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Abstract

Background and purpose: Effective mentorship is critical to the success of early stage investigators, and has been
linked to enhanced mentee productivity, self-efficacy, and career satisfaction. The mission of the National Research
Mentoring Network (NRMN) is to provide all trainees across the biomedical, behavioral, clinical, and social sciences
with evidence-based mentorship and professional development programming that emphasizes the benefits and
challenges of diversity, inclusivity, and culture within mentoring relationships, and more broadly the research
workforce. The purpose of this paper is to describe the structure and activities of NRMN.

Key highlights: NRMN serves as a national training hub for mentors and mentees striving to improve their
relationships by better aligning expectations, promoting professional development, maintaining effective communication,
addressing equity and inclusion, assessing understanding, fostering independence, and cultivating ethical
behavior. Training is offered in-person at institutions, regional training, or national meetings, as well as via
synchronous and asynchronous platforms; the growing training demand is being met by a cadre of NRMN
Master Facilitators. NRMN offers career stage-focused coaching models for grant writing, and other professional development
programs. NRMN partners with diverse stakeholders from the NIH-sponsored Diversity Program Consortium (DPC), as well as
organizations outside the DPC to work synergistically towards common diversity goals. NRMN offers a virtual portal to the
Network and all NRMN program offerings for mentees and mentors across career development stages. NRMNet provides
access to a wide array of mentoring experiences and resources including MyNRMN, Guided Virtual Mentorship Program,
news, training calendar, videos, and workshops. National scale and sustainability are being addressed by NRMN “Coaches-
in-Training” offerings for more senior researchers to implement coaching models across the nation. “Shark Tanks" provide
intensive review and coaching for early career health disparities investigators, focusing on grant writing for graduate
students, postdoctoral trainees, and junior faculty.

Implications: Partners from diverse perspectives are building the national capacity and sparking the institutional changes
necessary to truly diversify and transform the biomedical research workforce. NRMN works to leverage
resources towards the goals of sustainability, scalability, and expanded reach.
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Background

Robust mentorship has been linked to enhanced mentee
productivity, self-efficacy, and career satisfaction; it is also
an important predictor of the success of researchers in
training [1-12]. Unfortunately, studies have reported that
trainees from minority groups typically receive less mentor-
ing than their non-minority peers [13—16]. In studies on
barriers to National Institutes of Health (NIH) funding,
minority investigators indicated that inadequate mentoring,
lack of understanding about institutional requirements, lack
of institutional support, and social, cultural, and environ-
mental factors all posed obstacles to success [17]. While a
lack of mentoring is not unique to underrepresented inves-
tigators, the effect disproportionately impacts those from
underrepresented groups, especially those in majority/white
institutions. A follow-up article to the Ginther report that
examined possible reasons for the disparity in NIH funding
also hypothesized that variability in access to mentoring
may be one of the contributing factors [18]. Mentoring
programs must therefore address these concerns and create
a supportive web of invested mentors and peers who are
commiitted to advancing the careers of investigators from
traditionally underrepresented groups.

NIH leadership has directly addressed the science of
diversity, citing the racial, ethnic, gender, and economic
imbalance of the US biomedical research workforce as
limiting the promise of building knowledge and improving
the nation’s health. Drs. Hannah Valentine and Francis
Collins have argued that recruitment and retention of a
diverse set of minds and approaches is vital to harnessing
the complete intellectual capital of the US [19]. NRMN has
purposefully adopted the NIH Diversity Statement [20] to
guide its inclusion of and invitation to underrepresented
populations to access its networking, mentoring, and career
development services and programs. The NIH has initiated
the Diversity Program Consortium (DPC), a national
collaborative to work together with institutions to advance
the overarching goal of developing, implementing, assessing
and disseminating innovative, effective approaches to
research training and mentoring. The DPC consists of three
integrated initiatives in response to the cited diversity
imbalance: Building Infrastructure Leading to Diversity
(BUILD), the Coordination and Evaluation Center (CEC),
and the National Research Mentoring Network (NRMN).

We offer the NRMN approach as a template to other
comparable international institutes of health research, such
as the National Institute of Health Research United King-
dom (NIHR UK) [21], the Canadian Institutes of Health
Research CIHR) [22], and the Australian Institute of Health
and Welfare (AIHW) [23]. Each of these institutes share a
mission of creating new scientific knowledge and enabling
translation into improved health, more effective health ser-
vices and products, and strengthening national health care
systems. Further, these kindred institutes provide leadership
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and support to the next generation of researchers, leaders,
and professionals across their countries. Whereas, the chal-
lenges may not be identical to the US, these institutes each
embrace workforce diversity programs, and have targeted
attraction of talent across the same underrepresented
groups as the US, but also unique indigenous populations,
aboriginal peoples, and immigrants. Thus, the NRMN ap-
proach and framework is very relevant to others with simi-
lar missions.

