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There is a pressing need for evidence-based, holistic mentoring programs to support
STEM postdoctoral scholars in STEM and sustain biomedical innovation. Literature sug-
gests that more effective mentorship models must move beyond traditional dyadic (one-
on-one) structures focused solely on research support, to models that provide holistic
guidance from a network of mentors across domains of research, career, and wellbeing.
To foster this, we developed and piloted an 8-week program called SPNSOR (Structured
Professional Networks for Successful Outcomes in Research). Grounded in both social
network and social capital theory, SPNSOR responds to the increasing support for devel-
opmental network models, where trainees engage with multiple mentors to meet their
holistic needs. Launched in January 2025, biomedical postdocs across New York State
were randomized to two groups: an intervention group (n=9), which participated in week-
ly 1.5-hour virtual sessions over 8 weeks covering topics such as goal setting, assessing
mentoring gaps, building new relationships, and navigating conflicts, or a control group
(n=10), which received a single 2-hour workshop focused on optimizing their primary
mentoring relationship. Initial results demonstrate high satisfaction, acceptability, and
utility of the intervention (median score of 4.5/5). A focus group at 3 months will assess
the perceived appropriateness of program length and format. Interviews with faculty and
academic leaders will explore the feasibility of integrating SPNSOR into formal postdoc-
toral training programs. These early findings suggest that SPNSOR is a relevant, feasible
and well-received intervention that addresses critical gaps in postdoctoral mentorship by
fostering strategic, network-based support.

Keywords: Mentor network, postdoctoral scholars, STEMM, career outcomes, mentoring
programs

Acknowledgements: Research was supported by the National Institute of General Medical
Sciences of the NIH under award number R35GM151017. The content is solely the respon-
sibility of the authors and does not necessarily represent the official views of the National
Institutes of Health.

Introduction

Postdoctoral scholars (postdocs) are a vital,
yet frequently overlooked, segment of the
scientific workforce with about 75,000 in
the U.S. alone (Jach, 2024). Postdocs pursue
research and advanced training, and while also
contributing to teaching, the mentorship of junior
trainees (undergraduate and graduate students,
technicians, etc.), and service activities. Despite
their utmost importance, the postdoc experience
is often characterized by inconsistent or unclear
programmatic expectations, limited institutional
support, and high levels of financial, emotional, and
professional stress (Alunde et al., 2020; Gangrade
& Lambert, 2023, Tuma et al., 2021).

Additionally, unlike undergraduate or graduate
students, postdocs are rarely supported with
formal mentorship structures, and mentorship is
mostly dyadic (one-on-one) in nature. However,
studies have elucidated that having multiple

mentors can alleviate challenges and restrictions
which often arise when a mentee is relying on
solely one mentor, particularly during the often
ambiguous and under-supported postdoc phase
(Gangrade, 2024, Gangrade & Lambert 2023).
Given the growing challenges postdocs face today,
a mentorship network can offer the critcal, holistic
support postdocs need to succeed (Gangrade &

Lambert, 2023). Effective, holistic mentorship
encompassing psychosocial support, career
development, and science identity-affirming

relationships, has been shown to significantly
influence retention and success in science,
technology, engineering, mathematics and
medicine (STEMM) (Gangrade & Lambert, 2023;
Haggard et al.,, 2011, Montgomery et al., 2017).

To address persistent mentorship gaps faced by
biomedical postdocs in the U.S., the Structured
Professional Network for Successful Outcomes
in Research (SPNSOR) program, an innovative,
mentor network intervention, was developed.
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Building on previous research identifying
mentoring challenges among postdoctoral
training (e.g., Lambert et al.,, 2023; Gangrade &
Lambert, 2023), SPNSOR aims to train biomedical
science postdocs on how to cultivate a mentorship
network that can effectively help them to achieve
their research, career, and personal goals. The
program also explicitly encourages connections
across different types of mentoring roles including
sponsors, identity-affirming mentors, connectors,
peer mentors, etc., and provides useful tools to
mitigate challenges posed by insufficient and/or
negative mentoring relationships. The aim of this
study was to assess the feasibility, acceptability,
and value of SPNSOR to postdocs, piloted between
January - March 2025.

