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This paper identifies salient practices of faculty mentors of undergraduate research
(UR) as indicated in the extensive literature of the past two decades on UR. The
well-established benefits for students involved in UR are dependent, first and fore-
most, on high-quality mentoring. Mentorship is a defining feature of UR. As more
and different types of colleges and universities strive to meet student demand for
authentic scholarly experiences, it is imperative to identify what effective UR mentors
do in order to ensure student engagement, quality enhancement, retention, and
degree-completion. We offer an original analysis of the literature on UR mentoring in
which we identify 10 significant “lessons learned,” or evidence-based practices of
effective UR mentors that apply broadly across disciplines, students, institutions, and
mentoring approaches.

Keywords: undergraduate research, mentoring, practices, peer mentoring, quality
enhancement

Nearly two decades ago, the Boyer Commission proposed 10 recommendations for
improving undergraduate education at research universities in the USA (Boyer Commis-
sion on Educating Undergraduates in the Research University, 1998). The first recom-
mendation, “Make Research-based Learning the Standard,” ignited the movement in the
USA to include undergraduates in faculty research, both to advance faculty research
agendas and to foster students’ critical thinking, analysis, and communication skills. Fol-
lowing the Boyer Commission’s lead, by the late 1990s, US research organizations, such
as the Howard Hughes Medical Institute, National Institutes of Health, and National
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Science Foundation, funded opportunities to integrate undergraduates into the research
programs of science faculty. At a smaller scale, the Andrew Mellon Foundation sup-
ported programming for undergraduates to participate in humanities scholarly work at
liberal arts colleges. Over the next decade, numerous studies conducted in the USA, the
UK, and Canada clearly demonstrated the benefits of involving undergraduates in
research (Gillies & Marsh, 2013; Graham, Hempstead, & Couchman, 2012; Healey &
Jenkins, 2009; Hensel, 2012; Kuh, 2008; Lopatto, 2010). Now recognized as a global
phenomenon (Jenkins & Healey, 2010), the integration of research and teaching at the
undergraduate level is taking hold in Australasia (Healey & Jenkins, 2009; Sandover,
Partridge, Dunne, & Burkill, 2012), China (Wang & Wang, 2008; Yuhao, 2014), India
(Padmaja, Laxmi Ramana, & Reddy, 2015), the Middle East (Alamodi et al., 2014;
Ibnouf, Dou, & Knight, 2014), and the Netherlands (van der Rijst & Visser-Wijnveen,
2011), among other parts of the world. Both government and private funding drive the
transformation of undergraduate education in countries such as Oman (Oman Research
Council), Qatar (Qatar National Research Fund), and China (Yuhao, 2014). The first
“World Congress” of Undergraduate Research (UR) is scheduled for November 2016 at
Qatar University.

The identification of UR as a high-impact practice by the Association of American
Colleges and Universities added fuel to this global movement (Kuh, 2008). As institu-
tions in the USA have sought to improve rates of retention, degree completion, and grad-
uate/professional-school acceptance, high-impact practices (HIPs, as they have come to
be known) have received greater attention – and none more so than UR (Elgren &
Hensel, 2006; Elrod, Husic, & Kinzie, 2010; Kuh & O’Donnell, 2013; Lopatto, 2010).
Data suggesting that UR offers particular gains for students from under-served popula-
tions (Brownell & Swaner, 2010; Gandara & Maxwell-Jolly, 1999; Gregerman, 2009;
Kinzie, Gonyea, Shoup, & Kuh, 2008), along with US funding commitments to diversity
in research (e.g. McNair Scholarships, National Science Foundation supplemental fund-
ing for underrepresented students), have also stimulated broader participation. The
growth of UR has brought about significant changes in its practice in the last decade:

� expansion of UR beyond laboratory sciences – to mathematics, social sciences,
arts and humanities, and professional disciplines (Crawford, Orel, & Shanahan,
2014; DeVries, 2001; FitzGerald & Midiri, 2013; Johnson & Harreld, 2012; Klos,
Shanahan, & Young, 2011; Levenson, 2010; McDorman, 2004; Schantz, 2008;
Shanahan et al., 2015) – and, with that expansion, use of the term “Undergraduate
Research, Scholarship, and Creative Activity,” or URSCA (Crawford & Shanahan,
2014; Osborn & Karukstis, 2009);

� availability of UR opportunities in an array of institution types, including commu-
nity colleges in the USA (Brandt & Hayes, 2012; Hensel & Cejda, 2014; Thor-
sheim, LaCost, & Narum, 2010) and further-education colleges in the UK (Healey,
Jenkins, & Lea, 2014);

