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Abstract
Research mentoring relationships are critical to mentees’ persistence in STEM careers. Cultural

identity variables (gender, race, ethnicity) influence how mentees experience mentoring
relationships, including their developmental needs and expectations of mentors. Research shows
that mentees from underrepresented groups in STEM often want to discuss topics related to race
and ethnicity and how these factors impact their careers. However, many research mentors are
uncertain of their ability to broach cultural diversity issues in mentorship or strategies to engage
in culturally aware mentoring practices. To address this need, we developed an evidence-based
mentor training intervention for Enhanced Cultural Awareness (ECA) in mentorship. We
implemented the two-hour module online with research mentors (N=62) largely from well-
represented racial/ethnic groups in STEM who were mentoring undergraduate researchers from
underrepresented racial/ethnic groups. Mentors reported significant gains in skills, attitudes, and
behaviors related to cultural awareness in mentoring. The majority of mentors found the training
valuable, and 97% of mentors reported intending to make changes in mentoring practices post-
intervention. Our results indicate that the ECA module is an effective tool to increase mentors’
capacity to enact culturally aware mentoring practices. Implications for continued research and
mentorship education to enhance mentors’ cultural awareness are also discussed.

Introduction
Research mentoring relationships hold great importance in the talent development of emerging

professionals in science, technology, engineering, and mathematics (STEM) (Poodry & Asai,
2018; Dolan & Johnson, 2009; Junge et al., 2010; Nagda et al., 1998). In the apprentice model
of training, most commonly used in academic research labs (McGee, 2016), research mentors
help mentees to form science identity (Chemers et al., 2011), build their research self-efficacy
(Byars-Winston et al., 2015), and persist academically (Haeger & Fresquez, 2016), all of which are
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significant facilitating factors in their mentees’ intent to pursue and the actual pursuit of STEM
careers (Estrada et al., 2011). Beyond contributing to academic and career development, strong
mentoring relationships can help mentees gain tacit knowledge needed to better navigate the
“unwritten rules” of the research enterprise that often limit the persistence and success of
emerging STEM professionals (Ragins & Kram, 2007).

The National Academies of Sciences, Engineering, and Medicine (NASEM; 2019) recently issued
a consensus study report, “The Science of Effective Mentoring in STEMM,” with the second “M”
referring to medicine and health sciences. The mentoring relationship is vital to the concept of
mentorship, which NASEM defined as “a professional working alliance in which individuals work
together over time to support the personal and professional growth, development, and success
of the relational partners through the provision of career and psychosocial support.” The report
highlighted the ways in which mentoring relationships are multi-layered social interactions, and
the myriad of variables that influence the effectiveness of these interactions. Such variables
include the frequency of interaction, the structure or form of the mentorship relationship, and
the duration of the relationship. The report also summarized evidence that cultural identity
variables, such as gender, race, and ethnicity, are empirically linked to mentee academic and
career development and influence how mentees experience the different facets of the
mentorship relationship—including what they need and want from their mentor. In this paper,
we report on the effectiveness of a mentor training intervention developed to specifically
enhance research mentors’ cultural awareness.

Racial and ethnic cultural identity variables can be particularly salient for mentees from racial and
ethnic groups that are underrepresented (UR) in STEM, including Latinx/Hispanic, African
American, Native American, and Native Hawaiian/Pacific Islander. UR students in STEM are more
likely than their peers from well-represented (WR) racial and ethnic groups (i.e., White and WR
Asian ethnic groups) to want to discuss topics related to race and how it affects their academic
and career development, as well as strategies for managing race-related barriers (Blake-Beard,
Bayne, Crosby, & Muller, 2011). This finding is consistent with other studies documenting that
stressors like microaggressions and overt bias that UR students in STEM encounter from peers
and faculty produce additional layers of race-based pressures throughout their research
development (Alexander & Hermann; 2016; Ong et al., 2011).

