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Seminar Outline
• Discuss the national landscape of mentoring in STEM

• Introduce you to an evidence-based mentor training 
intervention used to nationally to optimize mentoring 
relationships

• Provide a short example of an Entering Mentoring activity to 
give you a sense of what mentor training entails

• Describe currently available resources to enhance your 
mentoring skills, including those through the Center for the 
Improvement of Mentored Experiences in Research 
(CIMER)

• Question & Answers



A Common 
Definition of Mentoring
Mentoring is a collaborative learning relationship 
that proceeds through purposeful stages over 
time and has the primary goal of helping mentees 
acquire the essential competencies needed for 
success in their chosen career.
It includes using one’s own experience to guide 
another through an experience that requires 
personal and intellectual growth and 
development. Pfund et al, 2016; McGee et al, 2016

Mentoring = Bidirectional + Personal + Mentee’s Goal



Attributes for Effective 
Research Mentoring Relationships

RESEARCH/DISCIPLINARY SKILLS
· Developing disciplinary research skills
· Teaching and learning disciplinary knowledge
· Developing technical skills
· Accurately assessing mentees’ 

understanding of disciplinary knowledge and 
skills

· Valuing and practicing ethical behavior and 
responsible conduct of research

DIVERSITY/CULTURALLY-FOCUSED 
SKILLS
· Advancing equity and inclusion
· Being culturally responsive
· Reducing the impact of bias
· Reducing the impact of stereotype threat

INTERPERSONAL SKILLS
· Listening actively
· Aligning mentor and mentee expectations
· Building trusting relationships/ honesty

SPONSORSHIP SKILLS
· Fostering mentees’ independence
· Promoting professional development
· Establishing and fostering mentee 

professional networks
· Actively advocating on behalf of mentees

PSYCHOSOCIAL SKILLS
· Providing motivation
· Developing mentee career self-efficacy
· Developing mentee research self-efficacy
· Developing science identity
· Developing a sense of belonging

Pfund et al. 2016



Mentoring Matters:
A Mentored Research Experience and Strong Mentorship 
has been linked to:

Enhanced science identity, sense of belonging, and self-
efficacy (Palepu et al, 1998; Garman et al, 2001; Paglis et al, 
2006; Lopatto, 2007; Bland et al, 2009; Feldman et al, 2010; Cho 
et al, 2011; Chemers et al, 2011; Thiry and Laursen, 2011; Byars-
Winston et al., 2015)

Persistence (Gloria et al, 2001; Solorzano 1993; McGee and 
Keller, 2007; Sambunjak et al, 2010; Williams et al, 2015; Bordes-
Edgar et al., 2011; Campbell and Campbell, 1997
Research productivity (Steiner and Lanphear, 2002; 2007; 

Wingard et al, 2004)
Higher career satisfaction (Schapira et al, 1992; Beech et al, 

2013) 
Enhanced recruitment of URMs (Hathaway et al, 2002; Nagda 

et al, 1998).



Uneven Research Mentoring Landscape
• Male biologists less likely to hire and train women 

in their laboratories (Sheltzer & Smith, 2014)
• Science faculty rated a male applicant as more 

competent than an identical female applicant; 
offered him ~ $4,000 more in salary and more 
career mentoring than the female candidate  
(Moss-Racussin et al., 2012) 



Uneven Research Mentoring Landscape
• URMs and White women’s requests for career 

advice more ignored than those by White men 
(Milkman et al., 2014) 
• URMs typically receive less mentoring than their 

non-minority peers (Thomas et al., 2001; Helm 
et al., 2000; Morzinski et al., 2001) 

• White investigators significantly more likely than 
Black and Hispanic investigators to win R01 
awards (Ginther et al. 2011)
• Minority investigators indicated that inadequate 

mentoring posed obstacles to obtaining funding



Mentoring is not the only factor in trainee success 
but it is a major determinant in the likelihood of 

success (Brunsma et al., 2017)

Mentorship for graduate students is often the 
most important, yet most disappointing,
aspect of their training (Katz & Harnett, 

1976). 