� broader UR experiences that include not only the traditional apprenticeship model
with an individual professor, but also more democratic, course-based experiences
(including online courses) that involve diverse groups of students in scholarly
work (Brush, Cox, Harris, & Torda, 2010; Corwin, Graham, & Dolan, 2015;
Kasprisin, Boyle Single, Single, & Muller, 2003).
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Even with significant changes in how scholarly opportunities are provided for stu-
dents, at least one facet remains constant: effective mentoring is essential to the success
of UR (Kuh, 2008; National Academy of Sciences, National Academy of Engineering,
Institute of Medicine [NAS], 1997; Osborn & Karukstis, 2009; Wenzel, 1997). The ben-
efits students gain from participating in UR depend on the quality of the mentoring they
receive (Bowman & Stage, 2002; Hensel, 2012; Ishiyama, 2007; Jones & Davis, 2014;
Linn, Palmer, Baranger, Gerard, & Stone, 2015; Mekolichick & Gibbs, 2012; National
Academy of Sciences, National Academy of Engineering, Institute of Medicine, 1997;
Pfund, Pribbenow, Branchaw, Miller-Lauffer, & Handelsman, 2006). Research shows the
need for, and the benefits of, personally-supportive UR mentoring across a variety of
contexts, including different demographic groups (e.g. nontraditional undergraduates,
first-generation students), academic disciplines, and underrepresented groups (e.g.
women in STEM fields, minority students) (Bowman & Stage, 2002; Brownell & Swa-
ner, 2010; Gregerman, 2009; Guterman, 2007; Jones, Barlow, & Villarejo, 2010; Ken-
dricks, Nedunuri, & Arment, 2013; Locks & Gregerman, 2008; Osborn & Karukstis,
2009). Despite the need for strong UR mentors, overarching guidelines on what makes
for “good” mentoring do not exist. Much of what can be learned about effective prac-
tices is based on faculty self-reports and student perspectives on what they favored about
their mentors. Other mentoring practices can be inferred from the broader literature about
what makes UR successful; e.g. because students gain confidence and oral-communica-
tion skills from presenting their work at conferences (Mabrouk, 2009; Mekolichick &
Bellamy, 2012), one can surmise that effective mentoring includes taking students to
conferences and helping them prepare for presentations.

Reports on the particular attitudes and concrete practices of successful UR mentors
often come from faculty sharing their own experiences in particular, disciplinary settings
(Cooley, Garcia, & Hughes, 2008; Laursen, Hunter, Seymour, Thiry, & Melton, 2010;
Shore, 2005; Wayment & Dickson, 2008). Although such self-reporting on effective
mentoring is often anecdotal and based on small numbers of student participants, it
nonetheless presents an opportunity for identifying patterns of behaviors and attitudes in
mentoring relationships deemed successful by those involved in them. Similar limitations
associated with self-reporting – as well as similar opportunities for examining patterns of
responses – exist in student surveys about the mentoring they have received. While stu-
dents may be able to speak about effective (or ineffective) practices only in terms of their
own mentors, themes can be inferred from student survey data from different types of
institutions and academic disciplines. A comprehensive analysis of patterns in the litera-
ture pertaining to UR mentoring has not been carried out, however. This review identi-
fies from over 100 peer-reviewed articles what makes for successful UR mentoring, in
order to inform and support faculty mentors and the administrators who recruit, train,
and help sustain them.

Method

Five scholars who mentor undergraduate researchers in different disciplines and different
types of institutions in the USA and the UK conducted this narrative review of the litera-
ture. Each identified, read, and analyzed peer-reviewed articles and books located
through EBSCO and ERIC databases and the CUR Quarterly and Perspectives on
Undergraduate Research and Mentoring websites with keywords “undergraduate
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research,” “mentor,” “mentoring,” “best practices,” “strategies,” and “challenges.” Key-
words were adjusted throughout the process to isolate articles that explicitly addressed
mentoring practices. References from preliminary articles were used to identify further
pertinent literature. Each of the five researchers focused on a pre-identified area of the lit-
erature, which frequently overlapped with one another: (a) general “best practices” of
mentoring undergraduates, (b) faculty in various disciplines sharing what they do in
mentoring UR, (c) student survey and interview data about the mentoring they received,
(d) particular mentoring needs of underrepresented students, and (e) peer and graduate-
student/postdoc mentoring of UR. Through this review, 10 practices emerged as widely
effective. Each practice fit within the broad context of support that Thiry and Laursen
(2011) deemed as integral components of UR mentoring: intellectual support, personal/
emotional support, and professional socialization. Intellectual support refers to helping
“with problem-solving or identifying the ‘next steps’ of the experiment” (p. 776); a men-
tor provides personal/emotional support by being “supportive, accessible, friendly, and
[by taking] an interest in [students]” (p. 776); and professional socialization support
includes “transmitting the values and norms of the profession, along with essential disci-
plinary knowledge and skills” (p. 775).