Despite the need for students to receive support and validation in these challenging situations,
many research mentors are hesitant to address cultural diversity issues in their mentoring
relationships (Butz et al., 2019). While some mentors may feel comfortable discussing cultural
diversity in their research mentoring relationships, others are unsure of how to broach topics
related to psychosocial and cultural matters, even if such topics may be clearly affecting their
mentees’ academic progress. This avoidance to broach the topic of race was observed in a
sample of self-identified White/Caucasian and Asian research mentors who avoided discussing
cultural diversity topics due to their own discomfort, fear of the possibility of offending others,
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or fear of having their good intentions misunderstood (Byars-Winston et al., 2020). These
concerns and hesitation are consistent with observations documented by DiAngelo (2011) in her
studies of white fragility and cultural avoidance. Further, Prunuske et al. (2013) found that some
research mentors also subscribed to a ‘neutral’ stance toward acknowledging or addressing
cultural diversity factors in training environments and adopted “color blind” attitudes. This move
towards “neutrality” may result in mentors being less likely to acknowledge the relevance of
cultural diversity in mentoring practices, which in turn may lead to mentors missing or dismissing
the diversity related experiences of their mentees.

A key finding in the NASEM mentoring report (2019) was that mentors, regardless of their race
or gender, can learn to be culturally responsive. Cultural responsiveness is a learned skill set in
which one shows interest in and valuing of students’ cultural backgrounds and social identities.
However, mentors may require learning opportunities through mentorship education to develop
strategies and resources to effectively navigate cultural diversity matters in the context of
mentored research experiences.

Purpose of Study

The purpose of this research was to evaluate a new mentorship education module developed to
build the cultural awareness of research mentors. We designed the module specifically for
research mentors from racial groups that are well-represented in STEM who work with
undergraduate mentees from racial or ethnic groups that are underrepresented in STEM. The
module was designed to augment foundational mentoring competencies covered in an original
research mentor training curriculum called Entering Mentoring (Handelsman et al 2005; Pfund et
al. 2014). The curriculum was designed to highlight for mentors the specific ways that their own
cultural attitudes and beliefs can have an impact on their mentoring relationships and on
mentees’ training experiences, such as how mentors evaluate or give feedback to their mentees.
The goal of this curriculum was to equip mentors with tools and strategies to increase the
effectiveness of their research mentoring relationships and ultimately help them promote
research training environments that are culturally affirming and inclusive for all mentees, those
from UR and WR backgrounds alike. The curriculum was intentionally designed so that it could
be implemented completely through an online platform to allow for broad dissemination.

In this paper, we describe the development of a new mentorship education module for mentors
entitled Enhanced Cultural Awareness Module (ECA). This newly developed ECA module
includes experiential activities designed to encourage self-reflection to increase mentors’
understanding of their own cultural experiences and their relevance to the research mentoring
relationship, specifically on how race and culture influence their mentees’ academic
development. Self-reflection can help mentors become more attuned to the cultural context of
their mentees’ development and help them generate strategies for addressing cultural diversity
matters that may arise in their mentoring relationships (Byars-Winston et al., 2018).
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Intervention Design: Development of the Enhanced Cultural Awareness (ECA)
Module

Conceptual Framework and Foundation. We used the Multicultural Competency (MCC; Sue,
2016) model to conceptually frame the connection between mentors’ cultural awareness and
their mentoring practices. MCC is a counseling psychology framework that specifies three
domains of competence necessary for culturally aware practice: attaining knowledge of diverse
groups, increasing awareness of cultural beliefs and norms, and developing skills to provide
effective interventions (Sue, Arredondo, & McDavis, 1992). These three domains of competence
are vital points of consideration as mentors work to effectively mentor students across diverse
cultural backgrounds and, thus, guided the key elements we sought to include in the ECA
module.

The template for our ECA module is based upon the mentor education curriculum titled Entering
Mentoring (EM), originally developed in 2005 and evaluated by Pfund and her colleagues (2006).
EM is an evidence based, process-based, mentor education curriculum designed to increase
effective research mentorship skills through the development of six research mentoring
competency areas: (a) maintaining effective communication; (b) establishing and aligning
expectations; (c) assessing mentees’ understanding of scientific research; (d) addressing equity
and inclusion within mentoring relationships; (e) fostering mentees’ independence and; (f)
promoting mentees’ professional career development. EM includes experiential activities, case
scenarios for group discussion, and didactic teaching. It is typically offered across eight hours of
training, delivered in one full-day session or via several shorter-term sessions.

