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ABSTRACT

In 2014, the National Institutes of Health invested $31 million in 10 primary institutions
across the United States through the Building Undergraduate Infrastructure Leading to Di-
versity (BUILD) program; one requirement of BUILD is sending undergraduate trainees from
those primary institutions to partner institutions for research experiences. Mechanisms like
BUILD are designed to broaden research opportunities for students, especially those from
underrepresented backgrounds. However, to our knowledge, no studies have examined
faculty willingness to mentor undergraduates from other institutions through structured
training programs. Survey data from 536 faculty members at 13 institutions were collected
in Fall 2013 and analyzed using multiple statistical techniques. Results show that faculty
who valued the opportunity to increase diversity in the academy and those who believed
that mentoring undergraduates benefited their own research expressed greater willing-
ness to serve as research mentors to visiting undergraduates, and faculty who perceived
that they did not have the ability to accommodate additional students expressed less will-
ingness to do so. Most respondents viewed student and faculty incentives as motivating
factors in their willingness to mentor, but their perspectives on different types of incentives
varied based on faculty career stage, discipline, and research funding status. Results have
important implications for designing multi-institutional undergraduate research training
programs.

INTRODUCTION

Research with a faculty mentor is crucial for undergraduate student success (Volkwein
and Carbone, 1994; Nagda et al., 1998; Tompkins, 1998; Kardash, 2000; Wasserman,
2000; Hathaway et al., 2002; Ishiyama, 2002; Bauer and Bennett, 2003, 2008; Lopatto,
2004; Seymour et al., 2004; Pike and Kuh, 2005; Hunter et al., 2007; Kuh et al., 2007;
Cole and Espinoza, 2008; Russell, 2008; Laursen et al., 2010; Espinosa, 2011). The
retention and success of underrepresented minority students in particular has been
shown to be strongly related to faculty-mentored undergraduate research experiences
(Cronan-Hillix et al., 1986; Hill et al., 1989; Luna and Cullen, 1995; Campbell and
Campbell, 1997; Brown et al., 1999; Stromei, 2000; Hunter, 2002). However, all stu-
dents do not have the same opportunities to take part in faculty-mentored research. In
a national study, the American Association for Colleges and Universities found that
underserved students (e.g., Hispanic and first-generation students) engaged in signifi-
cantly fewer high-impact education practices, including undergraduate research, than
their traditionally advantaged peers (e.g., white and non-first-generation students;
Finley and McNair, 2013).
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Underserved and underrepresented minority students are
missing out on faculty-mentored research opportunities because
many of them are enrolled in resource-strapped institutions of
higher education that lack personnel and monetary support for
research. It is difficult for students attending low-resource insti-
tutions to find a research mentor, because there are fewer
research-active faculty and, often, many part-time instructors.
Clearly, increasing the numbers of underrepresented students
who pursue advanced science, technology, engineering, and
mathematics (STEM) degrees and enter research careers
requires systematically expanding opportunities for students to
engage in research with, and be mentored by, faculty who are
external to their institutions. Therefore, interinstitutional
research training programs are needed.

The need for these sorts of training programs has been rec-
ognized by funding agencies, and a growing number of U.S.
institutions have been supported by the National Institutes of
Health (NIH) and the National Science Foundation (NSF) to
provide intensive, faculty-mentored summer research experi-
ences to visiting students over the past 20 yr. For example, the
Summer Undergraduate Research Experience (SURE) Program
at Emory University, underwritten by the Howard Hughes Med-
ical Institute and other funding partners, has been training
undergraduate students for 25 yr. During their 10-wk summer
program, SURE fellows live on the Emory campus and conduct
full-time mentored research. They also receive training in mul-
tiple competencies and are provided opportunities to develop
fundamental skills for success in research. Evaluations of sum-
mer research training programs indicate that interinstitutional
programs serve as effective routes to research careers for under-
graduate students (Frantz et al., 2006). Specifically, working
with an external faculty mentor during the summer has positive
impacts on students’ levels of interest in, preparedness for, and
actual pursuit of graduate study and professional careers in the
sciences (Foertsch et al., 1997; Alexander et al., 2000; Schowen,
2002; Frantz et al., 2006; Gum et al., 2007). Additionally, sum-
mer research programs greatly improve students’ research
skills, knowledge, and research productivity (Kremer and Brin-
gle, 1990; Kardash, 2000; Burnley et al., 2002; Zydney et al.,
2002; Lopatto, 2004; Seymour et al., 2004; Gum et al., 2007;
Butler et al., 2008). Overall, doing research in the summer is an
intensive, enjoyable, and beneficial learning experience for
most students (Alexander et al., 2000). Faculty mentors are
critical to the success of summer research programs, because
they function as role models for students, support and encour-
age students through individual mentoring relationships, and
build students’ confidence to pursue and persist in graduate
degrees (Alexander et al., 2000). An open and congenial rela-
tionship with one’s mentor and a good experience in his or her
lab have been assessed by students as important factors in the
success of summer research programs (Foertsch et al., 1997;
Lopatto, 2004; Falconer and Holcomb, 2008). Therefore, stu-
dent and programmatic success in undergraduate research ini-
tiatives can be directly linked to the ability of these programs to
recruit and retain excellent faculty mentors (Zydney et al.,
2002).

Given the direct influence faculty mentors have on students
and the success of undergraduate research programs, it is
important to study factors influencing faculty participation in
interinstitutional research programs. Some empirical studies
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have examined faculty willingness to mentor undergraduate
students (Eagan et al., 2011; Gates et al., 1999; Kardash, 2000;
Merkel, 2001; Chopin, 2002; Johnson, 2002; Zydney et al.,
2002; Prince et al., 2007; Webber et al., 2013). While import-
ant, those studies have limitations in terms of focusing only on
faculty—student mentoring in the same institution. Among the
few studies focused on external faculty mentors, researchers
found that one of the key challenges many undergraduate sum-
mer research programs are facing is the recruitment of faculty
members who are willing to mentor undergraduate students
from other institutions (Frantz et al., 2006); and for some fac-
ulty, having enough time to take on additional summer stu-
dents was the major obstacle in their ability to mentor external
students (Foertsch et al., 1997). Although studies have sug-
gested that program incentives—including faculty workload
reductions, financial stipends, or credit toward promotion/ten-
ure—might encourage faculty to mentor undergraduate stu-
dents in general (Boyle and Boice, 1998; Dunham-Taylor et al.,
2008; Zellers et al., 2008), none has compared different types
of program incentives or examined characteristics influencing
faculty preferences for incentives such as research funding sta-
tus, career stage, or discipline. To inform the design of effective
interinstitutional research training programs, more refined
knowledge regarding factors influencing faculty willingness to
mentor is needed.

