, 241
Technological University, 148, 169
Tensions, 58, 60, 71, 76, 182, 303
Tenure, 30, 121, 213, 214, 275
Thesis, 70, 72, 86, 100-102, 108, 268
Time management, 127, 156
Transferable skills, 105, 107, 252, 253
Transformation, 44, 81, 184, 189,
190, 199, 200, 211, 273, 284

U

Undergraduate, xiii, 8, 20-23, 32, 41,
42,45,47-52,59-61, 66, 80,
82-90, 99-105, 108-111,
116-121,123-126, 132, 133,
137,143, 148-163, 165, 166,
169, 171, 207-209, 211-215,
222,225,228-231, 238, 241,
244, 245,251-257,261-263,
265, 266, 268-270, 275, 282,
283,288, 301

Undergraduate conferences, 84

Undergraduate courses, 46, 126,
131-135, 143, 210, 211, 284

Undergraduate engagement, 43

Undergraduate experience, 7, 13, 85

Undergraduate journals, 87

Undergraduate research (UR), ix, 19,
39,58, 80,99, 104, 115, 131,
147,206, 219, 237, 251, 265,
282,296

Undergraduate research and inquiry
(URI), 152, 252-263, 267, 271,
273,299

Undergraduate research challenges, xi,
xii, 19-32, 53, 131-144, 151,
163,171

Undergraduate research
infrastructure, 21, 23

Undergraduate research program, ix,
xi—xiv, 2, 24, 28, 32,42, 53, 88,
89,91, 94,122,153, 215, 247,
249,298, 301

Undergraduate students, ix, xii—xiv, 5,
20, 22, 39, 43, 49-51, 57-60,
63,72,79, 83,86,92,93, 108,
109, 115-117, 119, 121, 123,
127,132-134, 137, 143, 144,
157,168, 172, 207, 208,
210-215, 224, 228, 230, 239,
240,243, 247-249, 253, 266,
268-276, 282, 283, 287,
289-291, 295, 298, 301

Underrepresented, 21, 30, 199

Unequal world, 184

United Arab Emirates (UAE), xiii,
237-249, 299

United States (US), vi, vii, ix, xi,
19-32, 39, 40, 42, 48, 90, 108,
132,187,247, 253,263, 266,
267,269, 275, 288, 295, 296,
298, 300, 301

Universities of applied sciences,
229,230

University curriculum, xi, 57-76, 215,
282,287

University rankings, 178-181

University structures, 80, 253, 256

\%
Video, 12, 124, 158, 161, 287



w

Water harvesting system, 190

Workload, 28,29, 90,91, 102, 117,
121,127,213, 214, 244, 245,
253,256, 275

Workplace readiness, 71

World, ix—xi, xiv, 1, 10, 13, 60, 69, 75,
80, 115, 122, 126, 186, 187,
199,222,251, 263, 289,
290, 296

INDEX 311

WorldCUR, see World Congress on
Undergraduate Research
World Congress on Undergraduate

Research (WorldCUR), 23, 24

V7

Zagazig University, 84

Zewail City for Science and
Technology, 84



	Foreword to International Undergraduate Research
	Preface
	Chapter Summaries
	Conclusion

	Contents
	Notes on Contributors
	List of Figures
	List of Tables
	Chapter 1: Undergraduate Research as a High-Impact Educational Practice
	Introduction
	The Purpose and Value of Undergraduate Research
	The Undergraduate Research Experience
	Types of Undergraduate Research
	Modeling the Undergraduate Research Experience

	Conclusion
	Appendix A
	Educational Research Methodology Framework: Patrick Blessinger (2017)

	References

	Chapter 2: Undergraduate Research in the United States: Diversity, Growth, and Challenges
	History of Undergraduate Research in the United States and CUR’s Origins and Development
	CUR’s Role in the International Undergraduate Research Movement: Collaborator, Connector, and Innovator
	What Are Core Elements of a “Typical” UR Program at a US Institution?
	Three Pillars of US UR Support: Funding, Policy Frameworks, and Recognition
	Funding UR: Institutional Investments Leveraging Diverse External Sources
	Policy Frameworks for UR: Diverse and Connected to Economic Considerations
	Recognition and Rewards for UR: Faculty, Students, and Institutions

	What Are the Major Challenges and Opportunities Ahead for US Undergraduate Research?
	References

	Chapter 3: Turning a Dream into Reality: Building Undergraduate Research Capacity Across Australasia
	Introduction
	The Australian Context
	Undergraduate Research in Australia in 2009
	Towards Inclusive Higher Education
	2011–2017: Laying Foundations to Build Undergraduate Research Capacity in Australia
	Research
	Teaching and Learning
	Knowledge Building
	Inclusivity
	Scholarship
	Communities

	2018–2020: Looking to the Future
	Conclusion
	References

	Chapter 4: Undergraduate Research in the University Curriculum: An Institutional Perspective
	Preamble
	Research, Industry, and the Curriculum
	A Consumer–Producer Framework of Undergraduate Research
	The Dual Research-Industry Pathways in the Curriculum
	Undergraduate Research/Industry Pathways in the Science Curriculum
	Undergraduate Research/Industry Pathways in the Engineering Curriculum
	Undergraduate Research/Industry Pathways in the Computing Curriculum
	Undergraduate Research/Industry Pathways in the Arts & Social Science (FASS) Curriculum

	Discussion
	Epilogue
	References

	Chapter 5: Preliminary Perspectives on Undergraduate Research in Egypt
	Background
	Undergraduate Research in Egyptian Public Universities

	Undergraduate Research at the American University in Cairo
	Strategic Partnerships
	Conclusions
	References