Pfund et al. (2014) found evidence in a randomized control trial that the EM curriculum is more
effective than no mentor training for both new mentors and those that have had more than 15
years of mentoring experience. Using the Mentor Competency Assessment (MCA) (Pfund et al.,
2014), they compared two mentor groups, one that received the EM training intervention and a
control group that received no training. The intervention group had comparatively higher MCA
scores than the control group from baseline to post-test across all six mentoring competencies.
Furthermore, the mentees of mentors in the intervention group reported higher composite MCA
scores for their mentors than the scores of mentees with mentors in the control group. In the
same study, one mentoring competency assessed by the MCA, addressing diversity within the
mentorship relationship, had the smallest gains for mentors. Therefore, we sought to give this
aspect of research mentor training further attention.

Our enhanced cultural awareness (ECA) module includes experiential activities aimed at mentors
1) engaging in personal cultural self-reflection and 2) learning more about the experiences of UR
STEM students. We specified four learning objectives for the ECA module including increased
awareness of cultural diversity in oneself, in the mentoring relationship, understanding of the
impact of biases, and cross-cultural communication strategies (see Table1).
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Table 1: Learning objectives for the Enhanced Cultural Awareness (ECA) module

Learning objectivesMentors will: Description of module activities Multicultural
Competency

1. Expand their understanding of Debrief iCAM online module; label and Knowledge

cultural diversity in mentoring discuss ways underrepresentedstudents

relationships react to discrimination

2. Recognize impact of biases and Watch animated video that illustrates the ~ Knowledge

assumptions on mentoring experiences of minoritized individuals;

relationships; and generate strategies discuss research about pros and cons of

to manage them “colorblind” ideology

3. Increase awareness of cultural Complete self-assessment of personal Awareness

diversity in one’s self and others broaching styles related to race; work in

pairs to critically review and reimagine a
challenging interaction with a trainee
where race/ethnicity was salient

4. Communicate effectively across Discuss case scenario in which mentor Skills
dimensions of cultural diversity, observes racial discrimination in lab; role
consider power dynamics play responses to case scenarios with

peer observation and feedback

During the development of our ECA module for EM, several researchers from this project were
part of developing an innovative six-hour mentorship education curriculum called Culturally
Aware Mentoring (CAM) through the NIH-funded National Research Mentoring Network
(www.nrmnet.net). Results from the CAM pilot implementations in 2016 showed that faculty
mentor participants increased their personal levels of cultural awareness, their confidence to
address cultural diversity in their mentoring relationships, and their willingness to broach topics
of race/ethnicity with their mentees (Byars-Winston et al., 2018). These gains suggest that CAM
can facilitate effective mentorship through enhanced cross-cultural communication between
mentors and mentees. The foundation for the ECA module was built on the empirically-
supported EM and CAM mentorship education curricula. The ECA module used several
pedagogical approaches to provide content that helped mentors reflect on their cultural identity,
including video clips, guided discussion, role-plays, vignettes, as well as an online self-guided
cultural diversity module used in the CAM intervention (Byars-Winston et al., 2018), now titled
iCAM and detailed in the curriculum description section below.

Online Learning Modality. Online learning opportunities are an increasingly attractive medium
for upskilling the practice of research mentorship. McDaniels et al. (2016) demonstrated that
research mentor training offered in an effective synchronous online learning environment which
a) clearly explains how to utilize the online platforms’ tools to navigate the environment, b)
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prioritizes pedagogy that builds classroom community as well as models open communication,
and c) has facilitators who are dynamic and engaging, can achieve the same benefits as face-to-
face instruction. Their work demonstrated the ability of such courses to provide deep levels of
learner engagement and meaningful instructor interaction, which are key aspects in facilitating
cultural diversity awareness mentor education. More recent studies by our team indicated that
there are no significant differences in mentor training outcomes between in-person and
synchronous online modalities as assessed by the MCA (Gong et al., 2021). Online mentor
training, therefore, is likely a feasible alternative or supplemental option to in-person mentor
training.

We delivered the ECA module through Blackboard Collaborate Ultra (hereafter referred to as
Blackboard). This web conferencing tool allows for creation of a virtual classroom or meeting
using synchronous communication with learners anywhere in the world. It includes the following
features: sharing live or recorded audio/video lectures and trainings; screen, application, and
presentation sharing; a shared virtual whiteboard wherein participants can write in real-time,
viewable immediately to all participants; interactive polling; virtual breakout rooms for small
group discussion; public and private text chat with emojis for reactions; mobile apps for access
from iOS or Android devices; and integrated Telephony allowing for participant call in for audio.
We also used Moodle, an open-source online learing platform that is private and secure
(instructor access and login required), on which to store all module-related materials including:
assignments, mentor biographies, and shared links to mentoring tools, resources, and suggested
readings.