The 10 practices identified through this review serve to form a pedagogy of mentored
UR (see Table 1). The practices are identified in the approximate order in which faculty
would engage in mentoring undergraduate researchers, with an understanding that the
stages of planning, researching, and disseminating the findings are iterative and not
directly linear.

Salient Mentoring Practices

Salient Practice #1: Engage in Strategic Pre-planning

The first salient practice of UR mentoring is to do strategic pre-planning in order to be
ready to respond to students’ varying needs and abilities throughout the research process.
Several scholars have noted that in order to help undergraduates develop research and

Table 1
Ten Salient Practices of Undergraduate Research Mentors

1. Do strategic pre-planning in order to be ready to respond to students’ varying needs and
abilities throughout the research process.

2. Set clear and well-scaffolded expectations for undergraduate researchers.
3. Teach the technical skills, methods, and techniques of conducting research in the discipline.
4. Balance rigorous expectations with emotional support and appropriate personal interest in

students.
5. Build community among groups of undergraduate researchers and mentors, including

graduate students, postdoctoral fellows, and any other members of the research team.
6. Dedicate time as well to one-on-one, hands-on mentoring.
7. Increase student ownership of the research over time.
8. Support students’ professional development through networking and explaining norms of the

discipline.
9. Create intentional, laddered opportunities for peers and “near peers” to learn mentoring skills

and to bring larger numbers of undergraduates into scholarly opportunities.
10. Encourage students to share their findings and provide guidance on how to do so effectively

in oral and poster presentations and in writing.
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communication skills, it is important to take into consideration the wide variability in
their levels of preparation, motivation, and skills, and to be ready to guide their progress
closely (Lown, 1993; Mabrouk & Peters, 2000; Malachowski, 1996; Merkel & Baker,
2002; Schultz, 2001; Shore, 2005). Laursen et al. (2010) suggested that mentors manage
the different needs and abilities of students by giving extensive consideration to project
selection and planning. They identified four characteristics of a good UR project: (a)
“Must start at a theoretical level that undergraduates are capable of understanding, given
their year in school and course background”; (b) “Must draw on skills that students
already possess or can learn quickly enough, to give them a chance to progress in the
time available”; (c) “Should have a modest scope that can be either simplified or
extended”; and (d) “Should have a good chance of producing results within the time
frame available” (p. 148).

Planning the timetable for UR was recommended by Cox and Androit (2009) as
well, as they found that bringing students into a research team early and planning for
long-term collaboration served the mentor as well as the students. More progress could
be made on the research when mentors invested time early in the process to plan and get
organized. Undergraduates also became more invested in research projects over time and
accomplished more the longer they participated (Cox & Androit, 2009). Alternatively,
the authors found that engagement for a short period of time (i.e. one semester or sum-
mer) did not adequately prepare students to understand and investigate a research topic,
despite positive interactions with a mentor (Cox & Androit, 2009).

While on the one hand researchers have recommended giving careful consideration
to the feasibility and timeline of a proposed project for undergraduates, they have also
implied that mentors should not underestimate students’ ability to do authentic scholar-
ship. Mentors have been urged to include students in work that makes a unique contribu-
tion to the discipline and offers student–researchers authentic research experiences – i.e.
those that prompt students to think about and try to solve real problems (Craig, 1999;
Laursen et al., 2010; Merkel & Baker, 2002; Shellito, Shea, Mueller-Solger, & Davis,
2001; Shore, 2005). The implication for mentors’ practices in these studies is to prepare
for successful undergraduate-research experiences long before the actual research com-
mences, evaluating the proposed project’s feasibility, scope, significance in the discipline,
and potential for student engagement in authentic problem-solving.

Salient Practice #2: Set Clear and Well-Scaffolded Expectations

The second salient practice to emerge from the literature is to set clear and well-scaf-
folded expectations of undergraduate researchers. Malachowski (1996) noted that once
research is underway mentors need to be sensitive to how much guidance or structure
different students require. Students’ needs fluctuate at various points in the project; those
in the initial stages of research often need more hands-on mentoring than they will at
later points (Malachowski, 1996; Merkel & Baker, 2002; Schultz, 2001). Likewise,
Moore, Dueweke, Newton, and Stevens-Russ (2005) called for scaffolded research
assignments, which build in strong mentor support in the early phase of the project and
gradually lead to more student independence.