Literature Review

Postdocs are a critical segment of the STEMM/
biomedical research workforce. Effective
mentorship is fundamental for retaining postdocs
and their successful transition to faculty and non-
faculty careers (Yadav et. al, 2020). However,
postdocs often lack structured, intentional
mentorship; likely due to increased expectations
for postdocs’ independence compared to
undergraduate and graduate students, as well
as the absence of training and accountability for
faculty mentors (Alunde et al., 2020). Holistic
mentorship, which includes career development
and psychosocial support, has been shown to
increase retention and success in STEM (Gangrade
& Lambert, 2023, Montgomery et al., 2017). Positive
mentorship correlates with key milestones, such
as, publishing, securing grants, and transitioning
to faculty positions (Lambert et al, 2023).
Conversely, negative mentoring, such as neglect
or misalignment, may result in lack of progress,
isolation, and attrition from science (Tuma et al.,,
2021).

Inthe U.S., numerous mentorship and professional
development programs have been established to
support graduate students and some postdocs,
mostly US citizens, who must further meet other
qualifications. Despite an attempted increase to
create programs for trainees, there remains still
a significant deficit due to existing only at a few
universities, quality and length of programming,
and postdocs exclusion. For those pursuing
academia, the Preparing Future Faculty (PFF)
program, sponsored by the Council of Graduate
Schools, exists in about 300 institutions, offering
some mentorship and faculty prep (Eisen & Eaton,
2018; Sancheznieto et al., 2021). Additionally, the
National Institutes of Health (NIH) has historically
funded comprehensive programs but excludes
57.9% of postdocs who lack citizenship (Smith et
al., 2024). These NIH supported programs included
the Initiative to Maximize Student Development
(IMSD) for graduate students, and the IRACDA
and BETTR programs for postdocs, that integrate
research with teaching at partner institutions.

Typically, these programs recruited those
excellent in research and interested in cultivating

other aspects of faculty roles like service and
teaching. Underrepresented trainees are well
accounted for in these programs, unlike the
greater pool of STEM postdocs. These initiatives
emphasized mentorship, community building, and
career development to support their scientific and
pedagogical advancement, but due to NIH cuts in
2025, these programs no longer exist. However,
NIH T32, K, and F awards remain active, and require
applicants to secure mentorship and submit
support letters, reinforcing acquiring mentorship
for postdoctoral training (Eisen & Eaton, 2018;
Sancheznieto et al., 2021).

The Postdoc Academy, an asynchronous online
course piloted five times between 2020 and
2022 by the National Association of Postdocs,
enrolled 473 postdocs to test the utility of this
intervention through taking the course and filling
out a comprehensive needs assessment survey
(Sun et al., 2023). Participants cited mentor
support as the most critical factor for success,
while lack of time and inadequate mentorship
were top barriers. Though the course underscored
the importance of effective mentorship, it lacked
guidance on building mentor networks, leveraging
multiple mentors, or navigating negative mentor
relationships (Sun et al., 2023). Despite these
efforts, substantial challenges remain. The IMSD
and IRACDA programs have been discontinued,
and eligibility for T32, K, and F awards has become
more restrictive. While frameworks like “Mentoring
Up” empower trainees to better communicate their
needs, and courses like the Postdoc Academy aim
to enhance training, gaps in support for postdocs
persist. A 2018 U.S. survey by Grinstein and Treister
revealed a primary factor contributing to postdoc
dissatisfaction: the daily lab environment. Only
28.4% of postdocs would recommend a postdoc
to others, highlighting how current programs are
failing to address critical aspects of the daily
postdoc experience. Similarly, a 2024 study by
Jach described widespread feelings of postdoc
isolation, who often lack the cohort-type support
from graduate school. International scholars, who
comprise a large population of the U.S. postdocs,
face additional barriers, as many programs
are inaccessible, contributing to a shrinking
international postdoc population.