Curriculum Design Team and Process. Our curriculum development team consisted of four
individuals that identified as people of color, two women who identified as Black, one woman
who identified as Indian (South Asian), and one man who identified as Latino. Two of the women
were counseling psychologists, the Latino man was a doctoral student in counseling psychology,
and one of the Black women received doctoral training in neuroscience.

The curriculum team considered tenets of the MCC when choosing the ECA module content.
The knowledge goals were: to help research mentors understand how race/ethnicity affects
academic and career development, self-perceptions (e.g., research self-efficacy), and the effects
of institutional barriers on student development. The awareness goals were: to increase mentors'’
awareness of the influence their own backgrounds/experiences and biases have on their
mentoring relationships, and increase awareness of mentors’ cultural stereotypes and
preconceived notions. Finally, the skills goals for mentors were to generate and practice
strategies to recognize and reduce racial bias and inequity, and increase cross-cultural
communication in their mentorship. The team also considered tenets of social cognitive career
theory (SCCT; Lent et al., 1994) recognizing that mentors need to gain confidence in their abilities
to enact culturally aware mentoring practices.
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The team used their personal and professional experiences with mentorship as well as readings
from published research of cultural awareness interventions from various disciplines, including
education research and the helping professions, and published research on mentorship,
particularly mentorship and cultural diversity.

Our curricular design team met over the course of five months to generate the content for the
ECA module. We structured the parameters for the curriculum and selected effective teaching
strategies to navigate various cultural diversity topics in an online platform. The parameters that
guided the curriculum development were 1) to be deliverable in a synchronous online space
(Blackboard) and 2) delivery within a two-hour session. Because the ECA module was delivered
within the full EM curriculum, five of the six EM mentoring competencies, described earlier in the
paper (see Conceptual Foundation and Framework section) were covered in other online
sessions using published EM modules (Handelsman et al., 2005; Pfund et al., 2014). As such, we
built the ECA content to augment the EM curriculum with activities aimed at increasing cultural
awareness, beyond those in the existing “addressing equity and inclusion” EM competency
(Handelsman et al., 2005; Pfund et al., 2014).

We adopted the EM pedagogical practices for teaching adult learners in selecting and
developing the learning activities and format for the ECA module. Such practices and learning
activities include modest didactic teaching, complemented by process-based collaborative
small-group learning through case scenario discussions, group-based critical brainstorming, role
plays, and sharing effective practices and resources. The activities for the session are co-
facilitated by two trained facilitators.

Enhanced Cultural Awareness Curriculum Description. The ECA module focuses on raising
mentors’ awareness about cultural diversity in themselves and others by reflecting on the ways
cultural diversity can benefit and complicate mentoring relationships. In Table 1, we summarize
a description of the activities in the ECA module. During the two-hour session, mentors first
debrief the iCAM online self-paced module, which is assigned as homework, and then cover
historical and current cultural diversity challenges in STEM and in general. This pre-training
module is assigned as a primer to prepare for mentor training focused on culturally responsive
mentorship by increasing mentors’ understanding of how cultural diversity issues are relevant to
research trainees’ development, academic outcomes, and success. The iCAM (Byars-Winston et
al., 2018) module addresses 4 topics: (1) race and privilege, (2) the experiences of scientists from
historically underrepresented groups, (3) the realities of cultural diversity in the sciences, and (4)
the role of CAM in trainee outcomes. iCAM is self-directed and takes about one hour to
complete.

During the first session, mentors watch a video clip about the experience of UR individuals and

focus on perspective-taking to increase awareness of the potential mentorship needs of UR
mentees (Byars-Winston et al., 2018). Next, facilitators lead a discussion of the pros and cons of
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a "culture-blind” vs. “culture-conscious” approach in addressing cultural diversity matters in
mentorship. Working in pairs using the breakout room feature of Blackboard classroom, mentors
complete a self-assessment activity on styles of broaching cultural diversity in relationships, and
then describe a difficult situation with a mentee when race/ethnicity was salient, or a difficult
situation with race/ethnicity that they may anticipate if they have not experienced such a moment
with a mentee. They give each other feedback on how they might improve in the future. Finally,
mentors discuss a case scenario developed for this module titled “Colorblind or Colorbrave” that
is about witnessing race-based discrimination of a UR researcher in the lab group. Working in
groups of three in virtual breakout rooms, participants discuss the case scenario two times: first,
generating strategies for navigating cultural diversity dynamics in the scenario with both the UR
researcher and the lab group, including subsequent implications for mentorship of the UR
researcher; second, they practice these strategies in real-time through role play.