How do we learn how to mentor 
effectively?

• Many mentors have not received 
formal mentor training (Pfund et al., 
2006)

• Many do not believe socioemotional 
functions are part of their mentorship 
role (Laursen et al., 2010)



How do we learn how to mentor 
effectively?

I learned from 
making mistakes From watching my own

(TOR)mentor make mistakes

Trial and error



A National Focus on Mentoring
National Science Foundation (NSF)

Post-doctoral mentoring plans

Undergraduate research AND mentoring programs

AAAS/ PASEMEN STEM Mentoring 2030 Meeting

National Academies of Science

New Report on Mentored Undergraduate Research Experiences

Consensus Study on Effective Mentoring in STEMM 

Science of Effective Mentorship (Released October 2019)

Sloan Foundation

University Centers of Mentoring Excellence

HHMI

Mentor and mentee training program for the Gilliam Scholar Programs

National Institutes of Health (NIH)

Mentored K awards, T32 requirement

Individual development plans (IDPs)

National Research Mentoring Network (NRMN)



The Committee on Graduate STEM 
Education for the 21st Century

Chair: Dr. Alan Leshner, CEO Emeritus, AAAS
Released in May 2018

Recommendations:

For institutions: Require faculty and postdoctoral 
researchers, who have extensive contact with 
graduate students, to undergo training, provided by 
those institutions, to learn evidence-based and 
inclusive teaching and mentoring practices.

For Grad programs: Provide extra-departmental 
mentoring and support programs and encourage 
doctoral students to involve dissertation committees 
more extensively in advising and mentoring.

For faculty: Use evidence-based and inclusive 
teaching and mentoring practices for graduate 
students.



Program Model: U of Wisconsin-Madison
Skill Building Across Attributes for Effective 

Mentoring Relationships
Research/Disciplinary

· Teaching disciplinary knowledge

· Providing technical training
· Accurately assessing understanding of disciplinary 

knowledge and skills
· Promoting ethical behaviors and responsible 

conduct of research

Diversity/Cultural
· Cultural self-knowledge

· Advancing equity and inclusion
· Being culturally responsive
· Reducing impact of bias
· Reducing stereotype threat 

Interpersonal
· Active listening/effective communication
· Aligning expectations
· Building trusting relationships
· Active coaching

Sponsorship
· Fostering independence
· Promoting professional development
· Expanding mentee networks
· Actively advocating 
· Fostering work-life integration

Psychosocial
· Providing motivation 
· Developing mentee career self-efficacy
· Developing mentee research self-efficacy
· Developing science identity
· Developing a sense of belonging Pfund et al, 2016



Building on over a decade of work…



…a mentor training curriculum was developed 
and tested…

Key elements of mentor 
training:
• 8-hour process-based seminar 

using case studies and group 
problem solving

• Aimed at awareness-raising and 
reflection

• Provides a confidential and 
brave forum to share the 
collective experience of mentors 
across a range of experiences

• Distribute and adapt resources 
to improve mentoring



… with standardized competencies…

• Aligning expectations

• Promoting professional development

• Maintaining effective communication

• Addressing equity and inclusion

• Assessing understanding

• Fostering independence

• Cultivating ethical behavior

• And more in development!



… and adapted for different career stages, 
mentee types, and disciplines…



…and published evidence regarding its 
effectiveness

Pfund, C., Pribbenow, C., Branchaw, J., Miller Lauffer, S. and Handelsman, J. 2006. The merits of 
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Trans Sci 2013; 6:26-33

Fleming M, House S, Hanson VS, Yu L, Garbutt J, McGee R, Kroenke K, Adebin Z, Rubio D. The 
Mentoring Competency Assessment: Validation of a New Instrument to Evaluate Skills of Research 
Mentors. Acad Med, 2013;88(7):1002-1008.