	Chapter 6: Undergraduate Research in Japan: Beyond the Dichotomy of Product-Oriented and Process-Oriented Approaches
	Introduction
	Undergraduate Research as Outcome Production
	Final-Year Research Project and Graduate Thesis Writing
	UR for Researcher Training in Medicine

	Undergraduate Research as Student Development
	UR in Engineering Education
	UR in Medical Education
	Investigating Medical Students’ Experience and Perception of UR

	Summary
	Future Development
	Importance of Developing an Academic Community Supporting UR
	Inter-University Collaboration and Interdisciplinary Feature

	Conclusion
	References

	Chapter 7: Undergraduate Research from Three Asian Countries
	Introduction
	Literature Review
	Methodology
	Undergraduate Research in India
	Undergraduate Research in Iraq
	Undergraduate Research in Malaysia
	Recommendations
	Conclusion
	References

	Chapter 8: Undergraduate Research in Brazil: A Study of the Contributions and Challenges for the Education of Young Researchers
	Introduction
	Scientific Initiation in Undergraduate Courses in Brazil
	Impact and Scope of Pibic in Brazil (2001 and 2013)
	Current Statistics on Pibic in Brazil
	Final Considerations
	References

	Chapter 9: Finding Inspiration: Sharing Practice and Developing Authentic Multimedia Artifacts for Supervision of Undergraduate Research in Irish Higher Education
	Introduction
	National Context and Rationale for PD in Undergraduate Supervision
	Demand for Professional Development for Undergraduate Supervisors
	Connecting with Open Educational Practices
	The Supervising Undergraduate Dissertations and Projects Module
	Methodology and Methods
	Presentation and Discussion of Findings
	Rationale for Module Participation
	Comparison of Attributes of a Good Supervisor Before and After the Module
	Perceptions of What Makes Excellent Undergraduate Research and the Role of the Supervisor to Support Excellent Work
	Perceived Module Impact on Practice
	Creation and Use of the Multimedia Resource
	Macro Level Issues

	Conclusions and Recommendations
	Appendix A: Evaluation Questionnaire
	Section A: The Basics
	Section B: The Module
	Section C: The Multimedia Resource
	Section D: Conclusion

	References

	Chapter 10: Research in Transforming Contexts: Ensuring Relevance and Impact
	Introduction and Background
	The Transforming Higher Education Context
	Niche Research Focus Areas/Themes Aligned to National Socioeconomic and Developmental Priorities
	Targeted Development of Research, Especially Multi-, Inter-, and Transciplinary Research (MIT) Toward More Integrated and Relevant Research Outcomes and Application
	Interdisciplinary Research
	Multi-, Inter-, and Transdisciplinarity (MIT)

	Developing New Cohorts of Researchers
	Conclusion
	References

	Chapter 11: Undergraduate Research in France
	France, a National Ambition for an Excellence-Oriented Research
	A Research System Combining National Research Centers and University Research Units
	Undergraduate Research in National Institutes
	Undergraduate Research in the French Universities
	University-Level Initiatives for Supporting Undergraduate Research
	Program-Level Initiatives for Supporting Undergraduate Research
	Course-Level Initiatives for Supporting Undergraduate Research
	Law
	Arts
	Social Science and Humanities
	Management and International Relations
	Sciences and Technologies

	Current Limits in Supporting Undergraduate Research in France
	Opportunities to Develop Undergraduate Research in France
	References

	Chapter 12: Undergraduate Research in German Higher Education: Tradition, Policy, and Innovation
	Introduction
	Teaching and Research in the German Higher Education Context
	Research-Based Learning and Undergraduate Research After the Bologna-Reform
	Current Trends and Debates on Research-Based Learning
	Research-Based Learning in Practice: Examples and Models
	Conclusion
	References

	Chapter 13: A Closer Look at Undergraduate Research in the United Arab Emirates
	A Drive Towards Undergraduate Research
	Undergraduate Research Support
	Undergraduate Research at Abu Dhabi University
	Undergraduate Research at Zayed University
	Undergraduate Research at United Arab Emirates University
	Undergraduate Research at New York University, Abu Dhabi
	Undergraduate Research at the American University of Ras Al Khaimah

	Conclusion
	References

	Chapter 14: The Status of Undergraduate Research in New Zealand: Promoted and Pervasive?
	Introduction
	Collecting Data on URI in New Zealand Universities
	URI: Perhaps a Pervasive Pedagogy
	University Structures and Processes for URI
	Celebrating and Showcasing URI
	Challenges of Embedding URI in New Zealand Universities
	URI in Practice
	Conclusions
	References

	Chapter 15: Transforming Undergraduate Research at Canadian Universities
	Introduction
	Defining Undergraduate Research in Canada
	Mentored Undergraduate Research
	Scaling Undergraduate Research in the Curriculum
	Supporting the Undergraduate Research Environment
	Students Driving Change
	Conclusion
	References

	Chapter 16: Critical Thinking and Scientific Integrity: Are University Students Ready Enough to Be Engaged?
	Introduction
	The Setting in Portugal
	Should Portugal Offer Undergraduate Research?
	The Plea for Scientific Literacy: Connections Between Scientific Literacy, Scientific Thinking, and Critical Thinking
	Critical Thinking and Scientific Integrity: Are Undergraduate Students Ready to Adopt It?
	References

	Chapter 17: Conclusions and Recommendations
	National Organization or Government Agency Support
	Definitions of Undergraduate Research
	Basic Models of Undergraduate Research
	Students as Producers, Faculty as Mentors
	Funding Undergraduate Research
	Undergraduate Research as Workforce Preparation
	Recommendations
	References

	Index

