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ABSTRACT

Effective mentorship is critical to the success of trainees in research career pathways, sig-
nificantly impacting their research productivity, academic and research self-efficacy, and
career satisfaction. Research faculty may be unaware of or unprepared to address men-
tor—-mentee dynamics in mentoring relationships, especially those that go beyond tra-
ditional scientific skill development. Addressing mentorship dynamics can be even more
challenging for mentors from well-represented backgrounds working with mentees from
historically excluded racial/ethnic groups. The Howard Hughes Medical Institute supports
programmatic interventions, like the Mentorship Skills Development (MSD) course, an in-
novative program that aims to advance the mentorship competencies and cultural diversi-
ty awareness of mentors. Between 2015 and 2020, more than 200 faculty mentors partic-
ipated in the MSD. Quantitative and qualitative data reveal significant gains in mentorship
skills and cultural awareness, with mentors reporting increases in their confidence to have
conversations around race and culture with their mentees. More than 85% reported actual
or intended changes to their cultural responsiveness or mentorship behaviors. Important-
ly, behavioral changes were also observed by their mentees. These data indicate that cul-
turally responsive mentorship education can increase knowledge and efficacy in effective
mentorship practices and improve mentorship experiences of both mentors and mentees.

INTRODUCTION

Effective mentorship plays a critical role in the long-term persistence and academic
success of trainees (hereafter referred to as “mentees”) in research career pathways,
having a significant impact on mentees’ research productivity, academic and research
self-efficacy, and career satisfaction (National Academies of Sciences, Engineering,
and Medicine [NASEM], 2019). However, many faculty advisers (hereafter referred to
as “mentors”) may be unaware of or unprepared to address mentor-mentee dynamics
in research mentoring relationships, especially those that go beyond traditional scien-
tific skill development. Addressing mentorship dynamics can be even more challeng-
ing for mentors from well-represented backgrounds, many of whom will have experi-
ences distinct from those of their mentees due to the ways in which race, ethnicity and
other aspects of identity can influence interactions within the research and training
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environment. These challenges have become even more pro-
nounced with recent, national social unrest that has increased
awareness about policies and practices that serve to exclude
students identified as Black, Native American, Native Pacific
Islander, and Hispanic/Latine and/or from other marginalized
sociocultural groups (Blake-Beard et al., 2011; Asai, 2020;
McGee et al., 2021). For the purposes of this article, we use
some terms as they are most recently defined by the U.S. Census
Bureau (www.census.gov/topics/population/race/about.html).

The authors recognize that the use of terms related to
identity, particularly those related to race and ethnicity, are
constantly evolving (Harmon, 2021). We have elected to use
the term “historically excluded” to refer to racial and ethnic
groups that are underrepresented in science, technology,
engineering, and mathematics (STEM) fields. The underrep-
resentation of persons from these groups is the result of a
culture of systematic exclusion manifested by practices and
policies that were not designed by or for them. Though we
use the term “historically excluded” to capture the accumula-
tion of past exclusionary cultures, practices, and policies, we
acknowledge their ongoing impact that creates underrepre-
sentation of various racial and ethnic groups in STEM fields.
We understand that the terms used may not be preferred by
some groups; thus we will continue to interrogate our nomen-
clature and adapt terminology appropriately as we continue
our work.

The NASEM concluded that challenges due to cultural diver-
sity factors operating in interpersonal interactions, including
race/ethnicity, can compromise the persistence of mentees from
groups historically excluded in STEM fields (National Research
Council, 2011). These challenges may include research training
environments that implement exclusionary practices. Such
practices differentially impact students from certain racial/eth-
nic groups wherein they encounter implicit cultural biases, ste-
reotypes, and even encounter direct experiences of racism and
discrimination from peers and faculty (Colén Ramos and
Quiflones-Hinojosa, 2016; Acosta and Ackerman-Barger, 2017;
Puritty et al., 2017).

The NASEM consensus study titled The Science of Effective
Mentorship in STEMM (National Academies of Sciences Engi-
neering and Medicine, 2019) emphasized the importance of
culturally responsive mentorship wherein mentors see them-
selves as cultural beings and value their mentees’ identities,
both cultural and scientific. Byars-Winston et al. (2018) sum-
marized research stating that cultural awareness is the founda-
tional element needed to enact culturally responsive practice.
Simply put, one cannot respond to cultural diversity matters of
which one is not first aware. Evidence suggests that mentorship
that explicitly addresses cultural diversity as well as psychoso-
cial needs of trainees is positively correlated with increases in
trainees’ science identity and commitment to/satisfaction with
a research career, particularly for those from historically
excluded racial/ethnic groups (Haeger and Fresquez, 2016).
Increasing research mentors’ capacity to effectively navigate
cultural diversity in their mentoring relationships is thus critical
to advance scientific workforce diversity. This work is one key
component in “addressing equity and inclusion in the research
training ecosystem” (https://diversity.hhmi.org; www.nih.gov/
ending-structural-racism/unite) with movements toward inclu-
sive excellence (www.aacu.org/making-excellence-inclusive).
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Changing the research training enterprise requires atten-
tion to the relationships and cultural contexts in which that
training occurs. The Howard Hughes Medical Institute (HHMI)
has stated that it is committed to advancing equity in research
environments that enables students and scientists from all
backgrounds to thrive (https://diversity.hhmi.org). In support
of this commitment, HHMI is investing in programmatic efforts
to promote consistent, effective mentorship. One such pro-
gram is the Mentorship Skills Development (MSD) course
embedded in the Gilliam Program (www.hhmi.org/science
-education/programs/gilliam-fellowships-advanced-study).
Gilliam Fellows (mentees) are accomplished predoctoral train-
ees from groups that are underrepresented in the sciences due
to historical and continued exclusion, including students from
ethnic and racial groups and students with disabilities. The
Fellows engage in multiple years of research training and pro-
fessional development activities guided by mentors who pre-
dominantly come from ethnic and racial groups that are well
represented in the sciences. Authors of this paper created the
innovative, intensive MSD course to develop its mentors in
evidence-based culturally responsive mentorship competen-
cies. Acceptance of the Gilliam award requires that mentors
participate in the MSD course to maximize their cultural
responsiveness in support of their and their mentees’ success.