To facilitate a scaffolded approach, Mabrouk (2003) recommended that mentors
jointly create clear, structured plans and outline their expectations through learning
contracts with students. Abdel-Qader (2004) said that students conducting research for
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credit (e.g. as an independent study) should be given a syllabus, just as in a traditional
course, which clearly lays out goals and expectations of the work. In addition to expecta-
tions related to research protocols and outcomes, several authors have noted the impor-
tance of outlining expectations related to interpersonal dynamics (Gray, 2000; Lown,
1993; Merkel & Baker, 2002; Shellito et al., 2001; Shore, 2005). In this way, students
gain a better understanding of what is required regarding roles and interactions among
the team members and how their work will be evaluated.

Salient Practice #3: Teach Technical Skills, Methods, and Techniques

The third salient practice of UR mentoring is teaching technical skills, methods, and
techniques. Once the preparations have been made and expectations for the work are
established and communicated, effective mentors start instructing students in research
procedures. Several articles have pointed out that teaching students the technical skills,
methods, and techniques necessary to conduct scholarly work in the discipline is the
mentor’s primary responsibility (Benson, 2002; Bowman & Stage, 2002; Gafney, 2005;
Lown, 1993; Merkel & Baker, 2002; Shore, 2005). Concurrently, mentors should empha-
size the importance of engaging in research in a safe and ethical manner (Benson, 2002;
Lown, 1993; Merkel & Baker, 2002). Depending on the discipline and the nature of the
project, this more technical practice might include instruction related to following labora-
tory experiment protocols, navigating pertinent databases, utilizing studio equipment,
accessing archival sources, and/or operating computational software. The intended skill
set not only varies by discipline and scholarly purpose, but according to Schultz (2001),
should also be personalized and intentionally suited to a student’s goals.

Salient Practice #4: Balance Rigorous Expectations with Emotional Support and
Appropriate Personal Interest in Students

Fourth, UR mentors are advised in the literature to balance rigorous expectations of
undergraduate researchers with emotional support and appropriate personal interest. Sev-
eral authors have concluded that mentors’ positive and constructive feedback to under-
graduate researchers is critical to student success (Gray, 2000; National Academy of
Sciences, National Academy of Engineering, Institute of Medicine, 1997; Shellito et al.,
2001). Especially when students make first attempts at writing about research and pre-
senting the results of their work, Shellito et al. (2001) noted that mentors’ encourage-
ments can significantly ease student anxiety and lack of self-esteem. Several researchers
have pointed out that a UR experience represents the first time most students have
engaged in scholarly research, emphasizing the need for mentors to be approachable and
available to students (Gafney, 2005; Mabrouk & Peters, 2000; Shellito et al., 2001;
Shore, 2005).

Mentors have been advised to make concerted efforts to get to know student-
researchers as individuals to help meet their emotional needs as well as their learning
requirements (Craig, 1999; Gray, 2000; Mabrouk & Peters, 2000; National Academy of
Sciences, National Academy of Engineering, Institute of Medicine, 1997; Shellito et al.,
2001; Shore, 2005). In fact, an early text on UR mentoring was titled Adviser, Teacher,
Role Model, Friend: On Being a Mentor to Students in Science and Engineering
(National Academy of Sciences, National Academy of Engineering, Institute of
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Medicine, 1997). A text used in dozens of UR programs in the USA, Entering
Mentoring: A Seminar to Train a New Generation of Scientists, holds as one of its three
goals to guide mentors to “build a relationship based on trust and respect” with
undergraduate researchers (Handelsman, Pfund, Lauffer, & Pribbenow, 2005, p. 9). The
seminar materials provide several specific ideas for fostering appropriate personal rela-
tionships with UR mentees, including engaging in “simple joint activities” such as
attending lectures together (p. 44).