The purpose of this manuscript is to outline the mission,
goals, infrastructure, and programs developed by the
NRMN to address the barriers outlined by the Ginther
report [18] and significantly contribute to national efforts
to enhance the size, quality, diversity, and productivity of
the biomedical research workforce trained to improve
population health. NRMN is a nationwide consortium of
biomedical professionals and collaborating institutions,
working to provide all trainees across the biomedical,
behavioral, clinical and social sciences with evidence-based
mentorship and professional development programming
that emphasizes the benefits and challenges of diversity,
inclusivity, and culture within mentoring relationships, and
more broadly the research workforce.

NRMN is a cooperative agreement between the
National Institute of General Medical Sciences and five
academic institutions (Boston College, Morehouse School
of Medicine, University of Utah-Salt Lake City, University
of North Texas Health Sciences Center, and University of
Wisconsin-Madison). This Network is led by a leadership
team, directing Administrative, Mentorship and Network-
ing, Mentor Training, Professional Development, and
Research Recruitment and Outreach Cores. Cores are
working groups of researchers tasked with specific
functions. This leadership team is joined by a diverse and
synergistic set of associate/assistant directors, co-
investigators, consultants, and Core staff. NRMN partners
with diverse stakeholders from the NIH DPC, including
BUILD and non-BUILD institutions as well as NRMN
supplement and pilot grant awardees to work synergistic-
ally, guided by an integrated logic model of program com-
ponents and goals. Whereas, NRMN has Core-specific
aims, operational infrastructure, functions, and associated
budgets consistent with the requirements of the original
NIH application request, the overarching goal is to imple-
ment cross-Core initiatives, as outlined in this manuscript.

The opportunity

Despite evidence of mentoring’s importance, little is known
about the complexities of mentoring relationships both in
terms of how individual cultural differences like race, eth-
nicity, and gender influence these relationships as well as
the effectiveness of different forms of mentoring. Moreover,
it still remains unclear which types of mentoring
relationships (e.g., dyads, dual or multi-mentored, peer) and
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which modes of mentoring (e.g., formal, informal, face to
face, online, short-term, long-term) have the greatest
impact on mentee success, conditioned by contexts and
career stage. NRMN offers the opportunity to address the
lack of training and standardization in effective mentoring
methods, and to expand research on mentoring and iden-
tify some best practices. Along these lines, investigators
within NRMN are working to refine aligned mentor and
mentee standards, and their accompanying metrics, for
effective mentoring relationships at various career stages
using attributes predicted to increase the number (and di-
versity) of those who enter, persist in, and launch successful
biomedical science careers. Two recent manuscripts pro-
vide detailed definitions of mentoring being applied in
NRMN and a list of proposed attributes and metrics for
effective mentoring relationships [24, 25]. These definitions
and attributes have guided NRMN program development
described below.

To capitalize on the opportunity NRMN presents for
improving mentoring relationships and their impact, as well
as to foster research in this area, NRMN was designed with
a theoretical frame in mind described in detail in Pfund et
al. 2016 [24]. Importantly, NRMN activities: (a) are
grounded in a robust conceptual model of persistence
focused on social cognitive career theory and the formation
(and reformation) of science and cultural identity across
developmental stages; (b) authentically address bias, stereo-
type threat, and cultural ignorance; (c) focus on the formal
preparation of both mentors and mentees; (d) are built
upon process-based, community-building approaches to
mentor and mentee training; and (e) include established
multimodal training formats and proven train-the-trainer
efforts that allow for rapid scale-up and sustainability.

NRMN program overview

NRMN strives to employ and disseminate best practices for
mentorship training, with unique opportunities for network-
ing and professional development intended to facilitate the
attainment of hallmarks of successful research career pro-
gression for mentees at each career stage. The NRMN pro-
gram offerings (see Fig. 1) were specifically designed to
achieve four goals: 1) increase access to mentoring across
career stages; 2) improve mentoring relationships, broadly
defined, through training; 3) increase access to research
resources and career development and 4) promote the value
of mentoring. The expected outcomes and short- and long-
term outcomes for each of these four programmatic areas
are part of an NRMN Integrated Logic Model, as described
by Guererro et al. in this issue [26]. NRMN programs
designed to achieve each goal are highlighted below.