This paper extends current knowledge by focusing on deter-
minants of faculty willingness to mentor visiting undergraduate
students via interinstitutional research training programs. Our
interest is twofold. First, we seek to identify factors shaping
faculty members’ motivation to mentor undergraduates from
other universities through a structured research training pro-
gram. Second, we aim to clarify the types of incentives that
faculty view as most important in their decision to mentor visit-
ing undergraduate students, and how the importance of spe-
cific types of incentives varies based on faculty research fund-
ing, career stage, and discipline. We examine these three faculty
characteristics, because we hypothesize that each influences the
importance that faculty members ascribe to specific types of
incentives and also because each is practically relevant to the
design of interinstitutional research training programs that suc-
cessfully recruit and adequately support faculty as mentors.
Our analysis is based on results from a survey of faculty mem-
bers conducted across 13 research universities that form part of
the University of Texas at El Paso’s (UTEP) NIH-funded BUILD-
ing SCHOLARS network (http://buildingscholars.utep.edu).

DATA AND METHODS
The analyses presented in the paper answer two research
questions:

1. Which factors predict faculty willingness to mentor under-
graduate students from another university through an inter-
institutional research training program?

2. Which incentives are faculty members most interested in
receiving in order to accept a visiting undergraduate
research mentee?

To answer research question 1, we report results from a gen-
eralized linear model (GzLM) examining the influences of dif-
ferent factors on faculty motivation to mentor undergraduate
students visiting from another university. With regard to
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research question 2, we conducted descriptive and bivariate
analyses with a suite of variables related to types of incentives
that an interinstitutional research training program could
potentially offer to faculty mentors. In addition to describing
preferences for incentives for the group of faculty under study,
we examined differences in preferences for incentives based on
faculty research funding, career stage, and discipline.

Study Context: UTEP and Its BUILD program

UTEP is one of the nation’s leading contributors to diversity in
higher education, specifically through the provision of educa-
tional opportunities for the rapidly growing, albeit socially and
economically disadvantaged, U.S. Hispanic population. UTEP
ranks second among all universities in the continental United
States in conferring bachelor’s degrees on Hispanics (UTEP
CIERP, 2013). Washington Monthly’s 2013 rankings place UTEP
as the seventh-best U.S. university overall, which is largely
attributable to UTEP’s number one ranking in the “social mobil-
ity” category.

In 2014, the NIH invested $31 million in 10 primary institu-
tions across the United States through the Building Undergrad-
uate Infrastructure Leading to Diversity (BUILD) program. As
one of the primary institutions, UTEP is addressing the needs
of students in the U.S. Southwest through a multi-institution
consortium that includes Texas, New Mexico, and Arizona,
states that are home to dense concentrations of Hispanic and
Native American students. The consortium includes a network
composed of one primary or lead institution (UTEP), seven
pipeline partner institutions, and 12 research partner institu-
tions (Table 1), all committed to the goal of training students
from the region to enter the NIH-funded workforce. A major
component of the BUILD awards involves the provision of sum-
mer research experiences at research partner institutions for
students from the primary institutions and pipeline partner
institutions, where cutting-edge faculty-mentored research
opportunities are less readily available.

The Survey and Data Collection

A cross-sectional Institutional Review Board-approved struc-
tured survey was designed and administered using Qualtrics
survey software. It was sent to faculty with health/biomedical
research experience at research partner institutions (Table 1;
see second column) and at the lead institution, UTEP. To create
our sampling frame, we asked our primary contacts at each
institution for a list of faculty members at their institutions who
conducted health/biomedical research broadly defined. As a
result, we identified 887 faculty members across the 13 institu-
tions as potential participants. Before the launch of the survey,
we sent a prenotification email to all identified faculty members
to raise their awareness about the forthcoming study invitation.
Two days after the prenotification email was sent, potential fac-
ulty participants received a personalized email invitation out-
lining the survey purpose, length, and contents; IRB informa-
tion; and details about an incentive. For nonrespondents,
follow-up emails requesting participation were sent weekly for
three straight weeks. For those who completed the survey in its
entirety, a $10 gift card link was made accessible via a fol-
low-up email. The survey was conducted in two rounds. The
first round was open from mid-November through mid-Decem-
ber 2013 and included six institutions; the second round, which
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TABLE 1. Pipeline and research partner institutions of UTEP's
BUILD program

Pipeline partner institutions Research partner institutions

Western New Mexico University

Northern New Mexico College

New Mexico-IDeA Networks of
Biomedical Research Excellence
(NM-INBRE) institutions

Southwestern Indian Polytechnic
Institute

Arizona State University
University of Arizona
University of New Mexico

University of New Mexico Health
Sciences Center

Transmountain Early College High Baylor College of Medicine
School (El Paso)

El Paso Community College

Texas Southern University

Rice University

University of Texas at Arlington

University of Texas at Austin

University of Texas Health
Sciences Center Houston

University of Texas Southwestern
Medical Center

University of Connecticut
Connecticut Institute for
Clinical and Translational
Science (CICATS)?

Clemson University®

“Extraregional partner.

included another eight institutions, was open from mid-January
through mid-February 2014. The response rate across all
institutions was 61% (with a range of 42-100%); a total of 541
individuals completed the survey.

Variables

Table 2 provides the coding scheme for all the variables used in
the analyses. Table 3 provides descriptive statistics for each
variable. Each variable is discussed in one of the following
sections.

Dependent Variables. For research question 1, the dependent
variable is a dichotomous measure constructed from a question
that asked: “Would you be interested in mentoring an under-
graduate BUILD scholar from another institution?” In the sur-
vey, BUILD scholars were described as an undergraduate stu-
dent research assistant, likely from an underrepresented group,
on a scholarship. Faculty could respond “yes” or “no.” Approxi-
mately 74% of faculty in the sample reported being interested
in mentoring an undergraduate BUILD scholar from another
institution.

For research question 2, thirteen dependent variables were
constructed by using responses to the survey prompt: “To accept
an undergraduate student [for the summer] on your research
team, what would you need at a bare minimum, what would
you appreciate if money were less of an issue, and what would
you not be interested in receiving?” Table 2 lists all the incen-
tive items we used in the survey (e.g., stipends for students).
Responses were rated on a three-point Likert scale (0 = “It
would not motivate me”; 1 = “It would be a ‘bonus’ for me”; 2 =
“It is a ‘deal breaker’ for me”). We developed these items based
on our own knowledge of undergraduate research training pro-
grams and previous literature referencing incentives (Boyle and
Boice, 1998; Dunham-Taylor et al., 2008; Zellers et al., 2008).
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TABLE 2. Description of variables and measures

RQ Variables Scale range

1 Would you be interested in mentoring an undergraduate BUILD [research program] 0=no, 1 =yes
scholar from another institution?
Dispositional factors