The MSD course for HHMI Gilliam mentors includes: 1) foun-
dational mentor training that teaches specific competencies and
characteristics of effective instrumental and psychosocial men-
torship roles; 2) extended training concentrated on building the
cultural responsiveness of mentors to address cultural diversity
in their research mentoring relationships; and 3) targeted work
on mentorship relationship dynamics. This program is composed
of several extensively studied mentor training interventions that
have been combined into one full-year educational experience
including curricular elements from: Entering Mentoring
(Handelsman et al., 2005; Pfund et al., 2006, 2014; Pfund,
2015), Optimizing the Practice of Mentoring (Weber-Main et al.,
2019), Promoting Mentee Research Self-Efficacy (Butz et al.,
2018), Culturally Aware Mentor (CAM) Workshop (Byars-Winston
et al., 2018; Womack et al., 2020), and Mentor Training Imple-
mentation Planning (Pfund et al., 2015; Spencer et al., 2018).

The purpose of this paper is to introduce the MSD model
implemented as part of the HHMI Gilliam Program and to pres-
ent outcome data that demonstrate its effectiveness on mentors’
attitudes and behaviors relative to mentorship competencies and
culturally responsive practices. First, we describe the compo-
nents and design of the model. Next, we summarize findings
from analyses of both quantitative and qualitative evaluation
data documenting the impact of the program on mentors’ atti-
tudes and behaviors as well as the impact on mentees. We con-
clude the paper with a discussion of the findings for both future
practice and research. These findings have great potential to
inform other interventions aimed at supporting the capacity of
faculty research mentors to optimize their mentorship practices
with all students, particularly those from populations historically
excluded due to specific identities including ethnicity or race.

METHODS
Participants
The Gilliam Fellow (mentee) participants for this sample
include 119 individual Gilliam Fellows from 50 institutions who
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Culturally Responsive Mentorship

TABLE 1. Demographics of Gilliam Fellows (2016, 2017, and 2018 cohorts; participants were allowed to choose more than one category)

2016 2017 2018 Total

Asian American 1 1 0 2
Black 10 12 13 35
Native American 2 0

Native Pacific Islander 0 1 1
White 0 1

Hispanic/Latine 21 19 24 64
Disabled 1 2 3 6
Female 18 18 29 65
Male 16 21 17 54

participated between 2016 and 2018. Descriptive demograph-
ics for these mentees were collected on their applications to the
Gilliam Fellows Program and are shown in Table 1. Ninety-seven
percent of these mentees are from groups historically excluded
by ethnicity, race and disability in the biomedical sciences.

The Gilliam mentor participants for this sample include 116
faculty who served as mentors to the 2016, 2017, and 2018
Gilliam Fellows cohorts and completed the indicated elements
of the MSD course. Demographic data collected via survey from
109 of these mentors are shown in Table 2. The majority of
mentors in these three cohorts identified as White (81%) and
more than half, as male (57%).

Data from certain years (2016-2018) were used for the
described analyses instead of data from the entire program
(2015-2020), because we prioritized investigation of the impact
of the training over multiple points in time (up to 3 years post
training).

The Gilliam mentor and Fellow (mentee) participants
included in the sample came from 50 unique institutions. For-
ty-three of these institutions are Carnegie R1 (doctoral institu-
tions with very high research activity). Twenty-three are pub-
licly supported, and twenty-two are private—these include
seven Ivy League institutions plus six minority-serving institu-
tions. Incorporating MSD into the Gilliam program was an
intentional strategy. It is one way in which HHMI can leverage
its relationship with institutions with very high research activity
to drive culture change.

Intervention
We designed the MSD course for the HHMI Gilliam Program to
be implemented through a cohort model of faculty participants,

parallel to the admission of Gilliam Fellow cohorts annually.
The cohort model allowed us as program leaders to build a
learning community for mentors in which they engage in men-
torship education as a group. The cohort approach has been
shown to increase motivation, help participants build profes-
sional networks, and serve as a mutual support resource (Opac-
ich, 2019). Gilliam mentors participated in the MSD course
with their assigned cohort for a full year, which included
engagement in four webinars (synchronous online), two self-
paced online learning modules (asynchronous online), and two
separate face-to-face workshops (Figure 1).

Total engagement for each faculty mentor was roughly
25-30 hours across the year, not including additional reading
and reflection participants may do or the time they spend men-
toring. Following the evidence for validated, published mentor-
ship interventions summarized in the NASEM (2019) mentor-
ship report, we selected topics and activities for the MSD course
that include components from the following curricula: Entering
Mentoring, Optimizing the Practice of Mentoring, Promoting
Mentee Research Self-Efficacy, Culturally Aware Mentor Training,
and Mentor Training Implementation Planning. We also devel-
oped specific curricular items to address current events and
societal challenges that are specifically relevant to the lived
experiences of the mentors and Fellows. The various compo-
nents of this multifaceted program and evidence of their effec-
tiveness are listed in Table 3.