Evaluation of NRMN activities and outcomes
NRMN is interested in both program-specific formative
evaluation and cross-program evaluation of participant
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outcomes. A NRMN-wide evaluation team has devel-
oped comprehensive NRMN-wide monitoring and
evaluating tasks, eliminating redundancies in data collec-
tion, management, and reporting and using well-
documented evaluation processes and tools that are
simple, flexible, useful, feasible, and accessible. This evalu-
ation team is responsible for building, and overseeing the
monitoring and evaluation capacity across NRMN so data
can be used to monitor NRMN program progress, assess
short-term achievements, and contribute to the tracking
of long-term outcomes. This team develops evaluation
tools and processes, and is charged with building
mentoring and evaluation capacity inside the NRMN
organization by empowering staff to own data created and
used for monitoring progress and assessing and dissemin-
ating achievements. Importantly, the NRMN evaluation
team collaborates with the DPC CEC, which is responsible
for intermediate and long-term participant and workforce
outcome evaluation. A detailed description of NRMN
evaluation in this collaborative context can be found in
the article by Guererro et al. in this issue [26].

NRMNet web portal

The NRMNet web portal (www.nrmnet.net) is the gateway
to career stage-specific resources that support every end
user, from undergraduates to academic administrators.
Figure 2 is a snapshot of the NRMNet website. Users can
access mentorship and professional development programs
designed to hone their skills and deepen connections to the
diverse nationwide scientific community. The platform also
includes an events calendar, latest videos specific to career
development and social media, and other offerings, which
users can view for free.

Google Analytics tracks NRMNet website traffic and
registration on the NRMN portal. During 2016, the
NRMN web portal was visited by an average of 2500
unique users monthly (59% as new visitors and 41%
returning). Figure 3 illustrates the growing numbers of
NRMNet web portal registrants during the initial years
of the program. Importantly, this is an underestimate as
not all program participants were able to register through
the website as the program launched. Of those tracked
through 2016, 64% of the currently registered mentees are
from underrepresented groups and 68.5% are female.
Forty-two percent of mentors self-identify as an underrep-
resented group and 55.8% are female. NRMNet registrants
increased by 45% from 2015 to 2016, and represent 50
states and Puerto Rico.

Programs developed to achieve NRMN goals

Goal 1. Matching and linking: Increasing access to
mentoring across career stages

In order to increase the access of diverse mentees to
mentors across the country, NRMN has created multiple
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NRMN's Programs by Career Stage

NRMN offers a.wide range of programs for students _and scientists across all stages @ Program Available Program Under Development
of their career in research across the NIH-funded sciences.
propram statwss ot septataoe

Junior Senior Non-faculty I

MATCHING /LINKING Undergraduate Graduate Postdoc Faculty Faculty Researcher Administrator
Guided Virtual Mentorships (@] D ] [ ) & [ ) ]
MyNRMN @ @ @ @ © o 9]

Near Peer Mentoring (%)

Virtual Collaboratory

TRAINING

Career Coaching

Facilitator Training ] (5] @] Q

Grant Writing Coaching Groups ® @ 9} )

Mentor Certifications o (&

Research Mentee Training ] @

Research Mentor Training [¢] & @ [&] @ @

Shark Tank

Institutional Mentoring Academy Planning @
REFERRING

Career Development Webinars @ [5] o [ J ) ® (5]
NRMNet Portal o O @ o (] @ o
PROMOTING

NRMN Ambassadors s @ (& @] 9] Q@ Q

Fig. 1 NRMN Programs by Career Stage, across the Four Program Goals
~
| wish my mentor knew ... x

Acr~ NRMN

National Research Mentoring Network

ABOUTNRMN ~ OURPROGRAMS  FUND YOUR RESEARCH

‘The National Research Mentoring Network supports

Your advancement at every career stage of researchin

the biomedical sciences.

Experience mentorship and professional development
programs designed to hone your practices and deepen
your connection to the diverse nationwide scientific

community.