1 I value the opportunity to increase diversity in the academy through mentorship of 1 = strongly disagree to 4 = strongly agree
underrepresented minority undergraduates.
1 I enjoy teaching students about research. 1 = strongly disagree to 4 = strongly agree
1 I am able to help students be better prepared for graduate studies. 1 = strongly disagree to 4 = strongly agree
Expected costs and benefits
1 Supervising undergraduate research is time-consuming. 1 = strongly disagree to 4 = strongly agree
1 I receive help from undergraduates on my research. 1 = strongly disagree to 4 = strongly agree
Situational factors
1 Funding (“Never been a PI on an NIH or NSF grant” is the reference group)
PI on an NIH grant only 0=no, 1 =yes
PI on an NSF grant only 0=no, 1 =yes
PI on both an NIH grant and an NSF grant 0=no, 1 =yes
Funding (has been a PI on an NIH or NSF grant) 0=no, 1 =yes
1 Research by undergraduates does not help me with my annual review, tenure, and/or 1 = strongly disagree to 4 = strongly agree
promotion.
1 I don’t have the ability to accommodate additional students on my team. 1 = strongly disagree to 4 = strongly agree
1 It is difficult to find undergraduate students who are academically prepared for my 1 = strongly disagree to 4 = strongly agree
research.

Previous mentoring experience

1 Have you ever done any undergraduate student research mentoring? 0=no, 1 =yes
Demographic factors
1 Sex: female 0 =male, 1 = female
1 Race/ethnicity (white is reference group)
Asian 0=no, 1 =yes
Hispanic 0=no, 1 =yes
Other race/ethnicity 0=no, 1 =yes
1&2 Discipline (life sciences is the reference group)
Social sciences 0=no, 1 =yes
Engineering 0=no, 1 =yes
Clinical/medical sciences 0=no, 1 =yes
1&2 Career stage (midcareer professor is the reference group)
Early-career professor <7 yr as a faculty member
Midcareer professor 7-20 yr as a faculty member
Late-career professor >20 yr as a faculty member
2 Incentives
Student conference travel funds 0 = It would not motivate me; 1 = It would be
a “bonus” for me; 2 = It is a “deal breaker”
for me.
Conference travel funds for you Same as above
Stipends for undergraduate student researchers Same as above
Summer stipends for faculty who supervise undergraduate research Same as above
Provision of equipment needed for undergraduate to take part in the project Same as above
Provision of supplies needed for the undergraduate to take part in the research Same as above
Learning communities for faculty members on undergraduate research Same as above
Workshops for faculty members related to undergraduate research topics Same as above
Workshops for students related to undergraduate research Same as above
Reduced service obligations for supervising undergraduate research Same as above
Reassigned time (e.g., a course release) for supervising undergraduate research Same as above

Teaching credit for supervising undergraduate research (e.g., a set number of research  Same as above
supervisions would count as a course)

Undergraduates “pretrained” with the knowledge and skills requisite for successfully Same as above
working on the project
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TABLE 3. Descriptive statistics for all analysis variables (N = 536)

Variables Frequency Missing % Mean SD
Categorical variables
Would you be interested in mentoring an undergraduate BUILD No 132 6.2 0.26
[research program] scholar from another institution? Yes 371 0.74
Sex Male 267 14.2 0.58
Female 193 0.42
Race/ethnicity White 370 0.0 0.69
Hispanic 93 0.17
Asian 57 0.11
Other 16 0.03
Discipline Life sciences 166 0.0 0.31
Social sciences 67 0.12
Engineering 43 0.08
Clinical/medical sciences 260 0.49
Career stage Early career 174 0.0 0.32
Midcareer 191 0.36
Late career 171 0.32
Previous mentoring experience No 36 4.7 0.07
Yes 475 0.93
Funding No NIH or NSF funding 168 0.0 0.31
Only NIH 274 0.51
Only NSF 31 0.06
Both NIH and NSF 63 0.12
NIH and/or NSF? 368 0.69
Continuous variables
I value the opportunity to increase diversity in the academy through 16.2 3.55 0.59
mentorship of underrepresented minority undergraduates.
I enjoy teaching students about research. 14.6 3.61 0.53
I am able to help students be better prepared for graduate studies. 14.2 3.62 0.50
Research by undergraduates does not help me with my annual 15.3 2.47 0.83
review, tenure, and/or promotion.
I don’t have the ability to accommodate additional students on my 11.6 234  0.75
team.
It is difficult to find undergraduate students who are academically 9.3 2.53 0.84
prepared for my research.
Supervising undergraduate research is time-consuming. 8.6 3.24  0.68
I receive help from undergraduates on my research. 15.3 3.00 0.74
Incentives
Student conference travel funds 9.0 0.76  0.55
Conference travel funds for you 9.3 0.74  0.55
Stipends for undergraduate student researchers 9.7 1.38 0.57
Summer stipends for faculty who supervise undergraduate research 9.5 0.98 0.61
Provision of equipment needed for undergraduate to take part in the 9.9 0.79 0.64
project
Provision of supplies needed for the undergraduate to take part in 9.9 1.00 0.63
the research
Learning communities for faculty members on undergraduate 9.9 0.34 0.54
research
Workshops for faculty members related to undergraduate research 9.9 0.35 0.55
topics
Workshops for students related to undergraduate research 9.7 0.75 0.61
Reduced service obligations for supervising undergraduate research 9.9 0.71 0.63
Reassigned time (e.g., a course release) for supervising 10.3 0.73  0.65
undergraduate research
Teaching credit for supervising undergraduate research (e.g., a set 10.1 0.89 0.63
number of research supervisions would count as a course)
Undergraduates “pretrained” with the knowledge and skills requisite 9.9 1.01  0.56

for successfully working on the project

aUsed only in research question 2.
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Independent Variables. The independent variables for the
first research question were grouped into five factors. The five
factors map to Allen’s (2007) five influences on motivation to
mentor, which he derived from literature on the corporate
world and we adapt to a higher education context focused on
faculty motivation to mentor undergraduate students. The five
important influences on the motivation to mentor are organiza-
tional citizenship behavior, expected costs and benefits, situa-
tional factors, previous mentoring experience, and demographic
factors (Allen, 2007).

Organizational Citizenship Behavior. Research has suggested
that mentoring others can be viewed as a specific form of orga-
nizational citizenship behavior (Allen, 2003). Organizational
citizenship behavior was defined as “exerting more effort on the
job than is required or expected by formal role prescriptions”
(McManus and Russell, 1997, p. 148). Findings from studies on
faculty members’ motivation to mentor students align with the
organizational citizenship framework in that having a positive
attitude regarding the work (e.g., undergraduate education or
undergraduate research) increases employees’ (or faculty’s)
likelihood of assuming responsibilities outside of their pre-
scribed duties (mentoring students; McManus and Russell,
1997; Judge et al., 2001; Eagan et al., 2011; Webber et al.,
2013). Three separate variables were constructed to operation-
alize organizational citizenship behavior using responses to the
survey prompt: “Please rate the extent to which the following
items are benefits that you receive from working with under-
graduate students on research projects.” We used responses to
the following three items when constructing the three variables:
1) “I value the opportunity to increase diversity in the academy
through mentorship of underrepresented minority undergradu-
ates.” 2) “I enjoy teaching students about research.” 3) “I am
able to help students be better prepared for graduate studies.”
The three items were rated on a four-point Likert scale (1 =
strongly disagree to 4 = strongly agree), and the analysis vari-
ables were untransformed.