Evaluation of the Enhanced Cultural Awareness Module: Methods

Recruitment. We implemented the ECA module with research mentors who were working with
undergraduate mentees in the Research Experiences for Undergraduates (REU) program
sponsored by the National Science Foundation during the summer of 2017. We recruited from
REU programs nationwide, publicizing the study at professional conferences and workshops, and
using our personal networks to directly contact REU program directors. The current paper reports
initial program evaluation data from the participants who were part of a larger randomized
control study (to be reported in a separate publication). We received institutional review board
approval to conduct the ECA module evaluation (IRB protocol #2016-1408).

Participants. A total of 94 research mentors from 16 different REU programs engaged in the
ECA module. After removing those who only had partial attendance due to attrition or technical
connectivity issues, we used data from 62 participants. The demographics of the survey
respondents were consistent with the demographic breakdown of the overall participants, and
the participant group was represented by mentors at all levels (graduate students through full
professors and academic leaders). Mentor participants received the ECA module just before or
at the beginning of their REU summer programs. It was implemented as the second of four
mentor training sessions in the larger randomized control trial study. The timing of the
implementation allowed for the guidance of mentors as they established new mentoring
relationships with provision of constant reinforcement, real-time practice, and immediate
feedback from their community of peers that they could apply to their current mentorship
practices.

There were eight facilitators for the ECA module implementation: five women and three men.

Seven facilitators had earned doctoral degrees in the biological and social sciences and one
facilitator was an advanced doctoral student earning a social science degree. The racial/ethnic
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identification of facilitators included: Black/African American (h=3); Chinese/Asian Indian (n=2);
Latinx (n=2); White/European descent (n=1). All facilitators received four hours of training to
prepare for implementation of the ECA module and facilitated in pairs.

Data Sources. We used a survey to evaluate the ECA module that consisted of both Likert-type
questions and open-ended responses for participants to share their personal experiences and
perceptions of both the content and structure of the module. Following an approach used to
evaluate other research mentor training modules (Butz et al., 2018). We evaluated the ECA
module based on Kirkpatrick’s (2016) three levels of evaluation: reaction, learning, and behavior.
Reaction captures participant satisfaction with the ECA module. We assessed satisfaction using
participants’ rating of how valuable they perceived the module to be. Learning captures
participants acquiring knowledge of intended skills relevant to being a culturally aware mentor
as a result of the module. We used participants’ self-ratings of their skill gains on five items
posited to contribute to culturally aware mentoring (CAM) practices, referred to as CAM skill
gains (Byars-Winston et al., 2018). Finally, behavior captures the impact of training on
participants’ intended actions and application of what they have learned. We used participants’
rating of the likelihood that they would make changes to their mentoring and descriptions of
what those intended changes would be. Data were collected using Qualtrics immediately after
the ECA module and then again four weeks later at the end of the overall intervention (not
discussed in this paper). All data are self-reported.

Analyses
We ran descriptive statistics and conducted a series of paired t-tests analyses to evaluate any

changes in participants’ rating of their CAM skills after the training. We used the effect size
estimate Cohen'’s dz to calculate the standardized difference between the paired means. Finally,
we include participant responses to open-ended items to illustrate examples of mentors’
reactions to the ECA module and their intended changes to mentoring practices.

Results

Reaction. A majority of the participants considered the ECA module to be beneficial, with 96%
of the survey respondents indicating that the ECA had value, with nearly 70% indicating that the
module was either ‘very’ valuable or ‘extremely’ valuable (Figure 1). One of the areas that was
most appreciated by the participants was the opportunity to learn from other mentors. Many
commented on the benefit of hearing collective voices to normalize the challenges around
discussing topics related to cultural awareness in mentoring, and also valued hearing ideas and
potential solutions from others in the cohort. A selection of representative comments indicate
that mentors found benefit in:

“Collectively admitting that we are all at various levels of not-knowing re: how to
approach subjects of race, stereotyping, etc.”
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“Chatting with others about bias and how one might go about explicitly discussing racial
and gender bias with undergraduate mentees.”