JOINNRMN

GRADUATE STUDENTS &
PHD CANDIDATES

POSTDOCTORAL

UNDERGRADUATE
STUDENTS RESEARCHERS

/6.4
. ;ﬂ

v

1]

Fig. 2 Snapshot of the NRMNet Website; figure designed by the authors
publish from those in the photos)

PARTNERWITH NRMN

MYNRMNLOGIN MYMENTORLOGIN SUBSCRIBE

UPCOMINGEVENTS ~ PUBLICATIONS ~ VIDEOLIBRARY ~NRMNLOGIN @

JUNIOR & SENIOR NON-FACULTY ACADEMIC
FACULTY RESEARCHERS ADMINISTRATORS

in response to permission. (The authors have received consent to




Sorkness et al. BMC Proceedings 2017, 11(Suppl 12):22

Page 175 of 200

6000

5000

4000

3000

2000

incomplete profiles for which a designation of either “mentor” or “mentee”
mentor and mentee totals relative to Total NRMNet count in those months

\

0
£ & S & R SV S P S
FFEF SO SS FIFF LTSS
& & 42,& cz‘o R IR S & Qe& & &
o & P RS &R S ¥ AR
Emm NRMNet Mentors NRMNet Mentees == @®=Tota] NRMNet

Fig. 3 NRMNet Participant Growth via the Web Portal (Sept. 2016-Feb. 2017

- 144. 145 162¢ 1720

- -
¢ 109(117(128'137
mll B

). Totals in December 2016, January 2017, and February 2017 contain
was not yet specified, hence the apparent gap between the combined

programs to link highly knowledgeable and skilled men-
tors from various disciplines with talented, motivated
and diverse mentees from the undergraduate student to
early career faculty level. Two of these mentoring and
networking applications are MyNRMN and the Guided
Virtual Mentorship Program which can be accessed by a
registered user on NRMNet web portal. Figure 4 is a
snapshot of the homepage, featuring these applications.

MyNRMN
MyNRMN is a powerful social networking platform
designed to help mentees and mentors to connect pro-
fessionally. Participants can browse profiles of mentors
and mentees and build their network by connecting with
users who share interests with them. The user can utilize
the dashboard to chat in real time with others in their
network, send messages seeking advice, share documents,
build their resume with the CV Builder tool, and schedule
appointments to collaborate with others using a personal-
ized calendar. MyGroups, a MyNRMN feature released in
December 2016, allows for members to participate in
collaborative activities like group chats, and to share docu-
ments and images within an area of interest. The group
types include Public, Private (only for those invited), Invite
Only (accessed solely by owners and members limited to
owner request to join), and Announcements.

MyMentor: Guided virtual mentorship program

Mentees looking for a more structured interaction with
a mentor can sign up for the guided virtual mentorship
program. Participants engage in a one-on-one, four-month
long virtual engagement involving weekly discussions where

the mentee and mentor receive prompts and suggested dis-
cussion topics to guide their interactions. Once the four-
month mentorship is complete, mentees can select a new
mentor and gain the perspectives of multiple mentors over
time, or continue to interact with the same mentor by invit-
ing them to engage in another mentorship through Guided
Virtual Mentorship or through the MyNRMN networking
program. There are over 70 discussion topics for different
developmental levels (undergraduate student through post-
doctoral trainee) on the platform. Over 280 matches are in
process or have occurred to date with continued growth.

Goal 2. Training: Improving mentoring relationships,
broadly defined, through training

NRMN is developing, enhancing, implementing and evalu-
ating career-stage appropriate training for mentors and
mentees with a focus on broadening and deepening impact
of mentoring relationships on the persistence and success
of diverse biomedical researchers. This plan includes train-
ing for 1) research mentors and mentees, 2) career coaches
and trainee coaching groups, and 3) grantsmanship coaches
and trainees preparing to write or in the process of writing
proposals. Training is implemented in a variety of modes
including in-person training at institutions, regional hubs,
and disciplinary/ professional society meetings, in addition
to synchronous and asynchronous online training. Train-
ing materials are largely based on previously developed
and tested approaches. Longitudinal evaluation data are
being collected from all training events, in partnership
with the national CEC [26] and include: participation;
satisfaction with elements of training; self-reported know-
ledge and skill gains from training; and intent to apply/
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actual application of knowledge and skills gained from
training. Finally, NRMN is working to improve these
programs based on evaluation data, augment them,
and disseminate the evidence-based models in ways
that are sustainable. Each type of NRMN training is
described below.