Assessments

We collected data from mentors via surveys administered imme-
diately following the April and September face-to-face sessions.
We administered an additional survey annually to each cohort

TABLE 2. Demographics of Gilliam mentors (2016, 2017, and 2018 cohorts; participants were allowed to choose more than one category)

2016 2017 2018 Total
Asian American 3 4 1 8
Black 2 1 3 6
Native American 0 0 2 2
Native Pacific Islander 0 0 0 1
White 26 31 32 89
Hispanic/Latine 1 3 4
Multiple 1 1 1 3
Other 1 5
Prefer not to report 1 1 0 2
Female 10 13 11 45
Male 20 24 18 62
Prefer not to report 1 1 0 2
CBE—Life Sciences Education « 21:ar50, Fall 2022 21:ar50, 3
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Gilliam Mentorship Training Program Overview:
Multifaceted, multi-year, evidence-based mentorship education

Monthly webinars (4), online
learning modules (2) and
shared resources

October

Face-to-face workshops (1
day) and assessment survey

September

/U\O/O\O

March

Face-to-face workshops (2

December/ January

Annual Follow-Up Survey

days) and assessment survey

FIGURE 1. Overview of multifaceted evidence-based MSD course for HHMI Gilliam mentors.

roughly 17 months after the start of their time in the Gilliam
Program and subsequently each year for 3 years. Data were ini-
tially collected via paper survey and then via online survey plat-
forms, either Qualtrics or an assessment platform from the Cen-
ter for the Improvement of Mentored Experiences in Research
(www.cimerproject.org). Survey questions included assessment
of program components and outcomes from mentors. Mentee
surveys, administered annually, included questions about their
experiences in their mentoring relationships. Specific factors
assessed in each survey are listed in Table 4.

Data Analyses

We compared post-training scores to retrospective pre-training
scores for individual subitems in each scale using the Wilcoxon
rank-sum test for comparison across nonparametric paired sam-
ples. Mentor behaviors and mentorship relationship quality
averages were compared with corresponding mentee scores
using the Mann-Whitney U-test for comparison across nonpara-
metric independent samples given the lack of paired data for
every mentor-mentee pair. Confidence scale subitems for men-
tors were compared across multiple cohorts using a Krus-
kal-Wallis test for multiple, nonparametric sample means com-
parison. Qualitative data from open-ended survey questions
were analyzed using an iterative coding methodology (Saldafia,
2009). For the first round of coding, open coding was employed
by ES., followed by code consolidation. Using the codebook cre-
ated by ES., both C.P. and ES. independently employed focus
coding to assign categories to each response. Interrater reliabil-
ity was calculated after this step using the simple proportion
agreement method given the exploratory nature of this study
(Campbell et al., 2013).

Composition of the Team

The intervention implementation team comprises five facilita-
tors (four women, one man; two individuals identified as
White, two individuals identified as Black, and one individual
identified as Hispanic/Latine) from varying disciplines (biology,
genetics, psychology) and career paths (e.g., faculty, research
staff, administrators) and from two U.S. research-intensive uni-
versities, a biomedical research institute, and an institute sup-
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porting higher education and biomedical research. The facilita-
tion team originally began as two facilitators and expanded as
the scope of the intervention and the size of the participant pool
grew larger. All facilitators have many years of experience in
designing, implementing, studying, and administratively
coordinating professional development and training interven-
tions for individuals in academia, government, and the private
sector, including research mentors and mentees in the sciences.
It is important to note that facilitators were experienced in
culturally responsive facilitation (S, House, A, Byars-Winston,
D, Azurdia... and C, Sorkness, unpublished data). Culturally
responsive facilitation skills include the ability to be responsive
in real time to dynamics reflecting race and other cultural
factors unfolding in the training. We believe that this level of
facilitation experience was critical to the overall effectiveness
and successful implementation of the intervention. The qualita-
tive data were analyzed by one white female and one nonbinary
Hispanic/Latinx researcher. The remaining members of the
team include an Asian American male and a White female.

RESULTS

Participants

Between 2015 and 2020, 232 individuals from 62 different
institutions served as mentors to Gilliam Fellows; 84% of these
mentors fully completed the mentorship education component
of the Gilliam Program. Here, we report on 116 faculty who
served as mentors to the 2016, 2017, and 2018 Gilliam Fellows
cohorts and who completed the indicated elements of the MSD
course. The majority of mentors in these three cohorts identi-
fied as White (81%) and male (57%; Table 2).

Satisfaction
Mentors in each cohort reported high levels of satisfaction with
almost all elements of the MSD course (Figure 2). The face-to-
face sessions were the most highly rated. The shared resources
that include webinar slides, references, tools, and links to online
resources were rated the lowest. All cohorts reported similar
levels of satisfaction across the course components.

In their open-ended responses about the strengths of pro-
gram components, mentors noted:
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TABLE 3. Overview of the Mentorship Education Program for Gilliam mentors

Culturally Responsive Mentorship

Date Length Format Topics References
October 60 minutes Synchronous online  Introduction to the Science of Mentorship NASEM, 2019
November  90-120 minutes Asynchronous online  Optimizing the Practice of Mentorship Weber-Main et al., 2019
December 60 minutes Synchronous online  Leveling the Playing Field by Articulating Handelsman et al., 2005; Pfund
Expectations et al., 2006, 2014; Pfund, 2015
January 60 minutes Synchronous online  Improving Communication with Your Mentee Handelsman et al., 2005; Pfund
et al., 2006, 2014; Pfund, 2015
February 60 minutes Synchronous online  Peer Mentor Training (topics vary in response to
challenges expressed by participants)
March 90-120 minutes Asynchronous online  Introduction to Culturally Aware Mentoring Byars-Winston et al., 2018
(iCAM)
April 2 days Face-to-face Exploring Your Institutional Data on Diversity and Pfund et al., 2015; Butz et al.,
Inclusion 2018; Byars-Winston et al.,
Examining Your Own Cultural Heritage: Culture 2018; Poodry and Asai, 2018
Box
The Experience of Being an “Other”
Promoting Mentee Research Self-Efficacy
Advancing Culturally Responsive Communication
September 1.5 days Face-to-face Navigating Imposter Phenomenon Spencer et al., 2018