Several authors recounting students’ perspectives on the mentoring they received
have corroborated the importance of social-emotional support (Behar-Horenstein,
Roberts, & Dix, 2010; Falconer & Holcomb, 2008; Hakim, 1998; Ishiyama, 2007;
Kardash, 2000; Mabrouk & Peters, 2000; Mekolichick & Gibbs, 2012; Shellito et al.,
2001; Showman, Cat, Cook, Holloway, & Wittman, 2013; Yaffe, Bender, & Sechrest,
2012). Falconer and Holcomb (2008) reported that students valued the affective and rela-
tional components of a mentored research experience more than measurable learning
activities and outcomes. In several studies, students have placed the most value on men-
tor practices that foster deep student–faculty relationships and consider the following
mentor traits vital to a successful UR experience: high level of availability (regular meet-
ings), trustworthiness, capacity for network development beyond their own academic
department, and ability to guide students through the research and writing process
(Falconer & Holcomb, 2008; Gafney, 2005; Lopatto, 2004; Mekolichick & Gibbs, 2012;
Shellito et al., 2001).

In comparing attitudes of first-generation and continuing-generation students (i.e.
students from college-educated families), some researchers found that first-generation
students distinctly emphasized pragmatic needs, such as career and graduate-school
planning, over affective needs, whereas continuing-generation students primarily valued
factors related to the student–mentor relationship (Ishiyama, 2007; Mekolichick &
Bellamy, 2012; Mekolichick & Gibbs, 2012). For example, continuing-generation stu-
dents placed higher importance on their mentor’s friendliness than did first-generation
students, who prioritized expertise and rated friendliness as the least important among
several mentor traits (Ishiyama, 2007; Mekolichick & Bellamy, 2012; Mekolichick &
Gibbs, 2012). However, first- and continuing-generation students reported accessibility
and communication skills as very important (Ishiyama, 2007; Mekolichick & Bellamy,
2012; Mekolichick & Gibbs, 2012), suggesting that even students with pragmatic needs
for mentor expertise want that expertise communicated by open, approachable mentors.

Social–emotional support of mentors has been shown to be even more important for
underrepresented minority students involved in UR than for their peers in the majority.
Students of color have emphasized more often than White students the value of personal
connections with and emotional support from their UR mentors (Davis, 2007; Ishiyama,
2007; Kendricks et al., 2013; Mekolichick & Gibbs, 2012; Schwartz, 2011). Whereas
White students highlighted how mentors could help them get started in their careers,
such as by helping them network in the field, students of color emphasized the impor-
tance of just having a faculty mentor whom they could trust. For underrepresented
minority students, the “affective and interpersonal nature of the UR relationship may be
just as significant as the academic” (Schwartz, 2011, p. 537). Schwartz (2011) explained
that UR mentors of students of color who provide “emotional output, listening, […]
empathy, and […] advice” help them negotiate a majority-White academic world
(p. 537). Therefore, some studies have concluded that UR mentors of underrepresented
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students require heightened attentiveness to empathy, emotional output, and long-term
investment in the relationship (Kendricks et al., 2013; Schwartz, 2011; Wilson et al.,
2012).

Salient Practice #5: Build Community Among Members of the Team

The fifth salient practice is for UR mentors to build community among members of the
research team. In addition to fostering appropriate social–emotional ties with their under-
graduate researchers, mentors who work with more than one student at a time often help
build trusting interpersonal relationships among the team members. Faculty mentors have
noted the benefits of regular meetings for a research team, so all parties know what has
been accomplished and what is next in the research process (Bowman & Stage, 2002;
Buddie & Collins, 2011). While one-on-one mentoring by a faculty member is associated
with the highest impact for students (Kuh, 2008; Lopatto, 2003), the reality is that many
students gain research experience in a tiered model, under the mentorship of post-docs,
graduate students, and/or more experienced undergraduate peers; intentionally building
community among the team members is well worthwhile (Edgcomb et al., 2010;
Edwards et al., 2011; Dolan & Johnson, 2009; Harrison, Dunbar, Mageeney, & Lopatto,
2010; Jordan & Brooks, 2013; Mahlab, 2010; Sloane, 2010). Peer and near-peer-mentor-
ing approaches to UR spread the benefits of immersive mentored research across a
greater number of students. Such approaches benefit the students being mentored and
those doing the mentoring as well. In guiding each other, peers and near-peers learn the
content and skills more deeply and may even develop their own pedagogy. Students
mentored in a tiered team have reported appreciating a supportive environment for learn-
ing. Peer and near-peer mentors accommodated different learning styles, created a partic-
ipatory learning environment, helped to develop undergraduates’ critical-thinking and
problem-solving skills, and were seen as approachable.

In addition to facilitating clear, organized, regular meetings for the team and inten-
tionally establishing tiered mentoring opportunities, faculty mentors who plan informal
activities outside of work time may help maintain students’ interest in the research
(Bender, Webster, & Blockus, 2008) and promote a sense of community, which has been
tied to student success in UR (Nagda, Gregerman, Jonides, von Hippel, & Lerner, 1998).
Engagement in group activities around a common interest have helped small and large
groups of undergraduate researchers connect with each other and their faculty, graduate-
student, and/or postdoctoral-fellow mentors at different types of institutions (Bender
et al., 2008). In US institutions, for example, the activities have included field trips, tal-
ent shows, and sports and games (Bender et al., 2008).