Research mentor and mentee training

Face-to-face training for mentors and mentees engaged in
traditional research relationships, such as those between
graduate students and their PhD advisors, is offered
through NRMN. These trainings are based, in part on the
evidence-based curricula series, Entering Mentoring
[27-30] and Entering Research [31, 32] and focus on
six targeted competencies. New NRMN training modules
are also being developed to address target areas such as
cultural awareness, acknowledging that even when mentors
are available to mentees from underrepresented groups,
mentoring strategies and structures are often insufficient to
cope with the barriers they face [33]. Some of these chal-
lenges include marginalization, overt and covert racism,
and disproportionate involvement in activities that do not

advance careers (e.g. serving on numerous committees
seeking minority representation, engaging in many commu-
nity outreach programs) [14—16]. A six-hour module for
culturally aware mentorship (CAM) was designed and
beta-tested by NRMN researchers to help participants
examine their own racial and ethnic identify, and use
insights from these reflections to identify their personal
assumptions, biases, and privileges that may impact their
research mentoring relationships. Mentor participants
reported significant skill gains across eight skills associated
with culturally aware mentoring (e.g., “Thinking about how
the research experience might differ for mentees from
different racial/ethnic groups”), with an average skill gain of
1 point on a 7-point scale.

During just the first 2 years, NRMN implemented 72
training events for 1427 mentors and collected evaluation
data to assess training across diverse mentors varying in
background, career stage, discipline, context, and dosage
of training. Satisfaction ratings across all trainings were
high. Knowledge and skill gains were reported across all
six competencies on the validated Mentoring Competency
Assessment [34], In some cases, mentors who participated
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in a six-hour training rated the quality of their mentoring
a full point higher post-training with a mean of 4.36
(before) and 5.38 (after) on a 7-point scale. Combined data
across trainings, have generated a rich source of data that
will allow NRMN investigators to determine robust out-
comes from mentor training across a wide range of vari-
ables and inform best practices for dissemination.

Asynchronous online mentor training Optimizing the
Practice of Mentoring (OPM) is an asynchronous, self-
paced online course for senior faculty mentors of junior
faculty, postdoctoral scholars, and graduate student men-
tees in biomedical, clinical, and translational science disci-
plines. Learners engage with material on their own time,
at their own pace, and with different levels of engagement,
with users averaging 90 min to complete the course.
Content is organized into five modules that cover mentor-
ing models, mentor roles and responsibilities, structure
and dynamics of the mentoring relationship, and strategies
for facilitating and addressing challenge to the mentoring
process. Evaluation data are being collected post-training
for OPM as a standalone module and in combination with
other mentor training programs. As an example, among
OPM completers, 92% expressed intention or possible
intention of making changes to their mentoring practices.
Currently, an NRMN research group is adapting the OPM
course for the mentors of undergraduates.

Synchronous online mentor training NRMN offers
mentor training on an online environment where partici-
pants and instructors meet weekly for 2 h, communicating
via audio and video conferencing. This online environment
includes a host of functions that promote rich interactions,
including an interactive electronic whiteboard, built-in chat
functions that harness the power of parallel processing, and
even breakout rooms that enable smaller group discussions.
In spring 2016, two sections of the synchronous online
mentor training were offered, based on the evidence-based
approach implemented through the University of Wiscon-
sin Center for the Integration of Research, Teaching and
Learning (UW CIRTL [35] with priority given to mentors
of undergraduate students at BUILD institutions. Evalu-
ation data from these six 2-h sessions, covering all of the
competencies in Entering Mentoring in addition to new
modules, indicated overall satisfaction with the online
training experience and learning gains in the targeted
mentoring competencies.

Mentee training During the first 2 years of NRMN, much
focus was on development of new and adapted materials
for training mentees across career stages. An NRMN
subgroup of 21 individuals from nine institutions is actively
revising the original evidence- based Entering Research
curriculum for undergraduates [31, 32]. This subgroup is
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developing and adding new activities and assignments
based on NRMN priorities, including cultural awareness,
science identity, and research self-efficacy. Through activ-
ities, case studies, and discussion, mentees who participate
in Entering Research-based trainings are introduced to
important topics and concepts organized around five key
areas of trainee development: research skills; interpersonal
skills; psychosocial skills; diversity/culturally focused skills;
and professional and career development skills. The
revised Entering Research curriculum is designed to be
fully customizable based on the needs of individual insti-
tutions and their mentees. To date, 83 activities have been
developed or adapted and are being peer reviewed by
members of the subgroup. The revised undergraduate
curriculum will be tested with several partners, including
several BUILD institutions. The revised graduate student
activities will also be tested. The subgroup will also
determine whether the curricular themes transfer to other
career stages and identify additional themes relevant to
more advanced career stages.