Navigating the Changing Development Stages of
Your Mentee

Reducing Stereotype Threat and Microaggressions

Fostering Mentee’s Career Resilience

Optimizing Mentoring Relationships in Your Own
Program/Department

TABLE 4. Overview of assessment surveys and response rates

Response rate

Survey® Factors assessed and included in this study per cohort
Midpoint mentor survey Demographics 2016: 84%
(April) Satisfaction with workshop activities 2017: 92%
CAM skills (Byars-Winston et al., 2018) 2018: 98%

Intent to change/actual change in mentorship behaviors (Pfund et al., 2014; Byars-Winston

et al., 2018)

Endpoint mentor survey Satisfaction with workshop activities 2016: 77%
(September) 2017: 71%
2018: 70%
Annual mentor and Satisfaction with program components, including all webinars and resources 2016: 81%
mentee survey T1 Quality of mentoring relationship® (Byars-Winston et al., 2015) 2017: 85%
(December/January) Cultural diversity awareness® (Byars-Winston and Butz, 2020) 2018: 38%

aFor the April and September sessions, a small number of mentors for Fellows in the Burroughs Wellcome Fund Postdoctoral and Graduate Diversity Enrichment Pro-
grams attended. Their immediate postsession survey data on satisfaction and learning are included in these results; however, these mentors and mentees were not
tracked longitudinally.
*Assessment by both mentor and mentee.

“The workshop gave me specific tools, and useful advice on

how to build a more inclusive environment in my lab and my
larger department.”

“There were many specific scenarios and activities that I plan
to use with my trainees to enhance my ability to be an effec-
tive, culturally aware mentor.... I feel that this is the beginning

of a new journey for me and my lab.”

“I value the personal insight provided by my colleagues.”

Mentors also suggested areas for improvement such as:

CBE—Life Sciences Education « 21:ar50, Fall 2022

“I wish we had a little longer to discuss some topics.”

“A few more examples of specific problems faced by URM [sic]*

in the lab setting.”

“More advice on how to contribute to this effort beyond the lab
ie to the program or school... more resources for explicit
implementation... perhaps experiences of past mentor attend-

ees that have been implemented/work.”

The authors avoid using the term minority such as in “URM” because it has been
used pejoratively and is vague (see Flanagin et al., 2021). Read authors’ use of the

term “historically excluded” in the Introduction.
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Satisfaction
w

Intro to the Optimizing the Synchronous “Leveling the “"Improving "Peer Mentor Reflecting on  April Face-to-Face September Face-  Google Drive
Science of Practice of Mentor Training  Playing Field by ~ Communication Training” Cultural Diversity, Sessions to-Face Sessions Shared Resources
Mentoring Mentorship ~ Webinars (Overall)  Articulating with your Mentee™ Equity, and
Expectations” Inclusion (Overall)
Session/Resource

m2016 2017 @2018

FIGURE 2. Satisfaction with MSD course components. Rating of satisfaction from 1 (very unsatisfied) to 6 (very satisfied) with the indicated
MSD course components. Note that the assessment of the iCAM online module completed in March was included as part of the April

session rating.

Learning

At the conclusion of the face-to-face training session, upon com-
pletion of nearly 20 hours of engagement in the MSD course
over 8 months, mentors were asked to retrospectively rate their
skill levels in several areas before and after the training. Specif-
ically, mentors were asked to self-report gains in 15 culturally
aware mentoring skills (Byars-Winston et al., 2018). Gains for
each skill were significant (p < 0.001) for each cohort. Figure 3
shows the mentors’ self-reported gains for four selected skill
areas that have previously been shown to significantly increase

A. (N=32)

Respectfully

: —t f i
Broaching r . 'j 5
@ Comtort o IR
= Zone ! — ' =]
x
(7]
= Encouraging — s I+,
s Mentees ! —— ' [—
< H t i ;—.—. (3
Creating L . i
Opportunities ' — },7|
0 2 4 6 0
Timepoint

B3 Pre
o] Post

B. (N = 39)

1 v —t |
) , = | B | — |
S

'

with culturally aware mentoring (CAM)-based mentorship edu-
cation (Byars-Winston et al., 2018).

Confidence

Upon completion of the yearlong MSD course, mentors were
asked to rate their confidence in their ability to effectively
mentor trainees from different racial/ethnic backgrounds.
The average self-reported confidence for this single item
across cohorts was 5.82 = 0.82 on a seven-point scale from
“no confidence” to “extremely confident”. Mentors in each