“I was intrigued by some of the concerns voiced by my fellow participants regarding
sensitivity to ethnic/racial differences. Perspectives | had not considered — which
ultimately shows me | have inherent biases that | didn’t realize.”

Q: Rate the value of each topic covered in the training. - Cultural Diversity
Awareness ( Session 2)

40%
35%

30%

20%
15%

10%

) .
0% -
extremely valuable very valuable moderately valuable slightly valuable not valuable at all

Figure 1: The majority of participants found the ECA module to be a valuable use of their
time.

Learning. We used retrospective pre-post items to assess gains in participants’ five CAM skills
based on knowledge learned from the ECA module. The five items, used in a previous study by
Byars-Winston et al. (2018), are: 1) Making a plan to increase my culturally aware mentoring
practices; 2) Intentionally create opportunities for my mentees to bring up issues of race/ethnicity
when they arise; 3) Encouraging mentees to think about how the research relates to their own
lived experiences; 4) Going outside of my comfort zone to help mentees feel included in the lab,
and; 5) Respectfully broaching the topic of race/ethnicity in my mentoring relationships.

We observed statistically significant gains in all five CAM skill items as indicated by the difference

between pre and post means (Mdiff), Table 2. Although all skills showed significant gains, the
largest CAM skill gain based on the effect size (dz) was for the item, “Intentionally create
opportunities for my mentees to bring up issues of race/ethnicity when they arise.”
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Table 2: Perceived culturally aware mentoring skill gains reported by participants

CAM Skills (n=62)

Before Now . p dz
[mean(SD)]  [mean(SD)] M’
Make a plan to increase my 3.16 (1.17) 4.55 (1.40) 1.39 <0.001 -2.27
culturally aware mentoring
practices
Intentionally create 3.45(1.34) 4.95(1.57) 1.50 <0.001 -2.65
opportunities for my mentees
to bring up issues of
race/ethnicity when they
arise
Encouraging mentees to 3.37 (1.36) 4.40(1.53) 1.03 <0.001 -2.33
think about how the research
relates

to their own lived

experiences

Going outside of my comfort 2.84 (1.12) 3.89 (1.36) 1.05 <0.001 -2.28
zone to help mentees feel

included in the lab

Respectfully broaching the 3.38 (1.47) 4.66 (1.58) 1.28 <0.001 -2.20
topic of race/ethnicity in my
mentoring relationships

*Mentors were asked “Please rate how skilled you feel you were BEFORE the training and howskilled you
feel you are NOW in each of the following items.” Responses could range from 1 (not at all skilled) to 7
(extremely skilled).

‘Mdiff represents the mean difference between mentors’ self-reported level of skill thinking backto before
the training as opposed to now, after the training.

Behavior. Survey results indicate that 96% of the participants planned to make changes in their
mentoring practices as a result of the training (Figure 2). Participants provided open-ended
responses that followed the survey question about planned or actual behavioral changes to
mentoring. Together, these comments indicate that the ECA module led to increased awareness
on mentoring topics related to cultural awareness and increased the mentors’ ability to initiate
and plan implementation of practical changes in their mentoring practices. Participants
highlighted that the ECA module helped to increase their comfort in broaching and discussing
topics related to race with their mentees. They also reported increases in their ability to consider
how cultural diversity impacts the experiences of their mentees, and in being more aware of how
personal identities influence their mentees’ experiences during training. A selection of
representative comments amplifies these points:

“l have become much more comfortable broaching conversations. This extends from
somewhat sensitive topics surrounding gender/race/cultural identity to other topics such
as performance and expectations. | have also reworked my strategies for assessing
understanding and have applied them more frequently.”
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“...I have always been quite aware of some cultural differences with Native Americans
and feel that | have bridged the two worlds well; however, in the future | may have Black
or Hispanic mentees and | will try to help individuals with experiences that they may have
with microaggressions- sometimes just a sympathetic ear really helps young people. |
have always been pretty encouraging when it comes to students, and | think there is never
enough encouragement- including getting them to ask questions about anything that
they don’t understand.”

“Making sure | am more aware of the full student, not just the aspect of the student that
works with me.”

“I would like to open a conversation about how cultural diversity affects the experience
of minority students.”

Have you made any, or do you plan to make any changes in your mentoring as a result of this training?

s YES © NO

Figure 2: The majority of participants plan to make changes in their mentorship practices
after taking the ECA module.