Career coaching To augment classic research mentoring,
NRMN has launched an evidence-based career coaching
initiative, focused on providing trainees with the skills and
support they need to effectively navigate their career
choices and pathway(s) [25, 36]. Career coaching can
augment and compliment research mentoring by provid-
ing guidance outside the traditional research relationship.
Coaches can offer confidential guidance, scientific expert-
ise, psychosocial support, and career advice. This coaches’
training and training for graduate students launched
initially for the American Society for Pharmacology and
Experimental Therapeutics (ASPET) in 2016. Four coaches,
each with a coaching group of four PhD students and two
postdoctoral trainees, participated in a half-day coach train-
ing ahead of a daylong coaching group kickoff. Coaching
continues virtually for 12 months thereafter. The annual
training incorporates some elements of the culturally aware
mentorship module noted above. Data from coaches’ train-
ing are used to inform expansion of this effort.

Coaching for improved Grantsmanship NRMN has
implemented and is testing four unique but complimentary
coaching models specific for grant writing, tailored to the
level of experience and readiness of the trainees. Programs
are structured to engage either less or more experienced
post-doctoral associates or junior faculty, and have various
schedules and timelines. To achieve scalability, all programs
recruit highly successful “Coaches-in-Training” to learn
approaches and group facilitation skills.

NRMN’s grant writing coaching models for postdoctoral
fellows and junior faculty fall under two categories. First,
models for those who will be working on a grant proposal
sometime within the next year, which combine on-site
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grant writing and professional development experiences
with distance learning techniques that include online
digital meetings. Content begins with writing skills and
grant proposal basics such as developing a research ques-
tion. The Coach or Advisor helps mentor those in the pro-
gram. The second model is designed for those currently
working on an in-progress grant proposal. This model be-
gins with an intensive 2-3-day workshop focused on the
NIH peer review processes and development of mentees’
specific aims pages, followed by online sessions for group
review of mentees’ proposals in progress, and a one-day
wrap-up that includes a practice study section on mentees’
advanced drafts by senior researchers. The program is con-
ducted over 3-4 months. The Coach or Advisor helps to
mentor those in the Program. More detailed descriptions of
each model and data on the efficacy of each, including
numbers of proposals submitted, reviewed, resubmitted,
and funded have begun to accrue.

In addition to grantsmanship coaching groups, NRMN is
addressing the unique needs of investigators who have
applied for federal research grants or career development
awards but have not yet been successful in obtaining fund-
ing. Through “Shark Tank” consultations, NRMN expert
grant coaches called “Sharks” provide investigators with
intensive and tailored coaching based on the investigators
NIH Summary Statement and professional trajectory as de-
tailed in the curriculum vitae and NIH biosketch. These
sections are essential areas in the grant review process. The
advisors/coaches also provide feedback to mentees with the
goal of helping them strategize and fill specific gaps for grant
success; e.g. if an investigator received a poor impact/priority
score during the study section review,, NRMN coaches/
sharks draw upon their own experience to advise on
strengthening the research methods, preliminary data, and/
or publications.

Building capacity for training beyond NRMN

Facilitator training To expand and enhance training
beyond NRMN, the program offers train-the-trainer
workshops to empower others to implement mentor and
mentee trainings [37]. These include: implementation
workshops aimed at helping participants plan for ways to
bring mentor and mentee training to their program; facilita-
tor training workshops in which participants experience
mentor and/or mentee training and then learn how to im-
plement training at their home institutions; and facilitator
training for those interested in leading mentor training in
an online venue. To date, 27 national workshops have
trained 824 participants. Because of these workshops,
attendees have reported increased confidence in their ability
to facilitate research mentor and mentee training and to
implement research mentor and mentee training at their
respective institutions. Follow- up surveys allow tracking
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of implementation events. Similar approaches are being
discussed for other NRMN training initiatives.

NRMN master facilitators In order to build continued
capacity for research mentor and mentee training, NRMN
has recruited 41 individuals from 20 institutions across 14
states in the US who are serving as NRMN Master
Facilitators. These individuals have experience implement-
ing mentor training, mentee training, and facilitator train-
ing workshops and a passion for improving mentoring
relationships for diverse groups. The Master Facilitators
participate in annual meetings to share resources and
experiences, and implement trainings across the country.
This community of Master Facilitators continues to share
experiences, resources, and training assessment data
through monthly newsletters, quarterly conference calls,
and use of the MyGroup feature of MyNRMN.