Salient Practice #6: Dedicate Time to One-On-One, Hands-On Mentoring

Sixth among the salient practices is dedicating time to one-on-one, hands-on mentoring,
even when mentoring a group of researchers. Cox and Androit’s (2009) comparative
study of student research skills from both the students’ and mentors’ perspectives
pointed to the importance of hands-on mentoring practices. Students who spent less time
with their mentor rated their own abilities higher than did students who spent more time,
“operating under false assumptions that they were making satisfactory progress as
researchers” (p. 34). When evaluating student abilities on a variety of tasks, faculty
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mentors consistently rated students lower than the students themselves did, but student
ratings were more closely aligned with mentors when they spent more time with their
mentors. The vital importance to students of time with their faculty mentors was a key
finding by Behar-Horenstein et al. (2010). Their study revealed a discrepancy between
what faculty reported (e.g. weekly meetings, open-door policies) and what students
described in terms of time with their mentors. The small sample of students said they
wanted more time with their faculty mentors for guidance and advice (Behar-Horenstein
et al., 2010).

Similar findings about the value of time-intensive, hands-on mentoring have been
reported in the literature for two decades. Cortinas, Schneider, Straka, Beasley, and
Machacek (1996) found that the success of their National Science Foundation (NSF)
Research Experience for Undergraduates (REU) was due largely to the “significant com-
mitment” of mentors working closely with students. Shellito et al. (2001) reported that
student learning and time spent with their mentor during a research experience were
strongly related. In fact, students who spent little one-on-one time with their mentors
expressed resentment about their research experience (Shellito et al., 2001).

Salient Practice #7: Increase Student Ownership Over Time

The seventh salient practice of UR mentoring is to increase student ownership of the
research over time. Johnson and Harreld (2012) found that by investing time in
one-on-one mentoring (the sixth salient practice), mentors helped students gain confi-
dence in their ability to do the work and develop independence. One student reported
after a group research study in history that their mentor “was always ready to help us
with our many difficulties,” so “the team finally arrived at the point where we were self-
sufficient” (Johnson & Harreld, 2012, p. 370).

Shore’s (2005) review of UR mentoring practices indicated that successful mentors
have approached their interactions with mentees as with those with a junior colleague.
Several researchers have advocated for UR environments in which all students (a) under-
stand how their tasks relate to the larger project goals, (b) feel welcome to provide opin-
ions about the work, (c) are listened to with patience and openness, (d) become more
autonomous as they are given ownership of specific tasks and important aspects of the
overall project, and (e) do work that will ultimately help them clarify and prepare for
their career goals (Benson, 2002; Craig, 1999; Mabrouk & Peters, 2000; Merkel &
Baker, 2002; National Academy of Sciences, National Academy of Engineering, Institute
of Medicine, 1997; Shellito et al., 2001; Shore, 2005). The experience becomes transfor-
mative for the undergraduate researchers when they have a sense of ownership in the
project (Laursen et al., 2010; Malachowski, 1996).

Encouraging student investment in a collaborative project promotes shared responsi-
bility as well as shared power (González, 2006). Rather than simply giving advice and
dispensing their knowledge, effective mentors have been said to share power by advocat-
ing for students’ needs and goals (González, 2006). Researchers at the National Acad-
emy of Sciences, National Academy of Engineering, Institute of Medicine (1997) made
the case in one of the earliest publications on UR mentoring that mentors should resist
the temptation of holding their power over undergraduates. Instead, mentors were urged
to ask for feedback from students about their mentoring, reflect on what they learn, and
use student feedback to try to improve their mentoring and the environment for
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student-researchers (Gray, 2000; National Academy of Sciences, National Academy of
Engineering, Institute of Medicine, 1997; Shore, 2005).

Power sharing with undergraduate researchers has been discussed most often in the
literature about mentoring underrepresented minority students. Davis (2007) urged
mentors to take a collaborative approach to including students of color in their work, as
opposed to adopting the individualistic attitudes that prevail in some academic settings.
By intentionally including diverse voices and experiences, successful mentors have
benefited their own careers as well as their students’ advancement (Davis, 2007;
González, 2006).