C. (N = 40)

T
. —

{ | I T

— }f - ' ' : t

4 6 0 2 4 6

Skill Level

FIGURE 3. Self-report skill gains following CAM-focused mentorship education sessions with Gilliam mentors. Box plots of retrospective
skill ratings across three mentor cohorts (A) 2016, (B) 2017, and (C) 2018, in response to the indicated subscale question “Please rate how
skilled you were BEFORE the training and how skilled you feel you are NOW in each of the following items.” Blue box plots represent
responses to “BEFORE" and orange responses to “NOW."” Likert-scale responses ranged from 1 (not at all skilled) to 7 (extremely skilled).
The four items shown are: 1) respectfully broaching the topic of race/ethnicity in my mentoring relationships; 2) encouraging mentees to
think about how research relates to their own lived experience; 3) intentionally creating opportunities for my mentees to bring up issues of
race/ethnicity when they arise; 4) going outside of my comfort zone to help mentees feel included in the lab. All population means of

pre- and posttest scores for each subscale were statistically significant using Wilcoxon sum rank test for nonparametric paired samples.
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Confidence
—_ N w IS ()]

o

Discussing with Mentees Addressing

Race/Ethnicity

Recognizing Stereotype Providing Opportunities
Threat

Culturally Responsive Mentorship

m2016
w2017
m2018

Noticing Interactions

Confidence Scale Items

FIGURE 4. Self-reported confidence in CAM-specific behaviors following engagement in the yearlong MSD course. Mentors were asked to
rate their confidence in their ability to do the indicated action on a five-point Likert type scale from 1 (not at all confident) to 5 (completely
confident). ltems assessed include: 1) discuss with mentees how it feels to be underrepresented in science; 2) take advantage of opportuni-
ties to address race/ethnicity in the research mentoring relationship; 3) recognize aspects of the research experience (e.g., lab or fieldwork)
that may make racially/ethnically minoritized students feel vulnerable to confirming stereotypes; 4) provide opportunities for mentees to
talk about their racial/ethnic identities as they relate to their research experiences should the occasion arise; 5) notice interactions in the
mentoring relationship that could be insulting or dismissive to mentees. There were no statistically significant differences in population
means of subitem scores across cohorts using a Kruskal-Wallis test for multiple nonparametric samples.

cohort were also asked to rate their confidence for five
CAM-specific behaviors on the annual survey (Figure 4).
Mentors reported high levels of confidence in each area, with
the highest confidence in their ability to provide opportuni-
ties for mentees to talk about their racial/ethnic identities as
they relate to their research experiences should the occasion
arise.

BEHAVIOR CHANGES

When asked about the frequency with which specific CAM
behaviors occurred in their research mentoring relationships,
mentors self-reported engaging in these behaviors some of the
time or frequently (Figure 5). Mentors reported “creating oppor-
tunities for my mentees to bring up issues of race/ethnicity as
they arose” and “raising the topic of race/ethnicity in their
research mentoring relationships when it was relevant” with
some frequency. They reported more frequently approaching
the topic of race/ethnicity with their mentee(s) in a respectful
manner (also known as “broaching”).

To determine whether these self-assessments aligned with
what was experienced by their mentees, we asked Gilliam Fel-
lows to indicate how frequently each of the following occurred
in their relationships with their primary research mentors
(Figure 5). Across most of the reported actions, mentors and
mentee assessments of frequency did not statistically differ at
the population level, but there was a slight trend for mentees
reporting lower frequency of behaviors than what mentors
self-reported. The exception was the rating of “raising the topic
of race/ethnicity in our research mentoring relationships when
it was relevant” for the 2017 and 2018 cohorts.

CBE—Life Sciences Education « 21:ar50, Fall 2022

To more deeply explore changes in mentor behaviors follow-
ing engagement in the MSD course, mentors were asked to
report whether they planned to or actually implemented
changes to their mentorship following the yearlong training.
These data were collected on the annual surveys starting in
2018. Of the 2017 cohort, 87.1% of mentors (27/31) reported
having made changes or their intent to make changes to their
mentorship after the full year of engagement. Of responding
mentors in the 2018 cohort, 94.1% (16/17) reported having
made changes or their intent to make changes to their mentor-
ship. Mentors were asked to describe these changes, and their
open-ended responses were coded using thematic analysis.
Table 5 shows the frequency of coded responses with examples
combined from both the 2017 and 2018 cohorts of the changes
described across the two cohorts. Open-ended responses from
subsequent longitudinal surveys were also analyzed, and simi-
lar patterns were seen, with a slight reduction in the number of
instances across most categories.

The Gilliam mentees were asked to describe any changes
they saw in their Gilliam mentors over the previous year in the
context of the mentoring relationship. Table 6 shows the range
of behaviors coded from their open-ended responses with an
example of each.

One mentee described a transformation in her mentor after
the mentor training experience:

“Before the fellowship, my mentor and I did not talk about
some of the topics listed above. I find them to be more mindful
of my experience and concerned about life—~work balance.
Before, I was pushed to work weekends and long hours,
whereas now there are conversations about engaging in a

21:ar50, 7
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A. 2016 (N =29 | 28)

Respectfully L
Broaching' | i \

Raising
Topic’

CAM Skills

Creating ;.
Opportunities 1 A ’

Stage

F Mentee

s Mentor

B. 2017 (N =32 | 34)

C. 2018 (N =30 | 27)

Frequency

FIGURE 5. Mentor and mentee reports of engagement in culturally aware mentoring behaviors (cultural responsiveness). Gilliam mentors
and mentees were asked to report how frequently each of the behaviors related to cultural responsiveness occurred in their mentoring
relationships. Mentors were asked to report how frequently they engage in the behavior, and mentees were asked how frequently the
behavior occurred with their primary research mentors. Frequencies were rated on a five-point Likert-type scale: 1 (never), 2 (rarely),

3 (sometimes), 4 (frequently), 5 (all of the time). Behaviors assessed were 1) I/My mentor approached the topic of race/ethnicity with my
mentee/me in a respectful manner; 2) I/My mentor raised the topic of race/ethnicity in our research mentoring relationships when it was
relevant; 3) I/My mentor created opportunities for my mentee/me to bring up issues of race/ethnicity as they arose. Ns for each cohort are
listed as mentor/mentee. Population means for each subscale were compared between mentors and mentees using the Mann-Whitney
U-test for comparison across nonparametric, independent samples. Statistically significant differences (p < 0.05) are marked with an

asterisk (¥).