Establishment of an NRMN Institute for Advanced
Coaching in Grantsmanship A critical mass of estab-
lished investigators nationwide serve as coaches for un-
derrepresented mentees for the mentored intensive
grant writing programs. Coaches’ institutes have been
established for implementation alongside the Coaching
Groups for Grant Writing and Professional Development
Programs. The coaches (designated coaches-in-training)
for each program are recruited concurrently with the
trainees, and the coaches receive “hands-on” and “real
time” experience working with the program directors
and the trainees during each trainee cohort. The pro-
gram directors determined that two types of coaches
must be involved in the NRMN programs. The first
group is the grant writing and professional development
coaches. These coaches must be experienced faculty
members who have a history of federal funding and/or
serving on grant review committees. After they complete
training in the NRMN Coaching Group models, these
individuals implement and lead participants in a Coach-
ing Group as described above.

The second group of coaches are content experts, with a
focused role of ensuring the Coaching Group participants’
grant proposals are both scientifically sound and innovative.
The content coaches include the following subcategories: 1)
Scientific/Methodology Consultant — typically a 1-2 h
specific phone consultation with a junior investigator about
scientific questions, approach, or methodology; 2) Scien-
tific/Methodology Coach — individuals who provide scien-
tific discussions and feedback to postdoctoral trainees and
junior faculty over a more extended period during prepar-
ation of a proposal. These scientific coaches complement
the writing and design guidance provided by the NRMN
grant writing programs. They provide feedback on research
design, approach and drafts of proposal sections over a 2—
3 month period — estimated total time 3-10 h, and 3)



Sorkness et al. BMC Proceedings 2017, 11(Suppl 12):22

Proposal Reviewer — individuals who receive a complete or
nearly complete draft of a proposal (usually NIH K or R
award) and are requested to provide feedback using a
standard NIH-reviewer format. These same individuals par-
ticipate in virtual ‘mock study sections’ led by grant writing
program leaders. Proposals are assigned to reviewers accord-
ing to their scientific and methodological expertise.

Goal 3. Refer: Increase access to research resources and
career development

All career stages of users on NRMN have the opportunity
to benefit from career development programs and activities.
For example, in partnership with the Association of Ameri-
can Medical Colleges (AAMC) Graduate Research, Educa-
tion, and Training (GREAT) group, NRMN offers a series
of career development webinars focusing on the graduate
school process. NRMN collaborates with partner iBiology
on #iBiohangouts to promote and live tweet conversations
on Google Hangout. NRMN and iBiology offer a series of
discussion panels on topics that revolve around the chal-
lenges that diverse scientists face professionally such as the
importance of being culturally responsive within mentoring
relationships, and typical considerations when negotiating an
offer for an academic position. Additional topics range the
spectrum from “getting the most out of your conference
time” to “developing scientific networks to improve educa-
tion”. All activities are archived on a NRMN YouTube page.
NRMN is also implementing a health disparities learning col-
laboratory, using a combination of in person, and online so-
cial networks, and existing mentor resources at scholars’
home institutions. Such a collaboratory could address the dif-
ferential access to support, mentoring, and resource infra-
structure at each institution. By leveraging networks within
the Research Centers in Minority Institutions (RCMI), Clin-
ical and Translational Science Award (CTSA) Program
Hubs, and the Mountain West IDeA Clinical and Transla-
tional Research —Infrastructure Network (MW CTR-IN),
NRMN provides opportunities for virtual engagement while
supplying health equity and professional development
resources to the target communities, many of who par-
ticipate in the NRMN Regional Training. The collabora-
tory offers access to professional development activities
including career coaching, lectures, discussions, health
equity short courses, and social networking, using func-
tions such as MyNRMN.

Goal 4: Promote: Promoting the value of mentoring

To support a cultural transformation in the way mentoring
is both conceptualized and valued, NRMN is working with
higher education institutions, professional/disciplinary soci-
eties and organizations to promote mentoring programs
and resources and their importance to faculty development.
NRMN has established an NRMN Ambassador Program in
which individuals who are committed to the NRMN
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mission share information about the program at various
venues. The types of NRMN Ambassadors include: men-
tor ambassador, mentee ambassador, NRMN team/staff
ambassador, organization ambassador, college-university
ambassador, program ambassador, and partner ambassa-
dor. Ambassadors represent NRMN through e-mail recruit-
ment campaigns, dissemination of printed materials, website
cross-post, conference booth collaboration, social media plat-
form engagement, hosting webinars and/or information
sessions, sharing information about NRMN at meetings,
conferences, and events attended.