Salient Practice #8: Support Students’ Professional Development through
Networking and Explaining Norms of the Discipline

The eighth salient practice in the literature about UR mentoring is supporting students’
professional development through networking and explaining the norms of the discipline.
For students to become invested in the work and responsible for their roles in the
research or creative process, the literature suggests it is important for mentors to foster
an environment that will allow them to develop professionally. A primary means of pro-
fessional development is providing networking opportunities for students such as intro-
ducing them to colleagues on campus and at professional conferences (Mabrouk, 2009;
Mabrouk & Peters, 2000; National Academy of Sciences, National Academy of Engi-
neering, Institute of Medicine, 1997; Shore, 2005). Mabrouk (2009) found that students
attending a conference reported that the most valuable experiences were informal activi-
ties such as discussions held in coffee shops and other off-campus sites that allowed
them to network; such conversations were identified as even more beneficial than pre-
senting their research. Mabrouk recommended that mentors make the introductions and
facilitate the initial interactions.

Professional socialization provided by a faculty mentor has been shown to be even
more significant for underrepresented minority students and first-generation students.
First-generation students reported wanting, first and foremost, UR mentors that are
experts in their field who could provide access to networking opportunities and to well-
respected and powerful connections (Ishiyama, 2007; Mekolichick & Bellamy, 2012;
Mekolichick & Gibbs, 2012). Effective mentors were said to expand students’ networks
by introducing them to others in the field; they helped students navigate the unwritten
rules and norms of the profession; and they wrote strong, specific, substantive letters of
recommendation (Campbell & Campbell, 2007; Davis, 2007) – providing access to pro-
fessional opportunities that are otherwise very difficult to obtain for students without
family or friends with experience in higher education.

Salient Practice #9: Create Intentional Opportunities for Peers and Near-Peers to
Learn Mentoring Skills

Ninth among salient practices is for faculty mentors to create intentional opportunities
for peers and near-peers to learn mentoring skills, i.e. to involve students in the practice
of UR mentoring. In the context of peer-mentoring scenarios, the function of a peer men-
tor holds many similarities to that of a faculty mentor, including the creation of a sense
of community among the researchers, guiding students to make deep connections,
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role-modeling characteristics of a successful researcher, and acknowledging the need to
address different learning styles (Mahlab, 2010; Packard, Marciano, Payne, Bledzki, &
Woodard, 2014). However, there are significant training implications for developing the
capabilities of first-time peer or near-peer mentors. The University of Wisconsin
(Madison) training program Entering Mentoring has been used in many institutions to
train both graduate students and faculty (Pfund et al., 2006). Packard et al. (2014) found
that the ideal peer-mentoring setting is one in which the faculty member has made clear
to all involved the student mentor’s role of authority in the group. Dolan and Johnson
(2009) revealed that positive mentoring relationships involving graduate students
required clear boundaries, especially where there were overlaps between faculty and
graduate students mentoring the same undergraduate. As a result of recognizing the
potential for duplication of the mentoring role between faculty and graduate students,
some institution-wide schemes have evolved in a different direction so that the graduate
students offer a mentoring role that is different from that of faculty. Sloane (2010)
described this shift in philosophy in one university mentoring program as a result of
recognition that the student mentors had no power to assess students’ work and that they
were not content experts. Their responsibilities therefore changed from trying to replicate
the role of a faculty mentor to serving as a facilitator of scholarly thinking.

The role of faculty in the peer-mentoring process has varied according to the aims of
the program and the degree to which student mentors were acting as a replacement for
faculty rather than enhancing what faculty do as mentors. Overseeing the research work
of a team with diverse backgrounds and levels of experience has been seen in the litera-
ture as a core capability. Faculty mentoring practices mostly involved the design and
management and delegation of mentoring to graduate and undergraduate peer mentors.
The implications for faculty of Dolan and Johnson’s (2009) research, where mentors
were graduates and postdoctoral students, are threefold: (a) Make an informed decision
on when to involve a graduate student in mentoring, so that this is an intentional prac-
tice. Edwards et al. (2011) suggested it is possible that as a result of being mentored by
a graduate student rather than a faculty member undergraduate mentees understood better
what they do not know (p. 310). (b) Focus time with graduate mentors and undergradu-
ate mentees at the start of the dyad and frame challenges as learning opportunities at this
early stage. (c) Stress to the graduate mentors the learning benefits that they will accrue
from the process, over and above any instrumental gains that may serve as a primary
motivation. The role of faculty was therefore to help the peer/near-peer mentors think
through and articulate their learning. Pfund et al. (2006) highlighted the importance of
mentoring practices oriented to personal and emotional support; in addition to assessing
students’ understanding, their practices included discussions of diversity, how to foster
mentees’ autonomy, and the importance of showing interest in mentees as individuals by
being available, an attribute echoed by Mabrouk and Peters (2000).