To overcome other program limitations, including
sweeping cuts in 2025 to supportive programs,
we developed SPNSOR, a randomized-controlled
program designed to help early career postdocs
regardless of citizenship status, build diverse
mentorship networks through eight tailored 1.5-
hour synchronous lessons. Unlike traditional one-
on-one mentoring, SPNSOR encourages cultivating
a broader support system encompassing technical,
career, and psychosocial mentors, including those
who share personal identities (Figure 1) (Gangrade
& Lambert, 2023). This approach reflects a shift
toward more holistic, evidence-based models of
mentorship. This model acknowledges that a single
mentor cannot meet all needs and emphasizes
expanding support through technical, career, and
psychosocial mentors, including those with shared
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identities (Gangrade & Lambert, 2023). Focus on
mentorship networks was informed by several
theoretical frameworks. One is the social capital
theory, which posits that resources and capital
are accessible in one’s social network (Coleman,
1988, Nahapiet & Goshel, 1998). Based on this
theory, it has been suggested that varying types
of mentoring relationships provide unique capital
that overall promotes researchers’ success (Aiken
et al. 2016).

Another is social network theory that asserts
social relationships influence and transfer
information (Dunn, 1983). The efficiency of this

process is dependent on components of the
network (i.e., number, importance, and strength
of connections) (Higgins & Kram, 2001). The
development of SPNSOR was also based on lessons
and strategies on mentoring competencies from
other successful interventions, such as “Mentor
Training for Clinical and Translational Researchers”
by Pfund et al. (2014) and “Mentoring Up” by
Sancheznieto et al. (2024). If proven effective
and scalable, SPNSOR has potential to improve
postdoc experiences and retention, while fostering
a more inclusive, resilient, and innovative scientific
workforce.

Figure 1.
Traditional mentoring framework alongside novel mentor network description
MENTORSHIP
ONE ON ONE CONCEPTS IN
MENTORSHIP SPNSOR

Number of

Where mentors are

found

Mentors typically play
the role of a research

Mentor roles

One mentor - one
individuals involved mentee

Within the organization

One mentee has several
mentors in a
network/group

Within and/or outside the
organization

One can find mentors with
distinctive roles e.g., coach,

mentor connectors, role model, etc.

How mentors are

Methods

Intervention

The overall structure of SPNSOR is composed of
three main parts, grounded in empirical evidence
across mentorship studies: 1) Defining mentorship
and individuals’ needs, 2) finding mentors (existing
and potential) and establishing mentorship
relationship (Higgins & Kram, 2001; Montgomery,

Figure 2.
SPNSOR program’s topics and lesson’s titles

I. DEFINING

Expert passing on
viewed knowledge

Co-learners sharing
knowledge

2017), and 3) maintaining one’s network for
effective mentorship (Gangrade & Lambert, 2023;
Montgomery, 2017). These three components are
explored through facilitator-guided discussion,
case studies and practical exercises across eight
1.5 hour lessons. Lesson title and description of
each lesson can be found in Figure 2. All lessons
were hosted online, except the first session which
was in person.

Introduction to Effective

Lesson1 Mentorship: Mentoring Up

e
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Lesson 2 Goal Setting

1l. FINDING MENTORS Lesson 3 Mentor and Resource mapping
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11l. MAINTAINING Lesson'5  Network and Wellness

NETWORK FOR
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MENTORSHIP

Lesson 6

Negotiating within your
Mentoring Relationships

Lesson 7 Conflict Resolution

Lesson 8
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Outcome Measures

Several implementation science measures
evaluating SPNSOR’s usability/utility (3 items),
ease of adoption (3 items), acceptability (7 items),
appropriateness (6 items), and feasibility (3
items) were asked. Each was scored on a 5-point
Likert scale, where 1 is “strongly disagree” and
5 is “strongly agree”. Additional questions on
appropriateness and perceived value of SPNSOR'’s
lessons and format were also added. These data
were collected post-program through an online
survey using REDCap.