healthier work style. We talk about how my experiences as a
URM ([sic] at my institution affected me and how their leader-
ship on campus/in the department can contribute to improv-
ing the experience of future grad students. After the mentor
meeting in person, I truly saw an interest and a spark in my
mentor for truly engaging in the DandI activities. They even
teamed up with another Gilliam mentor to include more fam-
ily participation in our work and for the very first time on our
campus, they are hosting a STEM family weekend. In addition
to their increased mindfulness, they are also assuring that
there is more equity for graduate student evaluation as she has
found through mine and other URM [sic] graduate students
that there is a different level of expectation and differences in
how we are being evaluated. To assure there is equal evalua-
tion they have volunteered to sit in ALL of the qualifying exams
for this coming year. Their goal is to have a clear evaluation
form that all the professors can follow and extend equal eval-
uation from, their plan is to develop this form so everyone can
be treated equally. By volunteering their time they are assuring
that there is constant and equal evaluation and that URM [sic]
students aren’t being failed because they lacked confidence in
their presentation. They are truly motivated to make a space
for URM students in this department that is inclusive.”

However, not all mentees reported positive changes in their
mentors, with 8% of the comments noting less than optimal or
unsustained changes. One mentee reported “There were some
changes initially but they didn’t last.” Another noted that the
mentor had taken on a lot more responsibility in the institution
and therefore had become more forgetful and detached. Finally,
one mentee noted that the mentor tried to lead diversity train-
ing for the lab, but the experience was uncomfortable.
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Mentoring Relationship Quality

Both mentors and mentees were asked to assess the quality of
their mentoring relationships annually following their first year
in the Gilliam Program. Mentors and mentees similarly rated
the quality of their working relationships as good. Shown in
Figure 6 are mean ratings of quality by cohort at the furthest
longitudinal survey time point (1-, 2-, and 3-years post program
engagement). Overall, mentors and mentees rated the quality
of their relationships similarly, with no statistical significance
between mentor and mentee ratings for each year.

DISCUSSION

If we are to advance scientific workforce diversity, we need to
increase the capacity of research mentors to engage with cul-
tural diversity in their mentoring relationships. Trainees from
racial and ethnic groups historically excluded in the sciences
who leave these fields typically do so not only because their
interest in science changes. They leave because of fatigue from
the myriad cultural stereotypes and narratives about their com-
petence that compromise their ability to focus on their research
training (Gibbs et al., 2014; Colén Ramos and Quifiones-Hino-
josa, 2016; Ruiz and Zarate, 2019). However, empirical evi-
dence indicates that when mentors intentionally address cul-
tural diversity in 1) their mentees’ experience of doing science
and 2) in the research training environment, such cultural
responsiveness positively contributes to their mentees’ aca-
demic and career intentions to remain in science pathways
(Haeger and Fresquez, 2016). This paper provides 3 years of
evaluation data from a national sample of biomedical research
faculty participating in the novel HHMI Gilliam MSD course, a
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TABLE 5. Mentors’ self-reported behavioral changes

Culturally Responsive Mentorship

No. of mentors

including
behavior in their

Mentorship behavior responses Example response

Cultural/background 13 “I try to consider the mentees [sic] background when giving advice or discussing research,

awareness and how my attitudes might be perceived by others.”

Engaging in effective 9 “Developed new ways to communicate and strategies to deal with conflict”

communication

Aligning expectations 8 “I am much more explicit with expectations.”

Providing psychosocial 7 “I have realized that my mentee needs a great deal of emotional support and I have tried

support to make sure that I ask about well-being and express support for them as a person very
frequently.”

Proactive/intentional 7 “More structure; formal documentation of goals, projects, etc.; more focused discussion of

mentorship areas for development”

Using a Mentorship Compact 5 “Made and distributed a lab compact—got input from my Gilliam Fellow on the content”

Creating an Inclusive 5 “I also plan on including regular activities with my research group that promote an

Environment inclusive atmosphere in my lab.”

Providing career support 4 “I have also put a stronger emphasis and more time on professional and career develop-
ment in my mentoring my students, whereas my previous focus was more heavily
weighted towards scientific development.”

Using an IDP 4 “Professional development plans”

Increasing self-efficacy 3 “I think I have been more patient and also focused on developing his developing
self-confidence.”

Providing personalized 2 “Trying to be more attentive to individual needs and challenges of each mentee”

mentoring

Promoting professional skill 2 “We now explicitly discuss career goals, training in professional skills such as presentation

development and writing, the importance of going to seminars and reading literature in the field,
etc.”

Broaching uncomfortable 2 “I also find it easier to talk with my Gilliam fellow and other URM [sic] graduate students

topics about difficult issues, sometimes using examples of things that were discussed in the
Gilliam training sessions.”
Fostering independence 2 “Giving him autonomy to make decisions”
Other 10 “Increased meeting frequency/mentor availability; becoming a department change agent;

being more open to feedback; focusing on the big picture; providing more resources”

yearlong, intensive, multifaceted faculty development program
to promote culturally responsive mentorship. To our knowl-
edge, this is the first example of a single mentorship education
program combining multiple components of evidence-based
mentor training curricula into one comprehensive offering. Our
findings can inform other efforts to build research mentors’
competence and confidence to engage in effective, culturally
responsive mentorship practices. We highlight here five key
findings from this evaluation study.