Virtual Learning Platform. We also gathered participant feedback on their experience with
research mentor training via a virtual platform. As this study was conducted in 2017, engaging
with the online synchronous classroom environment through Blackboard seemed to be a new
experience for nearly all of the participants, and they adapted to using it fairly quickly. Many
participants indicated that they enjoyed the interaction features in Blackboard that facilitated
group engagement, which were especially useful during the parts of the ECA module that
required discussion-based engagement such as the case scenarios.
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Discussion
A key recommendation of the NASEM consensus study on the science of mentorship (2019) is

that all STEMM mentors engage in some form of mentorship education. Some federal agencies
and private foundations that fund scientific training programs in higher education are aligned in
this approach and now require faculty to engage in mentorship education (Singh, Lorsch,
Gammie and Constant, 2019; Asai, 2020). Similarly, cultural diversity trainings are becoming
increasingly frequent in academia as universities explore methods to advance institutional
diversity, equity, and inclusion (Khalid & Snyder, 2020). In this evaluation study, we introduced a
theoretically informed, evidence-based, training module that significantly enhanced mentors’
self-reported capacity to approach mentoring practices in a culturally aware manner. The
effectiveness of this module and its scalable nature due to its online delivery gives it the potential
to reach a large number of individuals through greater accessibility than is typically possible
through face-to-face delivery.

Our findings show that participants found benefit and value in the discussion-based design of
the ECA module. The module content contributed to mentors’ increased cultural awareness and
skills to effectively navigate topics related to race/ethnicity in their mentorship. Notably, mentors
reported improved confidence to engage in racial/ethnic related discussions with their mentees
and being intentional in doing so. These reported skill gains were reflected in their open-ended
responses that revealed that after completing the ECA module, mentors immediately began to
consider strategies and opportunities to incorporate topics related to racial matters into their
research mentoring relationships and training spaces (e.g., labs).

Given the mixed findings from other studies regarding participant reactions to diversity trainings
(Chang et al., 2019; Brown, 2020), we are encouraged by the degree to which mentors taking
the ECA module-maintained interest and engagement and reported favorable outcomes. It is
noteworthy that mentors experienced significant gains in all five of the CAM skills items. This
indicates that engagement in the ECA module can change mentors’ self-perception of their
abilities and behaviors in a number of targeted areas related to culturally aware mentorship. This
perceptual shift is critical for mentors, especially those from WR groups, to have the intrinsic
belief and confidence that they can effectively enact culturally aware mentoring practices, not
just for UR mentees but for all those they mentor. Several factors in the design of the ECA module
may have contributed to the observed increase in perceived CAM skill gains.

First, the mixed-pedagogical design of the ECA module that includes personal cultural reflection
on one's own time, videos and brief readings, case scenarios, and process-based group
discussions with trained co-facilitators may have created a ’‘safe’ learning experience for
individuals who often experience concerns over the potential intensity of conversations on race.
Studies have described cultural avoidance and a hesitancy by White individuals to broach
conversations on race, particularly due to concerns of being labeled as ‘racist’ or feeling judged
for not engaging in an ‘appropriate’ manner (Byars-Winston et al., 2020, DiAngelo, 2011). Our
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qualitative data indicate that when WR participants were provided with practical strategies for
evidence-based mentorship practices with racial diversity topics, they were willing to engage and
commit to changes in their practice.

Second, and aligned with the first point, is the mentors’ reported enjoyment of learning the ECA
module content together in a cohort with other mentors. They found the additional perspectives
shared from their peers to be important contributors to their own growth and skill gains and
appreciated having the opportunity to learn from and hear feedback from their peers on thorny
cultural dynamics they may have struggled with on their own. For example, in the open-ended
responses, a number of mentors indicated that they enjoyed the practice of ‘acting out’ how they
would respond in different circumstances with their mentees. Studies have shown the benefits of
working in a cohort, including peer-to-peer learning, normalization of reactions and responses,
a shared set of values and norms, and feelings of accountability towards a shared goal (Saltiel et
al, 2002; Scribner & Donaldson, 2001). It may be that working in a cohort normalized feelings of
uncertainty and reduced competence in mentors who are used to holding positionality that
perpetuates power, privilege, and expertise in academic settings. It may also be that the relative
anonymity of learning together with mentors from a wide range of institutions reduced mentors’
concerns about judgement that they may have received if they were in groups with familiar
colleagues at their home institutions.