Participant Recruitment

A list of institutions in New York State (NYS)
with research funding were collected from
the 2023 Higher Education Research and
Development Survey by the National Center for
Science and Engineering Statistics (National
Science Foundation, 2024). A list of medical
institutions in NYS was also obtained from the
Association of American Medical Colleges (AAMC,
2025). For each institution, names and contacts
for postdoctoral offices or associations, and
designated institutional officials were collected
through a web search. These individuals were
asked to share SPNSOR recruitment flyers with
postdocs at their institutions. The email contained
information about the program, expected research
activities, and a link to the eligibility screening
survey. To be eligible, the individual must be an

Table 1.

early-career postdoctoral scholar (O-1 year) in
biomedical sciences. All interested and eligible
participants were randomized using a random
number generator to the intervention and control
group. For the pilot, 9 consented to the intervention
group and 10 in the control group.

Data Analysis

Collected data was cleaned. Descriptive statistics
were calculated; median and ranges were reported
for items scored on a Likert scale, whereas counts
and proportions were tabulated for categorical
variables. Analysis was done using Python v 3.13.2.

Human Subject Approval

All research activities were reviewed and
approved by SUNY Downstate Health and Sciences
Institutional Review Board & Privacy Board
IRB#1981725.

Results

All participants receiving the SPNSOR program
started their postdoc late 2023 or 2024 in a
NYS-based institution and were in biomedical
sciences ranging immunology, molecular
biology, neuroscience, and others. Demographic
characteristics of participants are described in
Table 1.

Demographic characteristics of SPNSOR study participants by study arm (n=19)

Characteristics SPNSOR (n=9) Control (n=10)
n % n %

Gender

Female 7 77.7 8 80.0

Male 2 22.2 2 20.0
Ethnicity

Hispanic/Latin/Spanish origin 3 33.3 1 10.0

Not Hispanic/Latin/Spanish origin 6 66.6 9 90.0
Race®

Asian/Asian American 2 22.2 1 10.0

Black/African American 2 22.2 1 10.0

White/European American 3 33.3 3 30.0

Other 2 22.2 5 50.0
First generation graduate® 6 66.6 6 60.0
Individual from disadvantaged background® 5 55.5 5 50.0

3Individuals may be counted multiple times if having more than one race.
PReflects the number and percentage of participants answering “yes” to this question.

Overall, participants rated SPNSOR to be a
beneficial, acceptable, and appropriate program
they would recommend to others (see Table 2.)
Median scores for all implementation measures
were = 4.0

\out of a possible score of 5.0. The range of these

scores were mostly narrow, with the largest (range
of 2.0 - 5.0) coming from questions on whether
participants felt they had sufficient time to
continue in SPNSOR. However, median scores for
these questions remained high (4.5).
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Figure 3.
Median and ranges of participants’ responses to implementation science measures evaluating
the SPNSOR Program (n=8)2. Scores range from 1 -5, with 1 being “strongly disagree”,

N S A O e 11
. |
]
53
A
2 A Median
1 T T T T T T T T T T T T T
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22
Questions
m planning to use what I learned from to build my mentorship networ
1 TI'm planning hat T1 d fr SPNSOR to build my hip k

2 In my opinion, most people would be able to learn the skills taught in SPNSOR quickly

I would recommend the SPNSOR program to others

Overall, I am satisfied with the SPNSOR program|

I enjoyed learning the content of the SPNSOR program

I find the skills I learned through SPNSOR to be useful

The different topics discussed in SPNSOR make sense to me

The SPNSOR program fits well with my cultural values
The SPNSOR program fits well with my personal values
I think the online format works best for the SPNSOR program

I had the necessary time to attend the SPNSOR sessions

At the end of the program, I felt very confident practicing the skills taught in SPNSOR
It was easy for me to keep participating in the SPNSOR program after I joined

I'm going to go back to the SPNSOR program notes and materials in the future

The activitiesI did within each session were helping me learn the program’s content better
I felt comfortable interacting with the facilitators of the SPNSOR program
SPNSOR’s facilitators are competent and knowledgeable in the topic area

I like that the SPNSOR program is carried out synchronously (at a certain day/time) rather than asynchronously
I think that the SPNSOR program prepares me to tackle some of the issues I would come across when building my mentorship network
Other postdoctoral scholars in general would find the SPNSOR program’s contents to be relevant

I find that the amount of time spent each week on SPNSOR content was manageable
In general, mentors at my institution would be supportive of postdoctoral scholars participating in the SPNSOR program

Fand 5 being “strongly agree”?One individual did not complete the post-program survey. Thus,

the final n=8.