Expected Costs and Benefits. Costs and benefits have been
shown to be important in mentoring studies utilizing social
exchange theory (Gibb, 1999; Hegstad, 1999; Eagan et al.,
2011; Webber et al., 2013). Social exchange theory suggests
that individuals choose to engage in relationships that they
expect to offer beneficial personal outcomes (Emerson, 1981;
Lawler and Thye, 1999). To operationalize the costs and bene-
fits of mentoring undergraduates in research, we used survey
items prefaced with the statement: “Please rate the extent to
which the following items are barriers that you face in including
undergraduate students in your research projects.” For the vari-
able “help on research,” we used responses to the item: “I
receive help from undergraduates on my research.” To con-
struct the variable “time,” we used responses to the item:
“Supervising undergraduate research is time-consuming.” Both
variables were rated on a four-point Likert scale (1 = strongly
disagree to 4 = strongly agree).

Situational Factors. Besides organizational citizenship behav-
ior and expected costs/benefits, motivation to mentor others
can also be influenced by situational or contextual factors.
Important situational factors include institutional reward sys-
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tems, opportunities for interactions, and monetary resources
(Aryee et al., 1996; Allen et al., 2000; Einarson and Clarkberg,
2004; Eagan et al., 2011). Four variables were constructed to
measure the three situational factors. Institutional rewards
were measured by the variable 1) “tenure and/or promotion
system.” Opportunities for interactions were measured by
2) “lack of academically prepared undergraduates” and 3) “lack
of ability to accommodate undergraduates.” Monetary resources
were measured by 4) “funding.” To construct the first three
variables, we used responses to survey items prefaced with the
statement: “Please rate the extent to which the following items
are barriers that you face in including undergraduate students
in your research projects.” We used responses to the following
three survey items: 1) “Research by undergraduates does not
help me with my annual review, tenure, and/or promotion.”
2) “I do not have the ability to accommodate additional stu-
dents on my team.” 3) “It is difficult to find undergraduate stu-
dents who are academically prepared for my research.”
Responses were rated on a four-point Likert scale (1 = strongly
disagree to 4 = strongly agree). In addition, the 4) “funding”
variable was constructed using yes/no responses to two
questions: “Have you ever been a PI on an NIH grant?” and
“Have you ever been a PI [principal investigator] on an NSF
grant?” For research question 1, responses to these were
recoded into a variable with four categories (each coded 0 = no
or 1 =yes): 1) had never been a PI on an NIH grant or an NSF
grant; 2) had been a PI on an NIH grant; 3) had been a PI on an
NSF grant; 4) had been a PI on both an NIH grant and an NSF
grant. The reference group included those who had never been
a Pl on an NIH or an NSF grant.

Previous Mentoring Experience. Previous experience as a
mentor and as a mentee both positively relate to motivation to
mentor others (Ragins and Cotton, 1993; Ragins and Scandura,
1999; Allen, 2003; Allen et al., 1997, 2000; Bozionelos, 2004).
We used the following survey question to construct a previous
mentoring experience variable: “Have you ever done any under-
graduate student research mentoring?” Responses were coded as
0O=noor 1 =yes.

Demographic Factors. Prior research has suggested there
may be differences in faculty mentorship by demographic char-
acteristics (Bellas and Toutkoushian, 1999; Antonio, 2002;
Aagaard and Hauer, 2003; Eagan et al., 2011; Webber et al.,
2013). Additionally, career-stage models suggest that motiva-
tion to mentor others is strongest at midcareer (Dalton et al.,
1977; Levinson, 1978). We constructed variables measuring
four demographic characteristics: sex, race, discipline, and
career stage. To construct the race variable, we used two survey
questions: “What is your race?” and “Are you of Hispanic,
Latino, or Spanish origin?” The cell sizes for blacks (2% of sam-
ple), Native Americans (1% of sample), and others (1%) were
too small to analyze separately. Thus, we recoded the data into
four mutually exclusive categories (each coded 0 =no or 1 =
yes): Asian (non-Hispanic; 11%), Hispanic (17%), and Other
(which includes black, Native American, and others; all are
nonwhite and non-Hispanic; 3%), using the reference group of
white (non-Hispanic; 69%). We also analyze two variables that
measure additional faculty characteristics. While we did not ask
directly for faculty members’ disciplines in the survey, we were
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able to cross-reference this item using an Internet search. We
categorized all respondents into four broad disciplinary groups
(each coded 0 =no or 1 = yes): life sciences (reference group),
social sciences, engineering, and clinical/medical sciences. The
discipline variable was also used for research question 2. We
measured career stage using responses to the question: “How
many years of experience do you have in higher education as a
faculty member?” Responses were recoded into three catego-
ries: early-career faculty (0-7 yr); midcareer faculty (7-20 yr);
and late-career faculty (more than 20 yr). Midcareer faculty
was used as the reference group.

Three independent variables—funding, career stage, and
discipline—were used to answer research question 2. Responses
to the funding questions were recoded into a dichotomous vari-
able (0 = had never been a PI on an NIH/NSF grant or 1 = had
been a PI on an NIH and/or NSF grant). For career stage and
discipline, we used the same variables as in research question 1.

Analyses

We began our research question 1 analysis by first seeking to
reduce the effects of nonresponse bias. We excluded cases with
a relatively high proportion of missing data (i.e., more than
50% missing for the variables included in the analysis), which
resulted in the loss of 22 cases for an N of 514. We did not
exclude these 22 cases for research question 2, because the
missing variables did not affect our analysis for that question.
Table 3 shows that the percent missing for the variables ranged
from O to 16%. The missing values of all variables used in the
GzLM were multiply imputed. Multiple imputation (MI)
involves creating multiple sets of values for missing observa-
tions using a regression-based approach and is currently consid-
ered a best practice for addressing missing data in statistical
analysis. MI is used to avoid the bias that can occur when miss-
ing values are not missing completely at random and is appro-
priate for self-reported survey data (Enders, 2010). Using IBM
SPSS, version 22, statistical software, 20 imputed data sets
were specified to increase power and 200 between-imputation
iterations were used to ensure that the resulting imputations
were independent of one another (Enders, 2010). The use of 20
data sets is recommended in MI, as it maximizes power and
improves the validity of multiparameter significance tests
(Enders, 2010). We analyzed all independent variables based
on ordinal measures (derived from survey responses to Likert-
type scales) as continuous predictors for research question 1.
This approach is considered a best practice in MI when imput-
ing missing data and estimating model parameters, since
rounding off imputed values based on discrete categorical spec-
ifications has been shown to produce more biased parameter
estimates in analysis models (Horton et al., 2003; Allison, 2005;
Enders, 2010; Rodwell et al., 2014).