Sorkness CA, Pfund C, Asquith P, Drezner M. Research Mentor Training: Initiatives of the University of 
Wisconsin Institute for Clinical and Translational Research. Clin Transl. Sci. 2013;6(4):256-258. 

Pfund C, House SC, Asquith P, Fleming MF, Buhr KA, Burnham EL, Eichenberger Gilmore JM, Huskins 
WC, McGee R, Schurr K, Shapiro ED, Spencer KC, Sorkness CA. Training Mentors of Clinical and 
Translational Research Scholars: A Randomized Controlled Trial. Acad Med. 2014; 89:774-782.

Pfund, C., Spencer, K., Asquith, P., House, S., Miller, S., Sorkness, C. (2015). Building National 
Capacity for Research Mentor Training: An Evidence-Based Approach to Training-the-Trainers. CBE 
Life Sciences Education 14 (2).

McDaniels, M., Pfund, C. and Barnicle, K. (2016). Creating Dynamic Learning Communities in 
Synchronous Online Courses: One Approach from the Center for the Integration of Teaching and 
Learning (CIRTL). Online Learning.



...and conducted a randomized control trial...

• 16 NIH-funded CTSAs

• Mentors of 

• KL2 and other K scholars

• Early career faculty

• 283 pairs

• Mentees remained blinded to group allocation of mentors
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...with this result...
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Pfund C, House SC,  Asquith P, Fleming MF, Buhr KA, Burnham EL, Eichenberger Gilmore  JM, Huskins WC, 
McGee R, Schurr K, Shapiro ED, Spencer KC, Sorkness CA. (2014). Training Mentors of Clinical and Translational 
Research Scholars: A Randomized Controlled Trial. Acad Med. 89:774-782.



...and this result….

(n = 141; 3 months post-training)

Pfund et al. 2014

From mentee of trained mentor: “There was a 100% 
change in communication and trust, those were two thing 
that were lacking 6 months ago and they have greatly 
improved to make the relationship work.”



...and this result...
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Pfund C, House SC,  Asquith P, Fleming MF, Buhr KA, Burnham EL, Eichenberger Gilmore  JM, Huskins WC, 
McGee R, Schurr K, Shapiro ED, Spencer KC, Sorkness CA. (2014). Training Mentors of Clinical and Translational 
Research Scholars: A Randomized Controlled Trial. Acad Med. 89:774-782.



Experience 
Entering Mentoring



Session Topic

Session 1 Introduction to Mentor Training 
(30 min)

Maintaining Effective 
Communication (90 min)

Session 2 Aligning Expectations (75 min)

Assessing Understanding (45 min)

Session 3 Addressing Equity and Inclusion 
(60 min)

Fostering  Independence (60 min)

Session 4 Promoting Professional 
Development (90 min)

Articulating a Mentoring 
Philosophy and Plan (30 min)

Sample Curriculum and Agenda 



Maintaining Effective 
Communication

Learning Objectives for Communication

Mentors will have the knowledge and skills to:
●Provide constructive feedback
●Communicate effectively across diverse dimensions including various 
backgrounds, disciplines, generations, ethnicities, positions of power, etc.
●Identify different communication styles
●Engage in active listening
●Use multiple strategies for improving communication (in person, at a 
distance, across multiple mentees, and within proper personal 
boundaries)



A postdoc mentor was frustrated because her graduate student mentee 
was not running successful experiments. While the graduate student had 
great enthusiasm for the project, each experiment failed because of 
some sloppy error: forgetting to pH the gel buffer, forgetting to add a 
reagent to a reaction, or forgetting to turn down the voltage on a gel box. 
After a month of discussions, and careful attempts to teach the graduate 
student habits that would compensate for forgetfulness, the post-doc was 
ready to give up. She spoke with her faculty adviser (the PI in the lab) 
and asked for advice, hoping that she could fix the problem. The adviser 
offered to work with the graduate student mentee. When the graduate 
student walked into his office the next day, the faculty adviser said, “I 
hear you’re a slob in the lab. You gotta clean up your act if we’re going to 
get any data out of you.” Seeing the crushed and humiliated look on the 
student’s face, he quickly added, “I’m a slob too—that’s why I’m in here 
pushing papers around and not in the lab doing the hard stuff like you 
guys!” 