First, faculty participants were highly satisfied with all of the
training sessions offered, similar to high satisfaction ratings of
mentorship education reported in previous studies (Pfund et al.,
2014; Byars-Winston et al., 2018; Weber-Main et al., 2019).
Second, faculty participants reported skill gains across core
mentorship competencies such as aligning expectations and
improving communication as well as promoting mentees’
research self-efficacy (unpublished data). These gains mirrored
assessment results from other national samples of mentor par-
ticipants engaged in the Entering Mentoring-based curriculum
(Butz et al., 2018; Pfund et al., 2014). Our findings add to the
growing evidence that mentorship education increases faculty
mentors’ understanding and application of specific mentorship
competencies known to contribute to effective mentorship
(Pfund et al., 2016). The NASEM (2019) report on effective

CBE—Life Sciences Education « 21:ar50, Fall 2022

mentorship called for a competency-based approach to mentor-
ship, because competency-based practice in any domain is
known to contribute to more effective performance outcomes
(Parson et al., 2018).

Third, mentors reported many intended or actual behavioral
changes in their mentorship practices 17 months after the start
of their yearlong engagement in the Gilliam MSD course. Some
behaviors reported linked directly to the core Entering Mentor-
ing—derived components of the program, such as use of mento-
ring compacts and individual development plans, promoting
professional development skills for mentees, improving com-
munication, and addressing equity/inclusion in the mentoring
relationship. Other reported behaviors were linked to added
mentorship topics such as building research self-efficacy and
implementing plans to affect departmental climate at their
home institutions. Some behaviors linked directly to those high-
lighted in the CAM curricular content, such as heightened men-
tor awareness about their cultural backgrounds, intentionally
creating an inclusive environment, and providing personalized
mentorship and psychosocial support. In fact, the category of
behavioral changes related to cultural awareness had the larg-
est number of mentor responses. Combined, these data indicate
that mentors intended to or actually engaged in new mentor-
ship practices.
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TABLE 6. Mentors’ behavioral changes as reported by mentees

No. of mentees
including this
behavior in their

Mentoring behavior responses Example response

Cultural/background 8 “More aware of issues that impact students of color; obviously incorporates HHMI

awareness training in mentoring”

Effective communication 4 “My mentor is more sensitive to what is said in lab.... Is also more active while
listening.

Increased availability 4 “My mentor has made a point to be around more.”

Inclusive environment 3 “My mentor has always been very involved with my development and tried their best
to be as inclusive and supportive as possible. Since the Gilliam, this has only gotten
better as I feel they have a better vocabulary for doing much of the same things
they were doing already, fortunately.”

Improved/more mentorship 3 “My adviser was already very progressive with addressing diversity/confidence

strategies concerns, but they were able to implement new techniques to help me address
these concerns.”

Psychosocial support 2 “My mentor has been much more aware of and supportive of my personal struggles
with identity and imposter syndrome. They have found better ways to be support-
ive in those instances (i.e., by sharing personal experiences).”

Proactive/intentional 2 “I think my mentor started investing more time and effort in mentoring me. [ am very

mentorship grateful for this because I know I thrive on positive feedback and a supportive
environment.”

Fostering independence 2 “They treat me more like an equal, they will seek out my comments on writing and
presentations, will take my feedback and boundaries very seriously.”

Change agent (mentor) 2 “My mentor is trying to now integrate this form of training for all T32 mentors on
campus, which I think is great.”

Career support 1 “They also made a stronger effort to help other students meet their career goals. I was
likely one of the first students to frequently bring up career goals during meetings,
and they extended this type of conversation to students who normally did not talk
about their own personal goals.”

Personalized mentoring 1 “My mentor has made steps to ensure that the lab as a whole is more aware of each
individual’s background and strengths that they bring to the lab, and their
individual working styles; my mentor has made the lab space a more welcoming
and inclusive environment.”

Increasing self-efficacy 1 “They praise my work more often or tries to highlight my unique contributions/skill
sets.”

Professional skill development 1 “My mentor has come in with new skill- and confidence-building techniques to every
meeting, that have seemed to have helped improve my skills tremendously.”

General improvement 4 “My mentor has been more collaborative, patient, and understanding since the Gilliam
Fellowship training.”

Other 2 “More receptive to feedback, helps expand my mentoring network”

Fourth, consistent with the focus of the Gilliam MSD course
on culturally responsive mentoring, we evaluated gains in cul-
tural diversity awareness outcomes and related confidence and
behaviors as reported by both the mentor participants and their
mentees (i.e., Gilliam Fellows). Our results align with the origi-
nal CAM training study that demonstrated similar retrospective
pre—post gains in a variety of CAM skills, including “intention-
ally creating opportunities for my mentees to bring up issues of
race/ethnicity when they arise” and “respectfully broaching top-
ics related to race/ethnicity” (Byars-Winston et al., 2018). Men-
tors also reported an increase in their self-efficacy for enacting
culturally aware mentoring, as indicated by both their overall
confidence to mentor trainees from different racial/ethnic back-
grounds and for multiple behaviors previously shown to be
impacted by CAM training (Byars-Winston et al., 2018). Self-ef-
ficacy beliefs are significant predictors of action and achieve-
ment and are therefore drivers of behavioral change (Bandura,
1997). Building on our assertion in the Introduction that cultural
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awareness facilitates cultural responsiveness, we expect self-ef-
ficacy for culturally aware mentoring to lead to eventual cultur-
ally responsive mentoring behaviors. We observed evidence that
Gilliam mentors are frequently engaging in many CAM-related
behaviors, which are similar to those reported by participants in
the original CAM interventions 18-24 months after participa-
tion in the CAM training (Womack et al., 2020).