In addition to these, participants rated SPNSOR’s
lesson length (1.5 hours) and total program length
(8 lessons) as “too long”, “too short”, or “just right”.
All (100%) said 1.5 hours per lesson was “just right”.
The majority (62.5%) said 8 lessons were “just
right”, with 37.5% reporting it was “too long”, and
12.5% stating it was “too short”. In terms of most
useful, the top lessons (earning 5 out of 8 votes
each) were the first two: “Introduction to Effective
Mentorship: Mentoring Up” and “Goal Setting”.

Discussion

The goal of this study was to test the feasibility,
utility and relevance of an intervention that
helps postdoctoral researchers build effective
mentoring networks to aid their success. Our
preliminary findings of SPNSOR suggest this
intervention model is feasible and relevant to early-
career biomedical postdocs in New York state.
Participants reported a high level of satisfaction,
with all implementation measures receiving a
median score of 4.0 or higher out of 5.0. Even
for items with neutral or slightly negative ratings,
such as whether participants had sufficient time
to engage with the program, the median remained
high at 4.5. This suggests that participants felt
participating in SPNSOR was useful and feasible
in its current format, even amid the often-intense
schedules of these postdocs. Notably, the lessons
rated as most useful, “Introduction to Effective
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Mentorship: Mentoring Up” and “Goal Setting”,
inspired by mentoring studies and frameworks
(Newby & Heide, 1992) suggest key developmental
needs among postdocs. Participants largely
agreed that SPNSOR also prepared them to
tackle issues that may arise when building a
mentorship network. While these points deserve
further evaluation in the next iteration, our results
are indicative of SPNSOR’s contribution to their
sense of agency, pivotal for developing mentoring
relationships and maintaining these relationships
(Griffin et al.,, 2018). These early sessions focus
on empowering postdocs to proactively navigate
their mentoring relationships and clarify their
career trajectories. This aligns with existing data
emphasizing the importance of mentorship quality
and self-directed career planning in improving
postdoc satisfaction and retention, including
underrepresented groups in STEM (e.g., Pfund et
al., 2016; Williams et al., 2020). The popularity
of these topics suggests training gaps around
mentorship dynamics and long-term career
planning; areas postdocs often lack structured
guidance. Participants also provided uniformly
positive feedback on the structure of SPNSOR. All
(100%) agreed the 1.5-hour lesson duration was
“just right,” and most (62.5%) indicated the total
length of eight sessions was appropriate. Our data
support the structure of SPNSOR and suggest the
time commitment is doable and well-calibrated for
the postdoc experience.




Our findings are promising, yet there were some
limitations. First, the data reflects nine individuals
and their views, all based in NYS, which limits the
generalizability of the results. Future phases of this
study will include larger control and intervention
groups to allow for more robust analyses.
Participants may have had a predisposed interest in
the program’s subject matter, potentially skewing
results toward more favorable responses. However,
survey results will be further explored through a
focus group with SPNSOR participants, to provide
more nuanced insights into participant experiences
for future iterations. A future study will expand
on the feasibility of incorporating SPNSOR into
formalized postdocs training in institutions through
focus groups with faculty and administrative staff.
The second iteration of SPNSOR is planned and
will include postdocs from other states. Expanding
and increasing the participant pool will also help
account for differences in institutional culture,
disciplinary focus, and mentoring practices that
influence program effectiveness.

Conclusion

Our findings offer theoretical and practical
implications for improving the landscape for all
postdocs. We conclude that SPNSOR, an evidence-
based mentor network focused program, is highly
acceptable and needed program for early-career
postdocs. Theoretically, it reinforces the value
of holistic mentorship training for postdocs,
especially in domains that address autonomy and
long-term goal setting. Practically, the findings
suggest programs like can be feasibly integrated
into postdoctoral training without overburdening
trainees while delivering substantial benefit.
SPNSOR results suggest it could meet a key
developmental need among postdocs by
cultivating effective mentorship network skills
and goal-setting strategies. Though further
research is required, initial data support SPNSOR
as a promising model for strengthening training
and increasing retention within the biomedical
workforce.
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