Case Study: The Slob



Case Study: The Slob 

Guiding Questions: In pairs or triads, share your response to the 
highlighted question below:

• If you were the graduate student mentee, how would you feel?

• If you were the postdoc mentor, how would you feel?

• If you were the faculty adviser, how would you feel?

• If you were the faculty adviser, how would you have 
handled the situation?



Case Study Debrief

Please share your reactions and 
observations from this activity



Evidence-based resources 
exist to support the 

optimization of research 
mentoring relationships

...these are open-access 
and ready to be used by 
campuses immediately! 



National Research Mentoring Network (NRMN) served as a 
national training hub to create a culture of mentoring in 

biomedical research 

Types of Training:
• Research Mentee
• Research Mentor 
• Train-the-trainer

Implementation workshops

Modes:
• Face-to-face (4-16 h)
• Self-paced online (1-2 h)
• Synchronous online (4-8 h)

IN
ST-B20



..we also developed and tested training 
for mentees (undergrad to junior faculty).

Key elements of mentee training:

• Process-based using case studies and 
group problem solving

• Introduces students to the culture of 
research

• Teaches valuable research skills

• Alleviates some of the work of faculty and 
lab personnel associated with mentoring 
novice researchers.
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...and created a curriculum focused on 
Culturally Aware Mentoring practices

• Full-day level 2 mentor training 
workshop

• Implemented at 12 sites with 257 
participants

• Sample of Impact 24 months 
Post Pilot Training

○ Greater realization of their own 
racial and ethnic biases and 
insensitivities

○ More individualized mentoring 
strategies

○ Better engagement with 
historically underrepresented 
(HU) students, even by HU 
faculty

• Federal support to expand 
training and assess effectiveness 
(2020 Randomized-Control Trial)

Building from R01 GM094573 (Byars-Winston and Pfund)
Byars-Winston et al. (2018). Journal of Clinical and Translational 
Science, 2(2), 86-94.



Broadening Capacity:  
Master Facilitator Initiative

National Impact: 326 events reaching 8,152 participants (and 
counting)!

IN
ST-B20



www.nrmnet.net



http://z.umn.edu/OptimizingMentoring

“Optimizing the Practice of Mentoring”
Online self-study for mentors of grad students, postdocs, and 

faculty (and undergrads coming soon)

http://z.umn.edu/OptimizingMentoring


CIMER: Center for the Improvement of 
Mentored Experiences in Research

www.CIMERproject.org





Training Materials: Build-Your-Own Research 
Mentor Training Curricula

http://cimerproject.org/#/customCurricula

http://cimerproject.org/


Phases of the Mentoring Relationship:
Selection, Alignment, Cultivation, Closure

https://ictr.wisc.edu/mentoring/
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The Science of Effective 
Mentorship in STEMM

A CONSENSUS STUDY OF THE NATIONAL ACADEMIES 
OF SCIENCES, ENGINEERING, AND MEDICINE

Freely accessible interactive guide and consensus report at
http://nationalacademies.org/mentoring

Email: mentoring@nas.edu, NAS Study Director Maria Dahlberg

http://nationalacademies.org/mentoring


https://sites.lsa.umich.edu/humanities-phd-proj/



Council of Graduate Schools (CGS):  
Resources 
https://cgsnet.org



Many Thanks and Happy Mentoring!
Dr. Kelly Diggs-Andrews
Diggs-Andrews Consulting LLC
www.diggsandrewsconsulting.com

Email: kelly.diggs.andrews@gmail.com
Twitter: @DrDiggsAndrews

http://www.diggsandrewsconsulting.com
http://gmail.com