Finally, we investigated the experience of the Gilliam mentees
with their primary mentors, asking mentees to describe the men-
torship-related behavioral changes they experienced. Similar
themes emerged in the codes for both mentors and mentees,
suggesting that the behavioral changes made by mentors were
noticed by the mentees. The specific behaviors that emerged
from our data codes provide a list of possible concrete actions
mentors can take to advance their mentoring relationships in cul-
turally responsive, impactful ways. We also used parallel survey
questions about the frequency with which mentees rated their
mentors as being engaged in specific CAM-related behaviors and
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Culturally Responsive Mentorship

community necessary for research men-
tors to strategize transformative behav-
iors at the individual and systems levels
for cultivating equitable scientific
environments.

Limitations

g -
i

Mentorship Quality (1 - 4)

2017 (Year 2N=16 119)
Cohort(Timepoint)

2018 (Year 1; N =25 | 24)

FIGURE 6. Quality of the mentoring relationships. Ratings of mentoring relationship
quality by both mentors and mentee cohorts at the furthest longitudinal survey time
point. Mentorship quality was rated on a four-point scale from 1 (poor), to 2 (fair), to 3
(good), to 4 (excellent) with the question: “How would you rate the overall quality of your
mentoring in your relationship with your Gilliam fellow?” Ns for each cohort are listed as
mentor/mentee. There were no statistically significant differences in quality reported by
mentors and mentees for each cohort using the Mann-Whitney U-test for comparison

across nonparametric, independent samples.

found similar frequencies of each behavior to those self-reported
by their mentors.

Although our results are encouraging, we know that there is
much work to be done, as the sciences are vulnerable to struc-
tural racism, bias, and discrimination. Since the spring of 2020,
which ushered in heightened visibility to racialized violence
and individual and systemic racism, scores of publications from
trainees and faculty from groups historically excluded by race
and ethnicity in the sciences have demanded rooting out racism
and other forms of oppression embedded in academic environ-
ments that compromise the career development of people from
such groups (e.g., Platt, 2020). Some science faculty are
responding to this demand with increased willingness to take
action to transform STEM fields toward inclusive excellence
(Barber et al., 2020). This demand may account for our obser-
vation of higher baseline scores, higher confidence ratings, and
behavior frequencies of culturally aware mentoring in later
cohorts of our data. Though the Gilliam MSD course may be
improving over time, these data trends may also be due to a
period effect of societal trends in recognizing and attempting to
rectify racial and social inequities.

In summary, our evaluation data indicate that the Gilliam
MSD course offers an impactful faculty development oppor-
tunity for research mentors to learn by reflecting on their
own mentorship practices in research training environments
with a diversity and equity lens, doing so in a community of
peers. Three key components of reflective practice included
in the course design are reflection in action (analysis of what
is being done), reflection on action (analysis of a past situa-
tion), and reflection for action (new learnings applied to
future actions; Schon [1983] as cited in Steinert, 2010).
Combined, these three reflective practice components engen-
der the critical analysis, self-awareness, and collective peer
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We acknowledge that those who partici-
pated in the Gilliam MSD course may
have been motivated to respond if they
had positive updates to share. Those with
less favorable experiences may not have
provided open-ended responses, and we
note the potential non-response bias in
our findings. We also acknowledge the
limitations of self-reported mentor data.
We included mentee data about mentor
behaviors to provide additional evidence
of mentors’ mentoring practices. While
these data are informative and encourag-
ing, we understand the power dynamic
between mentors and mentees. Despite
assurances of anonymity given to men-
tees and mentors, this concern could
influence the willingness of mentees to
respond.

Future Directions

Although not reported in this paper, the Gilliam Fellowship Pro-
gram also includes leadership training for mentees. The Gilliam
Leadership Training equips mentees with skills to use their per-
sonal values to guide their interactions and professional decisions
as they advance through their scientific careers. We plan to exam-
ine the impact of this mentee training on the mentees and their
relationships with their mentors. Our limited sample size did not
allow us to fully analyze dyadic data from mentor and mentee
pairs in the present paper, though our continued data collection
will allow us to study alignment and impact of that alignment
between mentor and mentee pairs on mentoring relationships
and mentee outcomes. We will also continue longitudinal inves-
tigation of changes in mentor behaviors and investigate the
impact of the mentoring relationship on mentees’ progress and
career decisions, and we will track mentors’ efforts to change the
mentorship culture at their home institutions. Due to sample size
restrictions, we were unable to further explore the paired mentor
and mentee responses, including how individual characteristics
play into training effectiveness within mentoring relationships.

CONCLUSION

To advance diversity and equity goals in graduate STEM educa-
tion, we need faculty who are willing to grapple with and criti-
cally examine the cultural contexts of research training environ-
ments. This requires a paradigm shift that focuses on fixing
inequitable systems and not the students who occupy them. As
McGee et al’s (2021) research with Black doctoral students in
STEM indicates, it is impossible for Black students to avoid the
racialized stress they experience due to academic and research
environments that were not designed for their success. The onus
to redress and ameliorate hostile and inequitable research
training environments is on members of the faculty, who hold
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great influence in shaping the climates of graduate education
environments (NASEM, 2018). HHMTI’s Gilliam MSD course is a
promising model of science faculty development for culturally
responsive mentorship. In October 2021, HHMI announced its
10 diversity, equity and inclusion goals, including providing men-
torship training to all HHMI scientists modeled on the MSD
(https://diversityhhmi.org). This is one strategy to build equita-
ble research training environments so that all trainees may thrive.
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