Following Eagan and colleagues (2011), we initially built a
hierarchical generalized linear model (HGLM) to answer the
first research question. HGLM is the most appropriate statistical
technique to use when analyzing multilevel (i.e., clustered)
data to predict a dichotomous outcome (Raudenbush and Bryk,
2002). Unlike Eagan et al. (2011), the results from the fully
unconditional HGLM indicated that we did not need to use a
multilevel model, since the outcome (i.e., willingness to men-
tor) did not significantly vary across the 13 institutions. There-
fore, we proceeded with building a GzLM to examine relation-
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ships between the independent variables and the dependent
variable at only the faculty level. In contrast to linear regression
models, which assume normally distributed dependent vari-
ables, a GzLM supports analysis of nonnormal distributions and
multiple link functions (Nelder and Wedderburn, 1972).

Given that the dependent variable is a dichotomous vari-
able, we selected the binomial distribution for the GzLM. To
select the best-fitting GzLM, we compared model fit when using
different link functions appropriate for binomial distributions
and for our dependent variable (i.e., logit link, complementary
log-log link, and probit link), using the Akaike information cri-
terion (AIC; Garson, 2012). We report results from the GzLM
using a binomial distribution with logit link as the final model,
because it had the lowest AIC value. We tested for possible mul-
ticollinearity among the analysis variables. According to vari-
ance inflation factor, tolerance, and condition index criteria
(Belsley et al., 1980), inferences from GzLM results were not
affected by multicollinearity problems.

To answer research question 2, we first describe the most
important incentives for the faculty as a whole group. Then we
characterize differences between faculty who had been a PI on
an NIH/NSF grant and faculty who had never been an PI on an
NIH/NSF grant in terms of their interests in receiving incentives
from an interinstitutional research training program.
Mann-Whitney U-tests were used to compare means from the
two groups. Further, to examine whether faculty responses on
the 13 incentive/benefit items differed based on faculty career
stage or discipline, Kruskal-Wallis H tests (one-way analysis of
variance on ranks) were used to determine whether there were
significant differences among the different groups (i.e., ear-
ly-career faculty, midcareer faculty, and late-career faculty).
We also used post hoc Mann-Whitney U-tests to compare each
pair. We used original (nonimputed) data in the research ques-
tion 2 analyses, because SPSS does not report pooled results
from Mann-Whitney U-tests or Kruskal-Wallis H tests.

RESULTS
Research Question 1: Which Factors Predict Faculty
Willingness to Mentor Undergraduate Students from
Another University through an Interinstitutional Research
Training Program?
We present the results of the GzLM in Table 4. Considering vari-
ables related to organizational citizenship behavior, faculty who
placed greater value on the opportunity to increase diversity in
the academy through mentorship of underrepresented minori-
ties had a significantly (p = 0.024) higher probability of mentor-
ing undergraduate students from another university through
this undergraduate research program. In contrast, we found that
faculty who agreed more strongly that they enjoyed teaching
students about research and who believed more strongly that
undergraduate research helps students prepare for graduate
school were not significantly more likely to be interested in men-
toring a student from another university through this program.
With regard to expected costs and benefits, the benefit
finding was highly significant (p = 0.006), and the cost find-
ing approached significance (p = 0.077), with both associa-
tions going in the expected direction. Faculty who agreed
more strongly that they could receive help from undergradu-
ates on their research had a significantly higher probability of
being interested in this interinstitutional research training
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TABLE 4. Generalized linear model using a binomial distribution with a logit link function predicting faculty’s motivation to mentor
undergraduate students from another university in undergraduate research programs (N = 514)

Odds ratio SE P
Dispositional factors
I value the opportunity to increase diversity in the academy through mentorship of underrepresented 1.82%* 0.27 0.024
minority undergraduates.
I enjoy teaching students about research. 1.24 0.30 0.480
I am able to help students be better prepared for graduate studies. 0.96 0.31 0.880
Expected costs and benefits
I receive help from undergraduates on my research. 1.65%* 0.18 0.006
Supervising undergraduate research is time-consuming. 0.71* 0.19 0.077
Situational factors
Funding/grant (“Never been a PI on an NIH/NSF grant” is the reference group)
PI on an NIH grant only 0.94 0.30 0.832
PI on an NSF grant only 0.68 0.53 0.462
PI on both an NIH grant and an NSF grant 4.97%* 0.55 0.004
Research by undergraduates does not help me with my annual review, tenure, and/or promotion. 1.31* 0.16 0.098
It is difficult to find undergraduate students who are academically prepared for my research. 0.99 0.17 0.954
I don’t have the ability to accommodate additional students on my team. 0.68** 0.17 0.023
Previous mentoring experience
Have you ever done any undergraduate student research mentoring? 2.73*% 0.60 0.095
Demographic factors
Sex: female 0.74 0.26 0.233
Race/ethnicity (white is the reference group)
Asian 0.49* 0.38 0.067
Hispanic 1.20 0.34 0.593
Other race/ethnicity 0.65 0.65 0.518
Discipline (life sciences is the reference group)
Social sciences 0.85 0.41 0.697
Engineering 1.35 0.56 0.588
Clinical/medical sciences 1.34 0.28 0.283
Career stage (midcareer faculty is the reference group)
Early-career faculty 0.48%* 0.30 0.016
Late-career faculty 0.24** 0.32 0.000

*p < 0.10.
*+p < 0.05.

program, while those who agreed more strongly that mentor-
ing undergraduate students was time-consuming had a lower
probability of being interested in mentoring external under-
graduate students.

Results for situational factors were mixed. Faculty who
agreed strongly that they did not have the ability to accommo-
date additional students had a significantly (p = 0.023) lower
probability of mentoring external students through this under-
graduate research program. In terms of directionality, faculty
members who agreed more strongly that mentoring under-
graduates would not help with the annual review, tenure,
and/or promotion had a higher probability (p = 0.098) of men-
toring students from another university. The lack of academi-
cally prepared students did not approach significance as a pre-
dictor of mentoring interest. In terms of monetary resources,
we found that faculty who had been a PI on both an NIH grant
and an NSF grant were nearly five times more likely (p =
0.004) to be interested in mentoring students from another
university through this program compared with faculty who
had never been a PI on an NIH or NSF grant. Faculty who had
been a PI on an NIH grant only or a PI on an NSF grant only
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had higher probabilities of being interested in mentoring stu-
dents from another university compared with faculty who had
never been a PI on an NIH or an NSF grant, but neither result
approached statistical significance (p = 0.932 and p = 0.620,
respectively). Previous mentoring experience was not a signif-
icant predictor in the model. However, the coefficient was pos-
itive, as expected.