The ECA module was implemented in 2017. The year 2020 ushered in extreme social upheaval
nationally and internationally. The COVID-19 pandemic has deeply disrupted the ability of many
scientists to engage in their research, and mentors and mentees are having to adapt to new ways
to make scientific progress, virtually communicate, and conduct remote mentorship (Pfund et al.,
in press). The world has also been confronted with a seemingly unceasing upsurge in racial
violence and intolerance that has been painful for many, especially those who identify as Black
and/or African-American (NPR/IPSOS survey, 2020). These challenges have implications for
research mentors and mentees in two key ways. First, when we experience heightened levels of
stress and anxiety, we are likely to become more egocentric in how we engage with or show
empathy for others (Tomova et al, 2014). Second, stress increases the likelihood of relying on our
immediate or ‘gut’ feelings and, therefore, we may unintentionally engage in more biased
behaviors (Yu, 2016). Thus, even mentors who may typically be sensitive and attuned to handling
racial/ethnic topics in their mentoring relationships may require additional support when
engaging these topics in the present social context. In light of the current historical moment, the
ECA module may be an especially relevant resource for STEM faculty professional development
to advance effective mentorship. Importantly, the ECA module has been implemented both as
an additional module to the standard Entering Mentoring curriculum as described in this paper
and more recently, as a standalone offering. Early assessment of the standalone version is
promising. In addition, the CAM skills assessment (Byars-Winston et al., 2018) as well and other
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validated measures of cultural diversity (Byars-Winston et al. 2021) may be useful in a broader
context.

Our evaluation study has limitations. All participant data were self-reported. We do not know
either the endurance of the observed CAM skill gains or how participants” CAM skills or reported
intentions relate to their mentoring behaviors. Womack et al. (2020) conducted a longitudinal
follow-up study with faculty who participated in the face-to-face CAM training (Byars-Winston et
al., 2018) and found enduring impacts of that training on the actual mentoring behaviors of
faculty 18-24 months after CAM participation. Follow up with longitudinal data from ECA
participants would help determine if mentors’ reported skill gains endure and whether they result
in actual changes in their mentorship practices and behaviors. Moreover, a community of practice
for mentors who had engaged in mentorship education, including the ECA module, would both
support mentors in their practice as well as allow for tracking of such changes. Entities, such as
the Center for Improved Mentoring Experiences in Research (CIMER) at the University of
Wisconsin-Madison, are working to find resource to support such a community of practice.

There are several directions for future research. Our results demonstrated that diversity-focused
mentorship education can be effectively taught online synchronously. This finding is consistent
with the work of McDaniels et al. (2016), who demonstrated the effectiveness of the Entering
Mentoring trainings online with participants reporting increased cultural awareness. House,
Spencer, and Pfund (2018) followed up with faculty mentors who participated in Entering
Mentoring training three months post-intervention and found that few had acted on that
increased awareness. The authors emphasized the need for mentor trainings to include “transfer
strategies” to facilitate mentors putting into practice new knowledge gained.

Examination of what transfer strategies in the ECA module are effective in helping participants
to apply their learning is needed. Further, Byars-Winston et al. (2020) found a mismatch between
mentees’ desire to bring up discussions about race and their mentors’ belief in the
appropriateness of such topics. Future research may examine the alignment between how
mentees and their mentors who complete the ECA module rate the mentorship practices that
their mentors perceive themselves to make.

In summary, the NASEM (2019) consensus study stated that mentors with culturally aware
mentorship practices will have more effective mentorship overall which is needed to
support the academic and career success of all mentees, regardless of racial or ethnic
background. The results in this present study provide support for the ECA module as an
effective intervention to increase mentors’ capacity for culturally aware mentoring
practices. In summary, the NASEM (2019) consensus study stated that mentors with
culturally aware mentorship practices will have more effective mentorship overall which
is needed to support the academic and career success of all mentees, regardless of racial
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or ethnic background. The results in this present study provide support for the ECA
module as an effective intervention to increase mentors’ capacity for culturally aware
mentoring practices. The module can be offered as an addition to the well-documented,
evidence-based work in the comprehensive EM (Pfund et al., 2016) and CAM (Byars-
Winston et al., 2018) curricula. Given its two-hour duration and effectiveness in being
implemented online, the ECA module has the potential for broad dissemination and
accessibility.
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