Mentor certification

NRMN recognizes that institutions need to value the work
mentors do, if real cultural change is to happen. One way
to recognize the effort put into mentoring is to create a
recognition system for it. Therefore, NRMN has established
an NRMN Mentor Certification program through which
existing NRMN Mentors can receive certification for their
experience and involvement as a mentor within the
network. Mentors whose applications are approved by the
NRMN will receive a certificate endorsed by NRMN,
recognizing their level of experience and skills as a mentor.
The three types of Mentor Certifications are as follows:

e NRMN Mentor- a mentor who has participated in
at least one virtual mentoring cycle as a mentor with
a mentee in the Guided Virtual Mentoring Program.
This Certificate is also applicable to individuals who
have signed up as NRMN mentors and/or served as
grant writing coaches through one cycle of an
NRMN grantsmanship program

e NRMN Certified Mentor- an NRMNet registered
mentor who has served as a mentor for at least three
different mentees and who has participated in NRMN
mentor training (or the equivalent) at their home
institution, at special sessions held with partner
organizations, or at NRMN sponsored workshops.

e NRMN Master Mentor - an NRMN Certified
Mentor who has documented significant experience
and success as a mentor and has served as a mentor
in the NRMN Virtual Mentoring Program for at
least one cycle.

Enhancing NRMN programming: supplement awards,
pilot awards and partnerships

NRMN supplement and pilot grant projects

To complement the networking, mentoring, and profes-
sional offerings initially developed and implemented by
NRMN, the leadership issued requests for applications for
both Supplement Projects and Pilot Projects, to identify,
support, and synergize with other innovative models and
programs aligned with NRMN's mission.
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The intent was that each supplement or project would
coordinate efforts and activities with one or more of the
NRMN implementation Cores, and collect relevant met-
rics and hallmarks of success consistent with the NRMN
Evaluation Plan. Summaries of the five NRMN Supple-
ment and five Pilot Projects awarded after both scientific
and programmatic review are located on NRMNet. These
projects “extend the reach” of NRMN to broader constitu-
encies and regions, fill gaps in NRMN offerings, and build
on prior evidence based models of successful professional
development and/or mentor/mentee training (Fig. 5 out-
lines NRMN Supplement Awards, Pilot Awards, and Ex-
pansion Projects and their goals). Results from these
models will be disseminated and contribute to the evi-
dence base of the future; value-added programming will
be integrated into the NRMN implementation cores.

NRMN regional training and expansions

NRMN is also expanding its impact in regional training
through which scholars in a single geographical region have
access to integrated program offerings from across NRMN.
Examples of regional trainings included Morehouse School
of Medicine for participants in the southeastern United
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States and the University of Puerto Rico, focusing on three
different audiences. Faculty, postdoctoral trainees, and
researchers considered as NIH new investigators participate
as mentees/trainees in NRMN’s intensive coaching for
grantsmanship, which provide a structured group sequence
focused on teaching trainees rhetorical patterns and effect-
ive writing techniques for NIH-style proposals. Senior fac-
ulty with previous experience in developing and securing
NIH funds participate as coaches to assist in the training
and to learn the model for themselves and their
institutions. In addition, institutional officials who occupy
leadership positions with access to high-value resources
and are able to navigate complex systems and authority to
take effective actions, participate in a planning workshop
that provides a framework to support the consolidation of
mentoring and training activities across disparate programs.
This workshop design was based on the structure of the
Morehouse School of Medicine Mentoring Academy that
provides institutional leaders with a framework to support
the consolidation of mentoring and training activities
across disparate programs and helps build a critical level
of biomedical research capability, productivity and train-
ing. The approach uses multidisciplinary research teams
and multiple mentors.
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Concluding remarks

NRMN leaders, and all of those working towards its
success, are committed to improving research mentorship
and career preparation and addressing the challenges of
workforce diversity. NRMN has developed and imple-
mented a multifaceted portfolio of programs to enhance
national efforts to increase the size, quality, diversity, and
research productivity of the biomedical workforce. The
Network’s national visibility is wide and its participant
reach is growing. The goals of these programs are to: 1)
match and link mentees across career stages to mentors
and coaches; 2) train mentors, coaches, and mentees to
more effectively navigate and maximize their relationships;
3) refer mentees to career and research resources; and 4)
promote the value of career mentoring. We look forward
to evaluating and disseminating our experiences and best
practices. Our strategy will be to leverage “local” and part-
ner resources with NRMN services and expertise, towards
the goals of sustainability, scalability, and expanded reach.
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