In terms of the four demographic characteristics (sex, race/
ethnicity, discipline, and career stage), only the career-stage
results were significant. Results indicate that, compared with
midcareer faculty, late-career faculty (p < 0.001) and early-ca-
reer faculty (p = 0.016) were 0.24 and 0.48 times less likely,
respectively, to be interested in mentoring visiting students in
this interinstitutional undergraduate research program than
were midcareer faculty. Asian faculty had a lower probability of
mentoring undergraduate students from another university (p
= 0.067) than did white (non-Hispanic) faculty. The other
demographic variables did not approach statistical significance.
In terms of directionality, Hispanic faculty were more likely to
be interested in mentoring students from another university
through this program than were white (non-Hispanic) faculty
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TABLE 5. Faculty responses to the incentive items

Faculty Motivation

It is a “deal It would be a It would not

Incentive items n breaker” for me “bonus” for me motivate me
Student conference travel funds 488 5.7% 64.5% 29.7%
Conference travel funds for you 486 5.6% 63.0% 31.5%
Stipends for undergraduate student researchers 484 42.4% 53.1% 4.5%
Summer stipends for faculty who supervise undergraduate research 485 17.7% 62.5% 19.8%
Provision of equipment needed for undergraduate to take part in the project 483 12.0% 54.9% 33.1%
Provision of supplies needed for the undergraduate to take part in the research 483 19.7% 60.7% 19.7%
Learning communities for faculty members on undergraduate research 483 3.5% 27.1% 69.4%
Workshops for faculty members related to undergraduate research topics 483 3.5% 27.5% 68.9%
Workshops for students related to undergraduate research 484 9.1% 56.8% 34.1%
Reduced service obligations for supervising undergraduate research 483 9.3% 52.4% 38.3%
Reassigned time (e.g., a course release) for supervising undergraduate research 481 11.0% 50.5% 38.5%
Teaching credit for supervising undergraduate research (e.g., a set number of 482 15.1% 58.9% 25.9%

research supervisions would count as a course)

Undergraduates “pretrained” with the knowledge and skills requisite for 483 16.1% 68.3% 15.5%

successfully working on the project

members. Social sciences faculty were less likely, and engineer-
ing and clinical/medical faculty more likely, than life sciences
faculty to be interested in mentoring through this interinstitu-
tional undergraduate research program.

Research Question 2: Which Incentives Are Faculty
Members Most Interested in Receiving in Order to

Accept a Visiting Undergraduate Research Mentee?

Table 5 presents percentages of faculty responses across the 13
incentives. Among them, stipends for undergraduate student
researchers was the most popular incentive. More than 42% of
respondents rated it as “deal breaker” and would need it to
accept students from another university on their research
teams. Other benefits faculty were highly interested in included
provision of supplies needed for the undergraduate to take part
in the research (19.7% deal breaker), summer stipends for fac-
ulty who supervise undergraduate research (17.7% deal
breaker), undergraduates “pretrained” with the knowledge and
skills requisite for successfully working on the project (16.1%
deal breaker), teaching credit for supervising undergraduate
research (15.1% deal breaker), and provision of equipment
needed for the undergraduate to take part in the project (12.0%
deal breaker). Compared with other potential incentives, learn-
ing communities for faculty members on undergraduate
research and workshops for faculty members related to under-
graduate research topics were the two least popular options.
Only 3.5% of faculty members rated them as a “deal breaker,”
and nearly 70% of respondents stated they would not be inter-
ested in either of these incentives at all.

Table 6 compares group means of the 13 incentives faculty
members categorized based on their funding status, career
stage, and discipline. As shown in Table 6, when compared
with faculty who had been PIs on NIH/NSF grants, faculty who
had never been a PI on an NIH/NSF grant were significantly (p
< 0.05) more interested in most of the incentives, including
student conference travel funds, faculty conference travel
funds, faculty summer stipends, provision of equipment, faculty
learning communities, workshops for faculty, workshops for
students, reduced service obligations for faculty, reassigned
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time for faculty (e.g., a course release), teaching credit for fac-
ulty, and preresearch training for students. There were no sta-
tistically significant differences between the two groups in
terms of stipends for undergraduate student researchers and
provision of supplies needed for the undergraduate to take part
in the research. This is due to the fact that both of the groups
were highly interested in these two items.

With regard to career stage, the significance levels of
Kruskal-Wallis H tests shown in Table 6 indicate that, across
the three groups (i.e., early-career faculty, midcareer faculty,
and late-career faculty), there were statistically significant dif-
ferences in terms of preferences for faculty conference travel
funds, faculty summer stipends, provision of equipment, fac-
ulty learning communities, workshops for faculty, reduced
service obligations for faculty, reassigned time for faculty
(e.g., a course release), and teaching credit for faculty. To
illustrate how to interpret the results for the post hoc compar-
isons between groups presented in Table 6, we explain the
process in detail by referring to the subscript letters denoted
in Table 6 for faculty conference travel funds. Early-career fac-
ulty and midcareer faculty both are denoted by the subscript
letter “a,” meaning there is no statistically significant differ-
ence between those two groups. The result for the pairwise
comparison between midcareer faculty and late-career faculty
indicates a statistically significant difference, since midcareer
faculty are denoted with the subscript letter “a,” while late-ca-
reer faculty are denoted with the subscript letter “b.” Thus,
post hoc testing reveals that late-career faculty were signifi-
cantly less interested in faculty conference travel funds com-
pared with midcareer faculty and that the level of interest for
early-career faculty was not statistically significantly different
from midcareer faculty but statistically significantly different
from late-career faculty. Readers can employ the same
approach to guide their interpretation of results for the other
post hoc comparisons. Generally speaking, late-career faculty
were much less interested in faculty learning communities
and faculty workshops than early-career faculty; late-career
faculty were less interested in faculty summer stipends than
midcareer faculty; and late-career faculty were less interested
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in faculty conference travel funds, provision of equipment,
reassigned time for faculty (e.g., a course release), reduced
service obligations, and teaching credit than both early-career
and midcareer faculty.

With regard to the four different disciplinary areas (life sci-
ences, social sciences, engineering, and clinical sciences), Krus-
kal-Wallis H-test results show that, across the four groups, there
were statistically significant differences in terms of student con-
ference travel funds, faculty conference travel funds, faculty
learning communities, and faculty workshops. Specifically, post
hoc testing revealed that, compared with life sciences, social
sciences, or engineering faculty, clinical sciences faculty were
much less interested in student conference travel funds and fac-
ulty conference travel funds, while engineering faculty were
more interested in faculty conference travel funds than life sci-
ences or clinical sciences faculty. Compared with life sciences
and clinical sciences faculty, social sciences and engineering
faculty were more interested in faculty workshops; addition-
ally, life sciences faculty were significantly less interested in
faculty learning communities than faculty in the other three
disciplinary areas. Finally, social sciences and engineering fac-
ulty indicated greater interest in teaching credit for faculty
compared with faculty in the other two disciplinary areas.