Salient Practice #10: Encourage and Guide Students through the Dissemination of
their Findings

The 10th salient practice of UR mentors is to encourage and guide students through the
dissemination of their findings. Several researchers have focused on how mentors can
help students disseminate research findings in oral and written form such as conference
presentations, research reports, and journal articles (Bowman & Stage, 2002; Craig,
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1999; Mabrouk, 2009; Mabrouk & Peters, 2000; Merkel & Baker, 2002; Shellito et al.,
2001; Shore, 2005; Spronken-Smith et al., 2013; Walkington, 2012, 2014; Walkington,
Edwards-Jones, & Gresty, 2013). As a final stage of the research process involves the
dissemination of results, Laursen et al. (2010) argued that developing student under-
standing of the avenues for dissemination (and the processes involved in that dissemina-
tion) will allow them to develop a greater appreciation for what it means to be a
researcher and scholar while, in turn, developing their oral and written communication
skills. The students interviewed by Behar-Horenstein et al. (2010) emphasized the value
of their mentors encouraging them to present in informal settings, such as lab-group
meetings, as well as at professional meetings. Ishiyama (2007) and Mekolichick and Bel-
lamy (2012) found that undergraduates from diverse demographic groups indicated that
one of the most important actions their mentors had taken was bringing them to confer-
ences and encouraging them to disseminate their work.

Implications

Through a narrative review of the literature, this paper has revealed 10 salient practices
which form a pedagogy of mentored UR. At their core, these practices corroborate the three-
pronged focus of UR mentoring described by Thiry and Laursen (2011), which highlighted
the need for facilitating intellectual support, personal/emotional support, and professional
socialization throughout the research experience. Our outline of salient mentor practices
expands upon these important themes by identifying actionable practices that can be imple-
mented across a diverse range of contexts. The identification of these salient practices also
allows for them to be used in preparing and training faculty for UR mentoring.

While the literature acknowledges the challenges associated with mentored UR in
terms of faculty time, compensation, and institutional resources, few sources acknowl-
edge the challenges posed by the changing landscape of higher education. A pedagogy
for UR in the future needs to acknowledge and adapt to the way in which the context of
research-based learning in universities is evolving. If UR is for all students (Healey &
Jenkins, 2009) there are implications for being able to scale up research teams while
maintaining a quality experience where students feel supported emotionally as well as
academically. The USA as a context for UR is perhaps atypical in that research is institu-
tionally resourced through embedded administrative support structures, and funding is
available, particularly in the sciences, to engage students in faculty research. In fact,
institutional investment in UR in the USA is now so significant that the Council on
Undergraduate Research recently published a “next-generation road map” to guide col-
leges and universities through development and expansion of UR programs (Kinkead &
Blockus, 2012). In addition, there is a long legacy of mentored UR through summer pro-
grams. In other parts of the world, universities deal with large student numbers and adopt
an inclusive model such that research experiences are embedded and mainstreamed
which can preclude close relationships between faculty mentor and mentee, yet all stu-
dents could potentially benefit from a mentored UR experience. Opening up the number
of research opportunities to a growing and more diverse student body represents a major
opportunity, and commensurate challenges arise.

In addition, there are some elements of the changing nature of higher education that
pose a significant challenge to the American model of mentored student research.
Research and teaching are increasingly being separated as activities with a proliferation
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of short-term “teaching only” and “research only” contracts to cope with large student
numbers. The increasingly short-term nature of academic contracts is leading to precari-
ousness, and long-term research projects could be at risk. Solving complex global prob-
lems will require team-based solutions and students will need to be able to communicate
across disciplines. A pedagogy of one-to-one mentoring may not be best placed to pre-
pare students for authentic real-world research; mentoring interdisciplinary teams may
require mentors to work more collaboratively.

Just as students are forming international flows as a result of increased mobility (Alt-
bach, Reisberg, & Rumbley, 2009), expert faculty mentors may become more mobile as
institutions form international collaborations. One evolving solution could involve virtual
laboratories where student research teams are dispersed across the globe and technology
is used to mediate the communication between mentees and mentors.

We therefore propose these 10 practices as a pedagogy for current mentoring rela-
tionships and will endeavor to explore, through our future research, methods in which
mentoring relationships are changing in the face of new challenges and developments in
higher education and how each of these practices may respond to the changing landscape
in our institutions and national systems.
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