DISCUSSION

In terms of research question 1, several factors were important
in shaping faculty members’ willingness to mentor undergrad-
uates from other universities. Faculty who placed greater
value on the opportunity to increase diversity in the academy
through mentorship of underrepresented minorities were
more interested in mentoring undergraduates from another
university. This finding aligns with the framework of organiza-
tional citizenship theory, which suggests that, if individuals
believe roles separate from their prescribed duties are actually
integral elements of their work, they will be more likely to
voluntarily fulfill those roles (Herzberg, 1966; McManus and
Russell, 1997; Judge et al., 2001), and we believe seeking to
mentor undergraduate students as a way to increase diversity
in the academy qualifies as one of these extra, but integral,
roles. A similar connection between the organizational citizen-
ship framework and faculty mentorship can be found in the
study by Eagan and colleagues (2011) of faculty motivation to
mentor students at their home university. The authors found
that faculty who felt more strongly about improving students’
“habits of mind for learning” (another extra but integral role
of a professor) were more likely to involve undergraduates
(from their own institutions) in research. It was notable that
the other two dispositional factors were not significant. This
may relate to the fact that interinstitutional research training
programs are more likely to be 10-wk summer research pro-
grams than longer-term programs. Faculty may think 10 wk is
too short a period of time to prepare an undergraduate stu-
dent from another university for graduate school, for example,
and therefore believe such a program would not provide the
opportunity to accomplish that goal.

In terms of the two variables related to expected costs and
benefits, we found that faculty who agreed more strongly that
undergraduate students could contribute to their research were
significantly more interested in mentoring an external student
from another university via a formal undergraduate research
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program and that faculty who agreed more strongly that super-
vising undergraduates was time-consuming were less inter-
ested. These findings are interpretable in reference to social
exchange theory, specifically the idea that faculty weigh the
costs and benefits when deciding whether or not to mentor a
student. In this case, the benefits apparently outweigh the costs,
with those faculty agreeing more strongly that mentees help
them with their research being significantly more likely to
express interest in serving as a mentor to a student from another
university. These findings can also be connected to other
research that has suggested that faculty are more likely to men-
tor students in general when they see the mentorship as benefi-
cial, although those studies did not specifically focus on the
mentorship of summer visiting students (Gibb, 1999; Hegstad,
1999; Chopin, 2002; Webber et al., 2013).

In terms of situational factors, it was not surprising that fac-
ulty who believed more strongly that they did not have the
ability to accommodate additional students on their research
teams were less interested in mentoring visiting students in this
undergraduate research program. This is an ongoing challenge
for summer programs seeking to place students in already
crowded research environments. Faculty who had been a PI on
both an NIH and an NSF grant exhibited significantly greater
interest in mentoring students from another university through
this program, compared with those who had not been a PI on
an NIH or NSF grant. A similar association between securing
funding for research and greater involvement of undergradu-
ate students in faculty-directed research projects has been
found in prior studies conducted within intra-institutional
mentoring contexts (Einarson and Clarkberg, 2004; Eagan
et al., 2011).

Counterintuitively, results indicated that faculty members
who agreed more strongly that their institution’s reward struc-
tures (e.g., tenure system) were at odds with mentoring were
actually more interested in mentoring undergraduates from
another university. Results from a similar model predicting
interest in mentoring undergraduate from one’s home university
using the same sample of faculty found the opposite (unpub-
lished data). Others have emphasized that faculty face institu-
tional obstacles in mentoring undergraduate students, because
current promotion and tenure systems typically emphasize
research productivity over engagement with undergraduate
students (O’Meara and Braskamp, 2005). Our finding suggests
an important difference in willingness to mentor students from
one’s home institution versus another institution. Institutional
reward systems that do not emphasize mentoring are less of a
barrier to faculty interested in working with visiting students
over the summer than they are to faculty working with internal
students during the academic year. It may be that faculty view
mentoring visiting summer students, especially “diversity stu-
dents” from relatively resource-strapped institutions, as some-
thing they should do as good organizational citizens in STEM
research fields; their decision to participate may be less related
to their universities’ institutional reward structures (which typ-
ically place far less value on working with students from other
institutions than those enrolled in degree programs within one’s
home university) and more related to their own values and
beliefs. The choice to prioritize one’s own values may be more
common in the summer, which is traditionally a block of time
when faculty have fewer structured obligations and may engage
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in professional activities of their own choosing. Faculty may
also view visiting undergraduates as prospective graduate stu-
dents and thus consider them worth engaging for recruitment
purposes, even if little immediate value is placed upon mentor-
ing undergraduates in their institutional context.

Previous mentoring experience has been shown to be posi-
tively related to future willingness to mentor others (Ragins
and Cotton, 1993; Ragins and Scandura, 1999; Allen, 2003;
Allen et al., 1997, 2000; Bozionelos, 2004). In our study, men-
toring experience was also positively related to faculty interest
in mentoring undergraduates; however, the association was not
statistically significant. This may be related to the fact that, in
our sample, the vast majority of faculty members (93%) had
mentoring experience.

Among the four variables representing demographic factors,
career stage was the most important predictor in our model.
Midcareer faculty were more interested in mentoring under-
graduates from another university than were early- and late-
stage faculty members. However, male and female faculty, fac-
ulty from different racial/ethnic groups, and those from
different disciplines were equally interested in mentoring
undergraduate students from another university through an
interinstitutional research training program. When considering
the faculty demographic factors as a group, we found that fac-
ulty career-related characteristics were more important predic-
tors than faculty gender or race/ethnicity, as did Eagan et al.
(2011). It may seem surprising to some readers that Hispanic
faculty were not significantly more motivated than white fac-
ulty to accept a student, given the regional focus of BUILDing
SCHOLARS and the fact that many of the student mentees are
likely to be Hispanic. Our results did suggest that Hispanic fac-
ulty were more likely to be interested in mentoring students
from another university than were white (non-Hispanic) faculty
members, although the finding was not significant. The lack of
significance could relate to the small percentage of Hispanic
faculty in our sample (17%). The directionality of this finding
may be explained by research demonstrating that faculty of
color were more likely to engage in mentoring students, because
they viewed mentoring as a way to give back to their commu-
nity and as a chance to serve as role models (Stanley, 2006;
Schwartz, 2012).

To answer research question 2, we examined faculty prefer-
ences for different possible program incentives. The results
show that, among the various incentives for faculty participa-
tion an interinstitutional research training program could offer,
faculty found both student incentives (including summer sti-
pends, research supplies, and preresearch training) and mentor
incentives (including summer stipends, teaching credit for
mentoring, and equipment) to be highly important. However,
most faculty members were not interested in faculty learning
communities and faculty workshops. In addition, the impor-
tance that faculty ascribe to different types of incentives varied
based on career stage, discipline, and funding status. Generally
speaking, our findings suggest that social sciences faculty, fac-
ulty without experience as NSF or NIH PIs, and faculty at the
early-career stage were most likely to be motivated to partici-
pate as mentors by program incentives.

In terms of the practical implications from this study, findings
are relevant to the design and management of interinstitutional
research training programs centered on faculty-mentored stu-
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dent research experiences. On the basis our findings, we recom-
mend that interinstitutional research programs seeking to incen-
tivize faculty participation provide research skills training to
visiting undergraduate students before they engage in facul-
ty-mentored research. When asked about their preferences for
incentives, the majority of surveyed faculty (84.6%) responded
that “pretrained students” would be desirable (i.e., a deal breaker
or a bonus). The multivariate findings from research question 1
corroborate this. We found that faculty motivation to mentor
undergraduate students from other universities was influenced
positively by the expected benefit of assistance on projects and
negatively by the expected time-cost demands. Better prepared
students will be able to more effectively assist their mentors with
less remedial guidance, which is critically important in the con-
text of relatively short (i.e., 10 wk or fewer) research experi-
ences. Therefore, if programs provide research skills training for
students before they join their faculty in the lab, it stands to
reason that mentoring visiting undergraduates will become less
of a hindrance and more supportive of faculty members’ research
productivity. This may be especially important for early-career
faculty, who face the time pressure of the tenure clock. Pre-train-
ing can be implemented in a variety of ways. Summer programs
can adopt apprenticeship or peer-mentoring models in which
new student trainees are assigned to more senior students in
faculty mentors’ research teams in order receive training (Knox
et al., 2006; Prince et al., 2007; Lopatto, 2010). The senior stu-
dents could receive token stipends and teaching skills training
through the program. Through UTEP’s BUILDing SCHOLARS
program, external undergraduate students doing summer
research at UTEP are pretrained using a compressed version of
an academic-year interdisciplinary research foundations course.
The course is team taught by instructors from different disci-
plines and offered the week before students begin their summer
research placements. The course covers research ethics, the sci-
entific method, keeping a laboratory notebook, critical thinking,
journaling, and the research cycle.

The results also speak to the importance of utilizing different
recruitment strategies to more effectively target faculty men-
tors at different career stages. Results suggest that what works
for attracting senior faculty might be different from what will
be most effective for junior faculty. We found that midcareer
faculty members were more motivated to serve as mentors than
early-career and late-career faculty in our multivariate analysis.
It stands to reason, then, that most undergraduate research
programs will thrive largely due to the engagement of midca-
reer faculty as mentors, as these faculty may need less targeted
recruitment to become involved. It is important to recognize,
however, that early-career and late-career faculty also have
much to offer undergraduate researchers. Late-career faculty
members tend to have rich research experiences, extensive aca-
demic networks, and the drive to solidify their scholarly lega-
cies, which may provide valuable opportunities for undergrad-
uate students. On the other hand, early-career faculty are often
more similar in age and share more life experiences with under-
graduate students, hence students may identify more closely
with early-career faculty as role models (Morrison-Beedy et al.,
2001; Rose et al., 2005; Thomas and Gillespie, 2008).

Results of our incentive analysis shed light on possible ways
of motivating participation by late- and early-career faculty.
Late-career faculty were more interested in incentives related to
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students (e.g., summer stipends for student, research supplies
for students, or preresearch training for students) than the
benefits they themselves might receive (e.g., reduced service
obligations, course releases, or conference travel funds). In
contrast, early-career faculty were interested in incentives for
both themselves and their students. They were especially inter-
ested in institutional support for mentoring, including reduced
service obligations, reassigned time, and teaching credits.
Therefore, depending on the needs of a program and what
incentives are available, this information can be used to target
mentor-recruitment efforts.

Results suggest that faculty members with experience as PIs
of externally funded research projects are motivated to partici-
pate as mentors for visiting students and that engaging non-
funded mentors will require the outlay of more programmatic
resources. Incentive analysis results demonstrated that faculty
without funding desired more program incentives than funded
faculty. This suggests that programs operating at universities
without many grant-funded faculty and those interested in
placing students with early-career professors who are less likely
to have PI experience (in our sample, 48.9% of the early-career
faculty had PI experience compared with 87.1% of the late-ca-
reer faculty) may need to offer more incentives to recruit fac-
ulty mentors. When faculty are interested but do not have
enough resources of their own, programmatic resources can
offer particularly powerful incentives.

Finally, our results suggest that promoting faculty awareness
of the positive impacts of mentored research training on under-
represented minority students could be an effective recruitment
tool. Specifically, we found that faculty who placed greater
value on the opportunity to increase diversity in the academy
through mentorship of underrepresented minorities were more
willing to mentor external students than were those who valued
that opportunity less. Therefore, it stands to reason that infor-
mation campaigns highlighting findings from research studies
demonstrating the benefits of undergraduate research experi-
ences for underrepresented minority students might increase
faculty willingness to engage in mentoring relationships with
visiting students from underrepresented backgrounds and/or
underresourced institutions (e.g., community colleges).

CONCLUSION

The United States is currently seeing growth in interinstitu-
tional research training programs; one example is the ~$31 mil-
lion NIH is currently investing in the 10 BUILD sites each year
starting in 2014-2015. Within the BUILD program alone, there
is demand for hundreds of faculty members to serve as mentors
of scholarship students, and this is just one mechanism. Other
programs, like NSF Research Experience for Undergraduates
sites, also recruit visiting student participants. This growth in
training programs is occurring in an era in which tenure is
declining in higher education across the country: while more
than 78.3% of faculty held tenure-track or tenured positions
nationally in 1969, only 33.5% did so by 2009, according to a
report published by the Association of Governing Boards of Uni-
versities and Colleges (Kezar and Maxey, 2013). While most
faculty in this sample were interested in mentoring, we expect
that it will become more difficult to recruit and retain faculty
mentors over time. In our survey, fewer faculty were interested
in mentoring a visiting student than a student from their home
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institution (74% vs. 85%), suggesting that interinstitutional
research training programs may face more faculty-recruitment
challenges than internal programs.

Our analysis did suggest that faculty members can reach a
saturation point and no longer be able to accept additional stu-
dents; faculty who did not have the ability to accommodate
additional students on their research teams were significantly
less interested in mentoring external students. This suggests
that funding to offer programmatic incentives to reward faculty
mentors in meaningful ways is paramount to program success
and that there is a need for more information about undergrad-
uate research experiences from faculty mentors’ perspectives.
Future research could extend this line of inquiry by conducting
cost-benefit analyses of faculty decisions to mentor undergrad-
uate students, by clarifying characteristics of the most effective
undergraduate research mentors, and by examining determi-
nants of successful research outcomes (e.g., coauthored papers)
associated with mentoring undergraduate students.
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